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S  U  I 

SUICIDE,  the  crime  of  felf-murdcr,  or  the  perfon 
who  commits  it. 

We  have  often  wifhed  to  fee  a  hiftory  of  crimes  drawn 
up  by  a  man  of  ability  and  refearch.  In  this  hiftory  we 
would  propofe  that  the  author  fliould  defcribe  the  crimes 
peculiar  to  different  nations  in  the  different  ftages  of  fo- 
ciety,  and  the  changes  which  they  undergo  in  the  pro- 
grefs  of  civilization.  After  having  arranged  the  hifto- 
rical  fa£ts,  he  might,  by  comparing  them  with  the  re¬ 
ligion  and  the  knowledge  of  the  people,  deduce  fome  im¬ 
portant  general  conclusions,  which  would  lead  to  a  dif- 
covery  of  the  caufe  of  crimes,  and  of  the  remedy  moft 
proper  to  be  applied.  Some  crimes  are  peculiar  to  cer¬ 
tain  ftages  of  fociety,  fome  to  certain  nations,  &c. 

Suicide  is  one  of  thofe  crimes  which  wCare  led  to  be¬ 
lieve  not  common  among  favage  nations.  The  firft  in- 
ftances  of  it  recorded  in  the  Jewifh  hiftory  are  thofe  of 
Saul  and  Ahitopliel *,  for  we  do  not  think  the  death  of 
Samfon  a  proper  example.  We  have  no  reafon  to  fup- 
pofe  that  it  became  common  among  the  Jews  till  their 
wars  with  the  Romans,  when  multitudes  fiaughtered 
themfelves  that  they  might  not  fall  alive  into  the  hands 
of  their  enemies.  But  at  this  period  the  Jews  were  a 
moft  defperate  and  abandoned  race  of  men,  had  corrupt¬ 
ed  the  religion  of  their  fathers,  and  rejected  that  pure 
fyftem  which  their  promifed  Mefliah  came  to  Jerufaiem 
to  announce. 

When  it  became  remarkable  among  the  Greeks,  we 
have  not  been  able  to  difeover  ;  but  it  was  forbidden  by 
Pythagoras,  as  we'  learn  from  Athenaeus,  by  Socrates 
and  Ariftotle,  and  by  the  Theban  and  Athenian  laws. 
In  the  earlieft  ages  of  the  Roman  republic  it  was  feldom 
committed  ^  but  when  luxury  and  the  Epicurean  and 
Stoical  philofophy  had  corrupted  the  fimplicity  and  vir¬ 
tue  of  the  Roman  chara£ter  ;  then  they  began  to  feek 
fhelter  in  fuicide  from  their  misfortunes  or  the  effects  of 
their  own  vices. 

The  religious  principles  of  the  bramins  of  India  led 
them  to  admire  fuicide  on  particular  occafions  as  honour¬ 
able.  Accuftomed  to  abftinencc,  mortification,  and 
the  contempt  of  death,  they  confidered  it  as  a  mark  of 
weaknefs  of  mind  to  fubmit  to  the  infirmities  of  old  age. 
We  are  informed  that  the  modern  Gentoos,  who  ftiil  in 
moft  things  conform  to  the  cuftoms  of  their  anceftors, 
when  old  and  infirm,  are  frequently  brought  to  the 
banks  of  rivers,  particularly  to  thofe  of  the  Ganges,  that 
they  may  die  in  its  facred  ftreams,  which  thev  believe 
Vol.  XX.  Part  I. 
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can  wafli  away  the  guilt  of  their  fins.  But  the  maxims  t  $uici<*g‘  ^ 
of  the  bramins,  which  have  encouraged  this  praftice,  we  s  "/n^s 
are  affured  by  Mr  Holwell,  are  a  corruption  of  the  pbrl .  Rhap. 
do&rines  of  the  Shaftah,  which  pofitively  forbid  fuicide  vol.  ii. 
under  the  fevereft  puniftiment.  The  practice  which  Holwell  s 
religion  or  affe&ion  has  eftabliftied  among  the  Gentoos,*i^v 
for  women  at  the  death  of  their  hufbands  to  burn  them-g^  vo£  'u 
felves  alive  on  the  funeral  pile,  we  do  not  think  ought 
to  be  confidered  as  fuicide,  as  we  are  not  anxious  to  ex¬ 
tend  the  meaning  of  the  word  }  for  were  we  to  extend 
it  thus  far,  it  would  be  as  proper  to  apply  it  to  thofe 
who  choofe  rather  to  die  in  battle  than  make  their  ef- 
cape  at  the  expence  of  their  honour.  Thus  -we  fhould 
condemn  as  fuicides  the  brave  Spartans  who  died  at 
Thermopylae  in  defence  of  their  country*,  we  ftiould  al- 
fo  be  obliged  to  apply  the  fame  difgraceful  epithet  to  all 
thofe  well-meaning  but  weak-minded  Chriftians  in  this 
ifland,  who  in  the  laft  century  chofe  rather  to  die  as  mar¬ 
tyrs  than  comply  with  commands  which  were  not  mo¬ 
rally  wrong.  According  to  the  Gentoo  laws,  “  it  is 
proper  for  a  woman  after  her  huihand’s  death  to  burn 
herfelf  in  the  fire  with  his  corpfe.  Every  woman  who 
thus  burns  lliall  remain  in  paradife  with  her  hufband 
three  crore  and  fifty  lacks  of  years.  If  (he  cannot,  (lie 
muft  in  that  cafe  preferve  an  inviolable  ckaftity.  If  ftte 
remain  chafte,  fhe  goes  to  paradife  ;  and  if  (he  do  not 
preferve  her  chaftity,  ftie  goes  to  hell.”  4 

A  cuftom  Hmilar  to  this  prevailed  among  many 
tions  on  the  continent  of  America.  When  a  chief  died,  ^bertfQn's 
a  certain  number  of  his  wives,  of  his  favourites,  and  of  America* 
his  Haves,  were  put  to  death,  and  interred  together  with 
him,  that  he  might  appear  with  the  fame  dignity  in  his 
future  ftaiion,  and  be  waited  upon  by  the  fame  atten¬ 
dants.  This  perfuafion  is  fo  deeply  rooted,  that  many 
of  their  retainers  offer  themfelves  as  vi£lims  ;  nttd  the 
fame  cuftom  prevails  in  many  of  the  negro  nations  in 
Africa.  5 

If  we  can  believe  the  hifterians  of  Japan,  voluntary  the  Japa* 
death  is  common  in  that  empire.  The  devotees  of  thenefe» 
idol  Amida  drown  themfelves  in  his  prefence,  attended 
by  their  relations  and  friends,  and  feveral  of  the  priefts, 
who  all  confider  the  devoted  perfon  as  a  faint  who  is KaynaVj 
gone  to  everlafting  happinefs.  Such  being  the  fuppofed^^’  °f  Tj*e 
honours  appropriated  to  a  voluntary  death,  it  is  not 
prifing  that  the  Japanefe  anxioufty  cherkli  a^contempt  oldies,  vok  i. 
life.  Accordingly  it  is  a  part  of  the  education  of  their 
children  u  to  repeat  poems  in  which  the  virtues  of  their 
A  anceflon 
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Suicide,  anceftors  are  celebrated,  an  utter  contempt  of  life  is 
inculcated,  and  fuicide  is  fet  up  as  the  moft  heroic  of 
6  adtions.” 

Scythians,  A  notion  feems  alfo  to  have  prevailed  among  the  an¬ 
cient  Scythian  tribes,  that  it  was  pufillanimous  and  ig¬ 
noble  for  a  man  whofe  ftrength  was  wafted  with  difeafe 
or  infirmity,  fo  as  to  be  ufelefs  to  the  community,  to 
continue  to  live.  It  was  reckoned  an  heroic  adtion  vo¬ 
luntarily  to  feek  that  death  which  he  had  not  the  good 
fortune  to  meet  in  the  field  of  battle.  Perverfion  of 
moral  feeling  does  not  fpring  up,  wc  hope,  fpontane- 
oufly  in  any  nation,  but  is  produced  by  fome  peculiari¬ 
ties  of  fituation.  A  wandering  people  like  the  Scythi¬ 
ans,  who  roamed  about  from  place  to  place,  might  of¬ 
ten  find  it  impoflible  to  attend  the  fick,  or  to  fupply  from 
their  precarious  (tore  the  wants  of  the  aged  and  infirm. 
The  aged  and  infirm  themfelves,  no  longer  able  to  fup- 
,  port  the  charadtejr  of  warriors,  would  find  themfelves 
unhappy.  In  this  way  the  practice  of  putting  to  death 
fuch  perfons  as  were  ufelefs  to  the  community  might 
originate,  and  afterwards  be  inculcated  as  honourable  \ 

,  but  he  who  put  an  end  to  his  infirmities  by  his  own 
hand,  obtained  a  character  ftill  more  illuftrious. 
and  Scan-  The  tribes  of  Scandinavia,  which  worfhipped  Odin 
dinavians.  the  “  father  of  {laughter,”  were  taught,  that  dying  in 
the  field  of  battle  was  the  moft  glorious  event  that  could 
befal  them.  This  was  a  maxim  fuited  to  a  warlike  na¬ 
tion.  In  order  to  eftablifh  it  more  firmly  in  the  mind, 
all  were  excluded  from  Odin’s  feaft  of  heroes  who  died 
a  natural  death.  In  Afgardia  flood  the  hall  of  Odin  \ 
where, Teated  on  a  throne,  he  received  the  fouls  of  his 
departed  heroes.  This  place  was  called  Valhalla ,  fig- 
hifying  u  the  hall  of  thofc  who  died  by  violence.”  Na¬ 
tural  death  being  thus  deemed  inglorious,  and  punifhed 
with  exelufion  from  Valhalla  the  paradife  of  Odin,  he 
who  could  not  enjoy  death  in  the  field  of  battle  was  led 
to  feek  it  by  his  own  hands  when  ficknefs  or  old  age  be¬ 
gan  to  aflfail  him.  In  fuch  a  nation  fuicide  muft  have 
been  very  common. 

As  fuicide  prevailed  much  in  the  decline  of  the  Ro¬ 
man  empire,  when  luxury,  licentioufnefs,  profligacy, 
and  falfe  philofophy,  pervaded  the  world,  fo  it  conti¬ 
nued  to  prevail  even  after  Chriftianity  was  eftablifhed. 
The  Romans,  when  they  became  converts  to  Chriftiani¬ 
ty,  did  not  renounce  their  ancient  prejudices  and  falfe 
opinions,  but  blended  them  with  the  new  religion  which 
they  embraced.  The  Gothic  nations  alfo,  'who  fubvert- 
ed  the  Roman  empire,  while  'they  received  the  Chrif- 
tian  religion,  adhered  to  many  of  their  former  opinions 
and  manners.  Among  other  criminal  practices  which 
were  retained  by  the  Romans  and  their  conquerors,  that 
of  fuicide  was  one  \  but  the  principles  from  which  it 
proceeded  were  explained,  fo  as  to  appear  more  agree¬ 
able  to  the  new  fyftem  which  they  had  efpoufed.  It  was 
committed,  either  to  fecure  from  the  danger  of  apoftafy, 
to  procure  the  honour  of  martyrdom,  or  to  preferve  the 
crown  of  virginity. 

When  we  defeend  to  modern  times,  we  lament  to 
find  fo  many  inftances  of  fuicide  among  the  moft  polifh- 
cd  nations,  who  have  the  beft  opportunities  of  knowing 
the  atrocity  of  that  unnatural  crime.  The  Englifh  have 
long  been  reproached  by  foreigners  for  the  frequent 
commiftion  of  it  •,  and  the  “  gloomy  month  of  Novem¬ 
ber”  has  been  ftigmatized  as  the  feafon  when  it  is  moft 
common.  *  But  this  difgraceful  imputation,  we  think. 
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may  be  juftly  attributed,  not  to  the  greater  frequency  Suicide, 
of  the  crime  in  England  than  in  other  places,  but  to  the  ~J 

cuftom  of  publifhing  in  the  newfpapers  every  inftance 
of  fuicide  which  is  known.  Mr  Moore,  who  lately 
publifhed  a  full  inquiry  into  this  fubjedt,  was  at  great 
pains  to  obtain  accurate  information  concerning  the  per¬ 
petration  of  this  crime  in  different  countries.  Mercier,  Merrier' s 
who  wrote  in  1782,  fays,  that  the  annual  number  of  Tableau  de 
filicides  in  Paris  was  then  about  150.  He  does  not  tell  Pari*m 
us  how  he  came  by  the  information  5  but  wre  have  the  The  num- 
authority  of  the  Abbe  Fontana  for  aflerting,  that  more  ber  of  fui- 
perfons  put  an  end  to  their  lives  in  Paris  than  in  Lon-  cjdes  in  Fa- 
don.  The  Abbe  had  this  information  from  the  lieute-^*^1" 
nant  of  the  police.  Mr  Moore  was  informed  by  one  neVg 
of  the  principal  magiftrates  of  Geneva,  that  in  that  ci-  according 
ty,  which  contains  about  25,000  inhabitants,  the  ave- to  the  beft: 
rage  number  of  fuicides  is  about  eight .  The  average  accounts, 
number  of  fuicides,  from  what  caufe  foever,  for  the  lafl 
28  years,  has  been  32  each  year  for  London,  South¬ 
wark,  and  Weftminfter.  In  Edinburgh,  which  con¬ 
tains  80,000  inhabitants,  we  are  convinced  the  average 
number  of  fuicides  does  not  exceed  four .  Mr  Moore 
found,  from  the  accounts  with  which  he  was  favoured 
by  the  feveral  coroners  of  the  county  of  Kent,  that  for 
the  laft  18  years  the  number  has  been  upwards  of  3  2 
each  year.  Kent  is  fuppofed  to  contain  200,000  inha¬ 
bitants,  and  London  800,000.  It  is  eafy  therefore  to 
fee,  that  in  the  metropolis  many  inftances  of  fuicide 
muft  occur  which  are  never  the  fubjedt  of  legal  inquiry, 
and  eonfequently  never  made  known  to  the  world. 

Whereas  in  the  country  towns  and  villages  of  Kent  it  is 
fearcely  poftible  to  conceal  fuch  an  adtion  as  felf-murder 
from  the  knowledge  of  the  whole  neighbourhood.  The 
calculation  therefore  refpedling  Kent  we  may  receive  as 
true,  wrhile  we  muft  increafe  the  average  number  in 
London  very  confiderably.  Mr  Moore  computes  the 
average  number  of  fuicides  in  England  every  year  at  a 
thoufand  }  but  the  principles  on  which  he  founds  this 
opinion  are  fo  imperfedt  and  vague,  that  we  do  not 
think  it  can  be  depended  on  as  coming  near  the  truth.  It 
It  might  lead  to  fome  interefting  conclufions  to  com- In  what 
pare  together,  not  only  the  number  of  fuicides  in,  differ-  rank  an<* 
ent  countries,  but  alfo  the  rank  and  principles,  the  fex 
and  age,  of  thofe  unhappy  perfons  by  whom  it  has  been  com„ 
committed.  Mercier  fays,  that  at  Paris  it  was  the  lower  mon. 
ranks  who  were  moft  commonly  guilty  of  it  \  that  it  was 
moftly  committed  in  garrets  or  hired  lodgings  ;  and  that 
it  proceeded  from  poverty  and  oppreftion.  A  great  ma¬ 
ny,  he  fays,  wrote  letters  to  the  magiftrates  before  their 
death.  Mr  Moore’s  correfpondent  from  Geneva  inform-  Moore's 
ed  him,  that  from  the  year  1777  to  1787  more  than  100  Full  Iji- 
fuicides  were  committed  in  Geneva  5  that  two-thirds  of  qmry.into 
tliefe  unfortunate  perfons  were  men  ;  that  fewT  of  the  cle-  ^fs^iade 
rical  order  have  been  known  to  commit  it  ;  and  that  it  J 
is  not  fo  much  the  end  of  an  immoral,  irreligious,  difti-  4 

pated  life,  as  the  effedt  of  melancholy  and  poverty.  By 
the  information  obtained  from  the  coroners  of  Kent,  it 
appears,  that  of  the  32,  three-fourths  have  deftroyed 
themfelves  by  hanging  5  that  the  proportion  of  males  to 
females  has  been  about  two-thirds  of  the  former  5  that 
no  one  feafon  of  the  year  is  more  diftinguifhed  for  this 
crime  than  another  ;  and  that  fuicide  is  upon  the  in- 
ereafe.  Our  accounts  refpedling  the  city  of  London  are 
very  imperfeft ;  but  we  think  ourfelves  intitled  to  con¬ 
clude,  that  fuicide  is  more  common  among  the  great  and 

wealthy 
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Suicide,  wealthy  than  among  the  lower  ranks,  and  that  it  is  ufu~ 

- - v— ally  the  effe&  of  gaming  and  diffipation. 

12  Thofe  who  have  inquired  into  the  caufes  of  fuicide  in 

caufesto  Britain  have  enumerated  many  phyfical  as  well  as  moral 
which  it  caufes.  They  have  aferibed  it  to  the  variablenefs  of  our 
has  been  climate,  to  the  great  ufe  of  animal  food,  to  ftrong  fpiri- 
afcribed  in  tuous  ]iqUors?  to  tea,  and  to  the  fulphureous  exhalations 
Britain.  ^  t^e  pjt  Goaj  ufed  as  fuel,  which  are  faid  to  produce  a 
depreffion  of  fpirits  and  nervous  affe&ions.  Of  our  cli¬ 
mate,  we  have  no  caufe  to  complain,  nor  have  we  any 
r%afon  to  impute  any  of  our  vices  to  its  influence.  There 
are  many  climates  much  more  unfavourable  where  fui¬ 
cide  is  fcarcely  known.  That  an  exceffive  quantity  of 
grofs  animal  food,  or  of  ftrong  liquors,  or  of  tea,  will 
powerfully  affe&  the  human  conftitution,  we  will  not 
deny  :  but  before  "we  conflder  thefe  as  caufes,  it  muft  firft 
be  determined,  whether  thofe  who  are  guilty  of  felf-mur- 
der  be  much  addiCted  to  them  ;  and  if  they  are,  whether 
there  be  not  other  caufes  much  more  violent  in  their  na¬ 
ture  which  have  operated  on  their  mind  ;  for  we  ought 
not  raftily  to  attribute  vicious  effects  to  any  of  thofe 
things  which  feem  to  have  been  created  on  purpofe  for 
the  comfort  or  convenience  of  man.  We  are  rather  fur- 
prifcd  to  find  that  coal  is  mentioned  even  as  a  diftant 
caufe  of  fuicide  ;  for  it  is  one  of  the  bleffings  of  our 
ifland  ;.  and  a  good  coal  fire  we  have  always  found  rather 
t*  conducive  to  good  fpirits  than  injurious  to  them. 

And  moral  Among  the  moral  caufes  which  are  fuppofed  to  co- 
caiifes.  operate  in  producing  fuicide  in  Britain,  the  freedom  of 
our  conftitution  and  laws  is  reckoned  one.  That  rational 
liberty  fliould  have  any  tendency  to  encourage  crimes  of 
any  kind,  a  Chriftian  philofopher  can  never  allow  ;  for 
fuch  an  opinion  is  totally  difcountenanced  by  enlighten¬ 
ed  views  of  nature.  Mercier  has  aferibed  the  frequency 
of  fuicide  in  Paris  to  the  opprefiion  of  the  late  govern¬ 
ment.  Now  it  appears  fomewhat  extraordinary,  that 
fuicide  in  one  country  fhould  be  occafioned  by  liberty, 
and  in  another  by  the  want  of  it.  One  of  thefe  opi¬ 
nions  mufl  be  falfe,  and  it  is  furely  not  difficult  to  diftin- 
I4  guiffi  which. 

Not  owing  Humanity  would  in  moll  cafes  difpofe  us  to  conclude, 
always  to  that  fuicide  is  the  effeCt  of  infanity,  were  there  not  fo 
uifanity,  many  inftances  of  cool  deliberate  felf-murder.  That  fui¬ 
cide  is  an  unnatural  crime,  which  none  but  a  madman 
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would  commit,  compaffion  indeed  may  fuppofe  ;  but  the  Suicide, 
murder  of  a  wife,  a  father,  or  a  child,  are  alfo  unnatu-  v 
ral  ;  yet  compaffion  does  not  teach  us  in  all  cafes  to  a- 
feribe  fuch  a  crime  to  madnefs.  Paffion  may  often  arife 
to  fuch  a  height  of  outrage  as  to  be  fcarcely  diftinguifti- 
able  from  madnefs  in  its  fymptoms  and  its  effects  *,  yet 
we  always  make  a  diftinCtion  between  that  madnefs 
which  arifes  from  difeafe  and  that  which  is  owing  to  a 
violent  perturbation  of  mind.  If  a  perfon  be  capable  o£ 
managing  his  wordly  affairs,  of  making  a  will,  and  of. 
difpofing  of  his  property,  immediately  before  his  death, 
or  after  he  formed  the  refolution  of  dying  by  his  own 
hands,  fuch  a  man  is  not  to  be  confidered  as  infane. 

But  though  a  regard  for  truth  prevents  us  from  aferib-  but  often 
xng  fuicide  in  all  cafes  to  infanity,  we  muff  aferibe  it  ei-  t0 
ther  to  infanity  or  to  vicious  paffion.  Thefe  two  divi-  f10C^0llS  * 
fions,  we  imagine,  will  comprehend  every  fpecies  of  it, 
whether  arifing  from  melancholy,  teedium  vita:  or  ennuiy 
difappointment  in  fchemes  of  ambition  or  love,  pride, 
gaming,  or  a  defire  to  avoid  the  ffiame  of  a  public  exe¬ 
cution;  paffions  which  are  often  increafed  by  falfe  views 
of  God,  of  man,  and  of  a  future  ftate,  arifing  from  deifra. 
and  infidelity.  If  thefe  be  the  caufes  of  fuicide  in  mo¬ 
dern  time,  what  a  difgraceful  ^contrail  do  they  form  to 
thofe  principles  which  a&uated  many  of  the  ancient  phi- 
lofophers,  the  Gentoos,  the  Japanefe,  and  the  worfhip- 
pers  of  Odin  ?  When  they  committed  fuicide,  they  com¬ 
mitted  it  from  principle,  from  a  belief  of  its  lawfulnefs, 
and  the  hope  of  being  rewarded  for  what  they  judged 
an  honourable  facrifice.  But  in  modern  times,  we  are 
forry  to  fay,  when  it  is  not  the  effeCt  of  madnefs,  it  is 
the  effect  of  vice  :  and  when  it  is  the  effeCt  of.  vice,  it 
proves  that  the  vicious  paffions  are  then  indulged  to  the 
higheft  degree  ;  for  there  is  no  crime  which  a  man  can 
commit  that  is  fo  ffrong  a  fymptom  of  the  violence  of 
particular  paffions.  It  is  from  not  attending  to  this  cir- 
curaftance,  that  it  has  been  found  fo  difficult  to  refute 
the  arguments  in  favour  of  fuicide.  If  the  criminality  of 
fuicide  be  confined  merely  to  the  violent  aCtion,  many 
apologies  may  be  made  for  it ;  but  if  it  be  confidered 
folely  as  the  effeCt  of  vice,  as  the  ftrongeft  fymptom  of 
ungoverned  paffion,  he  who  undertakes  its  defence  muff 
undertake  the  defence  of  what  all  men  will  loudly  con¬ 
demn  (a). 
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(a)  Several  of  the  heathens  entertained  a  very  juft  fenfe  of  the  atrocity  of  fuicide.  Quintus  Curtius  introduces 
Darius  with  the  following  fpeech,  when  he  had  loft  his  empire  :  “  I  wait  (fays  the  unfortunate  monarch)  the  iffue 
of  my  fate  :  you  wonder,  perhaps,  that  I  do  not  terminate  my  own  life ;  but  I  choofe  rather  to  die  by  the  crime 
of  another  than  by  my  own. 

We  cannot  refufe  ourfelves  the  pleafure  of  prefenting  to  our  readers  the  following  beautiful  paffage  upon  this 
fubjeCt  from  Fitzofborne’s  letters  *  :  “  I  am  perfuaded  (fays  this  elegant  writer)  this  difguft  of  life  is  frequently  *Lettei 
indulged  out  of  a  principle  of  mere  vanity.  It  is  efteerned  as  a  mark  of  uncommon  refinement,  and  as  placing  aiy. 
man  above  the  ordinary  level  of  his  fpecies,  to  feem  fuperior  to  the  vulgar  feelings  of  happinefs.  True  good  fenfe, 
however,  moft  certainly  confifts  not  in  defpifing,  but  in  managing  our  ftock  of  life  to  the  beft  advantage,  as  a 
cheerful  acquiefcence  in  the  meafures  of  Providence  is  one  of  the  ftrongeft  fymptoms  of  a  well-conftituted  mind. 
Self-wearinefs  is  a  circumftance  that  ever  attends  folly;  and  to  condemn  our  being  is  the  greateft,  and  indeed 
the  peculiar  infirmity,  of  human  nature.  It  is  a  noble  fentiment  which  Tully  puts  into  the  mouth  of  Cato,  in 
his  Treatife  upon  old  Age;  Non  lubet  tnihi  (fays  that  venerable  Roman)  deplorare  vitam ,  quod  multi ,  ct  n  doBiy 
feepe  fecerunt ;  neque  me  vixijfe  p&nitet :  quoniam  ita  vixi\  ut  non  frujlrci  me  natum  e'xijlimem . 

<c  It  is  in  the  power,  indeed,  of  but  a  very  fmall  portion  of  mankind  to  a 61  the  fame  glorious  part  that  afforded 
fuch  high  fatisfa&ion  to  this  diftinguiftied  patriot ;  but  the  number  is  yet  far  more  inconfiderable  of  thofe  who  cannot, 
in  any  ftation,  fecure  themfelves  a  fufficient  fund  of  complacency  to  render  life  juftly  valuable.  Who  is  it  that  is 
placed  out  of  the  reach  of  the  higheft  of  all  gratifications,  thofe  of  the  generous  affections,  and  that  cannot  provide 
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Suicide.  Jt  is  unneccffary  then  to  enter  particularly  into  the 
arguments  of  thofe  cafuifts  who  have  undertaken  thede- 
Unnecef-  cable  office  of  advocates  for  the  crime  of  filicide, 
&rytoen-  Their  talents  might  furcly  have  been  employed  more 
ter  into  the  ufefully  to  the  world,  and  more  honourably  to  them- 
arguments  felv-es>  than  in  pleading  for  a  crime,  which,  if  it  were 
u^on^thhf  comm^tec^  by  every  man  to  whom  their  principles  would 
Aibject.  make  it  lawful,  would  totally  deftroy' fame  of  the  nobleft 
virtues,  fortitude,  patience,  and  refignation}  nay,  would 
deftroy  fociety  itfelf,  and  teach  us  to  defpife  the  opinion 
that  this  world  is  a  flate  of  preparation  for  another.  “  I 
came  into  life  without  my  own  confent,  and  may  I  not 
quit  it  at  pleafure  (fay  the  advocates  for  fuicide).  If, 
becaufe  we  came  into  life  without  our  own  confent,  wre 
might  quit  it  at  pleafure,  why  may  we  not  fpend  our  life 
alfo  as  we  pleafe  ?  Why  may  we  not  rob  and  murder, 
and  commit  every  kind  of  crime,  if  mere  inclination  is 
to  be  the  rule  of  adtion  !  Thus  upon  the  principles  of 
fuicide  the  highwayman  and  murderer  may  reafon,  and 
every  man  may  find  a  fufficient  apology  for  any  crime 
which  he  is  tempted  to  commit.  Or  this  abfurdity  may 
be  otherwife  anfwered :  As  we  came  into  life  without 
our  own  confent,  we  muft  have  come  with  the  confent 
of  feme  other  being  j  and  logic  fays,  that  with  the  con- 
fent  of  that  Being  only  can  we  lawfully  quit  it. 

Its  great  It  is  fufficient  fhortly  to  fay,  that  fuicide  is  contrary 
criminality  to  the  ftrongeft  principle  of  the  human  conflitution,  felf- 
den  ^T1*)riK  prefervation  that  it  is  rebellion  againft  God  ;  that  it  is 
ence*  cruelty  to  the  feelings  and  reputation,  and  often  takes 
away  the  fubfiftence  of  a  wife,  a  child,  or  a  father  \  that 
it  proves  a  want  of  fortitude  to  brave  misfortunes  ;  that 
it  delivers  only  from  imagined  to  plunge  into  real  evils. 
We  may  add,  that  afrooft  every  inftance  of  fuicide  of 
which  we  have  heard  was  raffi,  imprudent,  and  prema¬ 
ture,  interrupted  a  ufeful  life,  or  prevented  a  more  ho¬ 
nourable  death.  Had  Cato’s  pride  permitted  him  to 
yield  himfelf  to  the  generofity  of  Caefar,  his  character 
and  his  influence  might  have  contributed  to  retard  the 
ilavery  of  his  country,  which  his  death  tended  to  haften. 
Had  Brutus  and  Caffius  not  executed  the  fatal  refolu- 
tion  which  they  had  formed,  of  dying  by  their  own 
hands  in  cafe  of  misfortune,  the  battle  of  Philippi  might 
have  had  a  very  different  iffue.  Had  Hannibal  furren- 
dered  himfelf  to  the  Romans,  inftead  of  fwallowing  pot¬ 
ion,  he  would  have  gained  more  glory  in  braving  their 
tortures  than  he  won  in  the  battle  of  Cannae  \  for  to  die 
innocently  and  heroically  is  the  greateft  exertion  of  hu¬ 
man  fortitude. 

As  fuicide  was  deemed  a  crime  by  the  mod:  illuftri- 
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ous  and  virtuous,  of  the  Greek  and  Roman  philofophers,  Suicide. 

it  was  eonfidered  as  a  crime  by  the  laws,  and  treated  ' - \r—* 

with  ignominy.  By  the  law  of  Thebes  fuicides  were  jj0WlS , 
to  have  no  honours  paid  to  their  memory  *.  The  Athe-  nifnCrf  by 
nian  law  ordained  the  hand  which  committed  the  deed  the  Greeks-* 
to  be  cut  off,  and  burnt  apart  from  the  reft  of  the  body.  Cean.% 

The  body  was  not  buried  with  the  ufual  folemnities, 
but  was  ignominioufly -thrown  into  fomc  pit.  In  CeaJ^jr^*/ 
and  Maffilia  (the  ancient  Marfeilles ),  it  was  eonfidered  Atticasy 
as  a  crime  againft  the  date  ;  and  it  was  therefore  necef-p*  523* 
fary  for  thofe  who  wifned  to  deftroy  themfelves  to  obtain 
permiflion  from  the  magiftrates.  f  Plutarch  acquaints  f  Plutarch 
us,  that  an  unaccountable  paffion  for  fuicide  feized  the  on  the  Vir - 
Milefian  virgins-,  from  indulging  which  they  could  not tU€s  °f 
be  prevented  by  the  tears  and  entreaties  of  parents  and™*”* 
friends :  but  what  perfuafion  and  entreaty  could  not  effect 
was  accomplifhed  by  very  different  means.  A  decree 
was  iffued,  “  that  the  body  of  every  young  woman  who 
hanged  herfelf  fhould  be  dragged  naked  through  the 
ftreets  by  the  fame  rope  with  which  die  had  committed 
the  deed.”  This  wife  edi£l  put  a  complete  ftop  to  the 
extraordinary  frenzy,  and  fuicide  was  no  longer  com¬ 
mitted  by  the  virgins  of  Miletus. 

In  the  early  part  of  the  Roman  hiftory  there  feems  to  By  the  Re. 
have  beeti  feldom  occafion  for  framing  any  laws  againft  mans, 
fuicide.  The  only  inftance  recorded  occurs  in  the  reign 
of  Tarquinius  Prifcus.  The  foldiers  who  were  appoint¬ 
ed  to  make  drains  and  common  fewers,  thinking  them- 
felves  difgraced  by  fuch  fervile  offices,  put  themfelves  to 
death  in  great  numbers.  The  king  ordered  the  bodies 
of  all  the  felf-murderers  to  be  expofed  on  erodes,  and 
this  put  an  effeflual  ftop  to  the  pra&ice.  It  is  doubtful 
whether  there  was  any  Handing  law  againft  fuicide  dur¬ 
ing  the  exiftence  of  the  republic  5  but  during  the  reign 
of  the  emperors  it  was  thought  proper  to  lay  it  under 
certain  regulations,  though  not  abfolutely  to  condemn 
it  as  a  crime.  In  Juftinian’s  Digefts  there  is  a  law,  by  Lib.  xlviik 
which  it  wras  enabled,  “  that  if  perfons  aceufed,  or  who  Tit.  xxi. 
had  been  found  guilty,  of  any  crime,  fhould  make  awray  l,ar-  3* 
with  themfelves,  their  effe<Rs  fhould  be  confifeated.” 

But  this  punifhment  only  took  place  when  confifcation 
of  goods  happened  to  be  the  penalty  appointed  by  the 
law  for  the  crime  of  which  the  felf-murderer  was  accu- 
fed  or  found  guilty,  and  was  not  infli&ed  for  fuicide 
committed  in  any  other  cireum fiances. 

When  the  Chriftian  church  had  extended  its  jurif- 
di&ion  in  the  Roman  empire,  it  was  decreed  in  the  fixth  Chriftians., 
century,  that  no  commemoration  fhould  be  made  in  the 
eucharift  for  fuch  as  deftroy ed  themfelves:  neither  fhould 

their 


for  his  own  happinefs,  by  contributing  fometbing  to  the  welfare  of  others  ?  As  this  difeafe  of  the  mind  generally 
breaks  out  with  the  mod  violence  in  thofe  who  are  fuppofed  to  be  endowed  with  a  greater  delicacy  of  tafte  and 
reafon  than  is  the  ufual  allotment  of  their  fellow  creatures,  one  may  afk  them, 1  whether  there  is  any„fatiety  in  the 
purfuits.of  ufeful  knowledge  ?  or^if  one  can  ever  be  weary  of  benefiting  mankind  ?  Will  not  the  fine  arts  fupply 
a  lafting  feaft  to  the  mind ;  or,  can  there  be  wanting  a  pleafureable  enjoyment,  fo  long  as  there  remains  even  one 
advantageous  truth  to  be  difeovered  or  confirmed  ?  To  complain  that  life  has  no  joys,  while  there  is  a  fingle  crea¬ 
ture  whom  we  can  relieve  by  our  bounty,  affift  by  our  counfels,  or  enliven  by  our  prefence,  is  to  lament  the  lofs 
of  that  which  we  poflefs,  and  is  juft  as  rational  as  to  die  for  thirft  with  the  cup  in  our  hands.  But  the  misfortune 
is,  when  a  man  is  fettled  into  a  habit  of  receiving  all  his  pleafures  from  the  mere  felfifh  indulgences,  he  wears 
c.ut  of  his  mind  the  relifti  of  every  nobler  enjoyment,,  at  the  fame  time  that  his  powers  of  the  fenfual  kind  are 
growing  more  languid  by  each  repetition.  It  is  no  wonder,  therefore,  he  fhould  fill  up  the  meafure  of  his  grati¬ 
fications  long  before  he  has  completed  the  circle  of  his  duration  }  and  either  wretchedly  fit  down,  the  remainder  cf 
hkA&fS  in*  djfqontent,  ox  raffily  throw  them  up  in  defpair.” 
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their  bodies  be  carried  out  to  burial  with  pfalm%  nor 
have  the  ufual  fervice  faid  over  them.  This  ecclefiafti- 
cal  law  continued  till  the  reformation,  when  it  was 
admitted  into  the  ftatute  code  of  England  by  the  au¬ 
thority  of  parliament.  As  an  additional  pumfhment, 
however,  confifeation  of  land  and  goods  feoms  to  have 
been  adopted  from  the  Danes,  as  we  learn  from  Brae- 
ton  At  prefent  the  punifliment  confifts  in  confilca- 
ting'all  the  perfonal  property  of  a  ft  la  de  fe  for  the  ufe 
of  the  crown,  and  in  excluding  his  body  from  interment 
in  confecrated  ground.  The  warrant  of  the  coroner 
requires  that  the  body  fliould  be  buried  in  fome  public 
highway,  and  a  flake  driven  through  it  to  increafe  the 
ignominy. 

To  inquire  into  the  prevalence  and  caules  ot  crimes, 
in  order  to  difeover  the  moil  judicious  methods  of  pre- 
venting  them,  is  the  duty  of  the  Patriot  and  the  Chrif- 
tian.  Suicide,  we  find,  is  a  common  and  an  increafing 
evil  :  but  it  is  a  difficult  matter  to  find  an  effedlual  re¬ 
medy  *,  for  what  motives  can  be  held  out  Efficient  to 
influence  that  man’s  mind  who  is  deaf  to  the  voice  of 
nature  fpeaking  within  him,  and  to  the  voice  of  nature. s 
God  declaring  that  he  is  Rationed  at  a  poft  which  it  is 
his  duty  to  maintain  ?  His  reputation  and  property  arc 
indeed  within  the  reach  of  the  laws,  his  body  may  be 
treated  with  ignominy,  and  his  property  confifcated  \ 
but  this  punifliment  will  not  be  a  preventive,  even  if  it 
could  be  always-  inflicted  j  and  that  it  is  feldom  infhdled, 
though  the  laws  have  decreed  it,  is  well  known.  The 
humanity  of  the  prefent  age  difpofes  us  to  fympathile 
with  the  relations  of  the  deceafed,  inftead  of  demanding 
that  the  fentence  of  the  law  {hould  be  executed.  It  is  a 
generally  received  opinion,  and  a  juft  one,  that  punifh- 
ments  decreed  by  human  laws  fliould  be  diredled  only 
againft  fuch  crimes  as  are  injurious  to  fociety  *,  but  when 
it  is  hence  inferred,  that  fuicide  ought  not  to  be  fubjedt 
to  the  cognizance  of  human  laws,  every  rule  of  logic  ia* 
violated.  There  is  no  man,  however  mean  in  Ration 
and  in  talents,  whofe  life-  may  not,  on  fome  occafions, 
be  ufeful  to  the  community  at  large  •,  and  to  conclude, , 
that  a  perfon  who  fancies  himfelf  ufetefs  may  therefore 
lawfully  put  a  period  to  his  life,  is  as  falfe  reafoning  as 
it  would  be  to  conclude,  that  by  killing  a  poor  man, 
who  lives  on  the  public,  we  fliould  perform,  an  adlion 
not  only  innocent  but  meritorious,  as  we  fliould  thereby 
free  fociety  from  one  of  its  burdens. 

SUIDAS,  a  Greek  writer*  according  to  fome,  flour- 
iflied  in  the  nth  century,  under  the  reign  of  the  em-  - 
peror  Alexius  Comnenus  ;  according  to  others,,  before 
the  loth  century.  He  wrote  in  Greek  an  Hiflorical 
and  Geographical  Dictionary  or  Lexicon  5  a  work' 
which,  though  not  always  ftri&ly  accurate,  is  never- 
thelefs  of  great  importance,  as  it  contains  many  things 
taken  from  the  ancients  that  are  nowhere  elfe  to  h& 
found.  The  beft  edition  of  Suidas  is  that  of  Kuifter, 
in  Greek  and  Latin,  with  notes,  printed  in  3  vols.  fol. 
which  has  been  much  improved  by  Toup. 

Lapis  SUILLUS.  See  Swine-STONE,  Mineralo^ 
G  Y  Index, 

SUIT,  is  ufed  in  different  fen fes  •,  as,  1.  Suit  of  court, 
or  fuit-fervice,  which  is  an  attendance  the  tenant  owes 
to  his  lord’s  court.  2.  Suit-covenant,  where  a  perfon 
has  covenanted  to  do  fervice  in  the  court  of  the  lord. 
3.,  Suit-cuftom,  which  is  where  one  and  his  anceftors 
have  owed  fuit  time  out  of  mind.  4.  It  is  ufed  Lor  a 
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petition  to  the  king  or  any  perfon  of  dignity,  where  a  ( 
lord  diftrains  his  tenant  for  fait,  and  none  is  due.  In 
this  cafe,  the  party  may  have  an  attachment  againft  him 
to  appear  in  the  king’s  court.  . 

Suit,  in  Lazo ,  the  fame  with  adlion.  The  Romans 
introduced  pretty  early  fet  forms  for  adlions  and  fuits 
into  their  law,  after  the  example  of  the  Greeks  ;  and 
made  it  a  rule,  that  each  injury  (hould  be  redreffed  by 
its  proper  remedy  only.  44  ABiones ,  (fay  the  Pandedls} 
compojita  font  quibus  inter  fe  homines  difeeptarent ,  quas 
all  ion  es  ne  populus  prout  veilet  infitueret ,  certas  folem- 
ncfque  e/Je  voluerunt .”  The  forms  of  thefe  aaions  were 
originally  preferved  in  the  books  of  the  pontifical  col¬ 
lege  as  choice  and  ineftimable  fecrets,  till  one  Cneius 
Flavius,  the  fecretary  of  Appius  Claudius,  ftole  a  copy 
and  publifhed  them  to  the  people.  1  lie  concealment 
was  ridiculous  :  but  the  eftabliftiment  of  fome  ftandard 
was  undoubtedly  neceffary  to  fix  the  true  ftatc  of  a  que-  Block  ft  • 
(lion  of  right  *,  left,  in  a  long  and  arbitrary  procefs,  it  Comment* 
might  be  (hifted  continually,  and  be  at  length  no  lon¬ 
ger  difccrnible.  Or,  as  Cicero  expreffes  it,  44  fun t  jura r 
funt  formula,  de  omnibus  rebus  conjlituta :,  ne  quis  aut 
in  geneve  injuria ,  aut  in  ratione  aBionis ,  err  are  pcjjit* 

Ex  pre/fa  enim  funt  ex  uniufcujufque  damno ,  do/ore,  in- 
commodo ,  ca/umitate ,  injuria ,  pubhea  a  pretore  formu¬ 
la,  ad  quas  privata  Its  accoimnodatur And  in  the 
fame  manner  Bradton,  fpeaking  of  the  original  writs 
upon  which  all  our  adlions  are  founded,  declares  thenk. 
to  be  fixed  and  immutable,  unlefs  by^authority  of  parlia¬ 
ment.  And  all  the  modern  legiflators  of  Europe  have 
found  it  expedient,  from  the  fame  reafons,  to  fall  into 
the  fame  or  a  fimilar  method.  In  England,  the  feveral 
fuits,  or  remedial  inftruments  of  juflice,  are,  from. the 
fubjedl  of  them,  diftinguiftied  into  three  kinds  \  adlions' 
perfonal,  real,  and  mixed, 

Perfonal  adlions  are  fuch  whereby  a  man  claims  a 
debt,  or  perfonal  duty  or  damages,  in  lieu  thereof  \  and 
likewife  whereby  a  man  claims  a  fatisfadlion  in  damages 
for  fome  injury  done  to  his  perfon  or  property.  J  he 
former  are  Laid  to  be  founded  upon  contradls,  the  latter 
upon  torts  or  wrongs :  and  they  are  the  fame  which  the 
civil  law  calls,  44  acliones  in  perfon  am,  qua adverfus  eum 
intenduntur  qui  ex  contraBn  vel  deli&o  obligatus  ejl  a  li¬ 
quid  dare  vel  conccdei't .”  Of  the  former  nature  are  all 
adlions  upon  debt  or  promifes  •,  of  the  latter  are  all  ac¬ 
tions  of  trefpaffes,  nuifances,  affaults,  defamatory  words, 
and  the  like. 

Real  adlions  (or,  as  they  are  called  in  the  Mirror, 
feodal  aBions),  which  concern  real  property  only,  arc 
fuch  whereby  the  plaintiff,  here  called  the  demandant, 
claims  title  to  have  any  lands  or  tenements,  rents,  com¬ 
mons,  or  other  hereditaments,  in  fee-fimple,  fee-tail,  or 
for  term  of  life.  By  thefe  adlions  formerly  all  difputes 
concerning  real  eftfites  were  decided  \  but  they  are  now 
pretty  generally  laid  afide  in  pradl-ice,  upon  account  of 
the  great  nicety  required  in  their  management,  and  the 
inconvenient  length  of  their  procefs  *,  a  much  more  ex¬ 
peditious  method  of  trying  titles  being  fince  introduced, 
by  other  adlions  perfonal  and  mixed. 

Mixed  adlions  are  fuits  partaking  of  the  mixture  of 
the  other  two,  wherein  fome  real  property  is  demanded, 
and  alfo  perfonal  damages  for  a  wrong  fuftained.  As 
for  inftance,  an  adlion  of  wafte  ;  which  is  brought  by  - 
him  who  hath  the  inheritance,  in  remainder  or  reverfion, 
againft  the  tenant  for  life,  who  hath  committed  wafte 
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Mt  therein,  to  recover  not  only  the  land  wafted,  which 
Sulzer  make  it  merely  a  real  ^flion  ;  but  alfo  treble  da- 

■  mages,  in  purfuance  of  the  ftatute  of  Gloucefter,  which 
is  a  perfonal  recompenfe  $  and  fo  both,  being  joined 
together,  denominate  it  a  mixed  afrion .  ^ 

The  orderly  parts  of  a  fuit  are  thefe  :  I.  The  origi¬ 
nal  writ.  2.  The  procefs.  3.  The  pleadings,  4.  The 
iffue  or  demurrer.  5.  The  trial.  6.  The  judgment 
and  its  incidents.  7.  The  proceedings  in  nature  of  ap¬ 
peals.  8.  The  execution.  See  thefe  articles. 

SULLY.  See  Bethune. 

SULPHATE,  in  Chemijlry ,  denotes  a  compound  of 
fulphuric  acid  with  fome  bafe. 

SULPHUR,  a  well  known  inflammable  fubftancc. 
See  Chemistry  and  Mineralogy  Index. 

SuLPHUR-Wort.  See  Peucedanum,  Botany  In¬ 
dex. 

SULPHURIC  acid,  the  name  now  adopted  for  the 
vitriolic  acid.  See  Chemistry  Index. 

SULPICIA,  an  ancient  Roman  poetefs,  who  lived 
under  the  reign  of  Domitian,  and  has  been  fo  much  ad¬ 
mired  as  to  be  termed  the  Roman  Sappho.  We  have  no¬ 
thing,  however,  left  of  her  writings  but  a  fatire,  or  ra¬ 
ther  the  fragment  of  one,  againft  Domitian,  who  pu- 
blifhed  a  decree  for  the  banifhment  of  philofophers  from 
Rome  ;  which  fatire  is  to  be  found  in  Scaliger’s  Appen¬ 
dix  Virgiliana.  She  is  mentioned  by  Martial  and  Sido- 
nius  Apollinaris  \  and  is  faid  to  have  addrefled  a  poem 
on  conjugal  love  to  her  hufband  Calenus,  a  Roman 
knight. 

SUL  PI  Cl  US  Severus,  an  ecclefiaftical  writer  who 
ftourithed  about  the  beginning  of  the  5th  century,  and 
was  contemporary  with  Rufinus  and  St  Jerome.  He 
was  the  difciple  of  St  Martin  of  Tours,  whofe  life  he 
has  written  ;  and  the  friend  of  Paulinus  bifliop  of  Nola, 
with  whom  he  held  an  intimate  correfpondence.  The 
principal  of  his  works  is  his  Hijloria  Sacra ,  from  the 
creation  of  the  world  to  the  confulate  of  Stilicho  and 
Aurelian,  about  the  year  .400  \  in  which  his  ftyle  is 
elegant  beyond  the  age  he  lived  in. 

SULTAN,  or  Soldan,  a  title  of  appellation  given 
to  the  emperor  of  the  Turks. 

Vatner  will  have  the  word  Turkifh,  and  to  flgnify 
king  of  kings  ;  adding,  that  it  was  firft  given  to  the  Tur- 
kilh  princes  Angrolipex  and  Mafgud,  about  the  year 
1055 :  others  will  have  it  originally  Perfian,  alleging, 
in  proof  hereof,  an  ancient  medal  of  Cofroe  5  others  de¬ 
rive  it  from  foldanus ,  quaji  folus  dominus  ;  others  from 
the  Hebrew  vhwrfchalat  or  fbeleth ,  “  to  rule,  reign.” 

It  had  its  rife  under  Mahmoud,  fon  of  Sebe&eghin, 
the  firft  emperor  of  the  dynafty  of  the  Gaznevides,  to¬ 
wards  the  clofe  of  the  fourth  century  of  the  era  of  the 
Hegira  :  when  that  prince  going  to  Segeftan  to  reduce 
Kalaf  governor  of  that  province,  who  affe&ed  the  fove- 
reignty,  Kalaf  wtas  no  fooner  advertifed  of  his  coming 
than  he  went  out  to  meet  him,  delivered  the  keys  of  his 
fortrefs,  and  owned  him  his  fu  It  an,  that  is,  his  lord  or 
commander.  The  title  pleafed  Mahmoud  fo  well,  that 
he  aflumed  it  ever  afterwards ;  and  from  him  it  paffed  to 
his  defeendants,  and  to  other  Mahometan  princes.  It  is 
chiefly  confined  to  the  Turkifh  and  Perfian  monarchs. 

SULZER,  M.  a  celebrated  philofopher,  was  born  at 
Winterthur,  in  the  canton  of  Zurich,  O&ober  16. 
1720.  He  was  the  youngeft  of  25  children.  His  early 
education  did  not  promife  much,  though  it  was  by  no 


means  neglefled.  He  had  little  inclination  for  what  is 
called  in  the  fchools  the  ftudy  of  humanity ,  and  made 
but  a  fmall  progrefs  in  the  learned  languages,  which 
were  to  prepare  him  for  the  ftudy  of  theology,  for  which 
profeflion  his  parents  defigned  him.  At  the  age  of  16, 
when  he  went  to  the  academical  fchool  of  Zurich,  he 
had  not  the  fmalleft  notion  of  the  faiences,  or  of  elegant 
literature,  and  confequently  no  tafte  for  ftudy.  The  firft 
""  incident  that  developed  a  hidden  germ  of  philofophical 
genius,  was  his  meeting  with  Wolfe’s  Metaphyfics^ 
this  was  the  birth  of  his  tafte  for  faience  ;  but  he  wanted 
a  guide.  The  clergyman  with  whom  he  lodged  was  an 
ignorant  man  5  and  the  academical  prele6fions  were,  as 
yet,  above  the  reach  of  his  comprehenfion.  On  the  other 
hand,  a  fedenlary  life  was  not  the  thing  he  liked,  nor 
to  which  he  had  been  acuftomed  j  and,  moreover,  a 
fociable  turn  of  mind  led  him  often  into  company,  where 
he  loft  much  time  in  frivolous  amufements,  yet  without 
corrupting  his  morals.  Who,  that  obferved  him  at  this 
period,  fays  Mr  Formey  in  his  Eulogium ,  would  have 
thought  that  Sulzer  would  one  day  be  numbered  among 
the  moft  knowing  and  wife  men  of  his  time  ?  The  learn¬ 
ed  Gefner  was  the  inftrument  of  Providence  that  render¬ 
ed  Sulzer’s  inclination  to  ftudy  .triumphant  over  his 
paflion  for  amufement  and  company.  Animated  by  the 
counfels  and  example  of  this  worthy  and  learned  man, 
he  applied  himfelf  to  philofophy  and  mathematics  with 
great  ardour,  and  refumed  the  purfuit  of  Grecian  litera¬ 
ture  and  the  Oriental  languages.  The  contemplation  of 
nature  became  his  noble  and  favourite  paflion.  An  cc- 
clefiaftical  fettlement  in  a  rural  feene,  that  exhibited 
happy  obje&s  and  occafions  for  this  delightful  ftudy, 
began  to  render  his  days  happy  and  ufeful  \  and  he  pu- 
blifhed,  in  1741,  Moral  Contemplations  of  the  Works 
of  Nature  \  and  the  year  following  an  Account  of  a 
Journey  he  had  made  through  the  Alps  5  which  (bowed 
at  the  fame  time,  his  knowledge  of  natural  hiftory,  and 
the  tafte  and  fenfibility  with  which  he  furveyed  the  beau¬ 
ties  of  nature  and  the  grandeur  and  goodnefs  of  its  Au¬ 
thor.  He  afterwards  became  private  tutor  to  a  young 
gentleman  at  Magdeburg.  This  procured  him  the  ac¬ 
quaintance  of  Meffrs  Maupertuis,  Euler,  and  Sack, 
which  opened  to  his  merit  the  path  of  preferment,  and 
advanced  him  fucceflively  to  the  place  of  mathematical 
profeffor  in  the  King’s  College  at  Berlin,  in  1747,  and 
to  that  of  member  of  the  Royal  Academy  in  1750. 

-  In  this  laft  quality  he  diftinguiflied  himfelf  in  a  very 
eminent  manner,  enriched  the  clafs  of  fpeculative  philo¬ 
fophy  with  a  great  number  of  excellent  memoirs,  and 
was  juftly  confidered  as  one  of  the  firft-rate  metaphyfi- 
cians  in  Germany.  But  his  genius  was  not  confined  to 
this  branch  of  fcience.  His  univerfal  Theory  of  the 
Fine  Arts  is  a  valuable  production.  A  profound  know¬ 
ledge  of  the  arts  and  faiences,  and  a  perfect:  acquaint¬ 
ance  with  true  tafte,  are  eminently  difplayed  in  this 
work,  and  will  fecure  to  its  author  a  permanent  and  di- 
ftinguifhed  rank  in  the  republic  of  letters.  The  firft  vo¬ 
lume  of  this  excellent  work  was  publifhed  in  1771,  and 
the  fecond  in  j  774.  We  (hall  not  here  give  a  catalogue 
of  the  writings  of  M.  Sulzer  ;  but  we  cannot  help  men¬ 
tioning  his  remarks  on  the  Philofophical  Effays  of  the 
late  Mr  Hume  as  a  work  of  real  merit,  which  does  ju- 
ftice  to  the  acutenefs,  while  it  often  deters  the  fophiftry, 
of  the  Britifti  Bayle.  The  moral  character  of  M.  Sul¬ 
zer  was  amiable  and  virtuous :  fociability  and  benefi- 
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Sulzer  cencc  were  Its  charaffceriftical  lines  y  and  Ins  virtues 
B  were  animated  by  that  facred  philofophy  that  forms  the 
,  5umatra‘ ,  Chriftian,  ennobles  man,  and  Is  the  only  fource  of  that 
V  heart-felt  ferenlty  and  fedate  fortitude  which  fupport  hu¬ 
manity,  when  every  other  object  of  confidence  fails.  His 
dying  moments  were  calm,  humble,  and  fublime  y  and 
when  he  expired,  the  placid  and  compofed  air  of  his 
countenance  made  his  mourning  friends  doubt,  for  fome 
time,  whether  it  was  death  or  fleep  that  had  fufpended 
his  converfation.  He  had  no  enemy  ;  and  his  friends 
were  numerous,  affe£lionate,  and  worthy  of  the  tender 
returns  he  made  them. 

The  king  of  Prufiia  diftinguifhed  him  by  repeated 
marks  of  munificence  and  favour.  But  his  royal  protec¬ 
tor  had  never  feen  him  before  the  end  of  the  year  1777, 
though  he  had  been  member  of  the  academy  from  the 
year  1750.  The  audience,  indeed,  though  late  vouch¬ 
safed,  was  honourable  to  M.  Sulzer,  with  whom  the 
monarch  converged  for  a  longtime  with  great  condefcen- 
lion. 

SUM,  fignifies  the  quantity  that  arifes  from  the  addi¬ 
tion  of  two  or  more  magnitudes,  numbers,  or  quantities 
together. 

SUMACH.  See  Rhus,  Botany  Index. 

SUMATRA,  an  ifland  of  Afia,  the  mod  weftern  of 
the  Sunda  iflands,  and  conftituting  on  that  fide  the  boun¬ 
dary  of  the  Eaflern  Archipelago.  Its  general  direction 
is  nearly  north-weft  and  fouth-eaft.  The  equator  divides 
it  into  almoft  equal  parts,  the  one  extremity  being  in  5. 
53.  N.  and  the  other  in  5.  56.  S.  Lat.  Acheen  Head,  at 
the  north  extremity  of  the  ifland,  is  in  longitude  95.  34. 
eaft.  It  lies  expofed  on  the  fouth-weft  fide  to  the  In¬ 
dian  ocean  \  the  north  point  ftretches  into  the  bay  of 
Bengal ;  to  the  north-eaft  it  is  divided  from  the  penin- 
fula  of  Malacca  by  the  ftraits  of  that  name  ;  to  the  eaft: 
by  the  ftraits  of  Banca,  from  the  ifland  of  that  name  5 
to  the  fouth-eaft  by  the  commencement  of  what  are  cal¬ 
led  the  Chinefe  feas  ;  and  on  the  fouth  by  the  ftraits  of 
Sunda,  which  feparate  it  from  the  ifland  of  Java.  It  is 
about  900  miles  in  length,  but  from  100  to  150  only  in 
Brooke's  breadth.  No  account  had  been  given  of  this  ifland  by 
Gazetteer,  any  Englilhman  till  the  year  1778,  when  Mr  Charles 
Miller  (fon  of  the  late  botanical  gardener)  publiftied  an 
account  of  the  manners  of  a  particular  diftri£l,  in  the 
68th‘  volume  of  the  Philofophical  Tranfa&ions.  Thefe 
were  the  Battas,  a  people  who  live  in  the  interior  parts, 
called  the  CaJJia  Country .  They  differ  from  all  the  other 
inhabitants  in  language,  manners,  and  cuftoms.  They 
eat  the  prifoners  whom  they  take  in  war,  and  hang  up 
their  fkulls  as  trophies  in  their  houfes.  He  obferves, 
however,  that  human  fiefh  is  eaten  by  them  in  terrorem , 
and  not  as  common  food,  though  they  prefer  it  to  all 
others,  and  fpeak  with  peculiar  raptures  .of  the  foies  of 
the  feet  and  palms  of  the  hands.  They  expreffed  much 
furprife  that  the  white  people  did  not  kill,  much  lefs  eat, 
their  prifoners.  From  this  country  the  greateft  part  of 
the  caflia  that  is  fent  to  Europe  is  procured.  It  abounds 
alfo  with  the  camphire  trees,  which  conftitute  the  com¬ 
mon  timber  in  ufe  $  and  in  thefe  trees  the  camphire  is 
found  native,  in  a  concrete  form.  It  is  remarkable  that, 
in  this  flate,  it  is  fold  to  the  Chinefe  at  the  price  of  250I. 
or  300I.  per  cent.  5  but  thefe  dexterous  artifts  contrive  to 
furnifh  the  Europeans  with  it  at  about  a  quarter  of  that 
price.  In  1 783,  Mr  Marfden,  who  had  been  fecretary  to 
thepreftdent  and  council  of  Fort  Marlborough,  publiftied  a 
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Hiftory  of  Sumatra,  with  very  copious  particulars  of  the 
ifland.  He  reprefented  it  as  furpaffed  by  few  in  the  beau¬ 
tiful  indulgences  of  nature.  A  chain  of  high  mountains 
runs  through  its  whole  extent  5  the  ranges  in  many  parts 
being  double  and  treble  $  their  altitude,  though  great, 
is  not  fufficient  to  occafion  their  being  covered  with  fno\7 
during  any  part  of  the  year.  Between  thefe  ridges  are 
extenfive  plains,  confiderably  elevated  above  the  furface 
of  the  maritime  lands.  In  thefe  the  air  is  cool ;  and 
from  this  advantage  they  are  efteemed  the  moft  eligible 
portion  of  the  country,  are  the  heft  inhabited,  and  the 
moft  cleared  from  woods,  which  elfewhere,  in  general, 
throughout  Sumatra,  cover  both  hills  and  valleys  with 
an  eternal  (hade.  Here  too  are  found  many  large  and 
beautiful  lakes,  that  facilitate  much  the  communication 
between  the  different  parts.  The  heat  of  the  air  is  far 
from  being  fo  intenfe  as  might  be  expelled  from  a  coun¬ 
try  occupying  the  middle  of  the  torrid  zone  \  and  it  is 
more  temperate  than  many  regions  within  the  tropics  \ 
the  thermometer  at  the  moft  fultry  hour,  about  two  in 
the  afternoon,  generally  fluctuating  between  82  and  85 
degrees.  Mr  Marfden  divides  the  inhabitants  into  Ma¬ 
lays,  Achenefe,  Battas,  Lampoons,  and  Rejangs  m7  and 
he  takes  the  latter  as  his  ftandard  of  defeription,  with 
refpeCt  to  the  perfons,  manners,  and  cuftoms,  of  the  in¬ 
habitants.  They  are  rather  below  the  middle  ftature  \ 
ther  bulk  in  proportion  ;  their  limbs  for  the  moft  part 
flight,  but  well  fliaped,  and  particularly  fmall  at  the 
wrifts  and  ancles  ;  and,  upon  the  whole,  they  are  grace¬ 
fully  formed.  Their  hair  is  ftrong,  and  of  a  fhining 
black.  The  men  are  beardlefs,  great  pains  being  taken 
to  render  them  fo  when  boys,  by  rubbing  their  chins 
with  a  kind  of  quicklime.  Their  complexion  is  pro¬ 
perly  yellow,  wanting  the  red  tinge  that  conftitutes  a 
copper  or  tawney  colour.  They  are  in  general  lighter 
than  the  Meftees,  or  half-breed,  of  the  reft  of  India  5 
thofe  of  the  fuperior  clafs,  who  are  not  expofed  to  the 
rays  of  the  fun,  and  particularly  their  women  of  rank, 
approaching  to  a  degree  of  fairnefs.  If  beauty  confiftcd 
in  this  one.  quality,  fome  of  them  would  furpafs  our  bru¬ 
nettes  in  Europe.  The  major  part  of  the  females  are 
ugly,  many  of  them  even  to  difguft  >  yet  among  them 
are  fome  whofe  appearance  is  ftrikingly  beautiful,  what¬ 
ever  compofition  of  perfon,  features,  and  complexion, 
that  fentiment  may  be' the  rcfult  of.  Some  of  the  inha¬ 
bitants  ©f  the  hilly  parts  are  obferved  to  have  the  fwelJ- 
ed  neck  or  goitre  \  but  they  attempt  no  remedy  for  it, 
as  thefe  wens  are  confident  with  the  higheft  health.  The 
rites  of  marriage  among  the  Sumatrans  confift  Amply  in 
joining  the  hands  of  the  parties,  and  pronouncing  them 
man  and  wife  without  much  ceremony,  excepting  the 
entertainment  which  is  given  upon  the  occafion  by  the 
father  of  the  girl.  The  cuftoms  of  the  Sumatrans  per¬ 
mit  their  having  as  many  wives  as  they  can  purchafe,  or 
afford  to  maintain  ;  but  it  is  extremely  rare  that  an  in- 
ftance  occurs  of  their  having-  more  than  one,  and  that 
only  among  a  few  of  the  chiefs.  This  continence  they 
owe,  in  fome  meafure,  to  their  poverty.  The  dilates 
of  frugality  are  more  powerful  with  them  than  the  irre¬ 
gular  calls  of  appetite,  and  make  them  decline  an  indul¬ 
gence  from  which  their  law  does  not  reftrain  them. 
Mothers  carry  their  children,  not  on  the  arm  as  our 
nurfes  do,  but  ftraddling  on  the  hip,  and  ufually  fup- 
ported  by  a  cloth  which  ties  in  a  knot  on  the  oppofite 
(boulder,  The  children  are  nurfed  but  little  5  are  not 

confined* 


Sumatra. 

- v - - 


SUM  [8 


Sumatra,  confined  by  any  fwathing  or  bandages;  and  being  fuffer- 
ed  to  roll  about  the  floor,  foon  learn  to  walk  and  ftiift 
for  themfelves.  When  cradles  are  ufed,  they  fwing 
fufpended  from  the  ceilings  of  the  rooms. 

The  Sumatrans  are  fo  fond  of  cock-fighting,  that  a 
father  on  his  death-bed  has  been  known  to  defire  hisfon 
to  take  the  firft  opportunity  of  matching  a  cock  for  a 
fum  equal  to  his  whole  property,  under  a  blind  convic¬ 
tion  of  its  being  invulnerable.  When  a  cock  is  killed 
or  runs,  the  other  muft  have  fufficient  fpirit  and  vigour 
left  to  peck  at  him  three  times  on  his  being  held  up  to 
him  for  that  purpofe,  or  it  becomes  a  drawn  battle;  and 
fometimes  an  experienced  cocker  will  place  the  head  of 
his  vanquished  bird  in  fuch  an  uncouth  fituation  as  to 
terrify  the  other,  and  render  him  unable  to  give  this 


proof  of  victory. 

The  wild  beafts  of  Sumatra  are  tigers,  elephants,  rhi- 
nocerofes,  bears,  and  monkeys.  The  tigers  prove  to  the 
inhabitants  both  in  their  journeys  and  even  their  domef- 
tic  occupations  mod  dedru&ive  enemies.  The  number 
of  people  annually  dain  by  thefe  rapacious  tyrants  of  the 
woods  is  almod  incredible.  Whole  villages  have  been 
depopulated  by  them  ;  yet  from  a  fuperditious  preju¬ 
dice,  it  is  with  difficulty  they  are  prevailed  upon,  by  a 
large  reward  which  the  India  Company  offers,  to  ufe 
methods  of  dedroying  them,  till  they  have  fudained 
fome  particular  injury  in  their  own  family  or  kindred. 
The  fize  and  drength  of  the  fpecies  which  prevails  on 
this  ifland  is  prodigious.  They  are  faid  to  break  with  a 
ilroke  of  their  fore  paw  the  leg  of  a  horfe  or  a  buffalo  ; 
and  the  larged  prey  they  kill  is  without  difficulty  drag¬ 
ged  by  them  into  the  woods.  This  they  ufually  per¬ 
form  on  the  fecond  night,  being  fuppofed  on  the  firit  to 
gratify  themfelves  with  fucking  the  blood  only.  Time 
is  by  this  delay  afforded  to  prepare  for  their  dedru&ion, 
either  by  {hooting  them,  or  placing  a  velfel  of  water 
drongly  impregnated  with  arfenic  near  the  carcafe, 
which  is  fadened  to  a  tree  to  prevent  its  being  carried 
off.  The  tiger  having  fatiated  himfelf  with  the  fleffi,  is 
prompted  to  afluage  his  third  with  the  tempting  liquor 
at  hand,  and  perifhes  in  the  indulgence.  Their  chief 
fubfidence  is  mod  probably  the  unfortunate  monkeys 
with  which  the  woods  abound.  They  are  deferibed  as 
alluring  them  to  their  fate  by  a  fafeinating  power,  fimi- 
lar  to  what  ha3  been  fuppofed  of  the  fnake  ;  and,  fays 
Mr  Marfden,  “  I  am  not  incredulous  enough  to  treat 
the  idea  with  contempt,  having  myfelf  obferved,  that 
when  an  alligator  or  a  crocodile,  in  a  river,  comes  under 
•an  overhanging  branch  of  a  tree,  the  monkeys,  in  a  date 
of  alarm  and  dillra&ion,  crowd  to  the  extremity,  and, 
chattering  and  trembling,  approach  nearer  and  nearer  to 
the  amphibious  monder  that  waits  to  devour  them  as 
they  drop,  which  their  fright  and  number  render  almod 
unavoidable.”  Thefe  alligators  likewife  occafion  the 
Iofs  of  many  inhabitants,  frequently  dedroying  the  peo¬ 
ple  as  they  bathe  in  the  river,  according  to  their  regu¬ 
lar  cudom,and  which  the  perpetual  evidence  of  the  rids: 
attending  it  cannot  deter  them  from.  A  fuperditious 
idea  of  their  fanclity  alfo  preferves  them  from  molefia- 
tion,  although,  with  a  hook  of  fufficient  drength,  they 
may  be  taken  without  much  difficulty.  The  other  ani¬ 
mals  of  Sumatra  are  buffaloes,  a  fmall  kind  of  horfes, 
goats,  hogs,  deer,  bullocks,  and  hog-deer.  This  lad  is 
an  animal  fome  what  larger  than  a  rabbit,  the  head  re¬ 
sembling  that  of  a  hog,  and  its  (hanks  and  feet  like  thofe 
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of  the  deer.  The  bezoar-ftone  found  on  this  animal  has  Sumatra, 
been  valued  at  io  times  its  weight  in  gold  ;  it  is  of  a 
dark  brown  colour,  fmooth  on  the  outfide;  and  the 
coat  being  taken  off,  it  appears  dill  darker,  with  drings 
running  underneath  the  coat:  it  willfwim  on  the  top  of 
the  water.  If  it  be  infufed  in  any  liquid,  it  makes  it 
extremely  bitter:  the  virtues  ufually  attributed  to  this 
done  are  cleanfing  the  dornach,  creating  an  appetite, 
and  fweetening  the  blood. 

Of  birds  they  have  a  greater  variety  than  of  beads. 

The  coo-ow,  or  Sumatran  pheafant,  is  a  bird  of  uncom¬ 
mon  beauty.  They  have  dorks  of  prodigious  fize,  par¬ 
rots,  dung-hill  fowls,  ducks,  the  larged  cocks  in  the 
world,  wood-pigeons,  doves,  and  a  great  variety  of  fmall 
birds,  different  from  ours,  and  didinguiffied  by  the  beau¬ 
ty  of  their  colours.  Of  the  reptiles,  they  have  lizards, 
dving-lizards,  and  cameleons.  The  ifland  fvvarms  with 
infers,  and  their  varieties  are  no  lefs  extraordinary  than 
their  numbers.  Rice  is  the  only  grain  that  grows  in  the 
country;  they  have  fugar-canes,  beans,  pcafe,  radiffies, 
yams,  potatoes,  pumkins,  and  feveral  kinds  of  pot-herbs 
unknown  to  Europe ;  and  here  are  to  be  found  mod  of 
the  fruits  to  be  met  with  in  other  parts  of  the  Ead  In¬ 
dies,  in  the  greated  perfe&ion.  Indigo,  Brafil-wood, 
two  fpecies  of  the  bread  fruit  tree,  pepper,  benjamin, 
coffee,  and  cotton,  are  likewife  the  produce  of  this  ifland, 
as  well  as  caffia  and  eamphire  mentioned  above.  Here 
alfo  is  the  cabbage-tree  and  filk  cotton  tree ;  and  the 
foreds  contain  a  great  variety  of  valuable  fpecies  of 
wood,  as  ebony,  pine,  fandal,  eagle  or  aloes,  teek,  man- 
chineel,  and  iron-wood,  and  alfo  the  banyan  tree.  Gold* 
tin,  iron,  copper,  and  lead,  are  found  in  the  country; 
and  the  former  is  fuppofed  to  be  as  plentiful  here  as  in 
Peru  or  Mexico.  The  fined  gold  and  gold-dud  are 
found  in  the  country  of  Limorig ,  immediately  contiguous 
to  the  prefidency  of  Fort  Marlborough ,  to  which  the 
merchants  repair  annually  for  the  purchafe  of  opium, 
and  fuch  other  articles  as  they  may  be  in  want  of,  and 
give  for  them  gold  of  fo  pure  a  nature  as  to  contain 
little  or  no  alloy.  The  native  indolence  of  the  Malay  Afiatic  X& 
difpofition  prevents  them  from  colle&ing  more  than  is fcarcb$st 
fufficient  to  fupply  the  few  and  fimpie  wants  of  a  race  of  vt>**  ** 
men  as  yet  unenlightened  by  civilization  and  feience, 
and  ignorant  of  the  full  extent  of  the  advantages  of  the 
country  inhabited  by  themr  The  roads  leading  to  this 
golden  country  are  almod  impervious;  affording  only  a 
feanty  path  to  a  fingle  traveller,  where  whole  nights 
mud  be  paffied  in  the  open  air,  expofed  to  the  malignant 
influence  of  a  hodile  climate,  in  a  country  infeded  by 
the  mod  ferocious  wild  boafls.  Thefe  are  circumfiances 
that  have  hitherto  checked  curiofity  ;  but  perfevcrance 
and  dudied  precaution  will  funnount  the  obflacles  they 
furnifli,  and  fuch  difeoveries  might  be  made  as  would 
amply  com  pen  fate  for  the  difficulties  leading  to  them. 

The  gold  merchants  who  come  from  the  neighbouring 
and  lefs  rich  countries,  give  us  fuch  accounts  of  the  fa¬ 
cility  of  procuring  gold  as  border  nearly  on  the  marvel¬ 
lous,  and  would  be  altogether  incredible,  if  great  quan¬ 
tities  of  that  metal  produced  by  them  did  not  in  feme 
degree  evince  the  certainty  of  their  accounts. 

This  great  abundance  of  gold  in  Sumatra  induces  Mr 
Marfden  to  fuppofe  that  ifland  to  be  the  Ophir  of  Solo¬ 
mon  ;  a  conje&ure  which,  in  his  opinion,  derives  no 
fmall  force  from  the  word  Ophir1  s  being  really  a  Malay 
fubfiantive,  of  a  compound  fenfe,  fignifying  a  mountain 

containing 
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Sum,tra  containing  gold.  The  natives,  he  confeffes,  have  no 
11  oral  tradition  on  the  fubjeft;  and  we  have  elfenhere 
Sump.  made  it  probable  that  Ophir  was  fituated  in  a  different 
'  quarter  of  the  world  (fee  Ophir).  Befides  the  metals 
and  different  fpecies  of  wood  which  we  have  mentioned, 
Sumatra  produces  fulphur,  arienic,  faltpetre,  and  bees¬ 
wax,  with  edible  birds-nefts,  which  are  there  commo¬ 
dities  of  great  importance  (fee  B  IRDS-NeJls).  . 

Th**  Englifh  and  Dutch  have  ta&ories  on  this  liland  ; 
the  principal  one  of  the  former  being  Fort  Marlborough, 
on  the  fouth-weft  coaft.  The  original  natives  of  Suma¬ 
tra  are  Pagans  j  but  it  is  to  be  obferved,  that  when  the 
Sumatrans,  or  any  of  the  natives  of  the  eaftern  iflands, 
learn  to  read  the  Arabic  charader,  and  fubmit  to  cir- 
cumcifion,  they  are  faid  to  become  Malays;  the  term 
Malay  being  underftood  to  mean  Mufulman.  bee 

Acheen.  o  A 

SUMMARY,  in  matters  of  literature.  bee  A- 

fcRIDGEMENT. 

SUMMER,  the  name  of  one  of  the  ieaions  ot  the 
vear,  being  one  of  the  quarters  when  the  year  is  divided 
into  four  quarters,  or  one  half  when  the  year  is  divided 
only  into  two,  fummer  and  winter.  In  the  former  cafe, 
fummer  is  the  quarter  during  which,  in  northern  cli¬ 
mates,  the  fun  is  pafling  through  the  three  figns  Cancer, 

Leo,  Virgo,  or  from  the  time  of  the  greateft  declination, 
till  the  fun  come  to  the  equino£lial  again,  or  have  no 
dt^^nation  ;  which  is  from  about  the  2lft  of  June  till 
adlft  the  2 2d  of  September.  In  the  latter  cafe,  fura- 
mer  contains  the  fix  warmer  months,  while  the  fun  is  on 
one  fide  of  the  equinoflial ;  and  winter  the  other  fix 
months,  when  the  fun  is  on  the  other  fide  of  it.  It  is 
faid  that  a  frofty  winter  produces  a  dry  fummer,  and  a 
mild  winter  a  wet  fummer. 

S UMME R-IJlands.  See  BERMUDAS. 

Summer  Red-Bird*  See  Muscicapa,  Ornitho¬ 
logy  Index . 

SUMMIT,  the  top  or  vertex  of  any  body  or  figure, 
as  of  a  triangle,  cone,  pyramid,  &c. 

SUMMONS,  in  Law,  a  citing  or  calling  a  perfon 
to  any  court,  to  anfwer  a  complaint  or  to  give  his  evi¬ 
dence. 

Summons,  in  War.  To  fummon  a  place,  is  to  lend 
a  drum  or  trumpet  to  command  the  governor  to  furren- 
der,  and  to  declare  that  if  the  place  be  taken  by  ftorm, 
all  mutt  fubmit  to  the  mercy  of  the  conqueror.  See 
Capitulation  and  Chamade. 

SUMMUM  bonum,  in  Ethics ,  the  chief  good.. 

SUMP,  in  Metallurgy,  a  round  pit  of  (tone,  lined 
with  clay  within,  for  receiving  the  metal  on  its  firft 
fufion  from  the  ore. 

Sump,  in  the  Britifh  falt-works,  where  fea- water  is 
boiled  into  fait,  is  the  name  of  a  fort  of  pond,  which  is 
made  at  fome  diftance  from  the  faltern  on  the  fca-ffiore, 
between  full  fea  and  low- water  mark.  From  this  pond 
a  pipe  is  laid,  through  which,  when  it  is  full  fea,  tne 
water  runs  into  a  well  adjoining  to  the  faltern  ;  and 
from  this  well  it  is  pumped  into  troughs,  through  which 
it  is  carried  to  the  citterns,  in  order  to  be  ready  to  fup- 
ply  the  pan?.  See  Salt. 

Sump,  in  Mining ,  denotes  a  pit  funk  down  in  the 
bottom  of  the  mine,  to  cut  or  prove  the  lode  (till  deeper 
than  before  ;  and  in  order  to  Hope  and  dig  it  away  if 
neceffary,  and  alfo  to  drive  on  the  lode  in  depth.  Fhe 
lump  principally  ferves  as  a  bafon  or  refervoir,  to  colled 
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the  water  of  a  mine  together,  that  it  may  be  cleaned 
out  by  an  engine  or' machine. 

SUMPTER-HORSE,  is  a  horfe  that  carries  provifions 
and  neceflaries  for  a  journey. 

SUMPTUARY  laws  ( Leges  Sumptuaria ),  are 
laws  made  to  reftrain  excefs  in  apparel,  coftly  furniture, 
eating,  &c. 

Mott  ages  and  nations  have  had  their  fumptuary 
laws  ;  and  fome  retain  them  ftill,  as  the  Venetians,  &c. 
But  it  is  obferved,  that  no  laws  are  worle  executed  than 
fumptuary  laws.  Political  writers  have  been  much  di¬ 
vided  in  opinion  with  refped  to  the  utility  of  thefe  laws 
to  a  ttate.  Montefquieu  obferves  that  luxury  is  necef- 
fary  in  monarchies,  as  in  France,  but  ruinous  to  demo¬ 
cracies,  as  in  Holland.  With  regard  to  England,  whofe 
government  is  compounded  of  both  fpecies,  it  may  It  ill 
be  a  dubious  queftion,  fays  Judge  Black  it  one,  huW  far 
private  luxury  is  a  public  evil ;  and  as  fuch  cognizable 
by  public  laws. 

The  fumptuary  laws  of  the  ancient  Locrian  legittator 
Zaleucus  are  famous  :  by  thefe  it  was  ordained  that  no 
woman  ttiould  go  attended  with  more  than  one  maid  in 
the  ftreet  except  (he  were  drunk  :  that  (lie  ttiould  not 
go  out  of  the  city  in  the  night,  unlefs  (lie  went  to  com¬ 
mit  fornication  :  that  (he  lhould  not  wear  any  gold  or 
embroidered  apparel,  unlefs  llie  propofed  to  be  a  com¬ 
mon  ftrumpet ;  and  that  men  fhould  not  wear  rings  or 
tiffues  except  when  they  went  a  whoring,  &c. 

Among  the  Romans,  the  fumptuary  laws  were  very 
numerous  :  By  the  Lex  Orchia ,  the  number  of  guetts  at 
feafts  was  limited,  though  without  any  limitation  of  the 
charges:  by  the  Fannian  law,  made  22  years  after¬ 
wards,  it  was  enabled,  that  more  than  10  qffes  ttiould 
not  be  fpent  at  any  ordinary  feaft  :  for  the  folemn  featts, 
as  the  Saturnalia,  &c.  an  hundred  affes  were  allowed  ; 
ten  of  which,  Gellius  informs  us,  was  the  price  of  a 
ftieep,  and  a  hundred  of  an  ox.  By  the  Didian  law, 
which  was  preferred  18  years  after,  it  was  decreed,  that 
the  former  fumptuary  laws  ttiould  be  in  force,  not  only 
in  Rome,  but  throughout  all  Italy  ;  and  that  for  every 
tranfgreftion, ,  not  only  the  matter  of  the  featt,  but  all 
the  guetts  too,  ttiould  be  liable  to  the  penalty. 

The  Englitti  have  had  their  fiiare  of  fumptuary  laws, 
chiefly  made  in  the  reigns  of  Edward  III.  Edward  I\ . 
and  Henry  VIII.  againtt  flioes  with  long  points,  fhort 
doublets,  and  long  coats  ;  though  all  repealed  by  fta- 
tute  i  Jac.  I.  c.  25.  As  to  excefs  in  diet,  there  re¬ 
mains  ftill  one  law  unrepealed.  Under  King  Henry  IV. 
Camden  tells  us,  pride  had  got  fo  much  into  the  foot, 
that  it  was  proclaimed,  that  no  man  ttiould  wear  flioes 
above  fix  inches  broad  at  the  toes.  And  their  outer 
garments  were  fo  ftiort,  that  it  was  enacted,  25  Ed¬ 
ward  IV.  that  no  perfon,  under  the  condition  of  a  lord, 
fhould  from  that  time,  wear  any  mantle  or  gown,  utw 
lefs  of  fuck  length,  that,  ftanding  upright,  it  might  co¬ 
ver  the  lower  part  of  the  trunk  of  his  body. 

SUN,  SOL,  0,  in  JJIronotny ,  the  great  luminary 
which  enlightens  the  world,  and  by  its  prefence  confti- 
tutes  day.  See  Astronomy  Index . 

Mock-SuN.  See  Parhelion. 

Sun-Fifh ,  a  fpecies  of. (hark.  See  Squalus,  Ichthy¬ 
ology  Index . 

SuN-F/owcr.  See  Heliantiius,  7  Botany 

SUN-Dew.  See  DrOSERA,  J 

SUNDA-ISLANDSj  a  general  name  for  a  clutter  of 
3  i  {lands 


Sunda-  Jflands  in  the  Indian  ocean,  between  930  and  i2o°of 
iflands  03p.  longitude,  and  between  8°  north  and  8°  fouth  la ti- 
Superero-  tude.  The  particular  names  of  the  i  (lands  are  Borneo , 
gation.  Sumatra ,  Java ,  Rally,  Banca ,  &c. 

SUNDAY,  or  the  Lord’s-i>aY*,  a  .  fulemn  feftival 
obferved  by  Chriftians  on  the  firit  day  of  every .  week, 
in  memory  of  our  Saviour’s  refurreCtion.  .  See  Sab¬ 
bath. 

In  the  breviary  and  other  offices  we  meet  with.Sun^ 
days  of  the  firit  and  fecond  clafs.  Tliofe  of  the.  firft 
clafs  are,  Palm,  Eafter,  Advent,  and  W.hitfunday,  thofe 
of  ^uafimodo  and  ^uadragejima.  Thofe  of  the  fecond 
clafs  are  the  common  Sundays.  Anciently  each  Sum 
day  in  the  year  had  its  particular. name,  which  was  taken 
from  the  introit  of  the  day  4  which  cuftom  has  only 
been  continued  to  fome  few  in  lent  y  as  Remlnlfceref 
Oculi ,  Lee  tare,  Judica . 

Some  are  of  opinion  that  the  Lord’s  day,  mentioned 
in  the  Apocalypfl,  is  our  Sunday  ;  which  they  believe 
was  fo  early  inftituted  by  the  apoftles.  Be  this  as  it 
will,  it  is  certain  a  regard  was  had  to  this  day  even  in 
the  earlieff  ages  of  the  church  ;  as  appears  from  the 
fir  ft  apology  of  Juftin  Martyr,  where  he  deferibes  the 
exercife  of  the  day  not  much  unlike  to  ours. 

But  it  was  Conffantine  the  Great  who  firJf  made  a 
law  for  the  proper  obfervation  of  Sunday  ;  and  who,  ac¬ 
cording  to  Eufebius,  appointed  it  Ihould  be  regularly 
celebrated  throughout  the  Roman  empire.  Before  him, 
and  even  in  his  time,  they  obferved  the  Jewifli  Sabbath 
as  well  as  Sunday  ;  both  tofatisfythe  law  of  Mofes  and 
to  imitate  the  apoftles,  who  ufed  to  meet  together  on 
the  firfl  day. 

By  Conftantine’s  laws,  made  in  321,  it  was  decreed, 
that  for  the  future  the  Sunday  fhould  be  kept  a  day  of 
reft  in  all  cities  and  towns  ;  but  he  allowed  the  country 
people  to  follow  their  work.  In  538,  the  council  oof 
Orleans  prohibited  country  labour  \  but  becaufe  there 
were  ftill  many  Jews  in  Gaul,  and  the  people  fell  into 
many  fuperftitious  ufes  in  the  celebration  of  the  new 
Sabbath,  like  thofe  of  the  Jews  among  that  of  the.old, 
the  council  declares,  that  to  hold  it  unlawful  to  travel 
with  horfes,  cattle,  and  carriages,  to  prepare  food,  or  to 
do  any  thing  neceflarv  to  the  cleanlinefs  and  decency  of 
houfes  or  per  Tons,  favours  more  of  Judaifm  than  of  Chri- 
ftianUy.  See  SABBATH- Breaking. 

'  S UNDA  T- Schools.  See  Sunday-SCHOOLS, 

SUOVET  A  URI LI  A,  an  ancient  Roman  facrifice, 
fo  called  becaufe  it  confifted  of  a  pig  ( Jus ),  a  fheep  or 
rather  ram  (ovis),  and  a  bull  ( taurus ).  They  were  all 
males,  to  denote  the  mafeuline  courage  of  the  Roman 
people.  It  was  likewife  called  folitaurilia,  becaufe  the 
animals  offered  up  were  always  folida ,  whole  or  uncut. 

SUPERCARGO,  a  perfon  employed  by  merchants 
to  go  a  voyage,  and  overfee  their  cargo  or  lading,  and 
difpoie  of  it  to  the  be  ft  advantage. 

SUPER C ILIUM,  in  Anatomy ,  the  eye-brow.  See 
Anatomy,  N°  142. 

SUPEREROGATION,  in  Theology,  what  a  man 
does  beyond  his  duty,  or  mure  than  he  is  commanded  to 
do.  The  Romanifts  ftand  up  ftrenuouflv  for  works  of 
fupererogation,  and  maintain  that  the  obfervance  of 
evangelical  councils  is  furb.  Bv  means  hereof,  a  ftock 
of  merit  is  laid  up,  which  the  church  has  the  difpofal  of, 
and  which  (he  distributes  in  indulgences  to  fuch  as  need. 
This  abfurd  doCtrine  was  firft  invented  towards  the 
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dole  of  the  1 2th  century,  and  modified  and  embellithed.  Supercrc, 
by  St  Thomas  in  the  13th  :  according  to  which,  it  was  gation 
pretended  that  there  actually  exiiied  an  immenfe  trea-  s  IJ . 
fure  of  merit,  competed  of  the  pious  deeds  and  virtuous  ■  llP<-rir*r^ 
aCtions  which  the  iaints  had  performed  beyond  what  was 
neceftary  for  their  own  telvation*  and  which  were  there¬ 
fore  applicable  to  the  benefit  of  others  ;  that  the  guar¬ 
dian  and  difpenier  of  this  precious  treafure  was  the 
Roman  pontiff  }  and  that  of  contequence  he  w’as  em¬ 
powered  to  aflign  to  fuch  as  he  thought  proper  a  por¬ 
tion  of  this  inexhauftible  fource  of  merit,  fuitable  to  their 
reipeCtive  guilt,  and  fufficient  to  deliver  them  from  the 
punifhment  due  to  their  crimes. 

The  reformed  churches  do  not  allow  of  any  work  of 
fupererogation  ;  but  hold  with  the  apoftles,  that  when 
we  have  done  our  beft,  we  are  but  unprofitable  fervants. 

SUPERFETATION,  in  Phyfiology,  a  fecond  or 
after-conception,  happening  when, the  mother,  already 
pregnant,  conceives  of  a  latter  coition  ;  fo  that  fhe  bears 
at  once  two  feetufes  of  unequal  age  and  bulk,  and  is  de- 
Uvered  of  them  at,  different  times.  We  meet  with  in- 
ftances  of  fuperfetations  in  Hippocrates,  Ariftotle,  Du 
Laurens,  &c. :  but  they  are  faid  to.  be  much  more  fre¬ 
quent  in  hares  and  fwine. 

.  SUPERFICIES,  or  Surface,  in  Geometry,  the  out- 
fide  or  exterior  face  of  any  body.  This  is  confidered  as 
having  the  two  dimeiiftons  of  length  and  breadth  only, 
but  no  thicknefs ;  and  therefore  it  makes  no  part  of  the 
fubftance  or  folid  content  or  matter  ot  the  body. 

The  terms,  qr  bounds,  or  extremities,  of  a  fuperficies,, 
are  lines  y  and  fuperficies  may  be  confidered  as  generat¬ 
ed  by  the  motions  of  lines.  Superficies  are  either  reCti- 
linear,  curvilinear*.  plane,  concave,  or  convex.  A  recti¬ 
linear  fuperficies  is  that  which  is  bounded  by  right  lines. 
Curvilinear  fuperficies  is  bounded  by^curve  lints.  Plane 
fuperficies  is  that  which  has  no  inequality  in  it,  nor  id¬ 
lings,  nor  finkings,  but  lies  evenly  and  ftraight  through¬ 
out,  fo  that  a  right  .line  may  wholly,  coincide  with  it  in 
all  parts  and  directions.  Convex  fuperficies  is  that  which 
is  curved  and  rifes  outwards.  Concave  fuperficies  is 
curved  and  finks  inward.  See  Geometry. 

SUPERFINE,  in  the  manufactories,  a  term  ufed  to 
exprefs  the  fuperlative  finenefs  of  a  fluff;  thus  a  cloth, 

2  camblet,  &c.  are  faid  to  be  fuperfine  when  made  of 
fhe  fineft,  wool,  &c.  or  when  they  are  thejineft  .that  can 
be  made. 

SUPERFLUOUS  interval,  in  Mujic,  is, one  that 
exceeds  a  true  diatonic  interval  by  a-rfemitone  minor. 

See  Interval. 

I  SUPERIN  PENDANT,  denotes  .an  ecclefiaftical 
fuperior  in  feveral  reformed  churches  where  cpifeopacy 
is  not  admitted  5  particularly  among  thq  Lutherans  in 
Germany,  and  the.C^lyinifts  in  fome  other  places. 

„  The  fuperintendant  is  fkqilar  to.  a  bilfiop  •  only  his 
power  is  fome  what  more  retrained  than  that  of  our  dic- 
cefan,  biftiups.  He  is  the  chief  paftor,  and  has  the  di¬ 
rection  of  all  the  inferior  pallors  within  his  diftriCt  or 
diocefe.  In  Germany  they  had  formerly  fuperintend- 
ants  general,  who  were  fuperior  to  the  ordinary  luper- 
intendants.  Thefe,  in  reality,  were  archbilhops  }  but 
the  dignity  is  funk  into  difufe  ;  and  at  pre fer.t  none  but 
the  fuperintendant  of  W  irtemberg  afiumes  the  quality 
of  fuperintendant  general. 

SUPERIOR,  a  perfon  raifed.  above  another  in  rank, 
office,  or  talents* 

Superior, 
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Superior,  in  Scots  Law.  See  Law,  N°  clxiv.  3. 
clxv.  2.  and  clxvi. 

SUPERL  A  r I V'E,  in  Grammar ,  one  of  the  three 
degrees  of  companion,  being  that  inflexion  of  adjective 
nouns  that  ferves  to  augment  and  heighten  their  iigni- 
fication,  and  (hows  the  quality  of  the  thing  denoted  to 
be  in  the  highed  degree.  See  Grammar. 

SUPERNUMERARY,  fomething  over  and  above 
a  fixed  number.  In  feveral  of  the  offices ''are  fupernu- 
merary  clerks,  to  be  ready  on  extraordinary  occafions. 

SUPER?  ARTICUL  \R  proportion,  or  Ratio ,  is 
that  in  which  the  greater  term  exceeds  the  lefs  by 
unit  or  1.  As  the  ratio  of  1  to  2,  or  2  to  3,  or  3  to  4, 
&c. 

SUPERPARTI  ENT  proportion,  or  Ratio,  is  when 
the  greater  term  contains  the  lefs  term  once,  and  leaves 
fome  number  greater  than  1  remaining.  As  the  ratio 

of  3  to  5,  which  is  equal  to  that  of  1  to  1^; 
of  7  to  10,  which  is  equal  to  that  of  1  to  &c. 

SUPERSEDEAS,  in  Law,  a  writ  iffued  in  divers 
cafes,  importing  in  general  a  command  to  flay  or  forbear 
fome  ordinary  proceedings  in  law,  which  in  appearance 
ought  to  be  done  or  purfued,  were  it  not  for  the  caufe 
whereon  this  writ  is  granted. 

Thus  a  man  regularly  is  to  have  a  furety  of  peace 
againll  him  of  whom  he.  will  fwear  he  is -afraid  ;  and 
the  juflice  required  hereunto  cannot  deny  it  him  :  yet, 
if  the  party  be  formerly  bound  to  the  peace,  either  in 
chancerv  or  elfe  where,  this  writ  lies  to  flay  the  juflice* 
from  doing  that  which  otherwife  he  ought  not  to  deny. 

SUPERSTITION,  a  word  that  has  been  ufed-fo  in¬ 
definitely,  that  it  is  difficult  to  determine  its  precife 
meaning.  From  its  refemblance  in  found  to  the  Latin 
word  fupcrjles ,  “  a  furvivor,”  it  is  evidently  derived 
from  it,  and  different  attempts  have  been  made  to  trace 
their  connexion  in  fignification.  Balbus,  in  the  dia¬ 
logue  De  Natura  Deorum  of  Cicero,  fays,  that  they  who 
prayed  and  faerificed  whole  days  that  their  children 
might  furvive  them,  were  called  fuperflitious.  La6lan- 
tius  eenfures  this  etymology,  and  fays  they  were  not 
called  fuperflitious  who  wifhed  that  their  children  might 
furvive  them  (for  this  we  all  wifli),  but  becaufe  they 
who  furvived  their  parents  worfhipped  their  images. 
Others  again  fay,  that  fuperflition  is  derived  from  fu- 
perjles ,  becaufe  it  confided  in  confidering  the  dead  as  if 
they  were  alive.  But  thefe  etymologies  are  folely  con¬ 
jectural ;  and  we  confider  ConjeClures  as  abfurd  in  phi-  • 
lology  as  we  do  in  fcience  ;  they  may  miflead,  but  are  fel- 
dom  of  any  benefit.  The  ufual  meaning  affixed  to  the 
word  fuperflition,  both  in  the  Latin  and  Englifh  lan¬ 
guages,  is  fo  different  from  fuperfles,  that  its  change  of- 
meaning  mud  be  owing  to  fome  accident  which  it  is  in 
vain  to  inquire  after.  If  we  had  not  known  that  the 
word  paganus ,  “  a  pagan,”  was  derived  from  pagus ,  “  a 
village,”  becaufe  the  heathens  in  a  certain  period  of  the 
Chriftian  hiflory  lived  in  villages,  the  whims  and  fancies 
of  ctymologifls  would  not  have  thrown  much  light  on 
the  fubje6L 

Without  labouring,  from  the  aid  of  etymology,  to  de¬ 
fine  fuperflition,  which  is  a  word  of  a  very  extenfive  fig¬ 
nification,  we  will  confider  to  what  objeCls  it  is  applied  5 
and  then,  by  obferving  what  is  common  to  them  all,  we 
fhall  be  enabled  to  fix  with  fome  degree  of  precifion  the 
meaning  of  the  term.  We  apply  it  to  the  idolatry  of  the 


heathens  \  we  apply  it  alfo  to  the  Jews,  who  made  thewill 
of  God  of  no  effedl  by  their  traditions,  and  iuoilituted 
ceremonies  in  place  of  the  religion  of  their  fathers.  We 
fay  alfo  that  Chriflians  are  guilty  of  fuperilition  *,  the 
Roman  Catholics,  who  believe  in  tranfubflantiation  and 
in  the  efficacy  of  prayers  to  faints  *,  and  thofe  Protehants 
who  elleem  baptifm  and  the  Lord’s  fupper,  and  the 
punctual  performance  of  other  ceremonies,  without  re¬ 
gard  to  morality,  as  fufficient  to  eniure  falvation.  i  hofe 
perlons  are  alfo  reckoned  fuperflitious  who  believe,  with¬ 
out  any  evidence,  that  prophecies  are  Rill  uttered  by 
the  divine  infpiiation,  and  that  miracles  are  flilt  per¬ 
formed.  The  word  L  alfo  extended  to  thofe  who  be-* 
lieve  in  witchcraft,  magic,  and  apparitions,  or  that  the 
divine  will  is  declared  by  omens  or  augury  }  that  the 
fortune  of  individuals  can  be  affe6led  by  things  indif¬ 
ferent,  by  things  deemed  lucky  or  unlucky,  or  that  dilh 
eafes  can  be  cured  by  words,  charms,  and  incantations.  * 

Through  all  rbe  particulars  which  we  have  enumera¬ 
ted,  there  runs  one  general  idea,  the  belief  of  u  hat  is 
falfe  and  contrary  to  reafon.  From  this,  however,  we 
mu  ft  not  fuppofe  that  whatever  is  falfe  and  contrary  to 
reafon  may  be  denominated  fuperflition.  Wt  think 
that  it  is  falfe  and  irrational  to  fuppofe  that  there  ever 
lived  on  earth  a  race  of  men  who  walked  on  one  leg, 
and  had  their  eyes  in  their  breafl  \  or  that  thtre  were 
giants  90  feet  high  :  yet  we  do  not  call  the  philofo- 
pher  who  believes  thefe  chimeras  fuperflitious,  but  cre¬ 
dulous.  Superflition  has  always  a  reference  to  God,  to 
religion,  or  to  beings  fuperior  to  man.  We  do  not  how  ¬ 
ever  diilinguiffi  all  falfe  and  irrational  opinions  in  reli¬ 
gion  by  the  name  of  fuperflition.  We  do  not,  for  in- 
(lance,  apply  this  name  to  the  opinions  which  fome  of 
the  ancients  entertained,  that  God  is  the  foul  of  the 
world,  and  that  men  are  only  portions  of  him  feparated 
for  a  time,  or  that  the  foul  after  death  lives  fucceffively 
indifferent  bodies.  If  we  examine  the  fubjedl  with 
more  attention,  we  fhall  difeover  that  the  foundation  of 
fuperflition  is  ignorance  of  the  moral  attributes  of  God  $ 
for  we  never  fay  a  man  is  fuperflitious  for  entertaining 
erroneous  opinions  of  the  natural  attributes  of  God. 
Some  of  the  Sncimans  have  denied  the  prefeience  of 
God  5  and  a  French  pbilofopher  has  not  only  rejedlcd 
the  belief  that  He  is  a  fpirit,  but  has  prefumed  to  fay 
that  he  is  compofed  of  a  fpeeies  of  cryilals.  The  firft 
of  thefe  opinions  difeovers  very  imperfedl  ideas  of  God, 
and  the  fecond  is  the  height  of  impiety  and  abfurdity  $ 
yet  the  Socinians  have  not  been  acculed  of  fuperflition, 
nor  can  this  French  philofopber  be  fufpedled  of  it.  We 
do  not  call  every  falfe  opinion  concerning  the  unity  or 
moral  attributes  of  God  by  the  name  of  fuperflition,  as, 
for  infiance,  the  opinion  which  fome  feeptics  have  fup- 
ported,  that  God  L  not  good  ;  for,  as  was  mentioned 
before,  fuperilition  always  involves  the  idea  of  creduli¬ 
ty.  It  does  not  confiil  in  falfcly  denying  that  God  pof- 
feffes  any  particular  moral  attributes,  but  in  believing 
more  than  what  is  true  concerning  them  ;  in  forming, 
mean,  unworthy  ideas  of  them  ;  in  fuppofing  that  he  is 
guided  by  blind  paffion  like  mankind,  and  enjoins  upon 
his  creatures  commandments  which  are  irrational  and 
abfurd. 

As  fuperflition  arifes  from  ignorance  and  credulity  in 
the  underftanding,  fo  it  has  alfo  a  feat  in  the  paffions. 
Fear  has  been  cdmmonly  confidercd  as  a  paffion  of  the 
human  mind  from  which  it  chiefly  derives  its  origin  ; 
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Superfti-  and  there  is  no  doubt  that  more  fuperftition  has  arifen 
t  t1Qn-  from  fear  united  with  ignorance  and  credulity  than  from 
s-nr--y— ■«/  ai^  ot}ier  pafll  >n.  Yet  it  would  certainly  be  impro¬ 
per  to  exclude  all  other  paffions.  We  cannot  account 
for  the  fuperftition  of  the  Egyptians,  without  fuppofing 
that  much  of  it  arofe  from  gratitude.  They  worihipped 
the  Nile,  becaufe  it  distributed  fertility  and  abundance 
over  the  land  of  Egypt  ;  and  they  worshipped  fome  ani¬ 
mals,  merely  becaufe  they  prevented  the  increafe  of 
other  animals  which  were  noxious.  Thus  they  adored 
the  ibis,  becaufe  it  deitroyed  the  eggs  of  the  crocodile. 

Having  thus  endeavoured  to  analyze  the  ideas  com¬ 
prehended  under  the  word  fuperftition,  we  may  fum 
them  up  in  a  few  words.  It  refpe£ls  God  and  beings 
fuperior  to  man,  and  extends  to  our  religious  opinions, 
worftiip,  and  pra61ices  ;  and  may  be  defined  abfurd  opi¬ 
nions  and  a ions  arifing  from  niean  and  defective  ideas 
of  the  moral  attributes  of  God,  Let  us  apply  this  defi¬ 
nition  to  the  different  fpecies  of  fuperftition  already  men¬ 
tioned. 

But  before  entering  upon  this  application,  it  may  be 
proper  to  obferve,  that  fuperflition  involves  the  idea  of 
a  blaraeable  inattention  to  reafon,  or  a  credulity  arifing 
from  an  indolence  of  underftanding.  We  generally 
make  a  diftinflioh  between  the  imperfect  opinions  which 
a  favage,  from  the  neceffary  effe&s  of  his  fituation,  forms 
of  the  attributes  of  God,  and  thofe  which  civilized  na¬ 
tions  entertain.  We  fay  the  favage  is  ignorant,  and  we 
aferibe  his  ignorance  to  his  fituation  *,  but  we  call  the 
Roman  Catholic  fuperflitious,  and  we  blame  him  for  not 
having  thofe  juft  ideas  of  God  which  he  might  have  ob¬ 
tained  by  opening  his  Bible,  or  by  the  exercife  of  his 
underftanding  in  the  favourable  fituation  in  which  he  is 
placed.  Superftition  then  does  not  originate  fo  much 
from  the  natural  weaknefs  of  the  human  underftanding, 
as  from  a  mifapplication  or  a  negledl  of  it  (a). 

We  cannot  therefore  with  any  propriety  apply  the 
name  fuperjlition  to  polytheifm  in  general  ;  for  what  all 
the  ancient  philofophers,  after  much  ftudy  and  reflec¬ 
tion,  concluded  to  be  true,  could  never  proceed  from 
credulity  and  inattention,  but  from  their  fituation.  We 
fpeak  very  properly,  however,  when  we  call  idolatry  by 
the  name  of  fuperftition  ;  becaufe  there  is  no  man  fo  de¬ 
void  of  underftanding  as  not  to  be  capable  of  difeover- 
ing,  that  a  piece  of  metal,  or  wood,  or  ftone,  can  nei¬ 
ther  hear  nor  anfwer  petitions.  Superfition  was  a  name 
which  the  ancient  philofophers  gave  to  thofe  who  en¬ 
tertained  mean  opinions  of  the  gods,  or  did  foolifh  things 
Theopbraf-  to  obtain  their  favour.  According  to  Theophraftus, 
tus's  Cha -  the  fuperflitious  man  is  one  who,  having  wafhed  his 
ratters ,  hands,  and  fprinkled  bimfelf  all  round,  leaves  the  temple 

with  a  laurel  leaf  in  his  mouth,  with  which  he  walks 
about  the  whole  day.  Or,  if  a  weafel  fhould  crofs  the 
road,  he  will  not  advance  a  ftep  till  he  has  thrown  three 
ftones  over  the  road.  If  he  find  a  ferpent  in  his  houfe, 
he  rears  a  place  of  devotion  on  the  fpot.  He  purifies 
his  houfe  often,  will  not  fit  upon  a  grave,  or  touch  a 
dead  perfon.  He  is  anxious  about  the  interpretation  of 
his  dreams,  will  not  offer  a  facrifice  unlefs  his  wife  go 
along  with  him,  or,  if  (he  is  engaged,  he  takes  the  nurfe 
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and  the  little  children.  He  purifies  himftlf  with  onions;  Superfti- 
and  when  he  fees  a  mad  or  an  epileptic  perfon,  he  fpits  b°n. 
in  their  bofom.  Such  was  the  character  of  fuperftition  ~ 

in  the  days  of  Theophraftus.  All  thefe  whimfical  ce¬ 
remonies  were  done  to  prevent  mifehief,  and  to  avert  the 
wrath  of  the  gods  ;  and  therefore  perfedlly  correfpond 
with  the  definition  given  above. 

It  is  only  neceffary  to  confider  a  little  the  fuperflitious 
opinions  and  practices  among  Jews  and  Chriftians,  to  be 
fenfible  that  they  have  all  arifen  from  mean  and  abfurd 
ideas  oi  the  moral  attributes  of  God  ;  for  they  have  ge¬ 
nerally  entertained  noble  opinions  of  his  natural  attri¬ 
butes.  The  Jews  confidered  God  as  a  partial  Beings 
who  had  a  predilection  for  their  nation  in  preference  to 
all  others,  and  preferred  external  homage  and  ceremony 
to  moral  purity.  If  the  Roman  Catholics  think  con¬ 
fidently,  they  rnuft  efteem  God  as  a  Being  who  can  be 
prevailed  upon  by  the  importunity  of  one  dead  man  to 
aftift  another,  or  as  a  Being  whofe  patience  would  be 
fatigued  with  hearing  prayers  conftantly.  Hence  their 
practice  of  praying  to  faints.  They  in  e fie 61  believe, 
however  they  may  deceive  themfelves,  that  God  is  un¬ 
juft,  or  they  could  not  believe  tranfubftantiation ;  for  it 
fuppofes  that  God  can  give  commands  dire&ly  contrary 
to  thofe.  principles  of  belief  with  which  he  has  endued 
the  human  mind.  They  confider  a  flridl  adherence  to 
a  variety  of  ceremonies,  to  forms,  to  pomp,  and  fhow, 
as  effential  to  the  worfhip  of  God  :  this  is  treating  God 
as  a  vainglorious  Being.  They  thought  it  their  duty 
to  extirpate  heretics  :  this  was  fuppofing  God  a  cruel 
and  revengeful  Being.  Even  among  Proteftants,  we 
are  forry  to  fay,  a  great  deal  of  fuperftition  remains  : 
we  have  not  yet  learned  to  confider  God  as  a  fpirit,  who 
is  to  be  worfhipped  in  fpirit  and  in  truth,  as  a  pure  moral 
benevolent  Being  ;  and  hence  arife  all  the  fuperflitious 
pra61ices  which  prevail  among  us. 

Befides  thofe  fuperflitious  opinions  and  pra£liccs  which 
entirely  refpe£l  our  duty  to  God,  there  are  other^which 
may  be  termed  vulgar  fuperflitiojis .  Thefe  alfo  arife 
from  imperfeft  and  mean  ideas  of  the  moral  attributes 
of  God.  To  believe  vulgar  prophecies,  which  are  al¬ 
ways  the  effufions  of  madnefs  or  knavery,  is  to  fuppofe 
that  God,  who  has  drawn  a  veil  over  futurity,  and  only 
delivers  prophecies  to  acconiplifli  fome  great  moral  pur- 
pofe,  fometimes  gives  them  for  no  purpofe  at  all,  or  to 
gratify  idle  curiofity,  or  to  difclofe  fuch  a  knowledge  of 
what  is  to  happen  as  is  inconfiftent  with  the  free  agency 
of  man  and  the  moral  adminiftration  of  the  world.  Nor 
is  it  lefs  fuperftitious  to  believe  in  vulgar  miracles.  To 
believe  in  them,  is  to  believe  that  God  fufpends  the  laws 
of  nature  for  the  rnoft  trivial  purpofes,  or  to  countenance 
fraud  and  worldly  ambition  :  it  is  to  receive  the  moft 
extraordinary  fa61s  upon  the  moft  unfatisfa61ory  evi¬ 
dence.  The  belief  of  witchcraft,  of  apparitions,  a  rid  the 
fecond  fight,  may  be  refolved  into  the  fame  principle. 

To  fuppofe  that  God  would  communicate  the  power  of 
doing  mifehief,  and  of  controuling  his  laws,  to  any  be¬ 
ing  merely  for  gratifying  their  own  paflions,  is  unworthy 
of  God.  The  belief  of  apparitions  is  equally  inconfift¬ 
ent  with  the  goodnefs  of  God  (fee  Spectre).  The 

fame 


(a)  We  do  not  pretend  to  fay  that  this  is  the  fenfe  in  which  fuperftition  is  always  uled,  becaufe  it  is  often  ufed 
improperly. 


tions, 
vol.  iii. 
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Supcrfti-  fameobjeaion  rifes  again*  the  fecond-iight  as  againfl 
non.  the  belief  of  vulgar  prophecies,  and  may  a.fo  be  extend¬ 
ed  to  omens,  to  aftrology,  to  things  lucky  and  unlucky, 
to  fortune-telling,  &c.  As  to  the  different  dev  ces  and 
charms  for  preventing  and  curing  dilorders,  they  re- 
femble  in  every  refpeci  talfe  mirac  c-s. 

A  judicious  hiftory  of  fupcrilition  would  be  a  curious 
and  entertaining  work,  and  would  exhibit  the  human 
charafter  in  a  remarkable  point  ot  view.  Superlhtion 
is  mod  prevalent  among  men  ot  weak  and  uncultivated 
minds  ;  'it  is  more  frequent  in  the  female  fex  than  among 
men;  and  abounds  more  in  the  rude  than  in  the  leaned 
ftages  of  fociety.  The  general  features  of  it  have  been 
the  fame  in  all  ages  ;  but  it  affumes  certain  peculiarities 
according  to  the  diverlity  of  charaSer  of  different  na¬ 
tions.  It  gained  admiflion  into  the  fcience  of  medicine 
at  an  early  period.  He  who  was  endowed  with  fupc 
rior  genius  and  knowledge  was  reckoned  a  magician. 

Dr  Bartolo  was  feized  by  the  inquifition  at  Rome  in  the 
laft  century,  becaufc  be  unexpectedly  cured  a  noble- 
Manch'Jler  man  of  the  gout.  Difeafes  were  imputed  to  mfcination, 
Tranfac.  and  hundreds  of  poor  wretches  were  dragged  to  the 

flake  for  being  acceffary  to  them.  Mercatus,  pliylic.an 

to  Philip  II.  of  Spain,  a  writer  of  uncommon  accuracy 
and  information,  appears  ftrongly  inclined  to  deny  the 
exiftenee  of  fafeinatory  difeafes  :  but  he.  is  conftra.ned 
to  acknowledge  them  for  two  reafons  ;  ift,  Becaufe  the 
inquifition  had  decided  in  favour  of  their  reality  ;  2dly, 
Becaufe  he  had  feen  a  very  beautiful  woman  break  a 
fteel-mirror  to  pieces,  and  blaft  fome  trees  by  a  ling  e 

glance  of  her  eyes.  . 

As  the  opinions  concerning  the  caufe  of  difeafes  were 
fuperflitious,  thofe  concerning  the  method  of  curing 
them  were  not  lefs  To.  In  the  Odyffey  we  read  of  a 
cure  performed  by  a  fong.  Jofephus  relates,  that  he 
faw  a  certain  Jew,  named  F.lea’z.ar,  draw  the  devil  out 
of  an  old  woman’s  noflrils  by  the  application  of  Solo¬ 
mon’s  feal  to  her  nofe  in  prefence  of  the  emperor  \ef- 
pafian.  Many  different  kinds  of  applications  were  uled 
for  expelling  the  devil.  Flagellation  fometimes  fuc- 
ceeded  admirably  ;  purgatives  and  antifpafmodics  were 
other  modes  of  difeharging  him.  Dr  Mynfight  cured 
fevcral  bewitched  perfons  with  a  plafter  of  affatotida. 

How  the  affafoetida  was  fo  efficacious,  was  much  dis¬ 
puted.  Some  thought  the  devil  might  confider  fo  vile 
an  application  as  an  infult,  and  run  off  in  a  paffion  ;  but 
others  very  fagely  obferved,  that  as  devils  are  fuppofed 
to  have  eyes  and  ears,  it  is  probable  they  may  have  noles 

t0  Nor  was  it  only  in  medicine  thefe  fuperftUious  opi¬ 
nions  were  entertained  }  they  prevailed  alfo  in  .natural 
philofophy.  The  pernicious  effe<5ls  in  mines,  which  we 
now  know  are  occafioned  by  noxious  air,  were  confi¬ 
dently  imputed  to  the  demons  of  the  mine.  Even  Van 
Helmont,  Bodiaus,  Strozza,  and  Luther,  attributed 
thunder  and  meteors  to  the  devil.  Chemifts  were  em¬ 
ployed  for  centuries  in  fearch  of  the  philofopher’s  ftone, 
with  which  they  were  to  do  miracles.  It  was  a  com¬ 
mon  queftion  among  philofophers  in  the  17th  century, 
whether  the  imagination  could  move  external  objects  ? 

A  queflion  generally  decided  in  the  affirmative. 

Though  fu perdition  be  generally  the  mark  of  a  weak 
mind,  fuch  is  the  infirmity  of  human  nature,  that.we 
find  many  inftances  of  it  among  men  of  the  moil  fublime 
genius- and  molt  enlightened  minds.  Socrates  believed 
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that  lie  was  guided  by  a  demon.  Lord  Bacon  believed  Superiti- 
in  witchcraft  ;  and  relates  that  he  was  cured  of  warts  by  «on 
rubbing  them  with  a  piece  of  lard  with  the  ikin  on,  and  supine. 

then  nailing  it  with  the  fat  towards  the  fun  on  the  poll - J 

of  a  chamber  window  facing  the  fun.  Henry  IV.  one 
of  the  rooft  illuftrious  of  monarchs,  was  very  uncafy  be-  ^ 
fore  his  affaffination  on  account  of  feme  prophecies  . 

Sully  declares,  that  one  of  the  confiderations  that  kept  J 
him  faithful  to  his  mailer  in  the  moll  unpromifing  ftate 
of  his  affairs,  was  a  prediftion  of  La  Brofle,  that  Henry 
would  make  his  fortune  f.  The  allrologer  Morin  di-  f  Ibid. 
rented  Cardinal  Richelieu’s  motions  in  fome  of  his  jour¬ 
ney  st.  The  enlightened  Cud  worth  defended  prophe-  j  Baylr, 
cies  in  general,  and  called  thofe  who  oppofod  the  belief  art.  Morin. 
of  witchcraft  by  the  name  of  atheifs  j  and  the  piedic- 
tions  of  Rice  Evans  have  been  fupported  in  the  prefent 
century  by  the  celebrated  names  of  Warburton  and  Jor- 
tin.  Dr  Hoffman,  the  father  of  the  Modern  Theory 
and  Praaice  of  Medicine,  in  a  differtation  pubhffied  m 
the  large  edition  of  his  works  jn  1747,  fays,  that  the 
devil  can  raife  llorms,  produce  infeCts,  and  aft  upon  the 
animal  fpirits  and  imagination  ;  and,  in  fine,  that  he  is 
an  excellent  optician  and  natural  philofopher  on  account 
of  his  long  experience.  Dr  Johnfon,  the  leviathan  of 
literature,  is  fuppofed  to  have  believed  the  fecond  fight. 

With  refpea  to  the  effeCts  of  fuperftition  on  the  hu¬ 
man  mind,  they  are  indeed  deplorable.  It  chains  down 
the  undemanding,  and  finks  it  into  the  moll  abjeft  and 
fordid  ftate,  and  keeps  it  under  the  dominion  of  fear, 
and  fometimes  of  cruelty.  Where  once  it  takes  poffef- 
fion,  it  has  a  tendency  to  become  extreme,  and  gener¬ 
ally  becomes  fo  intolerable,  that  men  of  refleClion  and 
learning  confpire  its  deftruCtion.  I  he  Chrillian  reli¬ 
gion  gave  a  violent  (hock  to  the  heathen  fuperftition  •, 
the  reformation  in  a  great  meafure  demolilhed  the  fu- 
perflition  of  the  church  of  Rome  and  the  fuperftition 
which  remained  among  Proteftants  after  their  feparation 
from  that  church  has  been  gradually  yielding  to  the  in¬ 
fluence  of  enlightened  reafon,  or  to  the  bold  and  daring 
attacks  of  infidelity  and  deifm.  We  behold  the  prol- 
peft  of  its  ruins  with  pleafure,  and  thank  the  deifts  for 
their  zeal  ;  but  it  is  from  the  firm  hope  that  the  religion 
of  Jefus  will  arife  in  all  its  beauty  and  Ample  majtfty, 
and  be  admired  and  refpefted  as  it  deferves  :  for  mean 
and  contemptible  as  fuperftition  certainly  is,  we  would 
rather  fee  men  do  what  they  reckon  their  duty  from  fu- 
perftitious  principles,  than  fee  anarchy  and  vice  prevail, 
even  though  attended  with  all  the  knowledge  and  li¬ 
berality  of  fentimenfe  which  deifm  and  infidelity  can  ln- 

fpire.  -  r 

SUPERVISOR,  a  furveyor  or  overleer. 

SUPINATION,  in  Anatomy,  the  adion  of  a  fupina- 
tor  mufcle,  or  the  motion  whereby  it  turns  the  hand  fo- 
as  that  the  palm  is  lifted  up  towards  heaven. 

SUPINE,  in  Latin  grammar,  part  of  the  conjugation 
of  a  verb,  being  a  verbal  fubftantive  of  the  Angular  num¬ 
ber  and  the  fourth  deelenfion. 

There  are  two  kinds  of  fupines  :  one,  called  th efirjl 
fupine,  ending  in  um  of  the  accufative  cafe,  which  is  al¬ 
ways  of  an  aftivc  fignification,  and  follows  a  verb  of 
motion  ;  as  abiit  deambulatum.  The  other  called  the 
lajifupine,  and  ending  in  u  of  the  ablative  cafe,  is  of  a 
paffive  fignification,  and  is  governed  by  fubftantives  or 
adjectives  ;  as ,  facile  diSlu,  & c. 

They  have  their  name,  fays  Probus,  and  after  him 
1  '  Voffius. 


Supine, 

Supper. 
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Voffius,  quod  ad  injlar  fupinorum  et  Ohofonwi  hominum 


Definition. 


Controver¬ 
ts  about 
the  out¬ 
ward  and 
vifible  fign. 


,  omnia  habent  confufa  :  or,  according  to  Prifcian,  quod 
nafcantur  a  participiis  pajjivis ,  quce  fupina  appellant  font, 
quia  in  mfono  loco  Jita ,  totam  conjugations  mo  lent  fofoi- 
foant. 

SUPPER,  the  evening rcpaft, — Suppers  that  are  hea¬ 
vy  fhould  be  avoided,  becaufe  the  ftomach  is  more  op- 
preiTed  with  the  lame  quantity  of  food  in  a  horizontal 
poll  uni  than  in  an  ere<ft  one,  and  becaufe  digeftion  goes 
on  more  flowly  when  we  fleep  than  when  we  are  awake. 
They  fhould  be  eaten  long  enough  before  bed-time,  that 
they  may  be  nearly  digefted  before  going  to  fleep}  and 
then  a  draught  of  pure  water  will  dilute  that  which  re- 
mains  in  the  ftomach. 

SUPPER  of  the  Lord ,  other  wife  called  the  Eucharifl , 
is  a  facrament  ordained  by  Chrifl  in  his  church,  of  which 
the  outward  part  is  bread  and  wine,  and  the  inward  part 
or  thing  fignified  the  body  and  blood  of  Chrifl,  which 
the  majority  of  Chriftians  believe  to  be  in  fome  fenfe  or 
other  taken  and  received  by  the  faithful  communicants. 
See  Sacrament. 

Lhere  h  no  ordinance  of  the  gofpel  which  has  been 
the  fubjeft  of  more  violent  controverfles  between  dif¬ 
ferent  churches,  and  even  between  different  divines  of 
the  fame  church,  than  this  facrament  :  and 


though 


all 


*  Exod. 
xii.  15,  ip. 


f  In  Mi/Jj- 
11am . 


i  Horn .  12, 
in  Hiere - 
miarn. 


confefs  that  one  purpofe  of  its  inftitution  was  to  be  a 
bond  of  love  and  union  among . Chriftians,  it  has,  by  the 
perverfenefs  of  mankind,  been  too  often  converted  into 
an  occaiion  of  hatred.  The  outward  and  vifible  fign, 
and  the  inward  and  fpiritual  grace,  have  equally  afford¬ 
ed  matter  of  deputation  to  angry  controvertifts.  Many 
members  of  the  church  of  Rome  condemn  the  Greek 
church  and  the  Proteftants  lor  ufing  leavened  bread  in 
the  Lord’s  Supper,  contrary  to  the  example  fet  them  by 
cur  Saviour  }  whilft  the  Greek  church  in  general,  and 
fome  Proteftant  focieties  in  particular,  unite  with  the 
church  of  Rome  in  cenfuring  all  churches  which  mix 
not  the  wine  with  water,  as  deviating  improperly  from 
primitive  pra&ice.  See  Eucharist. 

That  it  was  unleavened  bread  which  our  Lord  blef- 
fed  and  brake  and  gave  to  his  difciples  as  his  body,  can¬ 
not  be  queftioned ;  for  at  the  time  of  the  paffover,  when 
f this  ordinance  was  inftituted,  there  was  no  leavened 
bread  to  be  found  in  Jerusalem  *.  For  the  mixed  cup, 
the  evidence  is  not  fo  dccifive.  It  is  indeed  true,  as  we 
have  obferved  under  the  article  Eucharist,  that  the 
primitive  Chriftians  ufed  wine  diluted  with  water }  and 
if  we  may  believe  Maimonidesf,  it  was  the  general 
cuftom  of  the. Jews,  as  well  at  the  paffover  as  at  their 
ordinary  meals,  to  add  a  little  water  to  their  wine  on 
account  of  its  great  ft rength  }  but  that  this  was  always 
done,  or  that  it  was  done  by  our  Saviour  in  particular , 
there  is  no  clear  evidence.  Origen  indeed  affirms  J, 
that  our  Lord  adminiflered  in  wine  unmixed  }  and  he’ 
was  not  a  man  to  hazard  fuch  an  affirmation,  had  there 
been  in  his  days  any  certain  tradition,  or  fo  much  as  a 
general  opinion,  to  the  contrary.  ‘On  this  account  we 
have  often  heard  with  wonder  the  neceffity  of  the  mix¬ 
ed  cup  inflfted  on  by  thofe  who  without  hefitation  make 
ufe  of  leavened  bread  ;  for  if  it  be  effential  to  the  fa¬ 
crament  that  the  very  fame  elements  be  employed  by 
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us  that  were  employed  by  our  Saviour,  the'  UeCeffity  of  Supper, 
unleavened  bread  is  certainly  equal  to  that  of  wine  di-  v‘— ""V*" — 
luted  by  water. 

But  the  mixed  cup  is  faid  to  be  emblematical  of  the 
blood  and  water  which  flowed  from  the  fide  of  our  Lord 
when  pierced  by  the  fpear  of  the  Roman  foldier,  while 
the  abfence  of  leaven  is  emblematical  of  no  particular 
circumftanee  in  His  paflion.  This  argument  for  the 
mixture  is  as  old  as  the  era  of  St  Cyprian,  and  has  fince 
been  frequently  urged  with  triumph  by  thofe  who  furely 
perceived  not  its  weaknefs.  The  flowing  of  the  blood 
and  water  from  our  Saviour’s  fide  was  the  confequence 
either  of  the  fpear’s  having  pierced  th e  pericardium,  or 
more  probably  of  an  afeites  or  hydroihorar ,  oceafioned 
by  his  cruel  and  lingering  death  (fee  Medicine,  N° 

342,  34.0*  But  whatever  was  the  caufe  of  it,  how  can 
the  mixing  of  wine  with  water  in  the  facrament  be  em¬ 
blematical  of  the  flowing  of  blood  and  water  feparately  ? 

Such  a  mixture  furely  bears  a  more  ftriking  refemblance 
to  the  reun  ion  of  the  forum  and  crajf amentum,  after  they 
had  been  feparated  by  whatever  caufe.  See  Blood. 

We  urge  not  thefe  obje&ions  to  the  mixed  cup  from 
any  diflike  that  we  have  to  the  practice.  It  is  unquef- 
tionably  harmlefs  and  primitive  }  and  we  wifh  that 
greater  regard  were  paid  to  primitive  pra£Hces  than  the 
generality  of  Chriftians  feem  to  think  they  can  claim  :  F  .  A 
but  let  the  advocates  for  antiquity  be  confident;  let  m°i<TlS59 
them  either  reft  ore,  together  with  the  mixed  cup,  the 
ufe  of  unleavened  bread,  or  acknowledge  that  neither 
the  one  nor  the  other  is  effential  to  the  facrament.  This 
laft  acknowledgement  mull  indeed  be  made,  if  they 
would  not  involve  themfdves  in  difficulties  from  which 
they  cannot  be  extricated.  If  either  the  mixed  cup  or 
unleavened  bread  be  abfolutely  neceflary  to  the  validity 
of  the  facrament,  why  not  wine  made  from  the  grapes 
of  Judcea  >  why  not  that  particular  kind  of  wine  which 
was  ufed  by  our  Saviour  ?  and  where  is  that  wine  to  be 
found  ? 

But  the  controverfles  relpe&ing  the  outward  part  or  About  the 
fign  of  the  Lord’s  Supper  are  of  little  importance  when  thing  fig- 
compared  with  thofe  which  have  been  agitated  refpea-nified’ 
ing  the  inward  part  or  thing  fignified  }  and  of  thefe  we 
liaften  to  give  as  comprthenfive  a  view  as  the  limits  pre¬ 
ferred  to  fuch  articles  will  admit. 

Our  Blefled  Lord,  in  the  fame  night  that  he  was  be¬ 
trayed,  <4  took  bread,  and  blefled  it,  and  brake  it,  and 
gave  it  to  the  difciples,  and  faid,  Take,  eat }  this  is  my 
body.  And  he  took  the  cup,  and  gave  thanks,  and  gave 
it  to  them,  faying,  Drink  ye  all  of  it  }  for  this  is  my 
blood  of  the  new  teftament,  which  is  ihed  for  many  for 
the  remiffion  of  fins.”  Such  was  the  inftitution  of  the 
Lord’s  Supper  as  it  is  recorded  in  the  gofpel  by  St  Mat¬ 
thew'}  and  we  have  the  fame  account  of  it,  in  almoft 
the  very  fame  words,  by  three  other  infpired  Writers,  St 
Paul,  St  Mark,  and  St  Luke.  *1  hat  it  was  the  bread 
which  Chrifl  blefled  and  brake  that  is  here  called  his 
body,  and  the  wine  over  which  he  gave  thanks  that  Ire 
ftyles  his  blood  of  the  new  teftament,  will  admit  of  no 
reasonable  doubt  (a)  }  but  in  what  fenfe  they  became 
fo,^  has  been  the  fubje<R  of  many  controverfles. 

The  church  of  Rome,  which  holds,  that  after  confe-Doa^ine  of 

cration,  the  church 
of  Rome. 


{a)  Some  over-zealous  Proteftants  have  indeed  affirmed,  that  it  was  not  the  confecrated  bread  and  wine,  but 

thofe 
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Supper,  oration,  Jefus  Chrift,  God  and  man,  is  really,  truly, 

— v - '  and  fubftantially,  contained  under  the  outward  appear- 

anees  of  the  bread  and  wine,  informs  us,  that  about  the 
middle  of  the  mafs,  when  the  pried,  taking  into  his 
hand,  firft  the  bread  and  then  the  wine,  pronounces  over 
each  feparately  the  faered  words  of  confecration,  the 
fubftance  of  thefe  elements  is  immediately  changed  by 
the  almighty  power  of  God  into  the  body  and  blood  of 
Chrift  ;  but  that  all  the  outward  appearances  of  the 
bread  and  wine,  and  all  their  fenfible  qualities  remain. 
This  more  than  miraculous  change  is  called  transub- 
ST  ANT  I  at  ION  j  and  is  founded  on  the  phiiofophy  of 
Ariftotle,  which  refolves  all  bodies  into  matter  and  form 
(fee  Metaphysics,  N°  142—150.)  ;  for  it  is  only  the 
matter  or  imperceptible  fubftance  which  lupports  the 
forms  or  fenfible  qualities  of  bread  and  wine,  that  is 
changed  into  the  fubjlance  or  matter  of  the  body  and 
blood  of  Chrift,  fo  that  this  divine  matter,  coming  into 
the  place  of  the  former  earthly  matter,  fupports  the  fame 
identical  forms  which  it  fupported.  Hence  we  are  told, 
“  that  Jefus  Chrift,  now  prefent  inftcad  of  the  bread 
and  wine,  exhibits  himfelf  to  us  under  thofe  very  fame 
outward  forms  or  appearances  which  the  bread  and  wine 
had  before  the  change.” 

Could  this  do&rine  be  true,  it  would  be  abundantly 
myftepious.;  but  to  add  to  the.  myftcry,  we  are  farther 
informed,  that  under  each  kind  is  contained  Jefus  Chrift: 
whole  and  entire,  his  body  and  blood,  his  foul  and  di¬ 
vinity  \  fo  that  when  a  man  cats  what  has  the  appearance 
of  a  wafer,  he  really  and  truly  eats  the  body  and  blood, 
the  foul  and  divinity,  of  Jefus  Chrift  j  and  when  he  af¬ 
terwards  drinks  what  has  the  appearance  of  wine,  he 
drinks jthe.  very, fame  body  and  blood,  foul  anddivinily, 
which  not  a  minute  perhaps  before  he  had  wholly  and 
entirely  eaten  !  The  ingenious  author  from  whofe  work 
we  have  taken  this  account  of  the  Romifh  doctrine  con¬ 
cerning^  the  real  prefence,  may  perhaps  rejeft  our  infe¬ 
rence  that  the  orthodox  members  of  his  church  muft 
believe  the  foul  and  divinity  of  Chrift  to  be  eaten  and 
drunk  in  the  J^ord’s  fupper ;  but  he  cannot  deny  that, 
according  to.  his  ftatement  of  the  Catholic  faith,  the  foul 
and  divinity  are  both  received  whole  and  entire  into  the 
ftomach  of  each  communicant.  He  fays  indeed,  that 
“  communion  confifts  in  receiving  Jefus  Chrift  whole  and 
entire,  hisTacred  body,  his  precious  blood,  his  blefled 
foul,  and  his  adorable  divinity,  into  our  fouls  but  that 
which  was  formerly  bread  and  wine^unqueftionably  goes 
into  the  jiomaclis  of  the  communicants  •,  and  fmee,  ac¬ 
cording  to  him,  it  is  now  the  body  and  blood  of  Chrift, 
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the  foul  and  divinity  muft:  go  thither  with  it,  for  thefe 
four  cannot  be  feparated.  This  our  author  hhrfelf 
grants.  “  The  Scripture  (fays  he)  politivcly  declares, 
that  Chrift  rijing  again  from  the  dead ,  diet  A  no  more; 
death  Jhall  no  move  have  dominion  over  him  (Horn.  vi. 
9.).  Confequentiy  his  body,  his  blood,  and  his  foul, 
fhall  never  more  be  feparated  from  one  another  j  and 
as  the  union  of  his  divine  and  human  natures  can  never 
more  be  broken,  fo  neither  can  thefe,  his  two  natures, 
united  in  his  divine  perfon,  be  ever  feparated.  From 
this  it  neceflarily  follows,  that  wherever  the  body  of 
Chrift  is,  there  alfo  his  blood,  his  foul,  and  his  divinity, 
muft  of  neceffity  be  in  like  manner.” 

Now,  whether  wc  fuppofe,  with  our  author,  that  the 
foul  and  divinity  of  Chrift  diredtly  carry  his  body  and 
blood  with  them  into  the  human  foul,  or,  trufting,  in 
fome  degree  to  the  evidence  of  lenfe,  believe  that  the 
body  and  blood  carry  the  foul  and  divinity  with  them 
directly  into  the  itomach  of  each  communicant — is  it 
credible,  is  it  poflible,  that  the  high  and  lofty  0;  %*,  who 
inhabiteth  eternity,  and  whom  the  oracles  of  truth  af- 
fure  us  that  even  the  heaven  of  heavens  cannot  contain, 
fhould  be  fubftantially  received  whole  and  entire  into  a 
fi-nite  fpirit  like  the  human  foul,  or  into  a  body  fo  limi¬ 
ted  as  the  human  ftomach  ?  Our  author  fays  it  is  ;  de¬ 
claring  that,  “  by  the  blefled  prefenceoi  Jefus  Chrift, 
whole  and  entire  within  us ,  are  communicated  to  our 
fouls  all  the  heavenly  graces  which  are  the  effects  of  the 
holy  communion  :  fueh  as  the  fandfification  of  the  foul 
by  an  increafe  of  juftifying.  grace  5  the  rendering  of  it 
more  pure,  more  holy,  more  beautiful,  more  agreeable, 
in  the  eyes  of  God  •,  the  cleanfing  of  the  foul  from  all 
thofe  venial  fins  and  imperfections  of  which  we  repent, 
and  preferving  us  from  falling  into  mortal  fins  ;  the 
uniting  of  us  in  a  moft  intimate  manner  with  Jefus 
Chrift,  who  comes  to  us  in  this  holy  faerament  on  pur- 
pofe  to  dwell  in  our  fouls  and  abide  with  us  ;  and  the 
giving  us  a  pledge  and  earneft  of  a  glorious  immortality^, 
to  the  enjoyment  uf  which  it  brings  us  at  laft,  if  wc*  perr 
fevere  to  the  end  in  the  grace  of  Gcd.” 

The  confequence  of  the  dodtrme  of  .tranfubftantiation 
is  th e  facriftce  of  the  mafs,  by  which,  it  is  laid,  God’s 
acceptance  of  Chrift's  facrifice  on  the  crofs  is  obtained 
for  the  adfual  benefit  of  thofe  per  funs  in  particular  for 
whom  the  mafs  is  offered.  In  the  work  Jo  often  quoted, 
we  are  told,  that  “  Jefus  Chrift  our  redeemer,  who  is 
both  our  high-prieft  and  our  victim,  w  ho,  in  order  to 
perfect  the  work  of  our  redemption,  and  reconcile  man 
with  his  offended  Creator,  offered  himfelf  once  in  a 

bloody 
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thofe  elements,  together  with  the  whole  aBwn  of  taking  them  into  his  hands,  blefting  them,  breaking  the  bread, 
and  ttiftributing  the  bread  and  wine  to  the  difciples,  that  Chrift  calls  his  body  and  blood.  This  novel  and  lingu¬ 
lar  opinion  refts  upon  no  better  foundation  than  a  very  ehildifh  eriticifm.  Our  Saviour,  after  bk  fling  and  breaking 
the  bread,  gave  it  to  the  difciples,  faying,  in  the  original,  Accede  (pccytli  TOYTO  edit  to  rupee  juov.  Now,  fay  our 
critics,  rovjo ,  in  the  neuter  gender,  can  never  agree  with  the  antecedent  u^rog  in  the  maicullne,  but  muft  refer  to 
all  the  circumftances  of  the  action  taken  together,  and  confidered  as  one  complex  neuter  noun.  But  this  noun, 
whether  complex  or  Ample,  certainly  denotes  what  could  be  eaten  ;  and  to  fuppofe  that  our  blefled  Lord  defired 
his  apoflles  to  eat  aBions ,  is  as  repugnant  to  human  reafbn  as  any  dodtrine  of  the  chnreh  of  Rome.  The  truth  is, 
that  the  word  roulo,  which  is  more  properly  a  definite  article  than  a  demonftradve  pronoun  (fee  Grammar,  Chap. 
II.),  refers  directly  to  the  thing  whatever  it  was,  which  our  Saviour  held  in  his  hand  and  gave  to  the  dilciples  ; 
and  the  claufe  when  completed,  is  rodlo  ov  edit  to  crupte  pov  j  this  being ,  this  fubftance ,  is  my  body .  There  was  no 
neceflity  for  charadteriflng  that  fubftance  by  any  analogy  to  lex,  in  order  that  it  might  be  diftinguifhed  from 
every  other  fubftance  $  for  the  apoftles  could  not  but  fee  it  in  the  hand  of  their  Mafter. 
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Swapper.  bloody  manner  upon  the  crofs,  in  ordef  to  communicate 
and  apply  to  the  fouls  of  individuals  tnofc  graces,  whicn, 
by  his  death,  he  merited  for  mankind  in  general,  con¬ 
tinues  to  offer  himfelf  daily  upon  the  altar  in  an  un¬ 
bloody  manner,  by  the  minidry  of  his  priells,  in  the  tnttfs . 
The  facrifice  of  the  crofs  and  that  of  the  mafs  are  both 
one  and  the  fame  facrifice,  becaufe  in  both  the  victim  is 
the  fame  and  the  high  prieil  the  fame,  viz.  Jefus  C brill. 
The  only  difference  is  in  the  manner  of  offering.  On 
the  crofs  he  offered  himfelf  in  a  bloody  manner  and  ac¬ 
tually  died  $  whereas  on  the  altar  he  is  offered  up  to 
God  in  an  unbloody  manner,  not  ablually  dead,  but  un¬ 
der  the  appearance  of  death  j”  fo  that  the  communicants 
not  only  eat  the  man  Jefus  Chrifl,  but  even  eat  him 
alive  (b)  1 

It  is  known  to  all  our  readers  that  this  do£frine  of 
tranfubflantiation  Was  one  caufe  of  the  breach  between 
the  church  of  Rome  and  thofe  various  focieties  which 
call  thernfelves  reformed  churches.  The  real  and  fub- 
ffantial  change  of  the  bread  and  wine  into  the  body  and 
blood  of  our  Lord  is  rejefled  by  every  reformer  as  a 
change  contradidlory  and  impoflible,  and  fraught  with 
the  moff  impious  confequences;  and  volumes  have  been 
Written  toexpofe  the  weaknefs  of  thofe  arguments  which 
have  fo  often  been  vainly  urged  in  its  fopport.  It  has 
numberlefs  beftn  fhown  to  imply  numberlefs  abfurdities,  fuch  as, 
contradic-  t]iat  t]ie  fame  thing  can  be  in  a  million  of  different 
places,  whole  and  entire,  at  the  fame  inflant  of  time  ;  that 
it  is  above  1800  years  old,  and  yet  may  be  not  more  than 
one  minute  ;  that  forms  or  fenfible  qualities  are  real 
things  independent  of  their  fubjeef  and  the  fentient  be¬ 
ings  who  perceive  them  ;  that  the  infinite  and  eternal 
God,  who  created  and  fudains  the  univerfe,  is  himfelf 
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wholly  and  fubflantially  comprehended  by  the  human  Stippei. 
foul  ;  and  that  the  half,  or  fourth,  or  tenth  part  of  the 
body  of  Chrid,  is  equal  to  the  whole  of  that  body. 

That  thefe  are  neceffary  confequences  of  tranfubflantia¬ 
tion  has  been  fo  completely  proved  in  various  works  (c) 
to  which  every  reader  may  have  accefs,  that  it  is  need- 
lefs  for  us  to  repeat  arguments  fo  hackneyed  ;  but  there 
are  two  obje&ions  to  that  do61rine,  which,  as  we  do  not 
remember  to  have  met  with  them  elfewhere,  and  as  they 
appear  to  us  abfolutely  con  cl  u  five,  it  may  be  worth  while 
to  Rate  in  this  place. 

The  advocates  for  the  real  prefence  in  the  Lord’s  Sup¬ 
per  contend,  that  every  word  relating  to  that  ordinance 
is  to  be  taken  in  the  drifted  and  mofl  literal  fenfe,  and 
they  affeft  to  triumph  over  the  Proteff  ants,  becaufe  their 
notions  of  the  facrament  cannot  be  fupported  without 
having  recourfe  to  figure  and  metaphor.  This  however 
is  a  very  vain  triumph  ;  for  we  hefitate  not  to  affirm,  that 
fuppofing  tranfubflantiation  poffible,  and  even  capable 
of  proof,  there  is  not  in  the  whole  New  Teflament  a 
{ingle  word  or  a  fingle  phrafe  which,  if  interpreted  lite- 
rally ,  gives  the1  flighted  countenance  to  that  wonderful 
doftrine.  The  reader  will  remember,  that  tranfubflan¬ 
tiation,  as  we  have  dated  it  from  a  dignitary  of  the  Ro- 
rnifh  church,  and  as  it  is  in  faft  dated  by  the  council  of 
Trent  (d),  condds  in  a  change  of  the  matter,  wiper - 
ceptible  fubfance,  or  fubfratum  of  the  bread  and  wine- 
into  the  matter,  imperceptible  fubjiance,  or  fubjlratum 
of  Chrid’s  body  and  blood  \  for  all  parties  agree  that 
the  fenfible  qualities  of  the  bread  and  wine  remain,  and,k 
according  to  the  Romanid,  are  after  confecration  either 
fupported  by  the  matter  of  Chrid’s  body  and  blood,  or.  7 
hung  upon  nothing.  But  the  phrafe  rcvlo  vf\i  r« 

p™,  tur«, 


(b)  This  whole  account  of  the  Romifh  doftrine  refpefting  the  facrament  of  the  Lord’s  Supper  is  taken  from  a 
work  in  two  fm  all  volumes,  called  The  Sincere  Chrifian  inf  ruble  d  in  the  Faith  of  Chrift ,  from  the  Written  Word . 
Its  author  is  a  man  of  learning,  and  great  perfonal  worth  :  and  as  he  fills  a  high  dation  in  the  church  of  Rome, 
we  cannot  doubt  but  that  he  has  given  a  fair  view  of  the  doftrine  of  that  church  refpefting  this  and  every  other 
article  of  which  he  treats.  We  are  forry  however  that  his  ^eal  diould  have  impelled  him,  in  a  popular  work, 
to  write  in  the  manner  that  he  has  done  of  the  falvation  of  thofe  who  are  not  members  of  his  church,  or  who 
cannot  embrace  all  his  opinions  ;  for  if  his  doftrine  on. this  fubjeft  be  implicitly  received  by  thofe  “  over  whom 
he  has  the  rule,  and  for  whofe  fouls  he  is  appointed  to  watch,”  they  mud  neceffarily  look  upon  the  majority  of 
their  fellow-citizens  as  reprqbates  doomed  to  eternal  perdition.  Let  this  be  our  apology  for  treating  fome  of  thofe 
opinions,  which  he  thinks  fo  abfolutely  neceffary  to  falvation,  with  lefs  ceremony  *han  perhaps  we  fhould  have 
done,  had  he  lefs  pofitively  pronounced  our  damnation  for  not  having  it  in  our  power  to  embrace  them.  He  is  not 
indeed  much  lefs  fevere  on  the  mod  virtuous  heathens,  though  they  never  faw  the  New  Tedament,  or  heard  the 
d off rines  of  his  church  preached.  But  perhaps  this ^ feverity  may  be  occafioned  by  the  following  quedion  of 
Cicero  :  “  Cum  fruges,  Cererem  ;  vinum,  Liberum  dicimus,  genere  nos  quidem  fermonis  utimur  udtato  :  fed 
KCQUEM  TAM  AMENTEM  effe  putas,  qui  illud,  quo  vefcatur,  deum  credat  effe  De  Natura  Deorum ,  lib.  iii. 


cap,  16. 

(c)  Among  other  works  on  this  fubjeft,  we  may  confidently  recommend  to  the  reader  a  fmall  traft  publidied 
by  Dr  Abernethy  Drummond,  about  thirty  years  ago,  in  the  form  of  A  Dialogue  between  Philalethes  and  Lene- 
volus.  In  that  treatife,  together  with  a  defence  of  it,  which  were  both  printed  for  Balfour  and  Drummond, 
Edinburgh,  the  abfurd  confequences  which  we  have  mentioned  are,  by  arguments  unanfwerable,  proved  to  dow 
from  the  doftrine  of  tranfubdantiation  ;  and  the  artful  fophidry,  by  which  a  very  acute  genius  endeavoured 
to  keep  thefe  confequences  out  ©f  fight,  is  detefted  and  expofed  on  acknowledged  principles  of  the  founded 
metaphyfics. 

(d)  The  canon  of  that  council  which  edablifhes  tranfubdantiation  is  thus  trandated  by  the  author  of  The  Sin~ 
cere  Chrif  ian. Inf  rubied :  “  If  any  man  fliall  fay,  that  in  the  bleffed  facrament  of  the  Eucharid  the  fubdance  of 
the  bread  and  wine  remains  along  with  the  body  and  blood  of  our  Lord  Jefus  Chrid,  and  fhall  deny  that  wonder¬ 
ful  and  fingular  converfion  of  the  whole  fubdance  of  the  bread  into  the  body,  and  of  the  whole  fubdance  of  the 
wine  into  the  blood,  the  appearances  of  the  bread  and  wine  only  remaining,  which  converfion  the  Catholic  Church 
^alls  tranfubfmtiation }  let  him  be  anathema.” 
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Supper.  {uv9  if  taken  in  the  literal  fenfe,  cannot  poffibly  denote 

•  - - - the  confequence  of  fuch  a  change  as  this  ;  for  every  per- 

fon  at  all  acquainted  with  the  Greek  language,  efpeeial- 
ly  the  language  of  the  Peripatetic  fchool,  knows  that 
TO  c rap*  yov  fignifies,  not  the  matter  or  fubjiratum  of  my 
body  diverted  of  its  fenfible  qualities;  but  the  body  of 
me  in  its  natural  Hate,  confiding  of  matter  and  qualities , 
or  matter  zn&form  united .  Unlefs  therefore  the  fenjible 
qualities ,  as  well  as  the  matter  of  the  bread  and  wine, 
give  place  to  the  fenfible  qualities  as  well  as  the  matter 
of  our  Saviour’s  body  and  blood,  and  unlefs  he  appear 
glorified  on  the  altar  as  he  appeared  on  the  mount  at  his 
transfiguration,  the  words  to  c rvpx  pov  muft  be  interpret¬ 
ed  figuratively.  Had  the  apoftles  underftood  their  Maf- 
ter’s  words  in  the  fenfe  in  which  they  are  underftood  by 
the  church  of  Home,  they  would  have  rendered  them 
into  Greek,  not  tovIo  tr\t  to  roqxx  pov,  “  this  is  my  body ,” 
but  Toulo  idlt  h  vM  tov  cwjAxlo<;  fxov,  ii  this  is  the  matter 

*  Chap,  vi  of  my  body.”  In  like  manner,  when  St  John  relates* 
verfe  54.  that  Jefus  faid,  “  Whofo  eateth  my  flefti  and  drinketh 

by  blood,  hath  eternal  life,  and  I  will  raife  him  up  at 
the  laft  day,”  had  he  underftood  his  adorable  Matter  to 
fpeak  of  his  flefti  and  blood  in  the  Eucharift  in  the  fenfe 
in  which  they  are  taught  to  be  there  by  the  church  of 
Rome,  he  would  have  reprefen  ted  him  as  faying,  not 
*0  r^a/yoJV  fxov  Tyy  rxgxx,  text  vrivtiv  yov  to  cu^tx,  but  O  t^c*- 
ym  tw  vto*  ftov  tvs  (rxgx.o$,  xxi  7nvm  tw  vM?  pov  Tov  cupx~ 
ro$,  “  whofo  eateth  the  matter  of  my  flefti,  and  drink¬ 
eth  the  matter  of  my  blood,  hath  eternal  life,  and  I  will 
raife  him  up  at  the  laft  day.” 

But  further,  fuppofing  this  Angular  converfion  pofix- 
ble  in  itfelf,  it  cannot  be  rendered  credible,  however 
ftated  in  any  language  that  ever  was  or  ever  will  be  fpo- 
ken  by  man.  At  firft  fight  it  may  appear  paradoxical 
to  affirm,  that  a  poffible  fa&  cannot  be  fo  related  as  to 
obtain  credit;  but  that  tranfubftantiation,  if  poffible,  is 
fuch  a  fa£t,  will  be  apparent  on  the  flighted:  coiifidera- 
tion. 

The  relation  that  fubfifts  between  things  and  words 
is  arbitrary  ;  fo  that  what  is  termed  body  in  Engliffi,  is 
vwfzx  in  Greek,  and  corpus  in  Latin  ;  and  the  fame 
thing  might  with  equal  propriety  (had  the  authors  of 
thefe  languages  fo  pleafed)  have  been  expreffed  in  the 
firft  by  foul,  in  the  fecond  by  you;,  and  in  the  third  by 
ctnima .  (See  LANGUAGE,  N°  3,  &c.).  The  eonfe- 
quences  of  this  are,  that  there  is  no  univerfal  language 
fpoken  ;  that  the  natives  of  one  country  under ftand  riot 
the  fpeech  of  thofe  of  another  ;  and  that  different  men 
fpeaking  the  fame  language  are  perpetually  liable  to 
miftake  each  other’s  meaning.  Between  the  fubjlratd 
of  bodies  and  their  fenjible  qualities  there  is  a  relation 
founded  in  nature,  fo  that  the  fenfible  qualities  which 
indicate  the  ftibftance  to  which  they  belong,  to  be  gold, 
fox  inftance,  in  one  country,  indicate  the  fame  thing  in 
every  other  country,  and  have  done  fo  from  the  begins 
ning  of  time.  The  fenfible  appearances  of  bodies  there¬ 
fore  are  an  univerfal  language,  the  language  of  the  Au¬ 
thor  of  Nature,  by  which  he  declares  to  his  creature 
man,  that  though  the  vM  v-gdla.  or  primary  matter  of 
all  bodies,  may  be  the  fame  kind  of  ftibftance  ;  yet  the 
7T£or of  one  body,  or  the  internal  combination  of 
its  primary  parts,  differs  from  that  of  another  ;  that 
gold,  for  inftance,  has  a  different  fubjiratum  or  bafts 
from  iron,  lead,  or  filver ;  that  the  internal  organiza¬ 
tion  or  ftrufture  of  the  body  of  an  ox  is  different  from 
Vol.  XX,  Part  I, 
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that  of  a  horfe  ;  and  that  the  internal  fuljlante  or  fub-  SnppeiV 
fra  turn  whieh  exhibits  the  appearances  of  bread  and 
wine  is  different  from  that  which  fupports  the  fenfible 
qualities  of  flelb  and  blood  (fee  Metaphysics,  Part  I. 

Chap*  I.  and  Part  II.  Chap.  I.  and  II.).  Suppofing 
therefore  the  daftrine  of  tranfubftantiation  to  be  poftible 
and  even  true,  it  would  ftill  be  impoftible,  by  any  ftate- 
ment  of  it  in  human  language,  or  by  any  argument 
urged  in  its  fupport,  to  render  that  do&rine  an  objeft  of 
rational  belief ;  for  if  it  be  faid  that  the  words  roiflo  icr]t 
to  cap*  jxov  were  fpoken  by  a  divine  perfon,  who  could 
neither  be  deceived  himfelf  nor  intend  to  deceive  us,  it 
may  be  replied,  that  the  fenfible  appearances  of  bread 
and  wine,  which  are  confeffed  to  remain,  arc  likewife 
the  language  of  a  divine  perfon,  even  of  the  Creator  and 
Governor  of  he?  ven  and  earth  ;  that  this  language  ad- 
dreffed  to  the  fb  ht,  the  tafte,  the  touch,  and  the  fmell, 
is  equally  intelligible  to  all  nations ;  that  mice  the  crea¬ 
tion  of  the  world  its  meaning  has  never  been  miftaken 
by  the  fcliolar  or  the  elown,  the  fage  or  the  favage,  ex¬ 
cept  in  this  Angle  inftance  of  our  Lord’s  fleffi  and  blood 
exhibiting  the  fenfible  appearances  of  bread  and  wine  ; 
and  that  it  is  therefore  infinitely  more  probable  that  the 
members  of  the  church  of  Rome  fhould  miftake  the 
meaning  of  the  words  Ttvlo  tdlt  to  c-a/xx  (xov,  which, 
though  fpoken  by  Chrift,  are  'part  of  the  language  of 
men,  and  liable  to  all  its  ambiguities,  than  that  all  man¬ 
kind  ffiould  miftake  the  language  of  God  himfelf,  which 
is  liable  to  no  ambiguities,  and  which  lvas  never  in  any 
other  inftance  mifunderftood  by  a  Angle  individual. 

Should  tranfubftantiation  therefore  be  really  true,  its 
truth  ean  never  be  proved  or  rendered  probable,  but  by 
an  immediate  operation  of  the  fpirit  of  God  on  the  mind 
of  man  ;  and  he  who  is  confcious  of  no  fuc  h  operation 
oti  his  own  mind*  may  reft  affured  that  the  Father  of 
mercies,  who  knows  whereof  he  is  made,  will  never 
bring  upon  him,  for  his  incredulity  in  this  inftance,  any 
of  tllfe  anathemas  denounced  by  the  church  of  Rome 
upon  thofe  who  place  implicit  confidence  in  the  univer¬ 
fal  language  of  Him  who  created  them,  in  oppefition  to 
her  figurative  and  contradictory  interpretations  of  the 
written  word.  Of  the  tranfubftantiation  of  the  elements 
a  vifible  miracle  would  afford  no  proof.  Had  the  water 
been  changed  into  wine  at  the  marriage  in  Cana  of  Ga¬ 
lilee,  for  the  exprefs  purppfe  of  bearing  teftimony  to  this 
Angular  converfion,  what  muft  have  been  the  confe¬ 
rence  on  the  minds  of  thofe  who  witnefied  that  mira¬ 
cle  ?  Nothing,  we  think,  but  fcepticifm  or  diftruft  of 
their  own  faculties;  for  they  would  have  had  the  very 
fame  evidence  that  no  fubftantial  change  was  wrought 
on  the  elements,  as  that  the  water  was  aBually  turned 
into  wine. 

Though  the  Reformed  churches  unanimoufly  re] eft  the 
do&rifie  of  tranfubftantiation,  and  of  courfe  the  facrifice 
of  the  mafs,  its  infeparable  confequence,  they  are  far 
from  being  agreed  among  themfelves  refpefting  the  na¬ 
ture  of  the  Lord’s  Supper  ;  and  the  notions  of  this  ordi-  p0(qrine 
nance  entertained  by  fome  of  them  appear  to  us  as  unte-0f  t^e  tu¬ 
nable  as  any  part  of  the  do&rine  of  the  church  of  Rome.  tUrans  in- 
The  Lutherans  believe,  that  the  body  and  blood  ofCJ’e^1^e* 
Chrift  are  really  and  fubftantially  prefent  with  the 
bread  and  wine  ;  that  the  body  is  really  and  truly  eaten, 40q  Ger_  * 
and  the  blood  really  and  truly  drunk,  bv  the  communi-^  divLoc . 
cants  ;  and  that  whatever  motion  or  action  the  bread  Theot.  de 
has,  the  body  has  the  fame*.  According  to  \\\em^SacraCtsm> 
G  therefore* 
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Sapper,  therefore,  the  fame  fenfible  appearances  ’are  exhibited 
tWQ  fub{^ances  united  in  fome  inexplicable  manner, ' 
'which  is  neither  a  perfonal  union,  nor  incorporation, 
nor  the  inclofure  of  the  body  within  the  bread  ;  nor 
does  it  laft  longer  than  while  the  facrament  is  celebrat¬ 
ing.  This  union  is  generally  called  CONSUBSTANTIA- 
TION  j  but  they  rejeft  the  term,  contenting  themfelves 
with  aflerting  the  real  prefence,  without  prefuming  to 
define  the  mode  by  which  the  body  and  blood  of  Chrift 
are  united  to  the  facramental  elements. 

It  would  be  fuperfluous  to  wafte  time  in  replying  to 
this  do&rine.  Every  reader  fees  that  it  implies  the  pof- 
fibility  of  the  fame  thing’s  being  whole  and  entire  in  a 
million  of  places  at  one  and  the  fame  inftant  of  time, 
which  has  been  fo  often  urged  as  an  unanfwerable  ob- 
je&ion  to  the  Romifli  do&rine  j  and  it  is  fraught  with 
this  additional  abfurdity  peculiar  to  itfelf,  that  two  bo¬ 
dily  fubftances  may  at  once  occupy  the  fame  place, 
which  is  direiftly  contrary  to  our  notions  of  folidity.  It 
may  be  obferved  too,  that  whatever  be  the  real  fenfe  of 
our  Saviour’s  words,  he  fays  exprefsly,  “  This  is  ray 
body” — this  thing  which  I  give  you,  and  which  you 
fee  and  feel ;  whereas,  had  he  meant  what  Luther  and 
his  followers  teach,  he  would  furely  have  faid,  “ With  this 
io  bread  receive  my  body,  with  this  cup  receive  my  blood,” 
^  no^ons  f°me  the  early  Calvinifts  refpeft- 
Vi’  ing  the  Lord’s  Supper  are  very  myfterious,  and  expref- 
fed  in  language  of  which  we  are  not  fure  that  we  un¬ 
derhand  the  meaning.  In  the  year  1561  an  attempt 
was  made  in  France,  to  bring  the  Catholics  and  Prote- 
ftants  to  an  uniformity  of  do&rine  on  this  great  topic 
of  controverfy  •  and  deputies  were  appointed  by  both 
parties  to  meet  at  Poffy,  and  debate  the  queftion  in  a 
friendly  manner.  The  principal  managers  on  the  fide 
of  the  Catholics  were  the  cardinals  of  Lorraine  and 
Tournon ;  thofe  on  the  fide  of  the  Proteftants  were 
Be%a  and  Peter  Martyr .  After  feveral  meetings,  dif- 
putes,  and  violent  reparations,  the  Proteftant  deputies 
declared  their  faith  in  the  following  words  :  “  We  con- 
fefs,  that  Jefus  Chrifi,  in  the  Supper,  does  truly  give 
and  exhibit  to  us  the  fubftance  of  his  body  and  blood 
by  the  efficacy  of  his  Holy  Spirit ;  and  that  we  do  re* 
ceive  and  eat  fpiritually,  and  by  faith,  that  very  body 
which  was  offered  and  immolated  for  us ,  fo  as  to  be 
bone  of  his  bone  and  flefti  of  his  flefh,  to  the  end  that 
we  may  be  enlivened  thereby,  and  receive  what  is  con¬ 
ducive  to  our  falvation.  And  becaufe  faith,  fupported 
by  the  word  of  God,  makes  thofe  things  prefent,  which 
at  apprehends,  and  by  that  faith  we  do  in  deed  and  rea¬ 
lity  receive  the  true  natural  body  and  blood  of  Chrift, 
by  the  power  of  the  Holy  Spirit  ;  by  this  means,  we 
confefs  and  acknowledge  the  prefence  of  his  body  and 
blood  in  the  Supper.”  One  of  the  Catholic  delegates 
txpre fling  his  diflike  of  this  laft  claufe,  the  Proteftant 
minifters  gave  the  following  explanation  of  their  fenti- 
ments  :  “  No  diftance  of  place  can  hinder  us  from  com¬ 
municating  of  the  body  and  blood  of  Chrift,  for  the 
Lord’s  Supper  is  a  heavenly  thing  *,  and  though  on 
e^rth  we  receive  with  our  mouths  bread  and  wine,  which 
are  the  true  figns  of  his  body  and  blood,  yet  by  faith, 
and  the  efficacy  of  the  Holy^Ghoft,  our  minds,  which 
are  fed  with  this  food,  are  rapt  up  into  heaven ,  and  en¬ 
joy  the  prefence  of  the  body  and  blood  ;  and  that  by 
this  means  it  may  be  faid  that  the  body  is  truly  joined  to 
fcgead?  and  the  blood  to  the  wine  $  but  after  the 
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manner  of  a  facrament,  and  not  at  all  according  toplac#  Supper 
or  natural  pofition  °  v— *— • J 

If  the  reader  can  difcover  the  precife  meaning  of  *  Thuams 
thefe  pafiages,  his  fagacity  exceeds  ours.  That  the  Pro-  Kb-  *  8. 
teftant  deputies  believed,  or  profefled  to  believe,  that?fealro 
the  natural  body  and  blood  of  Chrift  are  by  the  faithful  Unblood^ 
received  in  the  Lord’s  Supper,  is  indeed  evident ;  but  Sacrifice, 
their  notions  refpe&ing  the  manner  of  this  reception  are  vol  i. 
very  unintelligible,  if  not  contradi&ory.  In  the  former  „ 
quotation,  they  confefs  that  Ch rift’s  body  and  blood  are.itnmtcllb. 
really  prefent  in  the  facrament  ^  that  they  are  m.  pre-gible^ 
fent  by  faith  (we  fuppofe  the  faith  of  the  communi¬ 
cants)  ;  and  that  the  very  body  which  was  offered  and 
immolated  for  us  is  eaten  fpiritually  and  by  faith .  In 
the  latter  quotation,  they  feem  to  fay  that  Chrift’s  body 
and  blood  are  in  heaven,  at  a  great  diftance  from  the 
true  figns  of  them  \  that  on  earth  the  communicants  re¬ 
ceive  only  thefe  figns,  which  are  bread  and  wine  5  but 
that,  by  faith  and  the  efficacy  of  the  Holy  Spirit,  their 
minds,  during  a&ual  communion,  are  rapt  up  into  hea¬ 
ven,  where  they  enjoy  the  prefence  of  the  body  and 
blood  \  and  that  by  this  means  the  body  and  blood  are 
truly  joined  to  the  bread  and  wine  through  the  medium 
of  the  mind  of  the  communicant,  which  is  at  once  pre¬ 
fent  both  to  the  fign  and  to  the  thing  fignified.  To  this 
myfterious  dodlrine  it  is  needlefs  to  urge  obje&ions. 

Every  man  who  is  aceuftomed  to  think,  and  to  ufe 
words  with  fome  determinate  meaning,  will  at  once 
perceive  that  the  authors  of  this  declaration  mull  have 
had  very  confufed  notions  of  the  fubjedl,  and  have 
pleafed  themfelves  with  found  inftead  of  fenfe,  fatisfied 
that  they  could  not  be  wrong  if  they  did  not  fymbolize 
with  the  Lutherans  or  the  Council  of  Trent. 

The  churches  of  England  and  Scotland,  in  their  efta-oft^ 
bliffied  doftrines  refpefting  the  Lord’s  Supper,  appear  churches  ef 
to  be  Calvimftical ;  but  the  compilers  of  the  Thirty- Britain, 
nine  Articles  and  of  the  Confeflion  of  Faith  mull  have 
been  much  more  rational  divines  than  Beza  and  Pete? 

Martyr.  They  agree  in  condemning  the  doftrine  of 
tranfubftantiation  as  contrary  to  common  fenfe,  and  not 
founded  in  the  word  of  God  ;  they  teach,  that  to  fuch 
as  rightly,  worthily,  and  with  faith,  receive  the  facra¬ 
ment,  the  bread  which  we  break  is  a  partaking  of  the 
body  of  Chrift,  and  the  cup  of  blefling  a  partaking  of 
the  blood  of  .Chrift  ;  and  they  add,  that  the  body  and 
blood  of  Chrift  are  eaten  and  drunk,  not  corporally  or 
carnally,  but  only  after  a  heavenly  and  fpiritual  man¬ 
ner,  by  which  the  communicants  are  made  partakers  of 
all  the  benefits  of  his  death  f.  In  one  important  cir-+  A  ,■  , 
cumftance  thefe  two  churches  feem  to  differ.  The  Con-  of  the 
feffion  of  Faith,  as  we  underftand  it  J,  affirms,  that  in  Church  of 
the  Lord’s  Supper  there  is  no  facrifice  made  at  all.  The  EnSland> 
thirty-firft  article  of  the  church  of  England  likewife  con-  art\  ~8,  f  , 
demns  the  Popiffi  facrifice  of  the  mafs  as  a  b/afphemous7„ 
fable  and  dangerous  deceit ;  but  in  the  order  for  the  ad.  Faith,  chap. 
minijlration  of  the  Lord's  Supper  or  Holy  Communion ,  29- 
the  celebrator  “  befeecbes  God  molt  mercifully  to  ac-  |chaP-XM* 
cept  the  alms  and  oblations  of  the  congregation,”  and 
again  “  to  accept  their  facrifice  of praife  and  thankfgiv- 
ing .  from  which  petitions  many  have  inferred  that,  in 
the  Lord  si Supper,  that  church  offers  a  commemorative 
and  euchariftical  facrifice.  This  inference  feems  not  to 
be  wholly  without  foundation.  In  the  order  for  the  ad- 
miniftrationof  the  Lord’s  Supper,  according  to  the  form 
of  the  Book  of  Common  Prayer  fet  forth  by  aft  of  par- 
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Ikment  in  the  fecond  and  third  years  of  King  Edward 
the  Sixth,  the  elements  were  folemnly  offered  to  God 
as  a  facrifice  of  praife  and  thankfgiving ;  and  though 
the  prayer  containing  that  oblation  was,  at  the  review 
of  the  liturgy  fome  years  afterwards,  removed  from  the 
prayer  of  confecration,  to  which  it  was  originally  join¬ 
ed,  and  placed  where  it  now  flands  in  the  poll  commu¬ 
nion  fervice  )  yet  the  very  ad  of  parliament  which  au¬ 
thorized  that  alteration,  calls  King  Edward’s  44  a  very 
godly  order,  agreeable  to  the  word  of  God  and  the  pri¬ 
mitive  church,  and  very  comfortable  to  all  good  people 
defiring  to  live  in  Chriflian  converfation.” 

The  Englifh  church,  however,  has  not  pofitively  de¬ 
termined  any  thing  refpe&ing  this  great  queftion  ;  and 
whilft  fhe  condemns  the  dodrine  of  the  real  prefence, 
with  all  its  dangerous  confequences,  (he  allows  her  mem¬ 
bers  to  entertain  very  different  notions  of  this  holy  or¬ 
dinance,  and  to  publifh  thefe  notions  to  the  world. 
Accordingly,  many  of  her  mod  eminent  divines  (e) 
have  maintained  that,  in  the  celebration  of  the  Lord’s 
Supper,  the  elements  of  bread  and  wine  are  offered  to 
God  as  a  facrifice  commemorative  of  Chrift’s  one  facri¬ 
fice  for  the  fins  of  the  whole  world  ;  that  thefe  elements, 
though  they  undergo  no  fubflantial  change,  yet  receive 
fuch  a  divine  virtue  by  the  defcent  of  the  Holy  Ghofl, 
as  to  convey  to  the  worthy  communicant  all  the  bene¬ 
fits  of  Chrift’s  paftion  \  that  they  are  therefore  called  his 
body  and  blood,  becaufe  being,  after  their  oblation, 
eaten  and  drunk  in  remembrance  of  Him,  they  fupply 
the  place  of  his  body  and  blood  in  the  feaft  upon  his  fa¬ 
crifice  y  and  that  it  is  cuftomary  with  our  Saviour  to 
give  to  any  thing  the  name  of  another  of  which  it  com¬ 
pletely  fupplies  the  place,  as  when  he  calls  himfelf  the 
door  *  of  the  fheep,  becaufe  there  is  no  entrance  into 
the  church  or  kingdom  of  God  but  by  faith  in  him. 
They  obferve,  that  the  Eucharift’s  being  commemora¬ 
tive,  no  more  hinders  it  from  being  a  proper  facrifice, 
than  the  typical  and  figurative  facrifices  of  the  old  law 
hindered  them  from  being  proper  facrifices  :  for  as  to  be 
a  type  doth  not  deftroy  the  nature  and  notion  of  a  le¬ 
gal  facrifice,  fo  to  be  reprefentative  and  commemora¬ 
tive,  doth  not  deftroy  the  nature  of  an  evangelical  fa¬ 
crifice.  To  prove  that,  in  the  celebration  of  the  Lord’s 
Supper,  there  is  a  real  facrifice  offered  to  God  as  well 
as  a  facrament  received  by  the  communicants,  they  ap¬ 
peal  to  St  Paul,  who  fays  exprefsly  f ,  that  44  Chriftians 
have  an  altar ,  whereof  they  have  no  right  to  eat  who 
ferve  the  tabernacle,”  and  who  by  contrafting  the  cup 
of  the  Lord  with  the  cup  of  devils,  and  the  table  of  the 
Lord  with  the  table  of  devils  J,  teaches  plainly,  that 
thofe  cups  and  thofe  tables  had  the  fame  fpecific  nature. 
That  the  table  of  devils  fpoken  of  by  the  apoftle  was 
the  Pagan  altars,  and  the  cup  of  devils  the  wine  poured 
out  in  libations  to  the  Pagan  divinities,  will  admit  of 
no  difpute  ;  and  therefore,  fay  the  advocates  for  the  eu- 
chariflical  facrifice,  the  table  of  the  Lord  muft  be  the 
Chriftian  altar,  and  the  cup  of  the  Lord  the  wine  offer¬ 
ed  to  God  as  the  reprefentative  of  the  blood  of  Chrift  ; 
otherwife  there  would  not  be  that  abfurdity  which  the 
apoftle  fuppofes,  in  the  fame  perfon  drinking  the  cup  of 
the  Lord  and  the  cup  of  devils,  and  partaking  of  the 


Lord’s  table  and  the  table  of  devils.  They  obferve  Suppeft.  ^ 
farther,  that  in  all  the  ancient  liturgies  extant  there  is 
a  folemn  form  of  oblation  of  the  facramental  elements, 
and  that  all  the  Chriftian  writers  from  the  fecond  cen¬ 
tury  downwards  treat  of  the  Lord’s  Supper  as  a  facrifice 
as  well  as  facrificial  feaft,  having  indeed  no  value  in  it- 
felf,  but  acceptable  to  God  as  reprefenting  Chrift’s  one 
facrifice  for  the  fins  of  the  world.  Our  limits  will  not 
permit  us  to  give  even  an  abftra£t  of  their  arguments  > 
but  the  reader  who  (hall  attentively  perufe  JohnforCs  un¬ 
bloody  Sacrifice  and  Altar  unveiled  and fupported- ,  will 
difeover  that  their  notions  are  better  founded  than  pro¬ 
bably  he  fuppofes,  and  that  they  are  totally  irreconcile- 
able  with  the  do£trine  of  tranfubftantiation  and  the  Po- 
pifh  facrifice  of  the  rnafs .  14 

Other  Englifti  divines  of  great  learning,  with  the  ce-  Other?,  a 
lebrated  Hoadley  bifliop  of  Winchefter  at  the  head  of^®^^®4, 
them,  contend  ftrenuoully  that  the  Lord’s  Supper,  fo  ’ 
far  from  being  a  facrifice  of  any  kind,  is  nothing  more 
than  bread  and  -wine  reverently  eaten  and  drunk,  in  re¬ 
membrance  that  Chrift’s  body  was  broken  and  his  blood 
filed  in  proof  of  his  Father’s  and  his  own  love  to  man¬ 
kind  ;  that  nothing  is  eflential  to  the  facrament  but  this 
remembrance,  and  a  ferious  defire  to  honour  and  obey 
our  Saviour  as  our  head  \  that  the  facrament  might  be 
celebrated  without  uttering  one  prayer  or  thankfgiving, 
merely  by  a  fociety  of  Chriftians,  whether  fmall  or  great, 
jointly  eating  bread  and  drinking  wine  with  a  ferious  re¬ 
membrance  of  Chrift’s  death  ;  'that  St  Paul  enjoins  a 
man  to  examine  himfelf  before  he  eat  of  that  bread  and 
drink  of  that  cup,  not  to  difeover  what  have  been  the 
fins  of  his  paft  life  in  order  to  repent  of  them,  but  only 
that  he  may  be  fure  of  his  remembering  Chrift’s  body 
broken  and  his  blood  fhed  5  that,  however,  it  is  his  du¬ 
ty  in  that  as  in  every  other  inftance  of  religious  worfhip 
to  refolve  to  obey  from  the  heart  every  precept  of  the 
gofpel,  whether  moral  or  pofitive  ;  and  that  to  partake^ 
worthily  of  the  Lord’s  Supper  is  acceptable  to  God,  be¬ 
caufe  it  is  paying  obedience  to  one  of  thefe  precepts  $ 
but  that  no  particular  benefits  or  privileges  are  annexed 
to  it  more  than  to  any  other  inftance  of  duty.  Biftiop 
Hoadley  acknowledges,  that  when  St  Paul  fays  *,  *  1  Co/vxv 
44  The  cup  of  blefiing  which  we  blefs,  is  it  not  the  com- 
munion  of  the  blood  of  Chrift  ?  The  bread  which  we 
break,  is  it  not  the  communion  of  the  body  of  Chrift  ?” 
he  has  been  fuppofed  by  many  learned  men  to  affirm, 
that  all  the  benefits  of  Chrift’s  paftion  are  in  the  Lord’s 
Supper  conveyed  to  the  worthy  communicant 3  but  this 
(fays  he)  is  an  idea  which  the  apoftle  could  not  have  in 
his  thoughts  as  at  all  proper  for  his  argument.  The 
Greek  word  koivuhcc  and  the  Englifti  communion  fignify 
only  a  partaking  of  fomething  in  common  with  others 
of  the  fame  fociety  ;  and  the  apoftle’s  meaning  (he  fays) 
can  be  nothing  more,  than  that  in  the  Lord’s  Supper 
we  do  not  eat  bread  and  drink  wine  as  at  an  ordinary 
meal,  but  as  memorfals  of  the  body  and  blood  of  Chrift* 
in  honour  to  him  as  the  head  of  that  body  of  which  we 
are  all  members .  That  the  word  Kwmict  is  not  meant 
to  denote  any  inward  or  fpiritualpart  of  the  Lord’s  Sup¬ 
per,  he  thinks  evident,  becaufe  the  fame  word  is  ufed 
with  regard  to  the  cup  and  the  table  of  idols,  where  no 
C  2  fpiritual 


(e)  The  archbifhops  Laud  and  Wake  ;  the  biftiops  Poynet,  Andrews,  Bull,  and  Patrick  )  the  doflors  Hicke«? 
Grabe,  and  Brett  j  Meflrs  Bingham,  Johnfon,  Mcde,  Wheatly,  Scandaret,  Bowyer,  &c. 
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Supper,  fpiritual  part  could  be  thought  of,  and  in  an  argument 
l±  "jpj  J72  whieh  fuppofes  an  idol  to  be  nothing  f . 

Account*/  ^'°  ^1S  v*ew  ^ie  nature  and  end  of  the  Lord’s 
the  Nature  Supper,  it  muft  appear  no  fmall  obje&ion,  that  46  he 
and  End  of  who  eatetli  and  drinketh  unworthily  is  faid  to  be  guilty 
the  Lor  (Vs  $/  tjle  body  and  blood  of  the  Lord ,  and  to  eat  and  drink 
upper*  a  judgment  to  himfelf  not  difeerning  the  Lord's  body .” 

No  doubt  it  would  be  finful  to  eat  and  drink  a  mere 
memorial  of  Chrift’s  death  without  ferious  difpofitions  $ 
bNut  we  cannot  conceive  how  a  little  wandering  of  the 
thoughts,  which  is  all  the  unworthinefs  which  the  au¬ 
thor  thinks  there  can  be  on  fuch  an  occafion,  fhould  be 
a  fin  of  fo  deep  a  dye  as  to  be  properly  compared  with 
the  guilt  of  thofe  who  murdered  the  Lord  of  life.  Other 
divines,  therefore,  feeling  the  force  of  this  and  fimilar 
objections,  fleer  a  middle  courfe  between  the  mere  me- 
‘  morialilt  and  the  advocate  for  a  real  facrifice  in  the  holy 

35  Eucharift,  and  infill;  that  this  rite,  though  no  facrifice 

and  others,  itfelf,  is  yet  a  feaft  upon  the  one  facrifice  offered  by 
our  Savi?°n  ^rift  anc^  ftain  upon  the  crofs.  The  mod  eminent  pa- 
cur’s  fa cri-  trons  of  this  opinion  have  been  Dr  Cudworth,  Bifhop 
See.  Warburton,  and  the  prefent  bilhop  of  Chelter ;  and  they 

fupport  it  by  fuch  arguments  as  the  following  ;•  “  I11 
thofe  ages  of  the  world  when  victims  made  fo  great  a 
part  of  the  religion  both  of  Jews  and  Gentiles,  the  fa¬ 
crifice  was  always  followed  by  a  religious  feafting  on  the 
thing  offered  \  which  was  called  the  feajl  upon ,  or  after 
the  facrifice ,  and  was  fuppofed  to  convey  to  the  parta¬ 
kers  of  it  the  benefits  of  the  facrifice.  Now  Jefus  (fay 
they),  about  to  ofier  himfelf  a  facrifice  on  the  crofs  for 
our  redemption,  did,  in  conformity  to  general  practice,, 
inftitute  the  laji fupper,  under  the  idea  of  a.  feaf  after 
the  facrifice ;  and  the  circumftances  attending  itsinftitu- 
tion  were  fuch,  they  think,  that  the  apoftles  could  not 
poftibly  miflake  his  meaning.  It  was  juft  before  his 
paftion,  and  while  he  was  eating  the  pafchal  fupper,. 
which  was  a  Jewifh  feaf  upon  the  facrifice,  that  our  blef- 
fed  Lord  inftituted  this  rite  ,  and  as  it  was  his  general 
euftom  to  allude,  in  his  aClions  and  expreffions,  to  what 
puffed  before  his  eyes,  or  prefented  itfelf  to  his  obferva- 
tion,  who  can  doubt,  when,  in  the  very  form  of  cele¬ 
bration,  we  fee  all  the  marks  of  a  facrficial fupper,  but 
that  the  divine  inftitutor  intended  it  fhould  bear  the  fame 
relation  to  his  facrifice  on  the  crofs  which  the  pafchal 
fupper  then  celebrating  bore  to  the  oblation  of  the  pafi 
dial  lamb  ?  If  this  was  not  his  purpofe,  and  if  nothing 
more  was  intended  than  a  general  memorial  of  a  dead 
benefa&or,.  why  was  this  inftant  of  time  preferred  for 
the  inftitution  to  all  others  throughout  the  courfe  of  his 
miniftry,  any  one  of  which  would  have  been  equally 
commodious  ?  Indeed  any  other  time  would  have  been 
more  commodious  for  the  inftitution  of  a  mere  memo* 
rial  ;  for  the  pafchal  lamb  and  unleavened  bread  were- 
certainly  a  facrifice  j  and  the  words  ufed  by  our  Savi¬ 
our,  when  he  gave  the  bread  and  wine  to  the  apoftles, 
were  fuch  as  muft  neceffarily  have  led  them  to  confider 
that  bread  and  wine  as  bearing  the  fame  relation  to  his 
facrifice  that  the  pafchal  fupper  bore  to  the  pafchal  facri¬ 
fice.  At  that  Jewifh  feaft,  it  was  the  euftom  of  every 
father  of  a  family  to  break  the  unleavened  bread,  and  to 
give  to  every  gueft  a  portion,  faying,  “This  is  the 
bread  of  affliction,  which  our  fathers  did  eat  in  the  land 
ef  Egypt a  euftom  which,  we  may  be  fure,  that 
Chrift,  as  father  of  his  family,  would  religioufly  ob- 
ferve.  The  apoftles  knew  well  that  they  were  not  eat¬ 


ing  the  identical  bread  which  their  fathers  did  eat  in  Supper^ 
Egypt,  but  the  feaft  upon  the  facrifice  then  offered  in 
commemoration  of  their  redemption  from  Egyptian  bon¬ 
dage  }  and  therefore  when  they  faw  their  Mafter  after 
fupper  break  the  bread  again  and  give  it  to  each  of 
them,  with  thefe  remarkable  words,  “  This  is  my  body 
which  is  given  for  you,  do  this  in  remembrance  of  me,” 
they  muft  have  concluded,  that  his  meaning  was  to  in¬ 
ftitute  a  rite  which  fhould  to  the  end  of  the  world  bear 
the  fame  relation  to  his  facrifice  that  the  pafchal  fupper 
bore  to  the  facrifice  of  the  palfover. 

This  inference,  from  the  circumftances  attending  the 
inftitution,  Bifhop  Warburton  thinks  confirmed  by  St 
Paul’s  mode  of  arguing  with  the  Corinthians,  on  their 
impiety  and  abfurdity  in  partaking  both  of  the  Lord’s 
table  and  the  table  of  devils  ;  for  “  what  (fays  he)  had 
the  eaters  of  the  facrifices  to  do  with  the  partakers  of 
the  bread  and  wine  in  the  Lord’s  Supper,  if  the  Lord’s 
Supper  was  not  a  feaft  of  the  fame  kind  with  their  feafts  > 

If  the  three  feafts,  Jewifh,  Pagan,  and  Chriftian,  had 
not  one  common  nature,  how  could  the  apoftle  have  in¬ 
ferred  that  this  intercommunity  was  inconfiftent  ?  Ye 
CANNOT  (fays  he)  drink  the  cup  of  the  Lord  and  the  cup 
of  devils  ;  ye  cannot  be  partakers  of  the  I.ord'S  table 
and  the  table  of  devils .  For  though  there  might  be  im¬ 
piety  in  the  promifeuous  nfe  of  Pagan  and  Chriftian  rites 
of  any  kind,  yet  the  incanffiency  arifes  from  their  hav¬ 
ing  a  common  nature,  and  confequently,  as  they  had 
oppofite  originals,  from  their  deftroying  one  another’s 
effe£h  in  the  very  celebration.  Sacrifices,  and  feafts 
upon  facrifices,  were  univerfally  confidered  as  federal 
rites  y  and  therefore  the  Lord’s  table  and  the  tabic  of 
devils  being  both  federal  rites,  the  fame  man  could  no 
more  be  partaker  of  both,  than  he  could  at  once  engage 
to  ferve  both  God  and  the  devil.  This  is  the  apoftle’s* 
argument  to  the  wife  men,  to  whom  he  appeals  5  and  we 
fee  that  it  turns  altogether  upon  this  poftulatum,  that 
the  Chriftian  and  Pagan  feafts  had  the  fame  fpecific  na¬ 
ture,  or  were  both  feafts  upon  facrifices.  If  this  be  ad¬ 
mitted,  it  is  eafy  to  fee  why  St  Paul  deemed  thofe  who 
ate  and  drank  unworthily  guilty  of  the  body  and  blood 
of  the  Lord  ;  for  if  the  Lord’s  Supper  be  a  feaft  upon 
his  facrifice,  it  muft  have  been  confidered  as  the  means 
of  conveying  to  the  communicants  all  the  benefits  of 
his  death  and  paftion  ;  and  the  profanation  of  fuch  a  rite, 
by  rendering  his  death  ineffe&uai,  might  be  fitly  com¬ 
pared  and  juftly  equalled  to  the  enormous  guilt  of  thofe 
by  whom  his  blood  was  fhed.”  In  reply  to  Bifhop 
Hoadley’s  remarks  upon  the  word  xaymia,  his  brother 
bifhop  obferves,  that  “  had  the  apoftle  meant  what  the 
learned  writer  makes  him  to  mean,  he  would  doubtlefs 
have  faid  Kotvooviu  vpm  to  <rsop.ee,  ‘  your  communion  in 
the  body — your  eating  it  jointly.’  St  Paul  (continues 
he)  knew  how  to  exprefs  himfelf  properly,  as  appears 
from  a  paftage  in  his  epiftle  to  the  Philippians,  where, 
profefiedly  fpeaking  of  the  joint  participation  of  a  blef- 
fing,  he  ufes  thefe  words,  y.oivsovim  vpav  to  ivotyyz>.icv$ 

4  your  communion  in  the  gofpel.’  To  the  other  remark^ 
that  no  fpiritual  part  could  be  thought  of  in  the  table  of 
idols,  becaufe  an  idol  is  faid  by  the  apoftle  to  be  nothings 
Bifhop  Warburton  replies,  “  that  by  St  Paul  the  Gen¬ 
tiles  are  faid  to  have  facrificed  to  devils,  and  thofe  who 
ate  of  fuch  facrifices  to  have  had  communion  with  de¬ 
vils  :  now  the  devil  (continues  his  Lordfhip)  was  in  St 
Paul’s  opinion  fomethingP ’  But  the  inference  which 

the 


Supper 

ii . 

Suppofition. 

v— 1 -V ; 

*  i  Cor.  x. 
37* 


xG  . 

The  ordi¬ 
nance  not 
generally 
Bnderftood, 


SUP  [  21  ] 

the  apoftle  draws  from  the  acknowledged  truth,  that 
the  cup  of  bleffing  which  we  blefs  is  the  communion  oi 
the  blood  of  Chrift,  and  the  bread  which  we  break  the 
communion  of  the  body  of  Chrift,  puts  his  meaning,  our 
author  thinks,  beyond  all  doubt.  He  fays*  that  the 
partaking  of  one  bread  makes  the  receivers  of  many  to 
become  one  body.  A  juft  inference,  if  this  rite  be  of 
the  nature  of  a  feajl  upon  the  fucrifice ;  for  then  the 
communion  of  the  body  and  blood  of  Chrift  unites  the  re¬ 
ceivers  into  one  body  by  an  equal  dillribution  of  one 
common  benefit.  But  if  it  be  only  a  general  comme¬ 
moration  of  a  deceafed  benefadtor,  it  leaves  the  receivers 
as  it  found  them,  not  one  body ,  but  many  feparate  pro- 
felfors  of  one  common  faith.  _  . 

Thus  have  we  given  fueh  a  view  as  our  limits  would 
permit  us  to  give,  of  the  principal  opinions  that  have 
been  held  refpeaing  the  nature  and  end  of  the  Lord’s 
Supper.  It  is  an  ordinance  which  feems  not  to  be  ge¬ 
nerally  underftood  >  though,  being  intended  to  fhow 
forth  the  Lord’s  death  till  he  come,  it  is  furely  of  fut- 
ficient  importance  to  engage  the  attention  of  every  fe- 
tlous  Chriftian.  The  moil  confiderable  Proteftant  di¬ 
vines  who  have  exprefsly  written  upon  it  are,  Johnfon  in 
his  Unbloody  Sact'ifce  ;  Cud  worth  in  his  Difcourfe  con¬ 
cerning  the  true  Nature  of  the  Lord's  Supper ;  Hoadley 
in  his  Plain  Account ;  and  Warburton  in  his  Rational 
Account .  The  notions  of  Cud  worth  and  Warburton  are 
the  fame,  and  perhaps  they  differ  not  fo  much  from 
thofe  of  Johnfon  as  many  readers  feem  to  imagine.  At 
any  rate,  the  arguments  by  which  Warburton  fupports 
his  do&rine  mud  have  fome  force,  fince  it  is  faid  that 
Hoadley  himfelf  acknowledged  they  would  be  unan- 
fwerable,  if  it  could  be  proved  that  the  death  of  Chrift 
was  a  real  facrifice. 

SUPPLEMENT,  in  literature,  an  appendage,  to 
fupply  what  is  wanting  in  a  book.  Books  of  various 
kinds  require  fuch  an  appendage ;  but  none  fo  much  as 
a  dictionary  of  arts  and  feiences,  which,  from  the  pro- 
greflive  courfe  of  phyfical  fcience,  cannot  be  completed 
without  it. 

SUPPORTED,  in  Heraldry *  a  term  applied  to  the 
uppermoft  quarters  ©f  a  fhield  when  divided  into  feveral 
quarters,  thefe  feeming  as  it  were  fupported  or  fuftained 
by  thofe  below.  The  chief  is  faid  to  be  fupported  when 
it  is  of  two  colours,  and  the  upper  colour  takes  up  two- 
thirds  of  it.  In  this  cafe  it  is  fupported  by  the  colour 
underneath. 

SUPPORTERS,  in  Heraldry,  figures  in  an  achieve¬ 
ment  placed  by  the  fide  of  the  fhield,  and  feeming  to 
fupport  or  hold  up  the  fame.  Supporters  are  chiefly 
figures  of  beafts  :  figures  of  human  creatures  for  the  line 
purpofe  are  called  tenants . 

SUPPOSITION,  in  Mufic,  is  when  one  of  the  parts 
dwells  on  a  note,  while  another  part  makes  two  or  more 
leffer  notes  equivalent  to  it,  by  conjoint  degrees. 

Suppofition  is  defined  by  a  late  author  the  ufing  of 
two  fucceflive  notes,  of  the  fame  value  as  to  time  j  the 
one  whereof,  being  a  difeord,  fuppofes  the  other  a  con¬ 
cord. 

The  harmony,  Mr  Malcolm  obferves,  is  always  to  be 
full  on  the  accented  parts  of  the  bar  or  meafure  j  but, 
on  the  unaccented,'  difeords  may  tranfiently  pafs,  with¬ 
out  any  offence  to  the  ear.  This  traniient  ufe  of  dif¬ 
eords  followed  by  concords,  make  what  we,  after  the 
French,  call  fuppojition . 
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Concords  by  fuppofition  are  thofe  where  the  conti-  Suppofition 
nued  bafe  adds  or  fuppofes  a  new  found  below  the  fun-  jj^ 
damental  bafs  *,  whence  fuch  concords  always  fueceed  the ,  .  , 
extent  of  the  oftave.  Of  thefe  concords  there  are  three 
forts,  all  which  are  concords  of  the  feventh  :  the  firft, 
when  the  added  found  is  a  third  below  the  fundamental 
found  j  fuch  is  the  concord  of  the  ninth :  and  if  the 
concord  of  the  ninth  is  formed  by  the  mediant,  added 
below  the  fenfible  concord  in  the  minor  mode,  then  the 
concord  is  called  the  fuperjkious  fifth .  The  fecond  kind 
is,  when  the  fuppofed  found  is  a  fifth  below  the  funda¬ 
mental  found,  as  in  the  concord  of  the  fourth  or  ele¬ 
venth  \  and  if  the  concord  is  fenfible,  and  the  tonic  be 
fuppofed,  this  concord  is  called  the  Juperfiuous  feventh. 

The  third  kind  is  that  where  the  fuppofed  found  is  be¬ 
low  a  concord  of  the  diminifhed  feventh  \  if  it  is  a  fifth 
below,  i.  e.  if  the  fuppofed  found  be  the  mediant,  the 
concord  is  called  the  concord  of  the  fourth  and  fuper- 
fluous  fifth  ;  if  it  is  a  feventh  below,  i.  e.  if  the  fuppofed 
found  be  the  tonic,  the  concord  is  called  the  leffer fixth 
an  d  fuperjluous  feven  th . 

SUPPOSITORY,  a  kind  of  medicated  cone  or  ball,- 
which  is  introduced  into  the  anus  for  opening  the  belly. 

It  is  ufually  compofed  of  common  honey,  mixed  up 
with  foap  or  oil,  and  formed  into  pieces  of  the  length 
and  thicknefs  of  the  little  finger,  only  pyramidal.  To 
the  eompofition  is  fometirnes  alfo  added  powder  of  fcam- 
mony,  euphorbium,  colocynthis,  fait,  aloes,  &c.  accord¬ 
ing  to  the  cafe  of  the  patient. 

The  fuppofitory  was  invented  for  the  convenience  of 
fuch  as  have  an  averfion  to  clyfters  5  onto  be  ufed  when 
the  difeafe  does  not  allow  their  ufe. 

SUPPRESSION,  in  Medicine,  is  generally  ufed  to 
lignify  a  retention  of  urine  or  of  the  menfes. 

SUPPURATION,  the  fecond  way  wherein  an  in¬ 
flammation  terminates  ;  being  a  converfion  of  the  infpif- 
fated  blood  and  the  firft  adjacent  parts,  as  the  veffels  and 
fat,  into  pus  or  matter  ;  which  diforder,  when  it  has  not 
yet  found  an  opening,  is  generally  called  an  abfeefs . 

SUPRACOSTALESy  in  Anatomy .  See  Table  of 
the  Mufcles  in  Anatomy. 

SUPRALAPSARIANS,  in  Theology ,  perfons  who 
hold  that  God,  without  any  regard  to  the  good  or  evil 
works  of  men,  has  refolved,  by  an  eternal  deer ee,fupra 
lapfum ,  antecedently  to  any  knowledge  of  the  fall  of 
Adam,  and  independently  of  it,  16  fave  fome  and  to 
damn  others ;  or,  in  other  words,  that  God  intended  to 
glorify  his  juftice  in  the  condemnation  of  fome,  as  well 
as  lus  mercy  in  the  falvation  of  others  y  and  for  that  pur¬ 
pofe  decreed  that  Adam  fhuuld  neceflarily  fall,  and  by 
that  fall  bring  himfelf  and  all  his  offspring  into  a  fta'te  of 
everlafling  condemnation*. 

Thefe  are  alfo  called  <intelapfaries,  and  are  oppofed  to 
fublapfaries  and  infralapfaries.  . 

According  to  the  fupralapfarians,  the  objeft  of  pre- 
doftination  i3,  homo  creabihs  et  labilis  ;  and,  according- 
to  the  fublapfarians  and  infralapfarians,  homo  creatus  et ' 
lapfus . 

SUPRASPINATUS,  i n  Anatomy.  See  Table  of 
the  Mufcles  in  Anatomy. 

SUPREMACY,  the  iuperiority  or  fovereignty  of  ■ 
the  king.  See  Sovereignty. 

SUR,  or  Shur,  in  Ancient  Geography,  a  defert  of 
Arabia  Petraea,  extending;  between  Paleftine  and  the 
Arabian  gulf  >  into  which  the  Ifiaelites,  after  marching 
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through  the  Red  Tea,  firft  came  (Exod.  XV.  22.).  A- 
(  gain  (Numb,  xxxiii.  8.),  it  is  faid,  that  from  the  fea 
they  went  three  days  journey  into  the  Wildernefs  of 
Etham  \  whence  fome  conclude  that  Etham  and  Shur 
are  the  fame  wildernefs  ;  or  only  differ  as  a  part  from 
the  whole,  Shur  being  the  general  name,  and  Etham 
that  part  of  it  lying  neareft  to  the  place  of  encampment 
of  the  fame  name.  We  know  fo  little  of  the  geography 
of  thefe  places,  that  there  is  more  room  for  deputation 
than  for  decifion.  As  to  the  route  which  the  Ifraelites 
followed  in  their  palfage  through  the  Red  fea,  Mr  Bry¬ 
ant,  we  think,  has  given  the  moil  fatisfa&ory  account 
in  his  late  work  on  the  Plagues  of  Egypt,-— Shur  is  now 
called  Corondel \ 

SURAT,  a  city  of  Indoftan,  belonging  to  Britain, 
on  the  weftern  coaft  of  the  peninfula,  a  little  to  the 
northward  of  Bombay,  and  about  16  miles  up  the  river 
Tappee.  It  is  but  of  modern  date,  and  is  a  moft  re¬ 
markable  inftance  of  the  power  of  trade  to  bring  wealth 
and  population  to  any  fpot  where  it  can  be  brought  to 
fettle.  Towards  the  middle  of  the  1 7th  century,  this 
place  was  only  the  refort  of  a  few  merchants,  who,  un¬ 
der  the  fhelter  of  an  old  infignificant  caftle,  laid  the  firft 
foundations  of  a  city  now  almoft  as  large  and  fully  as 
populous  as  London  within  the  walls,  and  containing 
many  fine  buildings  of  Indian  architecture,  which  is 
partly  Gentoo  and  partly  Morifque.  Thofe  of  the 
greatefl  note  are  fo  contrived,  that  the  gateway  is  defen- 
hble  againft  any  fudden  irruption  of  a  few  armed  men. 
The  private  apartments  lie  backwards  for  the  conveni- 
ency  of  the  women,  of  whom  the  Moors  are  remark¬ 
ably  jealous.  They  are  fond  of  having  one  room,  in 
the  midfl  of  which  a  fountain  keeps  playing,  and  which, 
by  its  noife,  lulls  them  to  fleep,  and  refrefhes  the  room 
by  its  coolnefs  ;  but  thus  a  damp  is  produced,  which 
would  be  very  dangerous  to  Europeans.  They  have 
alfo  generally  a  faloon  with  fountains  playing  in  it, 
which,  with  the  variegated  flower-beds,  in  which  they 
are  very  curious,  makes  a  beautiful  profpeCt.  During 
the  intenfe  heats  of  fummer  they  have  country  retire¬ 
ments  a  little  way  out  of  town,  where  they  refide,  or  go 
in  parties  to  amufe  themfelves.  The  ftreets  are  irregu¬ 
larly  laid  out }  but  have  one  property  which  renders  it 
agreeable  to  walk  in  them,  viz.  that  a  competent  width 
being  left  at  bottom,  the  upper  Rories  of  the  houfes  pro¬ 
ject  over  one  another  in  fuch  a  manner,  that  people 
may  with  eafe  converfe  from  them  *,  by  which  means 
the  ftreet  is  agreeably  fhaded,  at  the  fame  time  that  a 
proper  ventilation  is  not  impeded,  but  rather  promoted. 
The  fhops,  notwithflanding  the  vaft  trade  carried  on  in 
this  great  and  populous  city,  have  a  very  mean  appear¬ 
ance,  owing  to  the  dealers  keeping  their  goods  in  ware- 
houfes,  and  felling  by  famples. 

No  place  is  better  fupplied  with  provifions  than  the 
city  of  Surat  while  its  communication  with  the  country 
remains  open.  Befides  the  unbounded  importation,  by 
which  every  article  is  brought  here  in  great  abundance, . 
the  natural  productions  of  the  foil  are  excellent,  though 
lefs  cheap  than  in  other  parts  of  India,  as  at  Bengal  ef- 
pecially  *,  yet  in  that  place,  though  the  cattle  and  poul¬ 
try  are  bought  originally  at  a  very  low  rate,  they  turn 
out  very  dear  by  the  time  they  are  fed  for  the  table. 
Here,  however,  all  kinds  of  eatables  may  be  had  at  a 
reafonable  price,  ready  for  immediate  ufe,  and  as  good 
jas  can  be  found  anywhere.  The  wheat  of  Surat  is  fa¬ 


mous  all  over  India  for  its  lingular  fubftance,  whitenefs, 
and  tafle  ;  and  its  falads  and  roots  are  like  wife  of  an 
excellent  quality.  There  are  alfo  many  kinds  of  wild¬ 
fowl  and  other  game  to  be  had  at  an  eafy  rate  j  but 
for  wines  and  fpirituous  liquors  they  depend  moftly  on 
importation. 

Surat  was  furrounded  with  a  wall  in  a  ftiort  time  after 
it  had  alfumed  the  form  of  a  town.  The  fortification, 
however,  was  meant  only  to  prevent  the  incurfions  of 
the  Mahrattas,  who  had  twice  pillaged  it ;  fo  that  the- 
place  was  by  no  means  capable  of  Handing  any  regular 
fiege.  Even  the  caftle  appears  but  a  poor  defence,  be¬ 
ing  mounted  with  cannon  here  and  there,  without  any 
order,  or  without  any  thing  like  an  attempt  towards 
military  architecture. 

In  this  city,  before  the  Eaft  India  Company  became 
inverted  with  the  poffeftion  of  Bombay,  was  the  prefi- 
dency  of  their  affairs  on  the  weftern  coaft.  For  this 
purpofe  they  had  a  faCtory  eftablifhed  there  with  great 
privileges  by  the  Mogul  government ;  and  even  after 
the  prefidency  was  eftablifhed  at  Bombay,  they  conti¬ 
nued  a  faCtory  here  at  one  of  the  belt  houfes  in  the  city  5 
which  yet  not  being  fpacious  enough  to  contain  their 
effeCts,  they  hired  another  at  fome  diftance  from  it,  and 
nearer  the  water-fide,  which  was  called  the  new  faCtory. 
In  the  mean  time,  the  city  flouriftied,  and  became  the 
centre  of  all  the  Indian  trade,  being  much  more  fre¬ 
quented  for  the  fake  of  foreign  merchandife  than  for 
either  the  natural  productions  or  manufactures  of  the 
country,  though  they  alfo  made  a  confiderable  part  of 
its  commerce.  In  ftiort,  there  was  fcarce  any  article  of 
merchandife  but  what  was  to  be  found  at  all  times  in 
Surat,  almoft  as  readily  as  in  London  itfelf.  While 
the  Mogul  government  wras  in  its  vigour,  there  was 
fuch  a  (how  of  juftice  kept  up,  as  induced  merchants  of 
all  religions  and  denominations  to  take  up  their  refid ence 
in  the  city.  The  Gentoos  efpecially  reforted  thither, 
in  order  to  avoid  the  oppreflions  of  their  own  govern¬ 
ment.  Great  care  indeed  was  taken  that  no  very  fla¬ 
grant  ads  of  oppreftion  fhould  be  committed  ;  fo  that, 
in  what  fometimes  happened,  appearances  were  at  leaft 
kept  up*,  and  the  oppreflions  of  government  were  chiefly 
owing  to  the  animofities  and  rivalfhip  of  the  merchants 
themfelves.  As  an  inftance  of  the  great  extent  to  which 
commerce  was  pufhed  in  Surat,  we  ftiall  here  quote 
from  Mr  Grofe,  what  is  faid  by  Captain  Hamilton  of  a 
merchant  named  Abdu/gafoi/r,  viz.  “  That  he  drove  a 
trade  equal  to  the  Eaft  India  Company  :  for  he  had 
known  him  fit  out  in  a  year  above  20  fail  of  ftiips,  be¬ 
tween  300  and  800  tons,  none  of  which  had  lefs  of  his 
own  ftock  than  20,oool.  and  fome  of  them  25,000k 
After  that  foreign  ftock  was  fent  away,  it  behoved  him 
to  have  as  much  more  of  an  inland  ftock  for  the  follow¬ 
ing  year’s  market.’’  On  the  deceafe  of  this  merchant, 
the  government  feized  on  a  million  of  his  money  ;  and 
his  grandfon  was  not  only  deprived  of  all  that  he  poffef- 
fed,  but  barbaroufly  murdered  through  the  envy  and 
treachery  of  his  brother  merchants,  and  the  rapacity  of 
the  governor. 

The  city  of  Surat  was  taken  and  ruined  by  the  Por- 
tuguefe  in  1520  ;  and  it  was  not  till  after  this  misfor¬ 
tune  that  it  became  fuch  a  celebrated  emporium.  All 
the  Indian  merchants  who  had  been  accuftoraed  to  trade 
thither  contributed  to  re-eftablifh  it  ;  but  it  was  not  till 
near  a  century  after  that  it  became  the  general  rtapleof 
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Surat,  Indian  and  European  merchandife ;  when  the  Dutch 
Surcharge,  appearing  in  the  Indian  ocean,  had  deprived  the  Portu- 
1  Y— guefe  of  all  their  conquefts  on  that  coaft,  and  almoft 
entirely  ruined  their  trade.  The  Engliffi  eftablilhed  a 
factory  here  in  1609,  the  Dutch  in  1616,  and  the 
French  in  1 665.  In  procefs  of  time,  the  Indian  feas 
being  greatly  infefted  by  pirates,  a  naval  officer  was 
appointed  by  the  Mogul  to  keep  them  in  awe.  This 
officer  wras  named  Siddee  (a)  Mujfoot ,  who  had  been 
chief  of  an  Ethiopian  colony  fettled  at  Rajapore.  Here 
he  had  collefled  fome  veffels  of  confiderable  force,  and 
carried  on  fome  trade,  till  he  wTas  difpoffeffed  by  the 
Mahrattasj  upon  which  he  repaired  to  Bombay,  and 
afterwards  to  Surat,  where  he  was  appointed  admiral  on 
that  ftatiori  to  the  Mogul,  with  a  yearly  revenue  of 
about  36,0001.  fterling.  Though  he  had  no  power, 
independent  of  the  marine,  he  feized  on  the  caftle,  en¬ 
croached  on  the  town,  and  appropriated  to  himfelf  a 
third  part  of  its  revenues,  under  pretence  of  arrears  due 
in  his  appointed  revenue.  Another  third  wTas  paid  to 
the  Mahrattas,  to  prevent  their  depredations  upon  trade 
in  the  open  country  •,  but  they,  not  fatisfied  with  this 
ftipulation,  watched  an  opportunity  to  plunder  the  town, 
which  was  kept  in  fubje&ion  by  Siddee  Muffoot,  till 
his  death  which  happened  in  1756. 

Siddee  Muffoot  was  fucceeded  by  his  fon,  who  foon 
rendered  himfelf  very  difagreeable  to  the  inhabitants.  In 
1758,  the  Englifh  fa&ory  was  greatly  oppreffedby  him, 
and  the  black  merchants  treated  ftill  worfe  *,  on  which 
the  latter  applied  to  Mr  Ellis  the  Englifh  chief  at  that 
time,  defiring  him  to  recommend  it  to  the  prefidency  of 
Bombay  to  take  the  caftle  by  force  out  of  the  hands  of 
the  ufurper.  This  propofal  proving  agreeable,  Admiral 
Pococke,  who  was  then  with  his  fquadron  at  Bombay, 
readily  concurred  in  fupporting  the  expedition.  The 
enterprife  was  conduced  with  the  ufual  fuccefs  attend¬ 
ing  the  Britifh  arms  ;  and  Captain  Maitland  the  con- 
du<ftor  took  poffeffion  of  the  caftle  with  its  revenue  in 
name  of  the  Eaft  India  Company,  who  were  confirmed 
in  the  government  by  grants  from  the  Mogul. 

SURCHARGE  of  the  Forest,  is  when  a  com¬ 
moner  puts  more  beafts  in  the  foreft  than  he  has  aright 
to.  See  Forest. 

SURCHARGE  of  Common ,  is  a  difturbance  of  common 
of  pafture,  by  putting  more  cattle  therein  than  the  paf- 
ture  and  herbage  will  fuftain,  or  the  party  hath  a  right 
to  do.  This  injury  can  only  happen  where  the  com¬ 
mon  is  appendant  or  appurtenant,  and  of  courfe  limitable 
by  law  \  or  where,  when  in  grofs,  it  is  exprefsly  limited 
and  certain  \  for  where  a  man  hath  common  in  grofs, 
fans  nombre ,  or  without  flint,  he  cannot  be  a  furcharge. 
In  this  cafe  indeed  there  muft  be  left  fufficient  for  the 
lord’s  own  beafts. 

The  ufual  remedies  for  furcharging  the  common  are 
by  the  lord’s  diftraining  the  furplus  number,  or  by  his 
bringing  an  adlion  of  trefpafs,  or  by  a  fpecial  a61ion  on 
the  cafe,  in  which  any  commoner  may  be  plaintiff.  The 
ancient  and  moft  effectual  method  of  proceeding  is  by 
writ  of  admeafurement  of  pafture. 

Writ  of  Second  SURCHARGE ,  de  fecunda  fuperonera - 
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tione,  is  given  by  the  ftatute  of  Weftm.  2.  13  Edw.  I,  Surcharge 
cap.  8.  when,  after  the  admeafurement  of  pafture  hath 
afcertained  the  right,  the  fame  defendant  furcharges  the  . 
common  again  $  and  thereby  the  fheriff  is  directed  to 
inquire  by  a  jury  whether  the  defendant  has  in  fa<ft  again 
furcharge d  the  common  5  and  if  he  has,  he  (hall  then 
forfeit  to  the  king  the  fupernumerary  cattle  put  in,  and 
alfo  fhall  pay  damages  to  the  plaintiff. 

SURCINGLE,  a  girdle  wherewith  the  clergy  of 
the  church  of  England  ufually  tie  their  caffocks.  See 
Girdle. 

SURCO  AT,  a  coat  of  arms,  to  be.  worn  over  body 
armour. 

The  furcoat  is  properly  a  loofe  thin  taffety  coat,  with 
arms  embroidered  or  painted  on  it.  Such  as  is  worn  by 
heralds,  anciently  alfo  ufed  by  military  men  over  their 
armour  to  diftinguiffi  themfelves  by. 

SURD,  in  Arithmetic  and  Algebra ,  denotes  any  num¬ 
ber  or  quantity  that  is  incommenfurable  to  unity:  other- 
wife  called  an  irrational  number  or  quantity .  See  Al¬ 
gebra,  Part.  I.  Chap.  IV. 

SURETY,  in  Law,  generally  fignifies  the  fame  with 
Bail. 

SURF,  is  a  term  ufed  by  feamen  to  exprefs  a  peculiar 
fwell  and  breaking  of  the  fea  upon  thefliore.  It  fome- 
times  forms  but  a  (ingle  range  along  the  fhore,  and  at 
others  three  or  four  behind  one  another  extending  per¬ 
haps  half  a  mile  out  to  fea.  The  furf  begins  to  affunle' 
its  form  at  fome  diftance  from  the  place  where  it  breaks, 
gradually  accumulating  as  it  moves  forward  till  it  gain, 
not  uncommonly,  in  places  within  the  limits  of  the 
trade-winds,  a  height  of  15  or  20  feet,  when  it  over¬ 
hangs  at  top,  and  falls  like  a  cafcade  with  great  force 
and  a  prodigious  noife.  Countries  where  furfs  prevail 
require  boats  of  a  particular  conftru6lion  very  different 
from  the  greater  part  of  thofe  which  are  built  in  Eu¬ 
rope.  In  fome  places  furfs  are  great  at  high,  and  in 
others  at  low  water ;  but  we  believe  they  are  uniform¬ 
ly  moft  violent  during  the  fpring-tides. 

It  is  not  eafy  to  affign  the  caufe  of  furfs.  That  they 
are  affe&ed  by  the  winds  can  hardly  be  queftionedj  but 
that  they  do  not  proceed  from  the  immediate  operation 
of  the  wind  in  the  places  where. they happen,  is  evident 
from  this  circumftance,  that  the  furf  is  often  higheft  and 
moft  violent  where  there  is  leaft  wind,  and  vice  verfa . 

On  the  coaft  of  Sumatra  the  higheft  are  experienced 
during  the  fouth-eaft  monfoon,  which  is  never  attended 
with  fuch  gales  as  the  north-weft.  As  they  are  moft. 
general  in  the  tropical  latitudes,  Mr  Marfden,  who 
feems  to  have  paid  much  attention  to  the  fubjed,  attri¬ 
butes  them  to  the  trade-winds  which  prevail  at  a  diftance 
from  ffiore  between  the  parallels  of  30  degrees  north 
and  fouth,  whofe  uniform  and  invariable  a<ftion  caufes  a 
long  and  conftant  fwell,  that  exifts  even  in  the  calmeft 
weather,  about  the  line,  towards  which,  its  dire&ion 
tends  from  either  fide.  This  fwell,  when  a  fquall  hap¬ 
pens  or  the  wind  frefhens  up,  will  for  the  time  have 
other  fubfidiary  waves  on  the  extent  of  its  furface,  break¬ 
ing  often  in  a  dire&ion  contrary  to  it,  and  which  will 
again  fubfide  as  a  calm  returns,  without  having  pro¬ 
duced 


(a)  When  the  Abyffinian  (laves  are 

Sid  dees ^ 


promoted,  to  any  office  under  the  Mogul  government,  they  are. called." 
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Surf  duced  on  It  any  perceptible  effe£L  Sumatra,  though 
|! .  not  continually  expofed  to  the  fouth-eaft  trade-wind,  is 
nr  eit.  ^  noj.  ^iftant  but  ^hat  its  influence  may  be  prefumed  to 
extend  to  it  3  and  accordingly  at  Poolo  Pefang,  near  the 
fouthern  extremity  of  the  ifland,  a  conftant  foutherly  fea 
is  obferved,  even  after  a  flrotig  north* weft  wind.  This 
inceffant  and  powerful  fwell  rolling  in  from  an  ocean, 
open  even  to  the  pole,  feems  an  agent  adequate  to  the 
prodigious  effedts  produced  on  the  coaft  ;  whilft  its  very 
iize  contributes  to  its  being  overlooked.  It  reconciles 
almoft  all  the  difficulties  which  the  phenomena  feem  to 
prefent,  and  in  particular  it  accounts  for  the  decreafe  of 
the  furf  during  the' north- Weft  monfoon,  the  local  wind 
then  counteracting  the  operation  of  the  general  one  ; 
and  it  is  corroborated  by  an  obfervation,  that  the  furfs 
on  the  Sumatran  coaft  ever  begin  to  break  at  their 
fouthern  extreme,  the  motion  of  the  fwell  not  being  per¬ 
pendicular  to  the  direction  of  the  fh ore.  T  his  explana¬ 
tion  of  the  phenomena  is  certainly  plaufible ;  but,  as  the 
author  candidly  acknowledges,  objedliOns  may  be  urged 
to  it.  The  trade-tvinds  and  the  fwell  occaiioried  by 
them  are  remarkably  fteady  and  uniform  ;  but  the  furfs 
are  much  the  reverfe.  How  then  comes  an  uniform 
caufe  to  produce  unfteady  effedts  ? 

In  the  opinion  of  our  author  it  produces  no  unfteady 
effedts.  The  irregularity  of  the  furfs,  he  fays,  is  per¬ 
ceived  only  within  the  remoter  limits  of  the  trade-winds. 
But  the  equatorial  parts  of  the  earth  performing  their 
diurnal  revolution  with  greater  velocity  than  the  reft,  a 
larger  circle  being  defcribed  in  the  fame  time,  the  wa¬ 
ters  thereabout,  from  the  ftronger  centrifugal  force,  may 
be  fuppofed  more  buoyant  ;  to  feel  lefs  re  ft  rain  t  from 
the  fluggifti  principle  of  matter  ;  to  have  lefs  gravity  ; 
and  therefore  to  be  more  obedient  to  external  impulfes 
of  every  kind,  whether  from  the  winds  or  any  other 
caufe. 

SURFACE.  See  Superficies. 

SURFEIT,  in  Medicine ,  a  ficknefs  with  a  fenfation 
of  a  load  at  the  ftomach,  ufiially  proceeding  from  fome 
error  in  diet,  either  with  regard  to  the  quantity  or  qua¬ 
lity  of  the  food  taken.  Sometimes,  however,  a  furfeit 
is  only  a  plethora  from  indolence  and  full  diet;  in  which 
cafe  perfpiration  is  defedtive  ;  and  eruptions  appear  on 
the  Ikin. 


Fading  for  fome  time,  and  an  attention  to  temperance  Sutftlt 
afterwards,  "frith  fome  brifk  purgatives,  will  generally  II 
remove  the  effedts  of  a  furfeit,  when  it  is  unaccompanied  t  ^°n 
with  other  more  permanent  affedtions. 

Surfeit,  in  Farriery .  See  Farriery  Index . 

SURGE,  in  the  fea-language,  the  fame  with  a  wave. 

See  Wave. 

SURGEON,  or  Chirurgeon,  one  that  profelfes  the 
art  of  Surgery. 

In  England  there  are  two  diftindt  companies  of  fur¬ 
geons  now  occupying  the  feitnee  or  faculty  of  furgery; 
the  one  company  called  barbers ,  the  other  furgeons , 
which  latter  are  not  incorporated.— -The  two  are  united 
to  fue,  and  be  fued,  by.  the  names  of  inafters  or  gover¬ 
nors  and  commonalty  of  t  he  myftery  of  barbers  and  fur¬ 
geons  of  London.  32  Hen.  VIII.  c.  42. 

No  perfon  ufing  any  baibery  or  (having  in  London, 
ftiall  occupy  any  furgery,  letting  of  blood,  or  other  mat¬ 
ter  ;  drawing  of  teeth  only  excepted.  And  no  perfon 
ufmg  the  myftery  or  craft  ot  furgery  (hall  occupy  or  ex- 
ercife  the  feat  or  craft  of  barbery  or  (having,  neither  by 
himfelf,  nor  any  other  for  his  ufe.  32  Hen.  VI II. 

C.  4'2. 

By  the  fame  ftatute,  furgeons  are  obliged  to  have 
figjis  at  their  doors. 

The  French  chirurgeons  being  refufed  to  be  admitted 
into  the  univerftties  (m.twithftanding  that  their  art 
makes  a  branch  of  medicine),  on  pretence  of  its  border¬ 
ing  a  little  on  butchery  or  cruelty,  affociated  thetrfelves 
into  a  brotherhood,  under  the  protedHwn  of  S.  Crlmus 
and  S.  Damian  :  on  which  account,  according  to  the 
laws  of  their  tr.itifution,  they  are  obliged  to  drefs  and 
look  to  wounds  gratis  the  fir  ft  Monday  of  each  month. 

They  diftinguiffi  between  a  chirurgeon  of  the  long 
robe  and  a  barber-chirm geon.  The  firft  has  ftudied 
phyfic,  and  is  allowed  to  wear  a  gown.  The  (kill  of 
the  other,  btfides  what  relates  to  the  management  of 
the  beard,  is  fuppofed  to  be  confined  to  the  more  fimple 
and  eafy  operations  in  chirurgery ;  as  bleeding,  tooth¬ 
drawing,  &c. 

They  were  formerly  diftinguiftied  by  badges :  tliofe 
of  the  long  gown  bore  a  cafe  of  inftruments ;  the  barber^ 
a  bafon. 


surgery. 


THE  term  furgery  has  been  ufually  employed  to 
figriify  that  part  of  medicine  which  treats  of  the 
difeafes  of  the  human  body  which  are  to  be  cured  or 
alleviated  by  the  hand,  by  inftruments,  or  by  external 
applications. 

INTRODUCTION. 

Medicine  and  furgery,  formerly  regarded  as  one  and 
the  fame  fcience,  were  exercifed  by  the  fame  perfons 
during  the  moft  remote  ages  5  and  their  reparation,  fuch 
as  now  generally  exifts,  is  to  be  confidered  as  a  modern 
inftitution.  If  we  confider  their  origin  and  end,  the 
knowledge  which  the  practitioner  of  each  requires,  and 
the  connection  which  naturally  fubfifts  between  the  dif¬ 


eafes  which  are  fuppofed  peculiarly  to  belong  to  each  de¬ 
partment,  it  is  probable  that  the  firft  practitioners  con¬ 
founded  them  with  one  another ;  and  it  is  eafy  to  con¬ 
ceive  how  the  fame  ideas  fhould  have  paffed  from  one 
generation  to  another.  At  laft,  however,  the  know¬ 
ledge  of  the  healing  art  being  greatly  enlarged,  it  be¬ 
came  neceffary  to  feparate  it  into  different  claffes,  and 
to  form  it  into  diftindt  departments  in  pradtice.  Ac¬ 
cordingly  there  were  not  only  fome  who  confined  them- 
felves  to  furgery,  but  there  were  lithotoinifts,  phleboto- 
mifts,  oculifts,  aurifts,  dentifts,  &c. 

We  do  not  propofe  here  to  enter  into  any  detail  in 
attempting  to  ffiow  how  this  reparation  was  made,  and 
ft  ill  lefs  to  make  mention  of  the  puerile  difputes  regard¬ 
ing  the  pre-eminence  of  medicine  to  furgery.  There 
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Introtluc-  are  few  we  believe  who  in  our  days  do  not  feel  that 
tl011*  fuch  a  pre-eminence  does  not  exift  in  nature  ;  that 
*"“~v  medicine  and  furgery  are  one  and  the  fame  fcsencej 
that  they  are  coeval  with  the  human  race;  and  tothofe 
9  who  are  able  to  appreciate  them,  they  mulf  appear  of 
equal  utility  and  importance.  The  healing  art  is  one, 
its  principles  ought  to  be  the  fame  throughout,  and  the 
exercifes  of  its  different  branches  fuppofes  the  fame  fun¬ 
damental  knowledge;  but  it  offers  in  the  detail  fuch  a 
vaft  field  for  ftudy,  that  few  men  are  able  to  embrace 
the  whole,  and  to  cultivate  all  the  parts  with  equal  fuc- 
cefs.  It  becomes,  therefore,  an  advantage  to  fociety 
that  fuch  parts  as  can  be  eafily  feparated  in  praftice  be 
exercifed  by  different  individuals;  and  that  a  man  who 
has  acquired  a  general  knowledge  of  the  ftru<fture, 
fun&ions,  and  difeafes  of  the  animal  economy,  pra£tife 
in  fuch  departments  as  he  finds  his  talents  and  acquire¬ 
ments  point  out. 

Some  have  oppofed  furgery  to  medicine  by  qualifying 
the  firft  with  the  name  of  art,  and  in  giving  to  the  fe- 
cond  that  of  fcience.  To  pretend  that  furgery  is  no¬ 
thing  but  the  art  of  treating  difeafes  by  external  means 
or  by  manual  operations,  is  to  rank  it  among  the  me¬ 
chanical  profeffions;  and  to  confider  as  a  good  furgeon, 
the  man  who  can  drefs  an  ulcer,  apply  a  bandage,  reduce 
a  fra&ure,  amputate  a  limb,  or  perform  fuch  like  opera¬ 
tions,  on  the  living  body.  We  have  already  mentioned 
that  the  healing  art  is  the  fame  in  all  its  branches;  the 
internal  organs  of  the  body  in  a  ffate  of  health  are  go¬ 
verned  by  the  fame  general  laws,  and  many  of  them  are 
analogous  in  ftru&ure  to  the  external  parts  ;  and  the 
nature  of  a  local  difeafe  can  never  be  underftood  if  we 
are  not  acquainted  with  all  the  deviations  from  the  na¬ 
tural  ftate,  of  which  the  whole  animal  fyftem  is  fufeep- 
tible.  If  a  phyfician  be  called  to  treat  a  pleurify,  he 
cannot  expert  to  do  it  with  fuccefs  unlefs  he  have  a  fuf- 
ficiently  clear  idea  of  the  nature  of  inflammation,  or  at 
lead  of  the  principal  fymptoms  which  charadferife  it; 
of  its  confequences,  and  of  the  proper  mode  of  applying 
the  means  to  remove  it.  This  knowledge  is  not  lefs 
neceffary  to  the  furgeon  who  is  called  to  treat  an  wound, 
the  management  of  which  depends  chiefly  on  the  pre¬ 
cautions  neceffary  to  prevent  and  remove  inflammation 
in  the  affe&ed  parts,  without  at  the  fame  time  weaken¬ 
ing  too  much  the  vital  powers.  The  knowledge  of  the 
phyfician  does  not  merit  more  the  name  of fcience ,  than 
that  of  the  furgeon  who  is  well  acquainted  with  the 
fun&ions  of  the  animal  economy,  with  morbid  ftru&ure, 
and  with  the  progrefs  and  termination  of  difeafes. 

The  ftudent  of  furgery  has  therefore  to  acquire,  not 
only  all  that  knowledge  neceffary  for  the  well  educated 
phyfician,  but  he  has  likewife  to  learn  the  manner  of 
performing  furgical  operations.  This,  though  no  doubt 
an  effential  requifite  to  the  furgeon,  is  by  no  means  fo 
important  as  a  competent  knowledge  of  thofe  difeafes 
and  dates  of  difeafe  which  require  fuch  means;  and  the 
young  furgeon  fhould  endeavour  nottocherifh  that  love 
of  operating  which  is  obferved  in  fome,  and  which  arifes 
from  the  ecl&t  which  a  dexterous  operator  generally  re¬ 
ceives. 

To  become  an  intelligent  and  expert  operator,  feveral 
qualifications  are  neceffary ;  and  fome  of  thefe  fall  to 
the  lot  of  few  individuals.  There  are  many  people, 
who,  though  they  have  acquired  an  extenfive  knowledge 
of  difeafes,  have  not  that  caltr.nefs  of  mind,  that  colleft- 
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ednefs  of  thought,  which  is  neceffary  for  a  good  opera-  Introduc¬ 
tory  and  there  are  fome  who  are  even  deficient  in  that  t  tlljn> 
mechanical  dexterity,  which,  though  not  requifite  in  all, 
is  yet  neceffary  in  feveral  of  the  operations  in  furgery. 

Thefe  talents,  however,  are  never  given  in  fuch  per¬ 
fection  as  not  to  require  cultivation.  An  early  habit  of 
being  prefent,  and  of  aflifting  at  operations,  prepares  the 
ftudent  to  a£t  for  himfelf;  and  a  long  and  unremitting 
habit  of  ufing  the  knife,  and  of  performing  operations 
on  the  dead  body,  gives  a  facility  in  all  the  mechanical 
part  of  them,  which  even  experience  on  the  living  body 
does  not  procure. 

Hijlory  of  Surgery. 

That  furgery  was  coeval  with  the  other  branches  of 
medicine,  or  perhaps  antecedent  to  any  of  them,  will 
not  admit  of  doubt.  The  wars  and  contentions  which 
have  taken  place  among  mankind  almoit  ever  finee  their 
creation,  neceffarily  imply  that  there  would  be  oecafion 
for  furgeons  at  a  very  early  period;  and  probably  ex¬ 
ternal  injuries  would  for  fome  time  be  the  only  dif¬ 
eafes  for  which  a  cure  would  be  attempted,  or  perhaps 
thought  practicable.  In  the  facred  writings  we  find 
much  mention  of  balfams,  particularly  the  balm  of 
Gilead,  as  excellent  in  the  cure  of  wounds;  though  at 
the  fame  time  we  are  informed  that  there  were  fome 
wounds  which  this  balfam  could  not  heal. 

Concerning  the  furgery  praCtifed  among  the  Egyp-  % 
tians,  Jews,  and  Afiatic  nations,  we  know  little.  The 
art  defeended  from  the  Greeks  to  us,  though  they  con- 
feffedly  received  it  from  the  eaftern  nations.  The  firft 
Greek  furgeons  on  record  are  TEfculapius  and  his  fons 
Podalirius  and  Machaon.  TEfculapius  flourifhed  about 
50  years  before  the  Trojan  war;  and  his  two  fons  diftin- 
guilhed  themfelves  in  that  war  both  by  their  valour  and 
by  their  fkillin  curing  wounds.  This  indeed  is  the  whole 
of  the  medical  fkill  attributed  to  them  by  Homer;  for 
in  the  plague  which  broke  out  in  the  Grecian  camp, 
he  does  not  mention  their  being  at  all  confulted.  Nav, 
what  is  ft  ill  more  ftrange,  though  he  fometimes  mentions 
his  heroes  having  their  bones  broke,  he  never  takes  no¬ 
tice  of  their  being  reduced  or  cured  by  any  other  than 
fupernatural  means ;  as  in  the  cafe  of  Alneas,  whofe 
thigh-bone  was  broken  by  a  ftone  caft  at  him  by  Dio- 
med.  The  methods  which  thefe  two  famous  furgeons 
ufed  in  curing  the  wounds  of  their  fellow  foldiers,  feems 
to  have  been  the  extraCling  or  cutting  out  the  darts 
which  infliCled  them,  and  applying  emollient  fomenta¬ 
tions  or  ftyptics  to  them  when  neceffary :  and  to  thefe 
they  undoubtedly  attributed  much  more  virtue  than 
they  could  poflibly  poffefs  ;  as  appears  from  the  follow¬ 
ing  lines,  where  Homer  deferibes  Eurypylus  as  wounded 
and  under  the  hands  of  Patroclus,  who  would  certainly 
pra£fife  according  to  the  diredtions  of  the  furgeons- 

Patroclus  cut  the  forky  fteel  away ; 

Then  in  his  hand  a  bitter  root  he  bruis’d, 

The  wound  he  wafh’d,  the  ftyptic  juice  infus’d. 

The  clofng flefh  that  inftant  ceas’d  to  glow; 

The  wound  to  torture,  and  the  blood  to  flow. 

Till  the  days  of  Hippocrates  we  know  very  little  of  ’ 
what  was  the  pra&icc  of  the  Greek  furgeons.  From 
him,  however,  we  learn,  that  the  pra£lice  of  blood-let¬ 
ting,  cupping,  and  Clarification,  was  known  to  them  \  aJ- 
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Hiftory.  fo  the  ufe  of  warn!  and  emollient  fomentations,  ifTufcs 

— “V- — '  made  with  hot  irons,  peffaries,  inje&ioiis,  fumigations, 
&c.  Hippocrates  alfo  gives  dire&ions  with  regard  to 
fractures,  luxations,  ulcers,  ftffulas.  He  direfrs  the  ex- 
tenfion,  reduction,  bandages,  and  fplints,  proper  to  be 
ufed  in  fraftures  and  luxations  of  different  bones,  with 
feveral  machines  to  increafe  the  extenfion  when  necel- 
fary.  He  direas  the  laxity  and  tightnefs  of  the  ban¬ 
dages  ;  the  intervals  for  unloofing  and  binding  them  on 
again  ;  the  pofitioh  and  repofe  of  the  fractured  member, 
and  the  proper  regimen  ;  and  he  mentions  the  time 
when  a  callus  is  ufually  formed.  He  treats  alfo  of  frac¬ 
tures  of  the  fkull,  and  the  method  of  applying  the  tre¬ 
pan.  In  his  treatment  of  ulcers,  he  fpeaks  of  reducing 
fungous  flefh  by  means  of  efcharotics,  fome  of  which 
are  alum,  nitre,  verdigrife,  quicklime,  &c. 

4  Surgery  appears  not  to  have  exiffed  in  Rome,  not- 

with Handing  the  warlike  genius  of  the  people,  for  more 
than  $00  years.  Archagathus,  a  Greek,  Was  the  nilt 
profeffor  of  the  art  in  that  city  ♦,  and  fo  frequently  em¬ 
ployed  the  knife,  hot  irons,  and  other  cruel  methods  of 
cure,  that  he  was  branded  with  the  opprobrious  title  of 
mrnifex ,  and  expelled  the  city,  where  no  phyfician  Or 
furgeon  of  eminence  again  made  his  appearance  for  I  80 
years.  At  this  time  Afclepiades  undertook  the  profef- 
fion  of  medicine  ;  but  feems  to  have  dealt  little  in  fur- 
gery.  Neither  have  we  any  thing  of  importance  On 
that  fubjeft  till  the  lime  of  Celfus,  who  floui idled  du¬ 
ring  the  reigns  of  Auguffus  and  Tiberius. — In  Iris 
work  on  furgery,  all  the  improvements  from  Hippocrates 
to  his  own  days  are  collected  ;  the  mod  minute  and 
trifling  difeafes  arc  not  omitted.  An  eminent  furgeon, 
of  the  moderns,  emphatically  exhorts  every  perfon  in 
that  profeffion  “  to  keep  Celfus  in  his  hands  by  day 
and  by  night.”  He  deferibes  the  figns  of  a  fra&ured 
fkull,  the  method  of  examining  for  the  fra&ure,  of  lay¬ 
ing  the  fkull  bare  by  an  incifion  in  the  form  of ’the  let¬ 
ter  X,  and  afterwards  of  cutting  away  the  angles,  and 
of  applying  the  trepan,  mentioning  alfo  the  figUs  bf 
danger  and  of  recovery.  He  obferved,  that  fometimes, 
though  very  rarely,  a  fatal  concuflion  of  the  brain  might 
happen  from  the  blood-veffels  within  the  fkull  being 
burff ,  the  bone  remaining  entire.  After  the  operation  of 
the  trepan,  fpungesand  cloths  wetted  with  vinegar,  and 
feveral  other  applications,  were  made  to  the  head  }  and, 
throughout,  fevere  abflinence  was  enjoined.  In  violent 
fractures  of  the  ribs,  he  -ordered  veneiedion  ;  low  diet  •, 
to  guard  againfl  all  agitation  of  the  mind,  loud  fpeak- 
ing,  motion,  and  every  thing  that  might  excite  cough¬ 
ing  or  fneezing.  Cloths  wetted  with  wine,  rofes  and 
bif,  and  other  applications,  were  laid  Over  the  fra&ure. 
The  cure  of  fractures,  in  the  upper  and  lower  extremi¬ 
ties,  he  faid  were  nearly  alike  ;  that  fractures  differ  in 
degree  of  violence  and  danger,  in  being  Ample  or  com¬ 
pound,  that  is,  wifh  or  without  a  wound  of  the  flefli,  and 
in  being  near  to  the  joint.  He  directs  the  extenfion  of 
the  member  by  affi Hants  ;  the  redudion,  by  the  fur- 
geon’s  hands,  of  the  fractured  bones  into  their  natural 
iituation  ;  and  to  bind  the  fra&ured  part  with  bandages 
of  different  lengths,  previoufly  dipped  in  wine  and  oil  : 
on  the  third  day  frefh  bandages  are  to  be  applied,  and 
the  fra&ured  member  fomented  with  warm  vapour, 
efpecially  during  the  inflammation.  Splints,  if  necef- 
fary,  are  to  be  applied,  to  retain  the  bones  in  a  fixed  po¬ 
rtion,  The  fradured  arm  is  to  be  fufpended  in  a  broad 
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fling  hung  round  the  neck  :  the  fractured  leg  is  to  be  Kiftaiyi 
inclofed  in  a  kind  of  cafe,  reaching  above  the  ham,  and 
accommodated  like  wife  with  a  fupport  to  the  foot,  and 
with  (traps  at  the  fide,  to  keep  the  leg  Heady  :  in  the 
fradured  thigh-bone,  the  cafe  is  to  extend  from  the  top 
of  the  hip  to  the  foot.  He  deferibes  the  method  of  treat¬ 
ing  compound  fradures,  and  of  removing  fmall  frag¬ 
ments  of  fplinters  of  bones  *,  and  the  manner  of  ex  trad¬ 
ing  darts.  In  luxations  of  the  flioulder,  he  mentions 
feveral  methods  of  giving  force  to  the  extenfion,  and  of 
replacing  the  diflocated  bone.  One  method  fimilar  to 
that  of  Hippocrates  was,  to  fufpend  the  patient  by  the 
arm  ;  the  fore  part  of  the  flioulder,  at  the  fame  time, 
refting  upon  the  top  of  a  door,  or  any  other  fuch  firm 
fulcrum.  Another  method  was  to  lay  the  patient  fu~ 
pine,  fome  afiifiants  retaining  the  body  in  a  fixed  pofi¬ 
tion,  and  others  extending  the  arm  in  the  contrary  di¬ 
rection  }  the  furgeon,  in  the  mean  time,  attempting,  by 
his  hands,  forcibly  to  reduce  the  bone  into  its  former 
place. 

If  a  large  inflammation  Was  expeded  to  eftfue  after  a 
Wound,  it  Was  fuffered  to  bleed  for  fome  time,  and  blood 
was  drawn  from  the  arm.  To  wounds  accompanied  with 
confi durable  hnemorrhagy,  he  applied  a  fponge  wet  in 
vinegar,  and  conffant  preffure  :  It  neceffary,  on  account 
of  the  violence  of  the  h^etnorrhagy,  ligatuies  were  made 
round  the  vOfifels,  and  fome  times  the  bleeding  orifice 
Was  feared  up  with  the  point  of  a  hot  iron.  On  the 
third  day  frefh  dreffings  Were  applied.  In  confiderable 
contufions,  with  a  fmall  wound  of  the  flefli,  if  neither 
blood-VCffels  nor  nUtves  prevented,  the  Wound  was  to  bo 
enlarged.  Abffinence  and  low  diet,  upon  all  fucli  ac¬ 
cidents,  'were  preforibed  •,  cloths  Wet  with  vinegar,  arid 
feveral  other  applications,  were  to  be  applied  to  the  in¬ 
flamed  part.  He  obferves,  that  frefh  woitnds  may  be 
healed  without  compound  applications.  In  external 
gangrene,  he  cut  into  the  found 'flefh  *,  and  when  the 
difeale,  in  fpite  of  every  effort,  fpread,  he  advifed  am¬ 
putation  of  the  member.  After  cutting  to  the  bone, 
the  flefh  was  then  feparated  from  it,  and  drawn  back,  in 
order  to  fave  as  much  flefh  as  poffible  to  cover  the  ex¬ 
tremity  of  the  bone.  Celfus,  though  extremely  diffufe 
in  the  description  of  furgical  difeafes,  and  of  various  re¬ 
medies  and  external  applications,  treats  (lightly  of  the 
method  H>f  amputating  $  from  which,  comparing  liis 
treat i-fe  with  the  modem  fyflems,  we  might  infer  that 
the  operation  Was  then  feldomer  praCtifed  th  n  at  pre- 
fent.  He  deferibes  the  fyrnptoms  of  that  dangerous 
inflammation  the  Carbuncle,  and  directs,  immediately 
to  burn  or  corrode  the  gangrened  part.  'To  promote 
the  fuppuration  of  abfeeffes,  he  orders  poultices  of 
barley-meal,  or  of  marfhmallows,  or  the  feeds  of  lin- 
feed  and  fenugreek.  He  alfo  mentions  the  compofi- 
tions  of  feveral  repellent  cataplafms.  In  the  erysipelas, 
he  applies  cerufe,  mixed  with  the  juice  of  folanum  or 
nightfhade.  Sal  ammoniac  was  fom'Ctimes  mixed  with 
his  piafiers. 

He  is  very  minute  in  deferibing  difeafes  of  the  eyes, 
ears,  and  teeth,  and  in  preferibing  a  multitude  of  re¬ 
medies  and  applications.  In  inflammation  of  the  eyes, 
he  enjoined  abflinence  and  low  diet,  reff,  and  a  dark 
room  :  if  the  inflammation  was  violent,  with  great  pain, 
he  ordered  venefeCtion,  and  a  purgative  ;  a  fmall  poul¬ 
tice  of  fine  flower,  faffron,  and  the  white  of  an  egg.  to 
be  laid  to  the  forehead  to  fupprefs  the  flow  of  pituita  $ 


Kiftory. 


SURGERY. 


*7 


the  Toft;  infide  of  warm  wheat  bread  dipped  in  wine,  to 
be  laid  to  the  eye  ;  poppy  and  roles  were  alfo  added  to 
his  collyriums,  and  various  ingredients  too  tedious  to 
enumerate.  In  chronic  watery  defluxions  of  the  eyes, 
he  applied  aftringents,  cupped  the  temples,  and  buvnt 
the  veins  over  the  temple  and  forehead.  He  couched 
cataraCE  by  deprefling  the  cryflalline  lens  to  the  bot- 
tom  of  the  orbit.  Teeth,  loofened  by  any  accident,  he 
djreCfo,  after  the  example  of  Hippocrates,  to  be  fattened 
with  a  gold  thread  to  thofe  adjoining  on  each  fide. 
Previous  to  drawing  a  tooth,  he  ordered  the  gum  to  be 
cut  round  its  neck  ;  and  if  the  tooth  was  hollow,  it  was 
to  be  filled  with  lead  before  extra&ion,  to  prevent  its 
breaking  by  the  forceps.  He  deferibes  not  only  the  in¬ 
flammation,  but  likewise  the  elongation,  of  the  uvula: 
be  alfo  deferibes  the  polypus,  and  fome  other  difeafes 
a  ft  e«fling  the  nefe. 

He  deferibes  feveral  fpecies  of  hernise  or  rupture,  and 
the  manual  afliftance  required  in  thofe  complaints. 
After  the  return  of  the  inteftines  into  the  abdomen,  a 
firm  comprefs  was  applied  to  that  part  of  the  groin 
through  which  they  protruded,  and  was  fecured  by  a 
bandage  round  the  loins.  In  fome  cafes,  after  the  re¬ 
turn  of  inteflinal  ruptures,  he  dimiuifhed  the  quantity  of 
loofe  fkin,  and  formed  a  cicatrix,  fo  as  to  contrail  over 
the  part,  to  render  it  more  rigid  and  capable  of  refitt¬ 
ing.  He  deferibes  various  difeafes.  of  the  genital  parts, 
the  hydrocele  or  dropfy  of  the  ferotum,  a  difficulty  of 
urine,  and  the  manner  of  drawing  off  the  water  by  a 
catheter  *,  the  figns  of  ttone  in  the  bladder,  and  the  me¬ 
thod  of  founding  or  feeling  for  that  ttone.  Lithotomy 
was  at  that  time  performed  by  introducing  two  fingers 
into  the  anus  ;  the  ttone  was  then  prefifed  forward  to  the 
perinseum,  and  a  cut  made  into  the  bladder;  and  by  the 
finger  or  by  a  fcoop  the  ttone  was  extracted.  He  de¬ 
feribes  the  manner  of  performing  this  operation  on  both 
the  fexes,  of  treating  the  patient,  and  the  figns  of  re¬ 
covery  and  of  danger. 

Celfus  directed  various  corrofive  applications  and  in¬ 
jections  to  fiftulas ;  and,  in  the  laft  extremity,  opened 
them  to  the  bottom  with  a  knife,  cutting  upon  a  groov¬ 
ed  inttrument  or  condu&or.  In  old  callous  ulcers,  he 
made  a  new  wound,  by  either  cutting  away  the  hard 
edges,  or  corroding  them  with  verdigrife,  quicklime, 
alum,  nitre,  and  with  feme  vegetable  efcharotics.  He 
mentions  the  fymptoms  pf  caries  in  the  bone;  directs 
the  bone  to  be  laid  bare,  and  to  be  pierced  with  feveral 
holes,  or  to  be  burnt  or  rafped,  in  order  to  promote  an 
exfoliation  of  the  corrupted  part;  afterwards  to  apply 
nitre  and  feveral  other  ingredients.  One  of  his  applica¬ 
tions  to  a  cancer  was  auripigmentum  or  arfenic.  He 
directs  the  manner  of  tapping  the  abdomen  in  afeites, 
and  of  drawing  blood  by  the  lancet  and  cupping* glafles. 
His  cupping-glafles  feem  not  to  have  been  fo  convenient 
as  the  modern  :  they  were  made  either  of  brafs  or  horn, 
and  were  unprovided  with  a  pump.  He  cured  varicofe 
veins  by  uftion  or  by  incifion.  He  gives  directions  for 
extracting  the  dead  foetus  from  the  womb,  in  whatever 
pofition  it  fhould  prefent ;  and,  after  delivery,  to  apply 
to  the  private  parts  foft  cloths  wet  in  an  infufion  of  vi¬ 
negar  and  rofes.  In  Celfus’s  works  there  is  a  great 
redundance  and  fuperfluity  of  platters,  ointments,  ef¬ 
charotics,  collyriums,  of  fiippurating  and  difeutient  ca- 
taplafms,  and  external  applications  of  every  kind,  both 
fimple  and  compound:  Perhaps,  amongft  the  multitude, 


there  are  a  few  ufeful  remedies  now  laid  afide  and  ne¬ 
glected. 

The  laft  writer  of  confequence  who  flouriftied  at  Rome 
was  Galen,  phyfician  to  the  emperor  Marcus  Aurelius. 
His  works  are  for  the  moft  part  purely  medical ;  al¬ 
though  he  wrote  alfo  on  furgery,  and  made  Commen¬ 
taries  on  the  Surgery  of  Hippocrates!  He  opened  the 
jugular  veins  and  performed  arteriotomy  at  the  temples; 
directed  leeches,  fearification,  and  cupping-glafles,  to 
draw  blood.  He  alfo  deferibed  with  accuracy  the  dif¬ 
ferent  fpecies  of  hernise  or  ruptures. 

In  the  year  500  flouriftied  Aetius,  in  whofe  works  we 
meet  with  many  obfervations  omitted  by  Celfus  and  Ga¬ 
len,  particularly  on  the  furgical  operations,  the  difeafes 
of  women,  the  caufes  of  difficult  labours,  and  modes  of 
delivery.  He  alfo  takes  notice  of  the  dracunculus,  or 
Guinea  worm.  Aetius,  however,  is  greatly  excelled  by 
Paulus  Egineta,  who  flouriftied  in  640  ;  whofe  treatife 
on  furgery  is  fuperior  to  that  of  all  the  other  ancients. 
He  direCls  how  to  extraCl  darts  ;  to  perform  the  opera¬ 
tion  fometimes  required  in  dangerous  cafes  of  rupture  or 
hernia.  He  treats  alfo  of  aneurifm.  Galen,  Paulus, 
and  all  the  ancients,  fpeak  only  of  one  fpecies  of  aneu¬ 
rifm,  and  define  it  to  he  “  a  tumor  arifing  from  arterial 
blood  extravafated  from  a  ruptured  artery.”  The  an¬ 
eurifm  from  a  dilatation  of  the  artery  is  a  difeovery  of 
the  moderns.  In  violent  inflammations  of  the  throat, 
where  immediate  danger  of  fuffocation  was  threatened, 
Paulus  performed  the  operation  of  bronchotomy.  h> 
obftinate  defluxions  upon  the  eyes,  he  opened  the  ju¬ 
gular  veins.  He  deferibes  the  manner  of  opening  the 
arteries  behind  the  ears  in  chronic  pains  of  the  head. 
He  wrote  alfo  upon  midwifery.  Fabricius  ab  Aquapen- 
dente,  a  celebrated  furgeon  of  the  1 6th  century,  has 
followed  Celfus  and  Paulus  as  text  books. 

From  the  time  of  Paulus  Egineta  to  the  year  90c, 
no  writer  of  any  confequence,  either  on  medicine  or 
furgery,  appeared.  At  this  time  the  Arabian  phyficians 
Rhazes  and  Avicenna  revived  in  the  eaft  the  medical 
art,  which,  as  well  as  others,  was  almoft  entirely  extin- 
guiflied  in  the  weft.  Avicenna’s  Canon  Median# ,  or 
General  Syftem  of  Medicine  and  Surgery,  was  for  many 
ages  celebrated  through  all  the  fchools  of  phylic.  It 
was  principally  compiled  from  the  writings  of  Galea 
and  Rhazes.  The  latter  had  correClly  deferibed  the 
fpina  ventofa,  accompanied  with  an  enlargement  of  the 
hone,  caries,  and  acute  pain.  In  difficult  labours,  he 
recommends  the  fillet  to  aflift  in  the  extraction  of  the 
foetus  ;  and  for  the  fame  purpose,  Avicenna  recommends 
the  forceps.  He  deferibes  the  compofition  of  feveral 
cofmetics  to  polifh  the  fkin,  and  make  the  hair  grow',  or 
fall  oft*. 

Notwithftanding  this,  however,  it  was  not  till  the 
time  of  Albucafis  that  furgery  came  into  repute  among 
the  Arabians,  Rhazes  complains  of  their  grofs  igno¬ 
rance,  and  that  the  manual  operations  were  performed 
by  the  phyficians  fervants.  Albucafis  enumerates  a 
tremendous  lift  of  operations,  fuffieient  to  fill  us  with 
horror.  The  hot  iron  and  cauteries  w'ere  favourite  re¬ 
medies  of  the  Arabians ;  and,  in  inveterate  pains,  they 
repofed,  like  the  Egyptians  and  eaftern  Afiaties,  great 
confidence  in  burning  the  part.  He  deferibes  accurate¬ 
ly  the  manner  of  tapping  in  afcite3  ;  mentions  feveral 
kinds  of  inftruments  for  drawing  blood  ;  and  has  left  a 
more  ample  and  correCl  delineation  of  furgical  inftru- 
J3  2  ments 
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merits  than  any  of  the  ancients.  He  gives  various  ob- 
ftetrical  directions  for  extracting  the  foetus  in  cafes  of 
difficult  labour.  He  mentions  the  bronchocele,  or  pro¬ 
minent  tumor  on  the  neck,  which,  he  tells  us,  was  moil 
frequent  among  the  female  fex.  We  are  alio  informed 
by  this  writer,  that  the  delicacy  of  the  Arabian  women 
did  not  permit  male  furgeons  to  perform  lithotomy  on 
females  >  but,  when  neceffary,  it  was  executed  by  one  of 
their  own  fex. 

From  the  iith  century  to  the  middle  of  the  14th, 
the  hi  (lory  of  fuigery  affords  nothing  remarkable  ex¬ 
cept  the  importation  of  that  naufeous  difeafe  the  leprofy 
into  Europe.  Towards  the  end  of  the  15th  century 
the  venereal  difeafe  is  faid  to  have  been  imported  from 
America  by  the  firft  difeoverers  of  that  continent. 

At  the  beginning  of  the  1  6th  century,  furgery  was 
held  in  contempt  in  this  iffand,  and  was  praCtifed  indif- 
eriminately  by  barbers,  farriers,  and  fow-gelders.  Bar¬ 
bers  and  furgeons  continued,  for  200  years  after,  to 
be  incorporated  in  one  company  both  in  London  and 
Paris.  In  Holland  and  fome  parts  of  Germany,  even 
at  this  day,  barbers  exercife  the  razor  and  lancet  alter¬ 
nately. 

It  is  within  the  laft  three  centuries  that  wre  have  any 
confiderable  improvement  in  furgery  j  nor  do  we  know 
of  any  eminent  Britifh  furgieal  writers  until  within  the 
laft  130  years.  “  In  Germany  (fays  Heifter)  all  the 
different  furgieal  operations,  at  the  beginning  even  of 
the  1 8th  century,  were  left  to  empirics  }  while  regular 
praftitioners  were  contented  to  cure  a  wound,  open  a 
vein  or  an  abfeefs,  return  a  fractured  or  luxated  bone  ; 
but  they  feldormor  never  ventured  to  perform  any  of  the 
difficult  operations.”  He  alfo  fpeaks  of  their  grofs  ig¬ 
norance  of  the  Latin  language. 

The  firft  furgieal  work  of  the  1 6th  century  worthy 
of  notice  is  that  of  J.  Carpus.  F.  ab  Aquapendente,  an 
Italian,  publiffied  a  Syftem  of  Surgery,  containing  a  de- 
feription  of  the  various  difeafes,  accidents,  and  opera¬ 
tions.  Boerhaave  pays  this  author  the  following  com¬ 
pliment  :  life  fuperavit  omnes,  et  nemo  illi  hanc  difputat 
gloriam  ;  omnibus  pot i us  qunm  hocce  carere  pqffumus . 
About  the  fame  period,  A.  Parey,  a  Frenchman,  made 
feveral  important  additions  to  furgery,  particularly  in 
his  coiled! ion  of  cafes  of  wounds,  fraCtures,  and  other 
accidents  which  occur  during  war.  The  ancients,  who 
were  ignorant  of  powder  and  fire-arms,  are  defective  in 
this  part  of  military  furgery.  Parey  pretends  to  have 
firft  invented  the  method  of  tying  with  a  needle  and 
ftrong  filk-thread  waxed  the  extremities  of  large  ar¬ 
teries,  after  the  amputation  of  a  member.  The  liga¬ 
ture  of  the  blootl-veffels  is  however,  merely  a  revival  of 
the  ancient  praCtice,  which,  had  fallen  into  difufe  : 
Throughout  the  dark  ages  the  hot  iron,  cauteries,  and 
ftrong  aftringents,  were  fubftituted  in  its  place.  B. 
Maggius  and  L.  Botellus  wrote  on  the  cure  of  gunlhot 
wounds.  J.  A.  Cruce  wrote  a  fyftem  of  furgery. 

In  the  1 7th  century,  furgery  was  enriched  with  feve¬ 
ral  fy  Items,  and  with  detached  or  mifeellaneous  obferva- 
tions.  The  principal  authors  are,  M.  A.  Severinus, 
V.  Vidius,  R.  Wifeman,  Le  Clerc,  J.  Soultetus,  J,  Man- 
getus,  C.  Magatus:,  Spigellius,  F.  Hildanus,  T.  Bartho- 
7  lin,  P.  de  Marehett. 

Eighteenth  During  the  laft  century,  furgery,  like  all  the  other 
century.  feienees,  made  more  rapid  progrefs  toward  perfection, 
than  during  all  the  preceding  periods.  This  partly  a* 
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rofe  from  the  affiftance  of  governments  in  the  different  Hlftoty, 
countries.  They  being  convinced  that  anatomy  is  one  of  V * 
the  moft  neceffary  feienees,  and  the  groundwork  of  the 
whole  healing  art,  but  particularly  of  furgery,  in  many 
great  cities  academies  were  inftituted  for  the  cultiva¬ 
tion  of  practical  anatomy  \  and  fchools  were  alfo  ella- 
blifhed  for  the  inftruCtion  of  the  theoretical  and  practi¬ 
cal  parts  of  furgery. 

Thcfe  improvements  in  furgery  have  been  chiefly 
made  in  England,  France,  and  Germany  *,  and  in  ail 
thefe  countries  a  number  of  very  eminent  men  have  ap¬ 
peared. 

The  Engliffi  furgeons,  befides  poffefling  an  accurate 
knowledge  of  anatomy,  and  great  abilities  in  the  opera¬ 
tive  part  of  their  profeflion,  were  the  firft  who  endear 
voured  to  bring  the  art  to  its  prefent  fimplicity.  They 
direCled  alfo  their  attention,  in  a  particular  manner,  to 
the  diet  of  patients  5  the  negleCt  of  which  had  caufed 
the  unfortunate  iffue  of  many  operations  which  had  been 
dexteroufly  performed. 

Among  the  furgeons  of  later  times,  we  may  firft  men¬ 
tion  the  name  of  Sharp .  He  was  a  fcholar  of  Cheffelden, 
and  one  of  the  belt  furgeons  of  his  day.  He  wrote  a 
Compendium  of  Surgical  Operations,  174 6)  and  alfo  a 
Critical  Inquiry  into  the  State  of  Surgery  ;  both  of 
wrhich  works  are  ftill  in  high  eftimation. 

In  the  year  17x9,  Dr  Monro ,  after  vifiting  the 
fchools  of  London,  Paris,  and  Leyden,  where  he  was  a 
pupil  of  the  great  Boerhaave,  came  to  Edinburgh  *,  and 
this  may  be  confidered  as  the  date  of  the  foundation  of 
the  Edinburgh  medical  fchool.  He  began  by  giving 
leChireson  anatomy  and  furgery,  the  firft  which  were  de¬ 
livered  in  Edinburgh  ;  and  in  the  year  1721  he  was  ap¬ 
pointed  profeffor  of  anatomy  and  furgery  to  the  univer- 
fity.  This  eminent  anatomift  and  furgeon,  befides  fill¬ 
ing  his  chair  with  the  greateft  reputation,  contributed  to 
the  advancement  of  our  knowledge  in  many  important 
parts  of  anatomy  and  furgery.  His  works,  publiffied  by 
his  fon,  befides  his  Treatife  on  Ofteology,  which  is  cer¬ 
tainly  the  beft  defeription  of  the  bones  that  has  ever  been 
given,  will  be  found  to  contain  many  interfiling  and 
valuable  obfervations  on  various  furgieal  difeafes. 

Jofeph  Warner ,  furgeon  of  Guy’s  Hofpital,  in  Lon¬ 
don,  publiffied  his  Cafes  and  Remarks  in  Surgery,  in 
the  year  17^4,  a  work  which  contains  many  very  im¬ 
portant  praClical  remarks.  He  afterwards  publiffied  a 
very  good  work,  containing  a  defeription  of  the  human 
eye  and  its  adjacent  parts,  in  which  he  particularly  re¬ 
jects  the  faftening  of  the  eye  during  the  operation  of  ca-> 
taraCt.  He  alfo  publiffied  An  Account  of  the  Tefticlesj 
their  Common  Coverings  and  Coats,  &c. 

Percival  Pott ,  furgeon  of  St  Bartholomew’s  Hofpital, 
may  be  juftly  confidered  as  one  of  the  principal  Engliffi 
furgeons  of  his  time.  He  was  not  only  a  fuccefsful  prac¬ 
titioner,  but  an  induftrious  and  excellent  writer.  The 
merits  of  Pott  are  indeed  confidcrable.  He1  threw 
much  light  on  the  doCtrine  of  wounds  of  the  head,  by 
his  accurate  arrangement  of  the  different  kinds  of  inju¬ 
ries  to  which  the  head  is  fubjeCL  He  alfo  gives  a  good 
account  of  hydrocele  and  the  other  difeafes  of  the  tefti- 
cle.  For  the  operation  of  the  fiftula  in  ano,  he  made  ma¬ 
terial  improvements.  He  has  given  many  ufeful  hints 
011  fraCtures  and  difiocations  •  and  he  was  a  great  cham¬ 
pion  in  favour  of  the  operation  for  cataraCl  by  couching. 

He  was  the  firft  per  fon  who  defer  ibed  the  chimney-  -» 
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- - - -  of  the  fpine,  he  has  made  many  judicious  pathological 

and  practical'  obfervations. 

Charles  White ,  furgeon  in  Manchefler,  publifhed  an 
excellent  pradical  work  in  the  year  1770,  in  which  he 
recommends  amputation  of  the  foot,  a  little  above  the 
ankle  joint,  indead  oi  under  the  knee,  as  had  ufually 
been  pradifed.  He  alfo  fliows  the  effea  of  iawing  off 
the  ends  of  bones  ;  and  difeuffes  fevcral  other  interelt- 
ing  points  in  furgery.  In  the  dime  year,  Mr  Elfe  of 
'  St  Thomas’s  Hofpital,  publifhed  his  treatife  on  the  hy¬ 
drocele,  in  which  he  recommends  the  ufe  of  caudic  in 
the  cure  of  that  difeafe. 

In  the  year  1770,  Mr  Deafe ,  of  Dublin,  wrote  an  ex¬ 
cellent  treatife  on  the  wounds  of  the  head.  Mr  Brom- 
field,  of  St  George’s  Hofpital,  and  Mr  Hill,  furgeon  at 
Dumfries,  alfo  diftinguifhed  themfelves  5  Mr  ?rom  field 
for  his  Chirurgicol  Obfervations,  and  Mr  Hill  for  his 
Obfervations  on  Cancers. 

In  the  year  1778,  Mr  Benjamin  Betf  publifhed  the 
firft  volume  of  his  Syflem  of  Surgery.  The  reputation 
of  this  work  was  foon  fuch,  that  it  was  tranflated  into 
the  French  and  German  languages  ;  and  it  has  fine* 
gone  through  feveral  editions  in  thefe,  and  many  in 
Englifh. 

This  work  prefented  the  mod  complete  fyftem  of  fur¬ 
gery  which  had  ever  appeared  ;  and  in  every  part  of  it 
there  is  difplayed  a  talent  for  pra&ical  obfervation  and 
clearnefs  of  thought  which  mutt  render  it  ever  a  ufeful 
and  valuable  prefent  to  furgery.  Like  all  fuch  extenfive 
works,  it  is  not  without  faults,  and  the  language  in 
which  it  is  written  is  in  fome  places  prolix  and  diffufe  ; 
but  notwith Handing  its  errors,  it  certainly  muff  be  con- 
fidered  as  the  mod  ufeful  body  of  furgery  that  has  ever 
yet  appeared  in  this  country. 

Befides  thefe,  mention  mud  be  made  of  two  other 
eminent  furgeons,  William  and  John  Hunter  ;  the  former 
rendered  immortal  by  his  fplendid  work  on  the  gravid 
uterus,  and  the  latter  by  his  treatife, on  the  venereal  dif¬ 
eafe,  and  his  treatife  on  the  blood,  inflammation,  and 
gun-fliot  wounds. 

Many  very  eminent  men  arofe,  both  in  France  and 
Germany,  during  the  lad  century.  The  tranfa&ions  of 
their  academics  leave  a  lading  monument  of  their  zeal 
and  indudry. 

In  France  we  have  the  names  of  Petit,  Arnaud,  Ga- 
rangeot,  Morand,  Le  Dran,  Le  Cat,  Louis,  David  Lev- 
ret,  Le  Blanc,  De  la  Faye,  David  Chopart,  Deffault, 
Janin,  Jourdain,  Pouteau,  Andre  Lombard  Wenfel. 

In  Germany,  furgery  has  been  enriched  by  the  works 
of  Vogel,  Platner,  Albert  Haller,  Bilguer,  Weitz,  Sei- 
bold,  Brambilla,  Theden,  Smucker,  Stork,  Plenk,  Ifen- 
flamm,  Roiagemont,  Conradi,  and  many  others. 
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Mod  authors  who  have  written  fydems  of  furgery 
have  deferibed  difeafes  according  to  the  parts  of  the 
body  where  they  are  fituated  ;  beginning  with  the 
head,,  and  deferibing  the  parts  in  fucceflion,  according 
to  their  fituation. 

Befides  this  mode  of  arrangement  being  unphilofophi- 
cal,it  has  many  feriousdifadvantages.  Difeafes  which  have 
no  analogy  to  each  other,  arc  treated  of  in  the  fame  place ; 
and  (imilar  difeafes  are  treated  of  feparately,  indead  of  be¬ 
ing  claffed  together?  and  confidered  in  one  general  point 


the  fpecific  characters  of  the  difeafe,  therefore,  is  con- 
dantly  occurring.  The  utility  of  nofological  fydems 
in  practical  medicine  and  in  pathology,  has  been  very 
generally  acknowledged.  Difeafes  having  common 
characters  are  thus  brought  together  and  arranged  un¬ 
der  claffes,  orders,  genera,  and  fpecies.  It  is  to  be 
confidered,  therefore,  as  an  important  Itep  in  order  to 
facilitate  the  knowledge  of  the  difeafes  of  the  human 
body,  and  to  give  clear  and  didinft  ideas  of  them  ;  for 
it  is  equally  important,  to  be  able  to  didinguidi  difeafes, 
as  to  point  out  how  they  diould  be  treated. 

All  nofological  writers  have  not,  however,  condruft- 
ed  their  fydems  on  fimilar  principles  ;  and  their  efforts 
have  been  often  frudrated  by  the  falfe  theories  and  hy¬ 
potheses  with  which  they  have  fet  out. 

The  world  is  indebted  to  the  ingenious  and  celebrat¬ 
ed  Bichat ,  for  the  fird  truly  philofophical  view  of  the 
ftrufture  of  the  human  body.  The  fimple  divifion  of  it 
into  its  component  parts,  which  that  great  anatomid  and 
philofopher  pointed  out,  mud  be  confidered  as  the  ground¬ 
work  of  all  future  anatomical  and  pathological  inquiries. 

Bichat  demondrated,  that  mod  of  the  organs  of  our 
body  are  made  up  of  a  variety  of  elementary  parts  or 
textures  ;  each  of  which,  in  whatever  part  of  the  body  it 
is  found,  uniformly  has  the  fame  phyfical  properties,  and 
prefents  the  fame  morbid  phenomena.  Thefe  he  confi- 
ders  as  the  elementary  parts  ;  which,  by  the  diverfity  of 
their  combinations,  produce  all  the  modifications  of  druc- 
ture  and  fun&ions  exhibited  in  the  different  organs  of 
animals.  This  method  of  confidering  organized  bodies, 
accords  with  every  phenomenon  with  which  we  are  ac¬ 
quainted,  and  feems  to  arife  from  the  effential  nature  of 
their  conditution.  We  may  trace  this  view  of  the  druc- 
ture  of  the  body  in  the  obfervations  of  many  of  the  ol¬ 
der  anatomids  ;  and  particularly  it  may  be  confidered  as 
the  bafis  of  fome  of  the  mod  ingenious  philofophical 
inquiries  of  the  late  ingenious  Mr  John  Hunter. 

In  order  to  fix  the  chara&ers  of  the  elementary  tex¬ 
tures,  Bichat  employed  various  modes  of  inquiry.  He 
performed  numerous  experiments  on  living  animals;  per- 
fevered  in  tedious  and  minute  diffe&ions;  employed 
chemical  reagents  to  fupply  the  place  of  the  knife;  and 
examined  with  minutenefs  all  the  varieties  of  mprbid 
dru&ure.  Having  by  thefe  means  accomplidied  his  ob¬ 
ject  in  tracing  the  chara&er  of  each  fepar ate  texture,  he 
proceeded  next  to  invedigate  their  combinations  as  they 
are  found  in  the  different  organs. 

The  effe&s  of  this  mode  of  invedigating  the  dru&ure 
of  the  human  body  when  difeafed,  mud  be  at  once  ob¬ 
vious.  We  learn  from  it,  that  difeafes  at  their  com¬ 
mencement  are  generally  confined  to  one  texture  of  an 
organ  ;  the  other  textures  of  which  the  organ  is  com¬ 
posed  remaining  found. 

There  is  no  organ  of  the  body  from  which  this  im¬ 
portant  truth  may  not  be  deduced.  It  may  be  readily 
illudrated  from  confidering  the  difeafes  of  the  rhucous, 
ferous,  and  mufcular  textures,  which  compofe  the  ftomacK 
and  alimentary  canal  ;  of  the  cellular  texture  of  the 
lungs  ;  of  the  mucous  membrane  of  the  bronchia,  the- 
ferous  membrane  of  the  pleura,  and  many  others.  . 

But  difeafes  are  not  folely  confined  to  one  individual 
texture  of  any  organ,  as  in  the  cafes  jud  mentioned  ; 
the  fymptoms  and  morbid  changes  are  likewife  uniform¬ 
ly  the  fame  in  textures  of  a  fimilar  dru&ure.  in  whatever 

parts 
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Hifloiy.  parts  of  the  body  thefe  textures  may  happen  to  be  found. 
"v~"w  Thus  the  ferous  membranes  which  inveft  the  lungs,  the 
brain,  the  heart,  the  abdominal  vifcera,  have  one  com¬ 
mon  character  when  affefled  with  any  fpecific  difeafe  : 
fo  alfo  have  the  mucous  membranes,  whether  we  trace 
them  in  the  mouth,  the  nofe,  the  vagina,  the  urethra, 
or  covering  the  eye-ball  ;  and  the  fame  may  be  obfer¬ 
ved  of  every  individual  texture  which  enters  into  the 
competition  of  our  b®dies. 

Befides  the  fymptoms  and  morbid  changes  which  are 
common  to  all  textures  whofe  ftrufture  is  fimilar  in  the 
natural  flate,  there  are  others  which  are  determined 
from  the  particular  functions  of  the  organ  in  which  the 
difeafed  texture  exifls.  For  example,  when  any  of  the 
ferous  membranes  are  inflamed,  the  nature  of  the  pain, 
the  degree  of  fever,  and  the  duration  of  the  fymptoms, 
are  the  fame,  in  whatever  membrane  it  may  have  taken 
place.  But  to  thefe  fymptoms  are  added,  cough,  difti-* 
culty  of  breathing,  &c.  when  it  happens  to  be  connect¬ 
ed  with  the  organs  of  refpiration,  as  in  the  cafe  of  pleu- 
ritis  ;  coftivenefs,  ftrangury,  delirium,  lofs  of  vifion, 
when  the  inteftinal  canal,  the  bladder,  the  brain,  or  the 
eye,  is  involved  in  the  difeafe. 

This  view  of  the  fubjeCt  naturally  fuggefts  a  corre- 
fpondent  di vifion  of  the  fymptoms.  The  firft:  clafs  of 
fymptoms  is  general,  and  charaderifes  a  whole  genus 
of  textures  ;  the  fecond  is  in  a  manner  aeceflory,  and 
depends  upon  the  relative  fituation  or  the  particular 
functions  of  the  organ  into  the  compofition  of  which  the 
alFeCted  texture  enters. 

But  here  we  muft  fet  bounds  tcx  this  theory  -—the  hi- 
flory  and  progrefs  of  difeafes  fliew,  that  we  ought  not  to 
confine  our  obfervations  within  fuch  narrow  limits.  The 
principles  which  have  been  ftated,  indeed,  account  ad¬ 
mirably  well  for  the  propagation  of  fome  affeCtions  ; 
and  for  fome  of  the  fympathies  which  fubfxft  between 
different  parts  of  the  body  ;  but  there  are  other  difor- 
ders  which  advance  in  a  very  different  manner.  In  fome 
difeafes  which  are  termed  chronic,  for  example,  the 
whole  ftru&ure  of  an  organ  becomes  gradually  altered, 
although  the  primary  affeCHon  was  confined  to  one  of 
its  component  textures.  This  is  often  to  be  obferved  in 
cancer,  fcrofula,  lues  venerea,  &c.  When  cancer  at¬ 
tacks  the  mamma,  it  is  at  its  commencement  generally 
confined  to  a  fmall  portion  of  that  gland  ;  but  if  allow¬ 
ed  to  proceed,  it  ultimately  involves  the  whole  gland, 
and  the  adjacent*  cellular  and  cutaneous  textures,  in  one 
mafs  of  difeafe. 

Thefe  general  obfervations  will  be  fufticient  to  give 
an  outline  of*  the  principles  of  a  pathological  fyflem, 
founded  on  the  bafts  of  anatomical  knowledge  ;  and  in 
giving  an  account  of  thefe  difeafes  which  more  properly* 
belong  to  a  fyflem  of  furgery,  we  have  ventured  to  ap¬ 
ply  thefe  principles.  We  (hall,  in  the  firft  place,  there¬ 
fore,  confider  the  difeafes  of  the  cellular  membrane-,  the 
difeafes  of  the  fkin  5  of  the  mucous,  ferous,  and  finovial 
membranes;  of  bone  and  cartilage  ;  of  the  vafcular  and 
nervous  fyftems  ;  and  of  the  glands.  In  the  fecond 
place,  we  (hall  treat  of  difeafes  which  occur  only  in  par¬ 
ticular  organs,  whether  from  the  peculiarity  of  their 
ftru&ure  or  funftions :  fuch  are  the  difeafes  of  the  eyes, 
ears,  nofe,  teeth,  mouth,  and  fauces,  and  the  organs  of 
urine  and  generation.  In  the  third  place,  we  fhall  take 
notice  of  malconformations,  diftortions,  and  protru- 


fions  ;  and  in  the  lad  place,  of  wounds,  fra&ures,,  difloca-  Ittfferjv 
tions,  and  fuch  operations  as  are  occasionally  neceftary 
to  be  performed  on  different  parts,  of  the  body,  as,  am¬ 
putation,  futures,  &c. 

Chap.  I. 

Of  the  Difeafes  of  the  Cellular  Membrane. 

General  Remarks  on  the  Pathology  of  the  Cellular  Mem -  9 

brane . 

The  cellular  membrane  is  diftingui  filed  from  other 
organs,  by  the  power  which  it  has  of  throwing  out  gra¬ 
nulations,  by  its  being  capable  of  elongation,  of  repro¬ 
duction,  and  of  growth,  when  it  has  been  divided  or 
cut  by  any  means  *.  *  Bichat 

Suppuration  alfo  takes  place  in  the  cellular  mem-  Anntolnis 
brane,  with  a  rapidity  of  which  we  have  few  examples  tile?*' 
in  other  textures.  The  fluid  which  is  the  refult  of  this 
fuppuration,  is  well  known.  Its  colour,  its  confidence, 
and  all  its  external  qualities,  have  become  the  criterion 
by  which  we  form  our  ideas  of^w,  in  confequence  of 
which,  all  difeharges  which  do  not  referable  it,  have 
been  commonly  confidered  as  pus.  of  a  bad  kind,  or  as 
fames .  This  opinion,  however,  is  falfe,  and  has  been 
formed  in  confequence  of  a  too  fuperficial  view  of  the 
different  circumftances  attending  different  kinds  of  dis¬ 
charged  fluids.  Certainly  the  pus  which  is  difeharged 
from  a  bone,  from  a  mufcle,  from  the  fkin  in  eryfipelas, 
from  the  mucous  membranes  in  catarrh,  is  of  a  good 
kind  whenever  the  inflammation  runs  regularly  through 
its  different  periods,  and  notwithflanding  it  is  quite  dif¬ 
ferent  in  all  thefe  cafes  from  the  pus  produced  by  fup¬ 
puration  of  the  cellular  membrane.  As  the  latter  is 
moft  frequently  obferved,  from  it  we  have  formed  an 
idea  of  laudable  pus,  and  of  fames .  The  cutaneous  pus, 
the  mucous  pus,  the  offeous  pus,  &c.  have  all  their  pro¬ 
per  fanies  ;  which  differ  from  one  another  as  much  as 
the  natural  ftrufture  and  fundlions  of  the  organs  from 
which  they  are  produced. 

There  are  few  parts  of  the  body  which  have  a  great¬ 
er  number  of  exhalents  than  the  cellular  membrane  ; 
and  this  expofes  it  to  a  number  of  alterations  of  ftruc- 
ture,  fuch  as  being  preternaturally  diftended  by  the  di£* 
ferent  fubflances  which  it  exhales  ;  thefe  prefenting  a 
folid  appearance,  and  fometimes  producing  a  lardy  fub- 
ftance,  fometimes  a  gelatinous  matter,  and  iometimes  a 
much  firmer  and  harder  mafs.  The  numerous  abfor- 
bent  vefTels  which  are  alfo  diftributed  on  the  cellular 
membrane  is  another  caufe  of  various  difeafes ;  every 
fmall  cell  being  a  refervoir  common  to  the  exhalents 
which  terminate  in  it,  and  to  the  abforbents  which  arife 
from  it. 

There  are  fome  difeafes  too,  which  produce  a  change 
in  the  elafticity  and  powers  of  diflenfion,  which  the 
cellular  membrane  naturally  polfefles.  In  health  it  has 
enormous  powers  of  diflenfion,  as  may  be  obferved  in ' 
emphyfema  and  in  anafarca ;  and  whenever  thefe  caufes 
are  removed,  it  regains  its  natural  bulk  and  form.  In 
inflammations,,  this  property  is  iu  part  deftroyed,  and  it 
happens  alfo  in  many  of  the  different  indurations  to 
which  it  is  liable.  Its  elafticity  is  alfo  lefs  remarkable  in 
people  advanced  in  life,  than  in  children.  When  an  old 
man  becomes  rapidly  thin,  the  fkin  becomes  flaccid,  and 

formed 
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Of  the  Pa-  formed  into  many  folds  -9  but  when  a  young  man  is  ema- 
thoiogy  of  dated,  the  fkin  is  applied  exaXly  to  the  fubjacent  organ, 
he  Cellular  anj  preferves  its  tenfion. 

1  vtembrane;  Xhe  cellular  membrane,  when  difeafed,  becomes 
|  .11—  ,  -n.  pometjmes  extremely  fenfible,  and  the  feat  of  acute  pain, 
though  it  feems  to  poffefs  no  fenfibility  in  its  natural 
ft  ate.  When  either  blood,  milk,  or  lymph,  are  effufed 
in  it,  its  fenfibility  is  not  altered,  and  thefe  fluids  are 
abforbed.  On  the  contrary,  the  fenfibility  is  fo  much 
altered  by  the  contaX  of  urine,  of  bile,  of  faliva,  and  of 
the  other  fluids  deftined  to  be  thrown  out  of  the  body, 
that  often  the  inflammation  which  fuceeeds  the  effufiori 
prevents  their  abforption. 

As.  the  cellular  membrane  enters  into  the  compofition 
of  every  organ,  it  is  often  difficult  to  diflinguifti  in  dif¬ 
eafes  what  belongs  to  it  from  what  is  the  attribute  of 
the  parts  with  which  it  is  found.  Thefe  connexions, 
however,  become  manifeft  under  feveral  circumftances : 
in  acute  and  chronic  difeafes  it  is  very  fufceptible  of  be¬ 
ing  influenced  by  the  difeafe  of  the  organs.  We  do  not 
fpeak  here  of  the  alterations  produced  from  juxtapofi- 
tion  and  continuity,  but  of  thofe  which  arife  in  parts  of 
the  cellular  membrane  which  have  no  known  connec- 

I  tion  with  the  affeXed  organ. 

In  acute  difeafes  which  affeX  a  particular  organ,  as 
the  lungs,  ftomaeh,  inteftines,  See.  often  the  cellular 
membrane  becomes  fympathetically  affeXed  and  the  feat 
of  inflammation  and  abfeeffes,  &c.  The  greater  num- 

Iber  of  critical  abfeeffes  arife  from  this  connexion  which 
exifts  between  the  organ  affeXed  and  the  cellular  mem¬ 
brane.  In  acute  difeafes  too  it  is  commonly  the  func¬ 
tion  of  exhalation  or  abforption  of  the  cellular  mem¬ 
brane  that  is  affeXed,  and  hence  the  fudden  oedema 
which  often  accompanies  them.  In  chronic  difeafes 
their  influence  is  no  lefs  remarkable.  It  is  well  known, 
that  in  chronic  difeafes  of  the  heart,  of  the  lungs,  of  the 
liver,  of  the  ftomaeh,  kidneys,  uterus,  &c.  they  have  for 
their  fymptom  during  their  laft  ftages  an  anafarca,  more 
or  lefs  general,  which  arifes  from  a  debility  produced  in 
the  cellular  fyftem. 

We  obferve,  that  in  all  acute  difeafes,  the  {kin  re¬ 
ceives  with  great  facility  the  fympatbetic  influence  of 
the  difeafed  organ,  and  that  it  is  alternately  moift 
and  dry  frequently  during  the  fame  day.  It  is  by  no 
'means  improbable  that  the  cellular  membrane  under¬ 
goes  alterations  analogous  to  thofe  of  the  {kin  j  and  if 
we  Could  obferve  what  paffes  in  it,  we  would  difeover 
the  cells  more  or  lefs  moift,  more  or  lefs  dry,  according 
as  it  happened  to  be  influenced  :  it  is  al'fo  to  this  that 
We  ought  to  attribute  the  different  ftate  of  the  cellular 
membrane,  in  patients  who  have  died  of  acute  difeafes  \ 
thefe  prefenting  numberlefs  varieties  in  the  ferous  effu¬ 
sions. 

The  cellular  fyftem  is  not  only  influenced  by  its  fym- 
pathy  with  other  organs  j  but  it  alio  exercifes  a  fym- 
•pathy  over  them.  In  a  phlegmon  or  inflammation  of 
the  cellular  membrane,  if  the  tumour  is  considerable, 
often  various  alterations  take  place  in  the  funXions  of 
the  brain,  of  the  heart,  of  the  liver,  or  of  the  ftomaeh. 
The,  fym pathetic  vomiting,  &c.  are  thofe  phenomena  in 
great  phlegmons  which  are  often  manifefted  without  be¬ 
ing  confidered  as  belonging  to  the  difeafe. 

Art  avails  itfelf  of  the  influence  of  the  cellular 
fyftem  being  affeXed  by  other  organs,  in  l he  ufe  of 
f&otts*  Often  in  the  difeafes  of  the  eye  and  of  joints 
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a  feton  produces  an  effeX  which  cannot  be  obtained  by  Of  the  Pa- 
a  blifter :  and  this  probably  arifes  from  the  conneXion  t^e°[?J;|u|)af 
which  exifts  between  the  cellular  membrane  and  the  Membrane* 
eye,  being  more  aXive  than  that  which  exifts  between  -r 

that  organ  and  the  fkin  *.  *  Vide  ^ 

It  ought  alfo  to  be  remarked,  in  conftdering  the  pa- 
thoiogy  of  the  cellular  fyftem,  that  there  is  a  manifeft  t^par 
difference  in  the  properties  of  the  cellular  texture,  which  Bichat* 
is  compofed  of  layers  and  filaments  \  and  in  that  found 
exterior  to  the  different  mucous  furfaces,  to  the  blood- 
veffels  and  excretories,  which  confifts  of  filaments  alone. 

From  this  difference  refults  the  rare  occurrence  of  in¬ 
flammations  and  of  different  kinds  of  tumors  in  the  lat¬ 
ter.  It  often  forms  a  barrier  where  the  morbid  affec¬ 
tion  of  the  former  ftops,  and  thus  proteXs  the  organ 
which  it  envelopes. 

The  unfrequency  of  hemorrhagy  when  extenfive  fup- 
purations  have  laid  bare  large  arteries  is  a  proof  of  -what 
has  been  faid.  We  have  feen  cafes  where  the  cellu¬ 
lar  membrane  contiguous  to  the  brachial  and  femoral 
arteries  has  been  completely  ulcerated,  whilft  the  coats 
of  the  arteries  remained  found.  We  have  obferved  the 
fame  phenomenon  in  the  urethra  and  in  the  inteftines. 

In  cafes  of  fuppuration  of  the  proftate  gland  and  cavern¬ 
ous  bodies  of  the  urethra,  the  canal  has  remained  un¬ 
touched  j  and  in  a  cafe  of  femoral  hernia,  where  the 
hernial  fac,  and  the  cellular  membrane  covering  it,  all 
mortified,  the  protruded  gut  remained  quite  found. 

The  cellular  membrane  has  alfo  a  powerful  influence 
in  the  produXion  of  a  variety  of  tumors  and  excref- 
cences,  forming  as  it  were  their  bafe  or  parenchyma  of 
nutrition*  Encyfted  tumors  are  met  with  alone  in  the 
cellular  texture  of  different  parts  of  the  body,  and  va¬ 
rious  kinds  of  folid  tumors  and  excrefcences  are  formed 
by  the  growth  of  that  texture  on  the  part  where  the 
tumor  is  to  be  developed  \  afterwards  different  fub- 
ftances  are  depofilc  d  amongft  it,  the  difference  in  the 
nature  of  which  conftitules  the  difference  in  the  tu¬ 
mors. 

Thefe  remarks  will  be  fufficient  to  give  a  general 
view  of  the  pathology  of  the  cellular  membrane,  and 
will  enable  us  to  form  a  more  comprehenfive  and  con- 
neXed  view  of  thofe  difeafes,  which  may  be  more  pro¬ 
perly  confidered  as  coming  within  the  province  of  fur- 
gery. 

Phe  difeafes  of  the  cellular  membrane  w  hich  we  fhall 
treat  of  in  this  chapter  ate,  I.  Inflammation  of  the  cel¬ 
lular  membrane,  or  phlegmon.  2.  Sinufes.  3.  Parony¬ 
chia  or  whitloe.  4.  Carbuncle.  5.  Encyfted  tumors.  6. 

Steatom.  7.  Sarcoma.  8.  Oedema.  And,  9.  Emphyfema. 

Sect.  I,  Of  Phlegmon* 

In  moft  accounts  w  hich  furgical  authors  have  given 
of  inflammation ,  they  have  taken  the  description  of  its 
general  phenomena  from  inflammation  of  the  cellular 
membrane. 

Inflammation  of  the  cellular  membrane,  or  phlegmon, 
is  charaXerized  by  a  tumor  more  or  lefs  elevated  and 
circumferibed.  vifible  or  not  vifible,  according  to  the 
part  where  it  is  fituated.  It  is  always  accompanied  with 
an  increafed  fenfibility  of  the  part,  and  with  a  lancina¬ 
ting  or  beating  pain,  a  degree  .of  heat,  greater  than 
natural,  a  bright  rednefs,  which  becomes  more  livid  as 
the  difeafe  advances,  an  elevated  point  \  and  it  gradual- 
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Of  ly  turns  fofter  from  the  centre  to  one  part  of  the  cir- 
•Phlegmoru  cumfercnCe. 

^  Thefe  are  the  fymptoms  which  are  generally  to  be 

obferved  more  or  lets  remarkable  in  every  fpecies  of 
phlegmon.  When  they  are  flight,  and  when  the  af- 
Te&ed  part  is  not  extenflve,  or  very  important  from 
the  nature  of  its  fun&ions,  it  generally  has  not  much  in- 
•'fluence  on  the  general  fyftem.  But  when  they  are  more 
confidcrable,  and  the  inflammation  extends  far,  the  pulfe 
becomes  commonly  full,  frequent,  and  hard }  at  the 
‘  fame  time,  the  patient  complains  of  univerfal  heat,  thirft, 
and  other  febrile  fymptoms. 

When  by  the  efforts  of  nature,  or  by  the  application 
of  proper  remedies,  the  pain,  the  heat,  and  the  tenfion 
go  away,  the  other  fymptoms,  which  depend  in  a  great 
degree  or  altogether  on  the  firft  which  have  been  men¬ 
tioned,  difappear  alfo,  and  the  patient  quickly  recovers 
•his  health.  This  termination,  which  is  commonly  the 
molt  defir  able,  is  called  refolution . 

But  if,  notwithftanding  the  remedies  ufed,  the  differ¬ 
ent  fymptoms  augment  inflead  of  dim  ini  filing,  the  tu¬ 
mor  gradually  increafes  in  fize  and  turns  foft.  A  fmali 
*  eminence  is  obferved  towards  the  centre  of  the  tumor 
or  at  fome  particular  point,  and  its  furface  becomes 
poliflied.  Soon  afterwards  the  pain  diminifhes,  and  the 
febrile  fymptoms  abate ;  and  on  cotaprefling  the  tumor, 
the  flu&uation  of  a  fluid  can  be  perceived  in  it,  and 
this  conflitutes  the  fecond  termination  of  a  phlegmon, 
or  abfeefs. 

Of  the  treatment  of  Phlegmon . — The  principal  object 
which  is  to  be  generally  kept  in  view  in  the  treatment 
of  inflammatory  tumors,  is  to  obtain  their  refolution  ; 
this  being  the  mod  prompt  and  moll  certain  mode  of 
cure.  There  are,  however,  fome  cafes  which  are  an 
exception  to  this  general  rule  •,  fuch  as  fome  inflamma¬ 
tory  tumors  which  precede  fevers,  and  other  internal 
difeafes  :  for  it  is  commonly  fuppofed  that  in  thefe  cafes, 
“fuppuration  is  a  mode  by  which  nature  throws  off  cer¬ 
tain  fluids  or  humours,  which  are  pernicious  to  remain 
in  the  fyftem.  There  are  other  tumors  which  feem  to 
arife  from  internal  caufes,  where  it  is  perhaps  better 
neither  to  attempt  to  accelerate  their  fuppuration  nor 
refolution,  but  to  truft  them  entirely  to  nature.  Such 
are  inflammatory  tumors- which  occur  in  fcrofulous  fub- 
je&s.  There  are  few  cafes  of  this  kind  where  fuppu¬ 
ration  ought  to  be  promoted,  for  their  treatment  is  al¬ 
ways  embarrafling  whether  they  are  opened  naturally 
or  by  art.  It  is  well  known  too,  that  fuch  tumors 
'often  remain  a  long  time  without  miy  danger ;  from 
^whence  we  may  conclude,  that  it  is  moft  prudent  not 
to  touch  them. 

In  the  venereal  difeafe,  we  have  a  fpecific  for  its  cure ; 
and  when  buboes  are  opened,  or  other  inflammatory  ve¬ 
nereal  fwellings,  they  generally  become  very  difficult 
■  and  embarrafling  to  treat.  It  is  therefore  always  moft 
-prudent  to  attempt  their  refolution. 

The  principal  means  to  be  employed,  in  order  to  pro¬ 
cure  the  refolution  of  an  inflammatory  tumor,  are  local 
and  general  blood-letting,  the  application  of  heat  and 
moifture,  &c.  Leeches  is  perhaps  the  beft  mode  of 
bleeding  the  inflamed  part  ^  but  fhould  the  inflamma¬ 
tion  take  place  in  any  of  the  extremities,  or  contiguous 
to  any  of  the  large  veins,  one  or  other  of  thefe  may  be 
>  opened.  There  is  no  application  which  tends  fo  much 
-to  remove  the  tenfion  and  pain  of  an  inflamed  part  as 
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the  ufe  of  poultices  or  warm  fomentations.  Applies-  Of 
tions  of  a  fedative  nature  are  recommended  by  many.,  Hilcgtnca, 
fuch  as  the  different  preparations  of  lead,  the  fulphate 
zinc,  vinegar,  &e.  *,  but  as  far  as  we  have  been  able  to 
obferve,  the  ufe  of  this  clafs  of  medicines  has  by  no 
means  fuch  powerful  effe&s  as  emollients,  though  it 
has  been  generally  fuppofed  that  emollients  haften  fup¬ 
puration.  In  applying  poultices,  they  fhould  generally 
be  removed  three  or  four  times  in  twenty- four  hours,  and 
the  part  bathed  with  warm  water  each  time  the  poultice 
is  changed.  When  fomentations  are  to  be  ufed,  many 
employ  w7arm  water  alone,  whilft  others  prefer  a  decoc¬ 
tion  of  chamomile  flowers,  or  of  poppy  heads.  A  piece 
of  flannel  of  confiderable  fize,  wet  with  either  of  thefe 
in  nearly  the  boiling  heat,  is  to  be  forcibly  wrung  out, 
and  applied  as  warm  as  the  patient  can  luffer  it,  to  the 
inflamed  part.  A  fecond  piece  of  flannel  is  to  be  pre¬ 
pared  in  the  fame  manner,  and  whenever  that  which  is 
firft  applied  begins  to  cool,  the  fecond  piece  is  to  be  em¬ 
ployed  }  and  this  pra&ice  is  to  be  continued  for  ten  or 
fifteen  minutes,  and  repeated  as  often  as  it  is  found  to 
relieve  the  patient.  The  beft  mode  of  applying  the  fe¬ 
dative  remedies  in  external  inflammation,  is  in  the  form 
of  watery  folution.  Half  an  ounce  of  the  acetate  of 
lead  diffolved  in  four  ounces  of  vinegar,  with  the  addi¬ 
tion  of  two  pounds  of  diftilled  water,  is  a  convenient 
form.  In  making  ufe  of  this  folution,  it  is  of  confe- 
quence  to  have  the  parts  affe&ed  kept  conftantly  moift, 
and  cataplafms  prepared  with  it  generally  anfwer  that 
•intention  exceedingly  well.  But  when  the  inflamed 
part  is  fo  tender  and  painful,  as  not  eafily  to  bear  the 
weight  of  a  poultice,  pieces  of  foft  linen,  moiftened  with 
the  folution  fhould  be  employed.  Both  fhould  be  ap¬ 
plied  cold,  or  at  leafl  with  no  greater  warmth  than  is 
merely  neceffary  for  preventing  pain  or  uneafinefs  to 
'  the  patient.  They  fhould  be  kept  conftantly  at  the  part, 
and  always  renewed  before  turning  dry  and  ftiff. 

When  the  part'affe&ed  with  inflammation  is  not  very 
tender,  or  lies  deep,  applications  of  vinegar  are  often 
had  recourfe  to  with  confiderable  advantage  \  and  the 
moft  effe&ual  form  in  ufing  it,  is  in  that  of  cataplafm, 
made  with  the  ftrongeft  vinegar  and  crumb  of  bread. 

In  fuch  cafes,  the  alternate  ufe  of  this  remedy,  with 
the  faturnine  folution,  has  produced  more  beneficial 
effe£ls  than  are  commonly  obferved  from  a  continued 
courfe  of  any  one  of  them. 

In  all  cafes  of  inflammation,  the  whole  body,  but 
more  efpecially  the  difeafed  part,  fhould  be  preferred  as 
free  as  poflible  from  every  kind  of  motion,  and  the  pa¬ 
tient  fhould  be  confined  to  a  low  cooling  diet,  and  alfo 
a  total  abftinence  from  fpirituous  and  fermented  li¬ 
quors. 

In  flight  cafes  of  inflammation,  a  due  perfeverance  in 
the  mode  of  treatment  which  has  been  mentioned,  will 
be  in  general  fufHcient  to  accomplifh  the  intended  pur- 
pofes  ;  but  when  there  islikewife  a  full,  hard,  and  quick 
pulfe,  with  other  fymptoms  of  fever,  general  blood-let¬ 
ting  becomes  neceffary  \  and  the  quantity  of  blood  ta¬ 
ken  away  is  always  to  be  determined  by  the  extent  and 
violence  of  the  difeafe,  and  by  the  age  and  ftrength  of 
the  patient.  Evacuations,  however,  fhould  never  be 
carried  to  a  greater  height  than  what  is  merely  necef¬ 
fary  for  moderating  the  febrile  fymptoms  \  for  fhould 
fuppuration  take  place  after  the  fyftem  is  too  much  re¬ 
duced,  its  progrefs  becomes  more  flow  and  uncertain  j 

nor 
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Of  nor  is  the  patient  able  to  fuppert  the  difcharge  that  en- 
Phlegmon.  fues#  The- ufe  of  gentle  laxatives,  with  a  cooling  diet, 
- -  is  alfo  attended  with  very  good  effeds. 

Befides  thefe  different  evacuations,  it  is  of  great  con- 
fequence  to  procure  eafe  and  quietnefs  to  the  patient. 
The  mo  ft  efie&ual  remedy  for  this  purpofe  is  opium  > 
and  when  the  pain  and  irritation  are  confiderable,  as 
in  extenfive  inflammations  very  frequently  happens,  it 
(hould  never  be  omitted.  In  all  fuch  cales,  the  opium 
fhould  be  given  in  full  dofes,  otherwJfe,  inft.ead  of  prov¬ 
ing  ferviceable,  it  feems  rather  to  have  the  contrary  ef¬ 
fect,  a  circum fiance  which  is  perhaps  the  chief  reafon 
for  opiates  having  been  by  fume  very  unjuftly  con¬ 
demned  in  every  cafe  of  inflammation. 

By  a  proper  attention  to  thole  different  circumftances, 
a  refolution  of  the  tumor  will  generally  begin  to  take 
place  in  the  courfc  of  three  or  four  days,  and  fometimes 
in  a  fhorter  time  ;  at  leait  before  the  end  of  that  period, 
it  may  be  for  the  nioft  part  known-  how  the  diforder  is 
to  terminate.  If  the  heat,  pain,  and  rednefs,  and  other 
attendant  circumftances  abate,  and  efpecially  if  the  tu¬ 
mor  begins  to  decreafe,  it  is  probable  that,  by  a  con¬ 
tinuance  of  the  fame  plan,  a  total  refolution  will  be  fi¬ 
nally  effeCted. 

But,  on  the  contrary,  if  all  the  different  fymptoms 
rather  increafe,  and  efpecially  if  the  tumor  turns  larger, 
and  fomewhat  foft,  with  an  increafe  of  throbbing  pain, 
we  may  with  tolerable  certainty  conclude  that  fuppura- 
tion  will  take  place  ;  and  we  fhould  therefore  immedi¬ 
ately  defift  from  fuch  applications  as  were  judged  pro¬ 
per  while  a  cure  was  thought  practicable  by  refolution, 
and  endeavour  to  aftift  nature  as  much  as  poffible  in 
the  formation  of  pus,  or  what  is  called  the  maturation 
of  the  tumor.  To  effeCt  this,  nothing  is  more  ufeful 
than  warm  fomentations  and  cataplafms  •,  and  fhould 
thefe  not  have  been  employed  daring  the  former  ft  age, 
the  cold  faturnine  applications  fhould  be  given  up*  and 
recourfe  had  to  the  emollient  remedies. 

Dry  cupping,  as  it  is  termed,  viz.  ufing  the  cupping 
glaffes  without  the  fcarificator,  applied  as  near  as  pof- 
nble  to  the  part  affeCled,  is  frequently  had  recourfe  to 
in  promoting  the  fuppuration  of  tumors.  It  is  only, 
however,  in  thofe  in  which  there  feems  to  be  a  defi¬ 
ciency  of  inflammation,  that  it  can  ever  be  either  necef* 
fary  or  ufeful  ;  but  in  all  tumors  of  an  indolent  nature, 
and  where  there  is  ftill  fome  probability  of  a  fuppura¬ 
tion,  no  remedy  is  more  effedual.  By  thefe  different  ap¬ 
plications,  continued  for  a  longer  or  fhorter  time,  accord¬ 
ing  to  the  fize  of  the  tumor,  its  fituation  and  other  cir¬ 
cumftances,  a  complete  fuppuration  may  generally  beat 
laft  expeded. 

Whilft  an  abfeefs  is  forming,  it  extends  according  as 
the  quantity  of  purulent  matter  is  augmented  in  the  ca¬ 
vity  in  which  it  is  contained  ;  and  this  extenfion  takes 
place  towards  that  fide  where  there  is  leaft  rcfiftance.  It 
is  on  this  account  that  where  an  abfeefs  is  deep,  or 
covered  by  an  aponeurofis,  it  extends  in  the  interfa¬ 
ces  of  the  neighbouring  parts,  and  diffeds,  as  it  were, 
the  tendons,  the  mufcles,  and  the  bones,  whilft  in  com¬ 
mon  cafes  it  makes  its  way  towards  the  fkin.  When 
matter  is  colleded  very  near  to  the  furface  of  the  body, 
and  is  only  covered  by  the  common  integuments,  it 
fpeedily  makes  its  way  externally,  but  when  it  is  deep, 
and  furrounded  by/parts  which  make  great  rcfiftance, 
purulent  matter  infinuates  itfelf  until  it  arrives  at  fome 
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place  where  there  is  nothing  to  oppofe  its  exit;  and  it  is  Of 
obferved  making  its  efcape  after  having  made,  in  fome  1  ^moni 
cafes,  a  very  great  circuit.  It  is  generally  towards  the 
inferior  parts  of  the  body  that  purulent  matter,  in  con- 
fequence  of  its  weight,  makes  its  route.  On  this  account 
we  fee  large  abfeeffes  open  themfelves  molt  frequently  at- 
their  inferior  part,  and  from  thence  the  advantage  which 
is  found  by  waiting  till  they  open  of  themfelves,  or  that 
they  indicate  the  place  moft  convenient  for  the  opening 
to  be  made.  Thus,  we  fee  abfeeffes  formed  under  the. 
temporal  mufcles  open  themfelves  in  the  mouth,  and 
thofe  of  the  loins  making  their  appearance  near  the  ring, 
or  upon  the  anterior  part  of  the  thigh.  Deep  abfeeffes, 
in  certain  parts  of  the  body,  proceed  rather  towards  the 
interior  than  towards  the  furface,  beeaufe  the  purulent 
matter  finds  lefs  obftruCtion  in  its  paffage.  i  hofe,  for  ex¬ 
ample,  which  form  on  the  furtace  of  the  lungs,  find  great 
refiftaryfe  from  the  ribs  and  other  parts  forming  the  tho¬ 
rax,  whilft  they  eafily  make  their  way  through  the 
fpongy  fubftance  of  the  lungs,  and  open  in  the  ramifica¬ 
tions  of  the  bronchiae.  For  the  fame  reafon,  abfeeffes 
formed  in  the  cavity  of  the  abdomen  fometimes  difcharge 
themfelves  into  the  ftomach  or  inteftines  ;  but  as  the  pa- 
rietes  of  the  belly  yield  more  eafily  than  thofe  of  the 
cheft,  we  alfo  fee  abfeeffes  of  the  different  organs  con¬ 
tained  in  the  belly,  difeharge  their  contents  through  its 
parietes.  % 

When  matter  is  fully  formed  in  a  tumor,  a  re  mi  (lion 
of  all  the  fymptoms  takes  place.  The  throbbing  pain, 
which  before  was  frequent,  now  goes  off,  and  the  patient 
complains  of  a  more  dull,  heavy,  and  conftant  pain.  I  he 
tumor  points  at  fome  particular  part,  generally  near  to 
its  middle,  where,  if  the  matter  be  not  deep  feated,  a 
whitifh  yellow  appearance  is  obferved,  in  (lead  of  the 
deep  red  that  formerly  took  place  ;  and  a  fluCluation  of 
the  fluid  underneath  is,  upon  preffure,  very  evidently 
perceived.  Sometimes,  indeed,  when  the  abfeefs  is 
thick,  and  covered  with  inufcle  and  other  parts,  though 
from  concurring  circumftances  there  can  be  little  doubt 
of  there  being  a  very  confiderable  collection  of  matter, 
yet  the  fluctuation  cannot  be  readily  diftinguifhed.  It 
does  not,  however,  often  happen  that  matter  is  fo  very 
deeply  lodged  as  not  to  be  difeovered  on  proper  exami¬ 
nation. 

This,  however,  is  a  circumftance  of  the  greateft  con- 
fequence  in  praCtice,  and  deferves  more  attention  than  is 
commonly  paid  to  it.  In  no  part  of  the  furgeon’s  em¬ 
ployment  is  experience  in  fimilar  cafes  of  greater  ufe 
to  him  than  in  the  prefen t ;  and  however  Ample  it 
may  appear,  yet  nothing  more  readily  diftinguifhes  a 
man  of  extenfive  obfervation  than  his  being  able  eafily 
to  deteCt  deep-feated  collections  of  matter  ;  whilft  no¬ 
thing,  on  the  contrary,  fo  materially  affcCts  the  charac¬ 
ter  of  the  furgeon  as  his  having,  in  fuch  cafes,  given  an 
inaccurate  or  unjuft  prognofis. 

In  addition  to  the  feveral  local  fymptoms  of  the  pre¬ 
fence  of  pus  already  enumerated,  may  be  mentioned  the 
frequent  (hiverings  to  which  patients  are  liable  on  its 
firft  formation.  Thefe,  however,  feldom  occur  fo  as  to 
be  eafily  diftinguifhed,  unlefs  the  collection  is  confider- 
able;  but  it  is  a  fymptom  conftantly  obferved  in  all 
large  abfeeffes  ;  and  when  it  takes  place,  along  with 
other  fymptoms  of  fuppuration,  it  always  contributes  to 
point  out  the  true  nature  of  the  difeafe. 

Of  the  opening  of  Abfeeffes . — When  abfeeffes  come  to  12 
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Ab'fceffes.  C0.llIP*e^e  H^turily,  the  integuments  gradually  become 

ki _ ^_CSh  thinner  over  the  more  prominent  part  of  the  tumor  ;  and 

they  become  ulcerated  in  one  or  more  points  through 
which  the  pus  is  evacuated.  In  many  cafes  it  is  advi* 
fable  to  wait  for  the  fpontaneous  rupture ;  but,  on  the 
other  hand,  it  is  often  more  prudent,  and  is  indeed  abfo- 
lutely  neceffary,  to  give  vent  to  the  matter  by  an  artifi¬ 
cial  opening.  It  is  a  general  rule  not  to  have  recourfe 
to  fuch  means  before  fuppuration  is  completely  formed  j 
for  ii  an  abfeefs  be  opened  before  this  period,  and  a  con- 
fiderable  hardnefs  remain  around,  the  treatment  after¬ 
wards  becomes  very  embarrafiing  and  difficult.  It  is, 
however,  neceffary  in  fome  cafes  to  depart  from  this  ge¬ 
neral  rule,  and  to  open  an  abfeefs  much  fooner  j  above 
all,  tliofe  which  are  critical,  and  thofe  which  are  the 
confequence  of  lingering  fevers. 

In  many  cafes  there  is  neither  fafety  nor  convenience 
to  be  expelled  from  the  fpontaneous  opening  of  the  in¬ 
teguments.  In  abfceffes  fituated  in  any  of  the  joints,  or 
upon  either  of  the  cavities  of  the  bread:  or  abdomen,  and 
more  efpecially  when  they  feem  to  run  deep,  they  fliould 
always  be  opened  as  foon  as  the  lead  fluftuation  of  mat¬ 
ter  can  be  difeovered  ;  for  when  the  refidance  is  on  either 
fide  equal,  it  jud  as  readily  points  inwardly  towards  the 
cavity,  as  outwardly  towards  the  fkin  ;  and  the  confe¬ 
quence  of  a  large  abfeefs  burding  into  either  of  the  large 
cavities,  is  mod  frequently  fatal. 

Abfceffes  *re  fometimes  formed  about  the  face,  which 
point  externally,  and  thefe  fhould  be  opened  in  the  infide 
of  the  mouth,  in  order  to  prevent  any  deformity.  When¬ 
ever  the  flmftuation  is  fenfible,  this  (hould  be  immedi¬ 
ately  done.  They  cicatrifc  very  rapidly,  and  require 
no  dreffimgs. 

Abfceffes  confined  under  an  aponeurofis,  and  in  gene- 
ral  under  thofe  parts  which  are  not  capable  of  beina- 
extended  without  much  difficulty,  ought  to  be  opened 
early.  Such  are  abfceffes  which  are  formed  under  the 
temporal  mufcles  or  fafeia  lata  of  the  thigh,  or  thofe 
which  frequently  happen  in  the  extremity  of  the  fingers, 
under  the  arch  of  the  palate,  round  the  maxillary  bones, 
behind  the  ear,  above  the  madoid  proceffes,  &c.  All 
thefe  ought  to  be  opened  very  fpeedily,  and  in  particular 
thole  lad  mentioned,  on  account  of  the  danger  of  a  ca¬ 
ries  of  the  bone  in  which  they  lie  being  produced. 

It  is  alfo  particularly  neceffary  to  open  without  delay 
abfceffes  in  the  neighbourhood  of  the  anus,  or  near  the 
urethra.  This  ought  alfo  to  be  done  in  large  abfceffes 
of  the  extremities,  and  in  particular  thole  which  are 
the  confequence  of  violent  inflammation,  occupying  the 
whole  member,  as  the  thigh,  the  arm,  &c.  If  infuch 
cafes  the  matter  be  allowed  to  remain  too  long,  the 
greater  part  of  the  cellular  membrane  is  detached  from 
the  fubjacent  aponeurofis,  and  there  often  follow  laro-e 
gangrenous  Houghs,  which  in  feparating  themfelves  lay 
open  extenfive  fUrfaces,  and  often  form  large  bags  of 
pus,  which  become  as  many  feparate  abfceffes  ;  and  often 
the  diforder  is  fuch  that  the  whole  of  the  integuments  of 
the  member  fphacclate  and  fall  off.  It  is  alfo  neceffary 
not  to  delay  the  opening  of  abfceffes  formed  among  the 
large,  mufcles,  the  interftices  of  which  are  filled  up 
with  cellular  texture  j  fuch  are  thofe  of,  the  thigh,  the 
back  leg,  and  under  the  arm-pit.  In  thefe  fituations  the 
matter  is  very  apt  to  fpread,  and  to  form  ramifications  of 
the  abfeefs  in  various  directions,  which,  if  not  treated 
■witfi  much  care,  are  very  tedious  to  heal. 
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With  the  exception  of  thofe  cafes  which  have  been  Of 
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mentioned,  it  ought  to  be  obferved  as  a  general  rule  not  Abfceffes.. 
to  open  an  abfeefs  until  fuppuration  be  complete  ;  for  if' 
it  be  true,  as  it  is  faid,  that  pus  is  always  fufficiently 
prepared  to  be  evacuated,  it  is  alfo  the  cafe,  that  the 
more  we  favour  its  formation  before  giving  it  vent,  the 
more  we  are  fure  of  diminifhing  and  of  reducing  the 
hardneffes  which  exift  in  the  neighbourhood,  and  faci¬ 
litating  the  cicatrization  of  the  ulcer. 

Of  the  different  Methods  of  opening  Abfceffes. 

There  are  three  different  modes  of  opening  abfceffes  j 
viz.  by  cauftic,  incifion,  or  feton. 

1.  By  OauJHc. — The  ufe  of  cauftic  is  recommended 
in  cafes  where  fuppuration  has  been  flow,  and  has  not 
occupied  the  whole  tumor  \  in  thofe  where  the  integu¬ 
ments  have  fuffered  much,  and  where  it  was  neceffary  to 
wait  long  before  opening  it,  on  account  of  fome  affedion 
of  the  bottom  of  the  abfeefs ;  and  in  general  in  all  cafes 
of  the  fuppuration  of  glands. 

But  though  there  are  circumftances  which  may  render 
it  neceffary  to  employ  the  cauftic  rather  than  the  incifion, 

yet  the  latter  generally  deferves  the  preference.  The  pain 
which  it  occafions  lafts  only  a  moment,  whilft  that  of 
eauftic  continues  many  hours  ;  and  when  the  inflamed 
part  has  acquired  a  morbid  degree  of  fenfibility,  the  pain 
is  very  violent.  The  furgeon  alfo  can  never  limit  pre- 
cifely  the  extent  of  the  a&ion  of  the  cauftic  5  and  what¬ 
ever  attention  be  paid  to  it,  it  often  extends  too  far,  and 
penetrates  too  deep. 

To  open  an  abfeefs  with  cauftic,  an  adhefive  plafter 
fpread  on  leatner  is  to  be  applied  over  the  tumor,  with 
a  flit  in  it  of  a  fize  fomewhat  lefs  than  what  is  intended 
to  be  made  in  the  Ikin  by  the  cauftic.  The  Hit  is  to  be 
filled  with  the  cauftic  reduced  into  powder,  mixed  with 
a  fmall  quantity  of  foap,  and  wetted,  fo  as  to  make  it 
operate  more  quickly.  Another  adhefive  plafter  is  then 
to  be  laid  over  it,  and  the  whole  fecured  with  a  firm 
comprefs  and  bandage.  The  time  neceffary  to  allow  the 
cauftic  to  make  a  fufficient  opening  will  depend  on  the 
thicknefs  of  the  Ikin  and  ftrength  of  the  cauftic,  but 
generally  it  requires  two,  three,  or  more  hours.  When 
the  efehar  is  made,  and  the  matter  has  not  efcaped,  we 
ought  to  aflift  its  exit  with  the  end  of  a  probe,  or  the- 
point  of  a  biftoury  ;  and  the  feparation  of  the  efehar  is 
to  be  promoted  by  emollient  applications. 

2.  By  the Incifioji. — The  tumors  which  are  not  very  ex¬ 
tenfive,  may  generally  be  opened  by  making  a  longitudi¬ 
nal  incifion  with  the  lancet,  fee  Plate  D  XII I.  fig.  1.  For 
this  purpofe,  when  the  fituation  of  the  abfeefs  permits  it, 
the  furgeon  is  to  apply  one  hand  on  the  bafe  of  the  tumor’ 
and  prefs  the  pus  towards  the  Ikin,  by  doing  which  there 
is  no  rilk  of  wounding  any  artery,  or  important  part  at  the 
bottom  of  the  tumor,  and  the  lancet  penetrates  into  the 
cavity  of  the  abfeefs  with  more  certainty  and  eafe,  and 
with  lefs  pain.  With  the  other  hand  an  incifion  of  the 
integuments  is  to  be  made  in  fuch  a  dire&ion,  that  it  may 
terminate  at  the  moft  depending  part  of  the  tumor  :  and 
ftiould  be  made  of  fuch  length  as  may  appear  neceffary, 
in  order  that  the  matter  may  be  allowed  freely  to  efcape. 

It  is  in  general  fuppofed  fufficient,  in  cafes  of  fmall  ab¬ 
fceffes,  that  the  incifion  extend  two-thirds  of  the  length 
of  the  tumor.  Some  authors  have  advifed,  that  when 
the  integuments  are  much  diftended,  an  incifion  fhould 
be  made  through  the  whole  length  of  the  tumor,  even 
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Of  where  it  is  of  a  large  ike  ;  but  tins  practice  ought  to  be 
’Ablceffes.  rarely  adopted.  The  irritation  and  confequent  niiiam- 
v— ^  mation,  produced  from  fuch  an  operation,  muft  always 
be  very  confiderable  ;  and  as  it  fearedy  ever  happens 
that  the  integuments  aie  ever  fo  much  extended  as  en¬ 
tirely  to  lofe  theif  contradile  power,  there  is  always 
reafon  to  hope  that  they  will  recover  their  natural  di- 
menfions.  In  all  very  large  abfeeffes,  it  is  the  fafeft  prac¬ 
tice  to  make  at  firft  a  fmall  incifion  fuffielent  to  allow 
the  contents  to  be  difeharged  j  for  whenever  this  is  done 
the  extent  of  the  cavity  rather  dimimihes;  and  fnould 
it  be  found  afterwards  neeeffary  to  make  a  more  exten- 
five  opening,  this  can  now  be  done  with  much  advan¬ 
tage.  When  an  abfeefs  has  been  opened  by  either  of 
thefe  methods,  it  is  reduced  to  the  ftate  of  a  Ample 
wound  or  ulcer,  and  ought  to  be  treated  accordingly. 

The  mode  by  incifion  ought  to  be  preferred  to  that  of 
cauilic,  when  the  matter  is  colkfted  deep  •,  when  it  is 
in  the  neighbourhood  of  important  nerves  or  blood- vcl- 
fels  :  when  it  is  necefl'ary  to  make  the  opening  large  ; 
when  the  Ikin  which  is  to  be  opened  has  a  natural  ap¬ 
pearance  ;  and,  above  all,  when  tile  ulcer  is  wiflied  for 
to  be  healed  rapidly  up,  and  leave  little  deformity. 

Although  furgeons  generally  agree  in  preferring  the 
incifion  to  the  cauilic,  it  has  neverthelefs  its  inconveni¬ 
ences  Whenever  the  incifion  is  made,  the  matter  con¬ 
tained  in  the  tumor  is  fuddenly  evacuated  ;  from  whence 
it  happens,  when  the  collection  is  confiderable,  that  the 
patient  faints,  or  has  fome  other  difogreeable  fymptoms  ) 
but  the  principal  difadvantage  of  this  method  is,  that  it 
gives  free  accefs  to  the  air  over  a  large  extent  of'the  ul¬ 
cerated  fur  face  ♦,  a  circumftance  which  is  followed  by 
very  pernicious  effeCts,  particularly  In  large  abfeeffes.  A 
total  change  takes  place  in  the  nature  of  the  matter  *,  a 
laudable  pus  is  transformed  into  an  ichorous  indigefted 
fluid  ;  the  pulfe  becomes  quick  ;  colliquative  (wests  and 
other  fymptoms  of  fever  come  on,  and  commonly  the 
patient  dies  in  a  fliort  time.  Surgeons  have  too  often  oc- 
cafion  to  obferve  the  dangerous  effe&s  which  probably  are 
altogether  produced  by  the  admiffion  of  the  a*,  r  ;  for  we 
fee  a  great  number  of  patients  have  for  a  long  time  af¬ 
ter  a  termination  of  inflammatory  difeafes  confiderable 
abfeeffes,  where  the  pus  is  perfe£ly  formed,  without 
Shewing  at  the  fame  time  any  fymptom  of  heftic  fever. 
But  when  thefe  abfeeffes  exceed  a  certain  fize,  and  if  a 
large  incifion  be  made  into  them,  there  always  follow 
fymptoms  of  fever,  generally  in  forty-eight  hours  from 
the  time,  that  the  abfeefs  had  been  opened.  Thefe  ac¬ 
cidents,  which  we  have  frequently  obferved  in  private 
practice,  are  dill  more  frequent  in  great  hofpitals,  where 
’the  air  is  impregnated  with  putrid  exhalations.^ 

*2  3.  By  the  Set  on. — From  the  obfervations  which  have 

been  already  made,  it  appears  neeeffary  that  as  much  pre¬ 
caution  as  poflible  fhould  b  "  taken  to  prevent  the  contact 
of  the  air  with  the  internal  furface  of  the  abfeefs.  The 
Teton,  therefore,  has  the  advantage,  not  only  of  being 
attended  with  little  pain,  and  emptying  the  abfeefs  in  a 
gradual  manner,  but  it  completely  prevents  the  accefs 
cf  the  air.  When  patients  are  otherwife  in  good  health, 
there  is  another  advantage  in  employing  the  feton  *,  for 
frequently  a  cure  is  obtained  at  a  period  much  fhorter 
titan  that  which  is  ufually  neeeffary  when  the  incifion 
has  been  adopted.  On  the  dther  hand,  if  we  hhve  reafon 
to  wifli  to  keep  up  for  a  long  time  a  certain  degree  of 
irritation  and  fuppuratioti  in  the  affected  part,  the  feton 
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ought  to  be  preferred  to  every  other  means.  1  here  have 
been  various  inftruments  contrived  for  introducing  the  fe¬ 
ton,  and  it  may  ealily  be  done  by  a  lancet  and  common 
probe,  or  by  the  inftruments  reprefentedin  PlateDXill, 
fig,  1 5.  and  1 6.  One  of  thefe  being  threaded  with  glovers 
foft  filk  or  with  cotton,  fhould  be  introduced  into  the  u[3- 
per  part  of  the  tumor  *,  but  if  the  blunt  one  be  employed, 
it  will  be  neeeffary  to  have  the  affiflance  of  the  lancet. 
The  inftrument  is  then  to  be  brought  out  at  the  under 
part  of  the  tumor,  and  the  matter  allowed  to  run  gra¬ 
dually  along  the  threads.  The  feton  fhould  be  changed 
forty-eight  hours  after  it  has  been  introduced,  and  as 
much  of  it  fhould  be  pulled  out  at  the  under  part  as  is 
fufficient  to  allow  the  removal  of  that  which  was  fhut  up 
in  the  abfeefs.  The  abfeefs  is  to  be  dreffed  in  this  man¬ 
ner  every  day  as  long  as  circumflances  feem  to  require. 

By  means  of  the  feton,  we  obtain  a  regular  and  flow 
difeharge  of  the  matter  contained  in  the  abfeefs  ;  the 
fides  of  the  abfeefs  are  allowed  to  contract  in  a  gradual 
manner  }  the  prefence  and  fri<flion  of  the  feton  on  the 
furfaces,  excites  a  flight  inflammation  which  contributes 
to  unite  them,  and  to  complete  an  adhefion,  much  more 
readily  than  by  any  other  method.  In  proportion  as  the 
difeharge  dimmifhes,  the  thteknefs  of  the  feton  ought  to 
be  leflened  j  and  this  is  ealily  done  by  taking  out  fome 
of  the  threads  of  the  cotton  every  two  or  three  days. 

It  ought  to  be  entirely  taken  out  when  no  more  matter 
is  difeharged  than  what  would  be  produced  by  the  irri¬ 
tation  of  the  feton  alone  ;  and  by  compreffmg  gently  the 
parts  for  fome  days  after  it  has  been  withdrawn,  with  * 
comprefs  and  bandage,  we  can  in  general  depend  upotx 
a  complete  cure. 

When  fpeaking  of  the  mode  of  introducing  the  fe¬ 
ton,  wre  recommended  that  this  fhould  be  done  from 
above  downwards,  becaufe,  if  the  firft  opening  be  made 
at  the  bafe  of  the  tumor,  a  great  quantity  of  matter 
immediately  e (capes.  Thus  the  boundaries  of  the  ab¬ 
feefs  at  the  upper  part  become  effaced,  and  the  paffage 
of  the  director  along  the  abfeefs  is  much  more  difficult 
than  when  the  abfeefs  is  opened  according  to  the  man¬ 
ner  we  have  pointed  out.  In  that  way  the.  under  part 
of  the  tumor  is  left  completely  diftended  till  the  lafi 
moments,  and  only  a  very  fmall  quantity  of  matter  es¬ 
capes  by  the  fuperior  orifice.  Another  aidvantage  is* 
that  the  part  of  the  feton  left  for  the  future  dreffings,  is 
eafily  kept  clean  and  dry. 

The  method  of  opening  abfeeffes  by  the  feton  has 
been  found  particularly  ufeful  in  fuppurations  of  the 
joints,  and  in  all  thofe  glandular  parts  where  the  ad- 
mi  flion  of  the  air  is  followed  by  very  pernicious  effects. 
Thus,  when  it  is  thought  neeeffary  to  open  a  fcrofulous 
tumor,  we  may  generally  be  able  to  obtain  a  more 
prompt  and  eafy  cure  from  the  ufe  of  the  feton,  than  by 
making  a  larger  incifion;  Venereal  buboes,  too,  when 
Come  to  maturity,  have  been  faid  to  get  well  muck 
fooner  by  this  than  by  any  other  method,  when  the  in¬ 
teguments  have  not  become  too  thin  by  great  diftenfion 
long  continued.  On  the  other  hand,  this  mode  is  not 
without  its  inconveniencies,  for  in  adopting  it  we  can¬ 
not  be  well  affured  of  the  ftate  of  the  bottom  of  the  ab¬ 
feefs,  which  it  is  often  important  to  know. 

Whatever  advantages  thefe  different  methods  of  open¬ 
ing  abfeeffes  may  poffefs  over  one  another,  yet  there  is  not 
one  of  therft  which  defer  ves  the  preference  in  all  cafes^ 
although  the  cauftic,  as  already  mentioned,  be  the  mean^f 
-E2  to' 
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Of  Sinufes.  to  which  we  ought  moft  rarely  to  have  recourfe.  How- 
fiver  troublefome  it" may  be,  the  action  of  the  air  on  the 
interior  furface  of  the  abfcefs  is  not  always  equally  per¬ 
nicious  y  and  when  by  properly  applied  dreftings,  care 
is  taken  not  to  allow  purulent  matter  to  form  in  any 
particular  cavity,  and  to  prevent  the  accefs  of  cold  air 
on  the  furface  of  the  woilnd,  and  above  all  when  the 
iurroundtng  air,  as  that  in  hofpitals,  is  contaminated 
with  putrid  exhalations,  daily  experience  (hews,  that  the 
method  by  inciuon  is  accompanied  with  mod  fuccefs. 
On  the  other  hand,  we  have  feen  the  feton  extremely 
ufeful  in  gradually  difcliarging,  and  without  exciting 
much  inflammation,  large  abfctffes. 

1  hefe  are  the  general  principles  we  have  to  obferve 
in  the  treatment  of  abfcefies,  in  whatever  part  of  the 
Dody  they  are  found.  There  are,  however  feme  modi¬ 
fications,  fome  particular  details  of  pra£Hce,  which 
ought  to  be  kept  in  view,  when  the  difeafe  is  feated  in 
.particular  organs,  as  the  eyes,  the  mammee,  the  cavity 
of  the  cli eft,  the  groin,  the  ferotum,  Sec.  Mention 
will  be  made  of  thefe  in  giving  an  account  of  the  dif- 
eafes  of  the  particular  organs. 

Sect.  II.  Of  Sinufes  (Fiftuke). 

When  an  abfcefs,  inftead  of  healing  continues  to  dis¬ 
charge  purulent  matter,  and  when  this  takes  place 
through  a  fcnall  orifice,  it  obtains  the  name  of  nffula. 
The  orifice  has  fmootli  and  callous  edges,  and  the 'fifiula 
commonly  communicates  with  one  or  more  cavities  of 
different  dimenfions,  fituated  in  the  cellular  membrane, 
between  the  common  integuments  and  the  mufcles,  or 
between  the  interfaces  of  the  mufcles  themfelves. 

Thefe  different  cavities,  which  are  generally  known 
fey  the  name  o i  finufes,  ferve  as  refervoirs,  both  for  the 
matter  which  is  formed  in  the  body  of  the  ulcer,  and 
for  that  furnifhed  by  their  own  fides.  It  is  thus  that 
when  by  compreffion,  the  matter  contained  in  the 
finufes  is  prefled  out  through  the  ulcers,  thefe  difeharge 
a  much  greater  quantity  than  what  might  have  been 
expe&cd,  by  confidering  the  extent  of  their  furface 
alone. 

X  his  defeription  of  a  fiflulous  ulcer  indicates  the  mofl 
fimple  form  of  the  difeafe  ;  but  when  it  has  lafted  for  a 
long  time,  the  whole  internal  furface  frequently  becomes 
bard  and  callous,  acquiring  the  properties  and  ftru&ure 
of  a  mucous  furface. 

The  moft  frequent  caufe  of  the  formation  of  finufes 
is,  when  an  abfcefs  burfls,  that  the  purulent  matter,  in¬ 
ftead  of  being  all  difeharged,  remains  fhut  up  in  fome 
part  of  the  cavity.  Remaining  there,  it  naturally  falls 
to  the  lower  part,  and  gradually  infinuates  itfelf  among 
the  layers  of  the  cellular  membrane,  which,  from  its 
foftnefs,  gives  little  refiftance  $  it  advances  by  degrees 
among  the  interfaces  of  the  more  folid  organs,,  which 
are  conne&ed  by  that  fubftance  alone  *,  and  at  laft  it 
makes  its  appearance  on  the  furface  of  the  body,,  or  pe¬ 
netrates  into  one  of  tire  cavities.  Both  recent  and  old 
fiftulous  ulcers  are  generally  curable,  provided  that  the 
ulcer  be  fituated  in  fuch  a  manner,  that  the  neceflary 
remedies  can  be  applied  to  it,  and  that  the  conftitution 
be  other  wife  free  from  diforder.  But  when  the  difeafe 
has  been  of  very  long  duration,  and,  above  all,  when 
the  finufes  open' into  any  articulating  cavity,  or  are  pla¬ 
ced  in  fuch  a  manner,  that  one  dannot  praftife  any  ope* 
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ration,  the  treatment  then  becomes  extremely  difficult,  Of  Sinufes. 
and  the  event  very  doubtful.  There  is  no  difeafe  which  v— ' 

refills  more  frequently  all  the  efforts  of  art  than  certain 
fpecies  of  fifiula,  and  particularly  fome  of  thole  about  the 
anus  arid  perinseum. 

Of  the  treatment  of  Fijlu/at. — There  are  feveral  dif¬ 
ferent  modes  which  have  been  propofed  for  the  treat¬ 
ment  of  this  difeafe,  all  of  which  may  be  ufeful  in  par¬ 
ticular  cafes. 

Inje&tpns,  fuppofed  to  have  a  cicatrizing  quality,  have  g 
been  propofed  by  fome  ;  and  thefe  are  no  doubt  ufeful  tion/^ 
in  particular  cafes,  in  diminifhing  the  quantity  of  the 
difeharge,  and  in  preventing  the  extent  of  the  finus  from 
increafing.  When  the  difeafe  is  far  advanced,  and  the 
edges  become  perfeftly  callous,  injections  of  an  efeharo- 
tic  quality  have  been  employed  ;  but  thefe  remedies 
have  feldom,  if  ever,  produced  any  good  effeas  ;  and 
their  too  frequent  ufe  has  even  rendered  finufes  hard  and 
callous,  which  were  of  a  more  benign  nature. 

In  lome  cafes,  particularly  when  the  difeafe  is  recent  ^ 
great  advantage  may  be  derived  from  the  proper  appli-’ ^ 
cation  of  a  comprels  and  bandage.  In  applying  thefe 
the  comprefs  fhould  be  placed  in  fuch  a  manner,  and 
made  of  fuch  a  form,  as  to  make  a  firm  preffure  from 
the  bottom  of  the  finus  towards  its  orifice;  and  care 
fhould  be  taken  that  no  preffure  be  made  towards  the 
orifice  itfelf,  in  order  that  any  matter  which  is  formed 
may  not  be  allowed  to  colle£I,  but  be  difeharged  from 
it.  Indeed  in  whatever  mode  we  treat  finufes,  the  ob 
je&  to  be  held  in  view,  is  to  allow  any  matter  which 
is  formed  to  be  immediately  difeharged. 

.  Sumc  have  advifed,  that,  in  all  fiftulm  of  long  Hand¬ 
ing,  their  cavities  fhould  be  laid  open  from  one  end  to 
the  other,  and  all  the  parts  fhould  be  diffeaed  out  which 
have  become  hard,  and  thus  to  convert  the  whole  into, 
an  ulcer,  and  treat  it  in  the  ordinary  manner.  There 
is  no  doubt,  but  that  by  fuch  an  operation,  it  will  often 
be  poffible  to  obtain  a  cure;  but  independent  of  the 
great  pain,  and  of  the  large  and  difagreeable  cicatrix 
which  muff  always  follow,  the  pradice  is  not  without 
danger,  it  cannot  anfwer,  for  inftance,  in  thofe  filfulas 
which  extend  far  up  the  reftum.  No  praflitioner  fure- 
ly  wouid  advife  the  adoption  of  fuch  a  method  in  the 
cafe^of  fiftulas  which  penetrate  very  deep,  and  extend, 
as  often  happens,  underneath  the  blood-veffels,  the  ten¬ 
dons,  and  the  nerves  ;  and  even  although  this  pratfice 
was  without  danger,  it  ought  to  he  adopted  in  no  cafe 
as  we  are  enabled,  by  an  operation  more  fimple,  and 
much  lefs  painful,  always  to  obtain  a  cure  with  as  much 
certainty  as  by  a  total  deftru&ion  of  the  parts. 

In  the  treatment  of  fiftulas,  it  is  neceffarv  to  procure  n  •  *?r 
an  agglutination  of  the  edges  of  the  finufes, J  to  ob-B>  ^ 
literate  the. cavity.  The  means  moft  efficacious  to  fulfil 
this  indication  are,  to  make  firfl  an  opening  fo  as  to  al 
low  the  exit  of  the  matter  ;  and  to  excite  a  certain  de¬ 
gree  of  inflammation  on  the  internal  furface  of  the  ca¬ 
vity,  fo  as  to  produce  an  adhefion  between  its  fides 

Both  of  thefe  indications  may,  in  fome  cafes,  be ’ful¬ 
filled  in  the  moft  convenient  manner,  by  introducing  in¬ 
to  the  orifice  of  the  ulcer  a  feton  which  will  follow  the 
whole  courfe  of  the  finus  as  far  as  its  oppofite  extremi¬ 
st,1^6  fet0"  d  be  of  a  fize  proportioned  to  that 
of- the  finus;  and  it  may  be  diminifhed  by  degrees  as 
the  cure  advances,  by  taking  away  fome  of  the  thread* 
day  after  day*  At  laft,  when  the  cavity  of  the  finus  is 
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W  Wes.  nearly  filled  up,  and  confequently  tire  difcharge  much 
'  moderated,  the  ft  ton  ought  to  be  withdrawn.  After¬ 
wards  a  bandage  is  to  be  firmly  applied  over  the  part, 
which  fhould  be  allowed  to  continue  a  convenient  tune, 
in  order  to  obtain  a  complete  cure.  In  all  cafes,  there¬ 
fore,  we  ought  to  difcover  the  direction  t)f  the  finus, 
which  can  commonly  be  done  by  introducing  a  probe, 
or  by  obferving  the  place  in  which  the  matter  colle£ts, 
when  it  has  been  allowed  time  to  accumulate,  and  by 
markino-  the  place  from  whence  it  comes,  the  preflure 
is  to  be  made  on  the  affected  part.  A  fcton  ought 
then  to  be  introduced  into  each  finus.  _ 

Another  means  of  procuring  the  obliteration  of  firiu- 
fes  is,  by  a  longitudinal  incifion  along  the  whole  cavity. 
In  cafes  where  the  fibula  extends  to  parts  which  it  is 
not  dangerous  to  cut,  and  where  the  feton  has  inconve¬ 
niences 'which  render  it  inadmiflible,  we  fhould  not  he- 
iitate  to  have  recourfc  to  this  means.  Indeed,  the  lon¬ 
gitudinal  incifion  of  the  finus  is  to  be  confidered  in  all 
cafes,  as  the  only  means  which  can  be  adopted  with  cer¬ 
tainty  in  the  cure  of  the  difeafe  ;  and  thougn  in  many 
cafes* it  may  be  proper  to  attempt  the  cure  by  the  mild¬ 
er  means  which  have  been  mentioned,  yet  they  often 
fail,  and  the  mode  by  incifion  ought  always  to  be  held 
in  view. 

We  may  obferve  here,  that  this  part  of  furgery  owes 
much  to  the  celebrated  Mr  Pott,  he  having  rendered 
much  more  fimple  and  luccefsful  the  treatment  of  fibu¬ 
las,  particularly  thofe  fituated  in  the  perinaeum  and  anus. 
When  a  fiftula  is  to  be  laid  open,  the  firft  thing  to  be 
done,  is  to  determine  the  extent  of  the  incifion.  The 
exafl  extent  of  the  finus  fhould  be  accurately  ascertain¬ 
ed  with  a  probe,  and  it  is  neceffary  to  lay  it  open  to  the 
extreme  point,  in  order  completely  to  fecure  the  filling 
up  of  the  cavity.  The  operation  may  be  performed 
by  introducing  a  dire&or  (fig.  9.  and  12.),  along  the 
whole  courfe  of  the  finus,  and  cutting  on  it  with  a  com¬ 
mon  fcalpel  (fig.  1.);  or  the  fliarp-pointed  biftoury  (fig.  4.) 
may  be  introduced  along  the  groove  of  the  dire&or,  the 
point  of  the  inftrument  pufhed  through  at  the  bottom  of 
the  finus,  and  then,  by  withdrawing  the  dire&or,  the 
incifion  may  be  fpeedily  completed  with  the  biftoury. 

A  bill  better  method  is  one  we  have  often  adopted  in 
cafes  of  finus  with  the  greateft  advantage.  It  confifts 
fimply  in  putting  a  fmall  bit  of  wax,  about  the  fize  of  a 
pin  head,  upon  the  end  of  a  fliarp-pointed  biftoury,  in¬ 
troducing  the  point  of  the  inftrument  thus  defended 
along  the  finus-,  and  when  it  arrives  at  the.  bottom  of 
it,  the  point  may  be  pufhed  through  the  fkin,  and  dif- 
place  the  wax  with  very  little  preflure.  When  the 
point  has  been  brought  through  the  fkin,  the  incifion  may 
afterwards  be  completed  with  one  quick  motion  of  the 
knife.  In  laying  open  finufes  in  this  manner,  it  is. par¬ 
ticularly  neceffary  to  form  an  exa&  idea  of  the  direc¬ 
tion  of  the  finus,  and  of  the  extent  of  the  incifion  to  be 
made,  before  attempting  to  introduce  the  biftoury.  For 
as  a  very  flight  degree  of  preflure  is  fufficient  to  difplace 
the  wax  on  its-  point,  any  untoward  motion  upon  the 
fide  of  the  abfeefs  would  thus  expofe  the  point  of  the  in- 
ftrument,  and  render  the  operation  more  tedious  and 
difficult,  and  always  more  painful. 

The  principal  advantages  of  this  mode  of  laying 
open  finufes  are,  that  the  operation  can  be  much  more 
fpeedily  performed,  and  that  it  cobs  much  lefs  pain  ta 
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the  patient.  The  introduction  of  the  direSor  through 
a  fmall  fiftulous  opening,  and  the  tedious  procefs  ot  cut¬ 
ting  through  the  integuments  with  a  fcalpel,  cannot  fail 
of  creating  much  diftrefs,  whereas  a  thin  biftoury  can 
be  introduced  without  giving  almoft  any  uneafinefs; 
and  after  the  operator  has  conduced  its  point  to  the 
bottom  of  the  finus,  it  may  be  pufhed  through  the 
integuments,  and  the  finus  cut  open  with  a  coup  de 
main . 

All  finufes  fhould  be  laid  open  in  this  manner,  which 
can  be  dete£ted  by  a  careful  examination  with  the 
probe  \  and  if  the  edges  of  the  fiftulous  fore  are  found 
to  have  acquired  a  great  degree  of  callofity,  it  is  alfo 
fometimes  advifeable  to  cut  them  entirely  away. 

The  finufes  are  now  to  be  dreffed  by  placing  between 
the  edges  portions  of  caddis  dipped  in  oil,  or  fimple 
ointment  \  and  great  care  fhould  be  taken  that  no  por¬ 
tion  of  newly  divided  parts  be  allowed  to  come  into, 
contaft,  as  there  will  be  great  rifk  of  an  adhefion  tak¬ 
ing  place  between  them,  thus  fruftrating  the  very  ob¬ 
jects  of  the  operation.  After  the  pledgets  have  been 
introduced  between  the  edges  of  the  wound,  it  is  com¬ 
monly  directed  that  the  whole  wound  be  covered  up 
with  a  piece  of  linen  fpread  with  ointment.  In  place 
of  the  ointment,  we  have  generally  found  a  poultice  an- 
fwer  better.  The  poultice,  by  its  moifture,  prevents 
any  agglutination  of  the  lips  of  the  wound  ;  and  it  has 
the  power  of  diminifhing  the  inflammation  more  than 
any  other  application.  The  wound  is  afterwards  to  be 
treated  on  the  principle  of  the  common  ulcer  *V 

Sect.  III.  Of  the  Whitloe  (Paronychia).. 

The  whitloe  is  a  painful  inflammatory  fwelling,  oc- 
copying  the  extremities  of  the  fingers,  mob  frequently 
at  the  root  of  the  nails.  Several  varieties  of  the  difeafe 
have  been  deferibed  by  authors  ;  but  thefe  differences 
only  confift  in  the  depth  the  difeafe  is  fuppofed  to  have 
been  feated.  From  what  we  have  been  able  to  obferve  , 
it  appears  to  be  fituated  chiefly  in  the  cellular  membrane 
immediately  underneath  the  fkin,  and  in  the  ftrwfture 
conne&ed  with  the  nails;  though  at  the  fame  time  the 
pathology  of  this  difeafe  is  not  yet  well  underftood. 

The  firft  fymptonvof  the  whitloe  is  an  uneafy  burning 
fenfation  over  the  point  of  the  finger,  or  root  of  the  nail. 
The  part  becomes  tender  and  painful  to  the  touch  ;  and 
a  flight  degree  of  fwelling  takes  place,  refemhling  oede¬ 
ma,  attended  by  little  difcolouration.  A  tranfparert 
efrtifion  takes  place  below  the  epidermis,  and  forms  a 
vefication  round  the  root  of  the  nail.  A  purulent  dif¬ 
charge  takes  place  round  the  edge  of  the  nail;  and  the 
nail  always  feparates.  The  peculiarity  in  this  difeafe  is, 
that  it  generally  affe&s  feveral  fingers,  one  after  the 
other,  and  fometimes  all  the  fingers  of  both  hands. 

In  the  more  fevere  forms  of  the  difeafe,  the  inflam¬ 
mation  extends  to  the  cellular  membrane  underneath  the 
fkin,  and  even  to  the  tendinous  aponeurofis  and  perio- 
fteum  of  the  fingers,  producing  caries.  Infuch  cafes  the 
whole  hand  generally  fwells,  and  the  fwelling  even  ex¬ 
tends  up  the  arm  and  afffc&s  the  axillary  glands. 

Whitloes  fometimes  fucceed  a  blow  or  injury  of  the 
finger  ;  but  they  mob  ufually  make  their,  appearance 
without  any  known  caufe. 

Treatment*— In  the  treatment  of  whitloe,  two  fets  of 
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remedies  have  b^en  employed.  Some  ufe  fomentations, 
./ar  e‘  poult  let  s,  and  leeches  ;  wbilft  others  apply  ardent  fpi- 
rits,  vinegar,  cold  water,  and  aftringents. 

Local  bleeding  and  emollients  do  not  feem  to  give  the 
fame  relief  in  this  as  in  other  fpeeies  of  inflammation. 
When,  however,  the  inflammatory  fymptom.s  and  pain 
are  violent,  it  is  always  neceffary  to  take  away  fome 
blood  5  and  this  may  be  beft  done  at  the  bend  of  the 
arm.  The  affe&ed  part  fhould  be  afterwards  immerfed 
in  ftrong  brandy,  fpirit  of  wine,  or  alcohol  or  ftrong  vine¬ 
gar.  We  have  alfo  feen  the  inflammation  much  abated 
by  immerfing  the  hand,  on  its  firft  commencement,  in 
a  very  large  veffel  of  cold  water. 

It  is  only,  however,  in  the  firft  ftages  of  tin's  affec¬ 
tion  that  remedies  of  this  kind  can  prove  ufefut :  for,  when 
effufion  has  actually  taken  place,  and  fuppuration  begun, 
that  ffate  of  the  difeafe  is  produced  which  thefe  remedies 
•Were  intended  to  prevent.  Emollient  remedies  fhould 
now  be  employed  ;  and  whenever  the  prefence  of  a  fluid 
can  be  afeertained,  it  fhould  be  difeharged  with  a  lancet. 

The  wound  is  afterwards  to  be  treated  as  a  common 
abfeefs  ;  but  we  may  remark,  that  here,  more  than  in 
any  other  part  of  the  body,  it  is  of  the  greateft  import¬ 
ance  to  lay  open  freely  every  finus,  which  a  patient  ufe 
of  the  probe  can  dete£h  Sinufes,  fituated  here,  never 
heal  5  and,  when  allowed  to  fpread,  are  always  attend¬ 
ed  with  mifehief.  They  deftroy  ligaments  and  tendons, 
or  at  leaf!  produce  a  thickening  of  the  parts  around  the 
joints,  fo  as  afterwards' to  interrupt  their  free  motion. 

Sect.  IV.  Of  the  Carbuncle . 

^  The  carbuncle  ( anthrax )  may  be  confidered  as  a  fpe- 
cies  of  phlegmon,  attended  with  a  remarkable  degree  of 
malignity,  and  is  one  of  the  fymptoms  of  the  plague, 
where  that  difeafe  rages,  or  of  typhus  fever  in  this 
country.  It  confifts  in  a  deep-feated  very  hard  fwel- 
ling,  attended  with  an  intenfely  painful  fenfe  of  burn¬ 
ing  in  the  part,  and  confiderable  difcolouration  of  the 
fkin. 

The  carbuncle  is  often  fuddeti  in  its  appearance.  It 
is  of  a  dufky  red  colour  at  its  centre,  but  much  paler 
and  variegated  at  its  circumference.  Vefications  appear 
on  its  furface,  and  when  thefe  are  ruptured  they  dif- 
charge  a  dark-coloured  fanies.  The  difeafe  fometimes 
commences  with  fymptoms  of  general  inflammation  $ 
but  mofl  commonly  it  is  attended  with  rigors,  ficknefs, 
great  reftleffnefs  and  depreffion  of  ftrength,  fainting, 
delirium,  &c.  A  miliary  eruption,  or  even  petechias, 
are  alfo  fometimes  found  difperfed  in  different  parts  of 
the  body. 

When  fuppuration  takes  place,  feVeral  openings  ge¬ 
nerally  form  in  the  fkin,  a  thin  ichorous  fluid  is  dif¬ 
eharged,  and  a  dark  yellow  ftough  is  obferved  at  the 
bottom  of  the  fore. 

The  carbuncle  moft  frequently  takes  place  about  the 
back,  neck,  and  fhoulders,  and  is  generally  folitary. 
They  are  ufually  two  or  three  inches  in  diameter,  though 
fometimes  they  acquire  an  enormous  fize. 

The  cellular  membrane  and  fkin  feem  to  be  the  prin¬ 
cipal  textures  affe&ed  in  this  difeafe  ;  a  great  part  of 
the  former  is  always  deftroyed  by  the  formation  and  re¬ 
paration  of  very  large  Houghs,- and  that  of  the  latter  by 
tbe  extenfive  ulceration. 
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In  the  treatment  of  this  difeafe  great  attention  is  ne-  Of  EncyM 
eeffary,  not  only  to  the  local  applications,  but  alfo  {q  Tumors, 
the  general  remedies. 

Emollient  poultices,  and  warm  anodyne  fomentations, 
ought  to  be  employed  during  the  firft  ftages  of  the  dif¬ 
eafe  ;  and  when  ulceration  of  the  fkin  has  taken  place, 
the  application  of  an  ointment,  coinpofed  of  a  confider¬ 
able  quantity  of  the  powder  of  opium,  we  have  found 
to  relieve  very  much  the  pain  which  the  ulcerative  pro- 
cefs  generally  creates.  The  ufe  of  rags,  wet  with  dilu¬ 
ted  nitrous  acid,  or  a  folution  of  lunar  cauftic,  has  been 
found  of  great  ufe  in  promoting  the  feparation  of  the 
Hough,  and  the  granulation  of  the  cavities  which  re¬ 
main. 

When  the  conftitutional  fymptoms  are  inflammatory 
in  their  commencement,  it  may  be  neceffary  to  employ 
general  blood-letting j  but  the  fever  being  commonly 
of  a  typhoid  form,  wine,  bark,  and  opium,  ought  to  be 
freely  adminiftered.  It  will  be  alfo  proper  to  preferibe 
a  generous  diet,  and  to  pay  great  attention  to  keep  the 
bowels  regular. 

Sect.  V.  Of  Encyjied  Tumors . 

The  word  tumor  has  been  the  origin  of  much  confu-  General  6fc- 
Hon  in  the  arrangements  of  difeafes  adopted  by  the  moft  novations, 
celebrated  nofologifts  •  they  have  employed  it  as  a  term  on  tumo*'J 
to  chara&erife  a  ciafs  ^  and  alfo  as  exprefling  merely  a 
fijtnptom  of  difeafes.  A  vaft  variety  of  difeafes  have 
been  thus  included  under  the  clafs  of  tumors,  difeafes 
which  are  totally  diflimilar,  and  have  no  analogy  what¬ 
ever.  Anafarca,  bubo,  eneyfted  tumors,  fcrofulous  and 
feirrhous  tumors,  Warts,  &c.  have  all  been  included  un¬ 
der  this  clafs,  thefe  being  as  different  from  one  another 
as  any  difeafe  with  which  we  are  acquainted,  having 
"only  one  common  fymptom,  which  is  that  of  fwelling. 

Mr  Abernethy  has  lately  made  a  very  laudable  at¬ 
tempt  to  arrange  tumors  from  their  anatomical  ffruc- 
ture  j  but,  like  thofe  w- ho  preceded  him,  he  has  claf- 
fed  difeafes  together,  among  which  no  analogy  can  be 
difeovered.  He  divides  tumors  into  farcomatous,  en¬ 
eyfted,  and  offeous.  Under  the  fareoma  he  includes 
the  fteatom  {^adipofe  fareoma),  medullary  fareoma,  and 
others,  all  of  which  have  no  refemblance  to  each  other 
in  their  hiftory  or  fymptoms. 

The’ word  tumor  ought  therefore  to  be  expunged  front 
tiofology,  and  be  no  longer  employed  to  charafterile 
a  clafs  of  difeafes.  Its  ufe  fhould  be  fynonymous  "with 
that  of  fwelling,  and  be  confined’ to  exprtfs  merely  an 
enlargement  of  any  organ  of  the  body,  or  a  new 
growth  ;  whilft  all  thofe  difeafes,  which  have  been 
formerly  claffed  among  tumors,  fl  ould  be  arranged  ei¬ 
ther  according  to  their  fpecific  nature,  or  to  the  texture 
of  the  body  in  which  they  arife.  Thus  tumors,  connedL 
ed  With  lues  venerea  or  fcrofula,  fhould  be  included  un¬ 
der  thefe  general  names.  The  fealom,  being  a  gnnvth 
of  fat,  and  being  always  formed  in  the  cellular  mem¬ 
brane,  ought  to  be  treated  of  among  the  difeafes  of 
that  texture.  Eneyfted  tumors,  being  alfo  formed  in  the 
cellular  membrane,  ought  to  be  arranged  among  its  dif¬ 
eafes  >  and  warts,  corns,  and  other  tumors  being  dif¬ 
eafes  of  the  'fkin,  will  be  with  propriety  claffed  a*mong 
them  :  and  the  fame  may  be  faid  of  all  other  difeafet 
tfhiclrhavs  ufually  received  the  general  appellation  of 
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DfEncyfted  tumor.  We  (hall,  therefore,  in  this  fection,  treat  of 
Tumors.  t]10fe  tumors  only  which  are  formed  in  the  cellular 
,|ill"r-v  "  membrane. 

Under  the  clafs  of  encyded  tumors  ( tumeurs  enkyf- 
ties ,  Aap  cystides ),  are  comprehended  all  thofe  tumors 
of  preternatural  formation,  the  contents  of  which  are 

4r  furrounded  by  a  bagor  cyd. 

OfEncyfted  .  Encyded  tumors  are  generally  formed  in  the  cellular 
tumors.  membrane,  immediately,  underneath  the  common  inte¬ 
guments,  they  are  moveable,  circumfcribea,  commonly 
indolent,  without  heat  or  any  change  of  colour  in  the 
fkin  *,  and  they  are  very  flow  in  their  formation  and 
progrefs.  They  contain  a  matter  more  or  lefs  thick  in 
confiftence ;  and,  according  to  the  nature  and  conflu¬ 
ence  of  this  matter,  they  are  diftinguifhed  by  different 
names.  They  have  been  denominated  atheroma ,  from 
the  contents  being  of  a  foft  cheefy  confidence  ;  me- 
l iceris ,  when  they  contain  a  matter  of  the  confidence 
of  honey  ;  and  Jleatoma ,  when  formed  of  fat.  The 
fteatom,  however,  ought  not  to  be  claffed  among  the 
encyded  tumors,  as  the  thin  cellular  covering  in  which 
it  is  contained  has  no  analogy  in  its  flructure  to  the 
cyst  of  the  other  tumors. 

It  ought  to  be  obferved,  that  the  confidence  of  the 
matter  contained  within  the  cyd  varies  in  every  fpecies 
of  encyded  tumor.  In  the  atheroma  and  meliceris  they 
have  fometimes  the  confidence  and  firmnefs  of  new 
cheefe,  and  at  other  times  they  are  fofter  than  the  mod 
liquid  honey.  Thefe  varieties  depend  on  the  length  of 
time  which  the  fluids  have  remained  in  the  cyds,  and 
in  the  proportion  of  coagulable  lymph  and  ferum,  which 
have  been  feparated  and  abforbed,  and  alfo  from  their 
having  been  inflamed  or  not,  and  on  the  extent  to  which 
this  inflammation  may  have  proceeded.  Sometimes  an 
encyded  tumor  is  compofed  of  different  cyds,  each  of 
which  contains  a  fubflance  of  a  different  nature.  Thefe 
different  circumdances  render  in  general  the  diagnofls  in 
the  varieties  of  encyded  tumors  very  difficult  *,  and 
happily  this  diftinflion  is  not  neceffary  in  pra&iee.  and 
perhaps  ought  alfo  to  be  omitted  in  our  nofological  ar¬ 
rangements.  The  fac  of  an  encyded  tumor  is  gene¬ 
rally  pretty  firm,  and  compofed  of  concentric  lamellae. 
We  have  obferved  fome  of  the  cyds  which  were  nearly 
as.  firm  as  cartilage,  having  fmall  chalky  concretions 
formed  in  many  parts  between  each  layer.  When  the 
contents  of  the  tumor  are  wafhed  out,  the  internal  fur- 
face  of  the  fac  generally  appears  fmooth  and  polidicd  ; 
but,  in  others,  fome  of  the  matter  adheres  firmly  to  the 
furface  of  the  fac.  In  fome  cafes  the  tumor  very  much 
refembles  the  hydatids  found  in  the  liver  and  other  or¬ 
gans;  for,  befides  the  firm  fac,  there  is  fometimes  form¬ 
ed  within  it,  and  apparently  having  no  adhefion  with 
it,'  a  thin  and  very  eafily  torn  whitifh  bag,  which  con¬ 
tains  the  fluid. 

Encyded  tumors  are  very  fmall  at  their  commence¬ 
ment,  and  grow  by  almod  infenfible  degrees.  They 
vary  a  good  deal  in  their  form  and  fi ze.  Thofe  which 
are  formed  in  the  hip,  are  generally  round  and  fmooth; 
commonly  of  the  fize  of  a  nut,  and  acquire  rarely  the 
bulk  of  a  large  egg.  Thofe  which  arc  feated  in  ether 
parts  of  the  body  are  more  irregularly  formed,  and 
fometimes  become  of  a  prodigious  fize,  fome  having 
been  found  which  weighed  10,  15,  and  even  20  lbs. 
They  arc  never  painful,  at  lead  at  their  commencement, 
and  the.  fkin  preferves,  for  a  long  time,  its  natural  ca- 
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lour  ;  but  when  they  become  very  large,  the  veins  of  OfEncyfted 
the  {kin  are  large,  and  become  vancolc ;  and  the  {kin  ,  ^U1^QIS‘  , 
on  their  upper  part  becomes  poliflied,  and  acquires  a 
reddifh  colour,  fimilar  to  that  of  a  part  inflamed.  They 
feldom  give  pain  or  uneafinefs,  except  when  they  re¬ 
ceive  a  blow.  Inflammation  and  pain  then  eafily  come 
on,  and  the  cyd  becomes  ruptured,  if  it  is  not  previoudy 
opened  by  an  indrument. 

Such  is  the  ufual  progrefs  of  encyded  tumors ;  and 
although  they  do  not  come  to  a  rapid  termination,  yet 
this  fometimes  happens  more  readily  under  certain  cir¬ 
cumdances,  and  even  before  they  have  acquired  a  large 
fize.  In  the  hip,  for  example,  we  perceive  the  integu¬ 
ments  become  tender  and  very  thin,  and  open  before 
the  tumor  has  acquired  any  confiderable  fize.  But  on 
other  parts  of  the  body,  and  particularly  the  back, 

{boulders,  and  thighs,  the  integuments  preferve  their 
natural  appearance,  even  when  the  tumor  has  acquired 
a  large  bulk.  This  appears  to  arife  from  the  Ikin  being 
more  loofe  in  thefe  parts. 

•  The  fltuation  of  encyded  tumors  alfo  contributes  much 
to  determine  the  degree  of  adheiion  which  they  have 
contrail ed  with  the  neighbouring  parts.  In  fome  fitua- 
tions  they  are  fo  detached,  efpecially  while  they  contk  - 
nue  fmall,  that  they  readily  alter  their  fltuation  by  very 
flight  degrees  of  preffure  ;  but  in  others,  particularly 
when  covered  by  any  mufcular  fibre,  they  are  more 
firmly  fixed  from  their  commencement.  The  attach¬ 
ment  of  encyded  tumors  is  alfo  influenced  by  their  re¬ 
maining  more  or  lefs  free  from  inflammation  ;  for  they 
never  become  inflamed,  even  in  the  flighted  manner, 
without  fome  degree  of  adhefion  being  produced  be¬ 
tween  the  cyds  and  contiguous  parts.  26 

It  has  been  generally  fuppofed  that  the  membrane  Mode  of 
which-  forms  the  cyd  of  this  fpecies  of  tumor  is  not  atlieif  foi> 
new  formation  in  this  part,  but  that  it  is  formed  by  a 
colle&ion  of  fluid  in  one  of  the  cells  of  the  cellular 
membrane,  which  by  its  increafe  dilates  the  cell,  and 
brings  it  in  clofe  contadl  with  the  adjacent  cells,  fo  as 
finally  to  obliterate  them,  and  increafe  the  thicknefs  of 
its  own  coats. 

The  ingenious  Bichat**  has  fhown  that  this  opinion  fo  *  Vide 
generally  adopted  is  withont  foundation,  and  that  the  daatomte 
formation  of  encyded  tumors  more  probably  depends  on  Ge/ieral~- 
laws,  analogous  to  thofe  which  regulate  the  growth  of  ' 
the  different  parts  of  our  bodies.  He  has  alfo  fhown 
that  there  is  a  great  analogy  between  thefe  cyds  and  the 
ferous  membranes. 

The  cyds*  like  ferous  membranes,  form  a  fpecies  of 
fac  without  an  opening ;  they  contain  the  fluid  which 
they  exhale,  and  they  have  a  fmooth  and  polifhed  fur- 
face  contiguous  to  the  fluid,  whilfl  the  other  furface  is 
unequal,  and  conne&ed  with  the  adjacent  cellular  mem¬ 
brane. 

The  cyds  have  a  fimilar  firu&ure  to  ferous  mem¬ 
branes  ;  maceration,  &c.  proving  them  both  to  be  com¬ 
pofed  of  a  cellular  texture.  In  the  natural  date  neither 
of  them  have  any  fenfibility,  but  when  inflamed  they  • 
both 'become  extremely  fenfible.  The  cyds  alfo  are 
evidently  fecretory  organs,  exhaling  the  fluid  with 
which  they  are  filled,  and  th-eir  power  of  abforption  is 
alfo  very  manifed  from' the  fpontaneous  cures  of  fome 
encyded  dropfies. 

Thefe  confiderations  led  Bichfit  to  conclude  that 
there  exifts  a  perfeft  refemblance  between  the  cyds  of ' 
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Of  Encyfted  the  encyfted  tumors  and  the  ferous  membranes.  An 
lumors.  important  queftion  here  prefen ts  itfelf,  to  know  how 
v  tbefe  cyfts  are  formed,  how  a  membrane  which  did  not 
exift  in  the  natural  date  can  be  produced,  can  grow, 
and  even  acquire  a  confiderable  developement  under 
certain  circumftances  ?  The  mechanical  explanation  of 
thefe  phenomena  which  has  been  already  mentioned, 
though  it  at  firft  light  may  appear  fimple  and  fatisfac- 
tory,  yet  it  is  by  no  means  conformable  to  the  ufual 
proceedings  of  nature.  How  does  it  happen  that  as  the 
cyfts  and  feroiis  membranes  are  analogous,  that  thefe 
membranes  are  formed  in  a  different  manner,  the  ferous 
membranes  being  never  formed  from  a  compreffion  of 
the  cellular  membrane  ?  How  is  it,  if  the  cells  are  ap¬ 
plied  and  compared  with  one  another  fo  as  to  form  a 
lac,  that  the  neighbouring  cellular  membrane  does  not 
difappear,  or  even  dimini Ih,  whilft  the  fac  acquires  a 
large  bulk  ?  Thefe  refle&ions  would  lead  us  to  believe 
with  Bichat,  that  the  common  manner  of  explaining  the 
formation  of  cyfts  is  effentially  different  from  the  man¬ 
ner  in  which  nature  generally  follows  in  all  her  opera¬ 
tions. 

Bichat  ingenioully  remarks  that  all  tumors  which 
vegetate  externally,  or  appear  internally,  are  formed 
and  grow  in  the  fame  manner  as  the  cyfts,  there  being 
no  difference  between  thefe  two  morbid  produ&ions  but 
in  the  form  in  which  each  of  them  appears.  Moft  tu¬ 
mors  throw  out  upon  their  external  furface  the  fluid 
which  they  feparate.  The  cyft,  on  the  contrary,  ex¬ 
hales  that  fluid  from  its  internal  furface,  and  preferves 
it  in  its  cavity.  “  Suppofe  a  fungous  tumor  in  fuppura- 
tion  (fays  Bichat),  transformed  in  a  moment  into  a 
cavity,  and  the  fuppuration  to  be  tranfported  from  the 
external  furface  to  the  fldes  of  the  cavity,  that  cavity 
will  then  become  a  cyft.— Reciprocally,  fuppofe  a  fu- 
perficial  cyft,  the  cavity  of  which  is  obliterated,  and  of 
which  the  fluid  is  exhaled  from  its  external  furface,  you 
will  then  have  a  tumor  in  fuppuration. 

“If  therefore  the  form  alone  eftablifties  the  difference 
between  tumors  and  cyfts,  how  does  it  happen  that  the 
formation  of  the  latter  is  not  analogous  to  that  of  the 
firft  ?  or  has  ever  any  one  attempted  to  attribute  the 
formation  of  external  or  internal  tumors  to  compreffion  ? 
We  ought  therefore  to  conceive  the  produ&ion  of  cyfts 
in  the  following  manner :  they  begin  to  be  formed  in 
the  cellular  membrane  by  laws  analogous  to  thofe  which 
regulate  the  general  growth  of  our  bodies,  and  which 
appear  to  be  deviations  of  thefe  fundamental  laws 
of  which  we  are  ignorant.  When  the  cyft  is  once 
formed,  exhalation  begins  to  take  place,  and  though 
at  firft  in  a  fmall  degree,  it  at  laft  augments  in  pro¬ 
portion  to  its  progrefs.  The  increafe  of  the  exhalent 
organ  then  always  precedes  the  accumulation  of  the 
exhaled  fluid,  in  fuch  a  manner  that  the  quantity  of  the 
fuppuration  of  a  tumor  is  always  dire&ly  in  proportion 
to  its  bulk 

This  mode  of  explaining  the  formation  of  cyfts  appears 
much  more  conformable  to  the  laws  of  nature  than  that 
which  has  beenformerly  mentioned  and  generally  receiv¬ 
ed.  But  it  ftill  remains  to  determine  the  precife  mechanifm 
of  the  origin  and  growth  of  cyfts,  and  confequently  of  all 
other  tumors.  We  ought  to  flop  where  the  firft  caufes 
commence ;  and  as  we  do  not  know  the  mechanifm  of  the 
natural  growth  of  our  organs,  how  ought  we  to  guefs  at 
that  of  morbid  produ&ions  which  depend  upon  the  fame 
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laws.  It  is  a  great  deal  in  the  economy  of  our  organs  Of  Encyftel 
to  point  out  analogies,  and  to  ftiow  the  uniformity  of  a  t  humors, 
phenomenon  not  underftood  with  one  in  regard  to  T  ^ 
which  all  the  world  agree.  Much  would  be  done  for 
the  benefit  of  fcience,  if  in  all  its  branches  we  could  de- 
monftrate  that  principle  on  which  depends  fuch  a  great 
number  of  effeds,  that  nature,  avaricious  in  her  means, 
is  prodigal  in  her  refults  j  that  a  few  caufes  prefide  over 
a  multitude  of  effeds,  and  that  the  greater  number  of 
thofe  regarding  which  we  are  uncertain,  depend  on  the 
fame  principles  as  many  others  which  appear  to  us  evi¬ 
dent. 

Of  the  treatment  of  Encyjled  Tumors . — -Encyfted  tfi 

tumors,  though  not  dangerous,  are  often  inconvenient 
from  their  fize,  fituation,  and  from  the  deformity  which 
they  produce,  fo  that  whenever  their  removal  becomes 
necefiary,  this  can  be  done  alone  by  a  furgical  opera¬ 
tion. 

If  the  tumor  be  of  the  thin  or  tneliceris  kind,  which  £ 
for  the  moft  part  will  be  the  cafe  when  a  diftind  flue- ton. 
tuation  is  perceived  in  it,  it  ought  to  be  treated  as  a 
common  abfeefs.  If  the  tumor  be  fmall,  the  matter 
may  be  difeharged  by  laying  open  the  moft  dependent 
part  of  it  with  a  common  lancet,  and  treating  it  in  the 
ordinary  way  till  the  Tides  of  the  cavity  come  in  contact 
by  adhefion,  or  by  the  procefs  of  granulation.  But 
when  the  tumor  is  more  confiderable,  the  free  ad  million 
of  air  into  the  interior  of  its  cavity  is  always  dangerous  \ 
and  we  ought  to  be  attentive  to  prevent  its  efleds  by 
making  the  opening  in  fuch  a  manner,  that  the  wound 
be  expofed  as  little  as  poflible.  When  treating  of  ab- 
feeffes,  we  have  recommended  the  palling  of  a  feton  or 
cord  through  them,  as  the  beft  method  of  opening  them 
when  they  are  of  a  large  fize.  This  method  is  alio  very 
convenient  in  the  cafe  of  encyfted  tumors,  which  con¬ 
tain  a  matter  of  a  liquid  confidence.  It  will  only  be 
neeeffary  here  to  obferve,  that  the  feton  ftiould  tranverfe 
the  whole  tumor,  from  the  fuperior  part  of  it  to  the 
moft  dependent  point,  and  that  the  inferior  opening 
Ihould  be  fufficiently  large  for  allowing  the  matter  to  be 
freely  difeharged.  -I  his  method  often  anfwers  extreme¬ 
ly  well  j  and  cures  have  been  performed  by  it  which 
could  not  have  been  obtained  in  fo  Ihort  a  time  in  fol¬ 
lowing  the  ordinary  method  of  treatment  by  incifion. 

But  this  method  cannot  be  employed,  except  in  thofe 
cafes  in  which  the  contents  of  the  tumor  are  fo  liquid  as 
to  be  eafily  difeharged  by  a  fmall  opening.  \Vhen  it  is- 
of  too  firm  a  confidence  to  admit  of  the  feton,  the  con¬ 
tents  muft  be  emptied,  either  by  making  an  extenfive 
opening  into  the  cyft,  or  the  cyft  and  its  contents  may 
be  differed  out. 

When  an  encyfted  tumor  adheres  fo  firmly  to  the 
contiguous  parts,  as  to  render  its  removal  tedious  and 
difficult,  it  is  often  better  not  to  undertake  the  opera¬ 
tion.  In  fuch  a  cafe  it  will  be  fufficient  to  lay  open  the 
tumor  its  whole  length,  2nd  to  cut  away  any  portions  of 
the  cyft  which  can  be  eafily  detached.  *1  he  contents  of 
the  tumor  will  in  this  manner  be  completely  removed, 
and  the  cure  will  be  effeded,  either  by  keeping  the 
wound  open  till  the  cavity  of  the  cyft  is  filled  with  gra¬ 
nulations  ;  or  it  may  be  attempted  by  drawing  the  di¬ 
vided  edges  of  the  fkin  together,  and  applying  mode¬ 
rate  pieffure,  fo  as  to  produce  adhefion  with  the  fides 
of  the  cavity.  It  fometimes  happens,  however,  that 
from  the  adhefion  being  complete,  the  remaining  por¬ 
tion 
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Of  Encyfted  tion  of  the  cyft  forms  as  It  were  the  nucleus  of  a  new 

Tumors.  tumor. 

Operation. _ When  it  is  determined  upon  to  remove  the 

cyft  completely,  the  firft  ftep  of  the  operation  is  to  make 
a  free  incifion  through  the  integuments  covering  the  tu¬ 
ft  See  Plate  mor  with  a  eommon  fcalpel  *.  If  the  tumor  be  not  very 
DXIlI.  large,  a  longitudinal  incifion  will  anfwer  the  purpofe  } 
fig.  1.  buf  fhould  the  tumor  be  of  fueh  a  fize,  that  the  whole  in¬ 
teguments  covering  it  are  too  large  to  lie  neatly  upon  the 
wound,  i"  is  much  better  to  remove  an  oval  portion  of 
x  See  tie  themf .  The  fize  of  this  portion  mud  be  left  entirely  to 
tumor  re-  the  judgment  of  the  operator,  who  fhould  always  take 
prefented  z»care  that  a  fufficient  quantity  is  left,  fo  as  completely  to 
Plate  cover  the  wound.  After  tlm  (kin  is  divided,  the  cel¬ 
lular  membrane  fhould  be  difte&ed  back,  fo  as  diflinftly 
to  expofe  the  fur  face  of  the  fae  ;  and  as  the  fac  will  be 
generally  found  loofely  attached  to  the  adjaeent  parts, 
it  may  be  eafily  feparated  by  a  very  Simple  diffee- 
tion.  In  removing  encyfted  tumors,  it  is  particularly 
neeeffary  to  cut  fairly  down  upon  the  fac  *,  for  if  this  be 
not  done,  inftead  of  the  tumor  being  readily  turned  out 
of  the  fheath  of  loofe  cellular  membrane  which  furrounds 
it,  it  can  only  be  removed  by  a  very  tedious  procefs  of 
diifeftion.  Some  furgeons  have  recommended  that  the 
contents  of  the  tumor  fhould  be  removed,  before  at¬ 
tempting  to  diffeft  out  the  fac  ;  but  if  the  incifion  of  the 
integuments  be  made  fufficiently  large,  this  may  be  ge¬ 
nerally  avoided.  We  have  often  obferved  the  operation 
of  extirpating  encyfted  tumors,  and  indeed  tumors  of 
every  defeription,  rendered  extremely  tedious  by  a  want 
of  proper  attention  to  this  ftep  of  the  operation.  We 
would  therefore  particularly  recommend,  that  in  the 
extirpation  of  all  tumors,  the  incifion  of  the  integu¬ 
ments  extend  both  above  and  below  the  tumor  a  confi- 
derable  way,  proportioned  in  all  cafes  to  its  bulk  and 
eafy  aceefs. 

In  fome  cafes  it  is  advifeable  to  open  the  cyft,  and 
remove  its  contents,  before  an  attempt  be  made  to  dif- 
fe£i  it  out.  This  pra&iee  will  only  be  neeeffary  in  cafes 
where,  either  from  the  fhape  or  fituation  of  the  tumor, 
it  is  impracticable  to  pafs  the  knife  round  it,  and  where, 
from  the  fituation  of  important  parts  at  its  bafe,  the  dif- 
feCtion  is  rendered  very  niee  and  delicate.  We  remem¬ 
ber  a  eafe  of  eneyfted  tumor  clofely  attached  to  thecap- 
fule  of  the  knee  joint,  where  great  afliftanee  was  de¬ 
rived  from  operating  in  this  manner.  Whilft  the  tumor 
remained  diftended,  it  was  impoffible  to  feparate  it, 
without  running  great  rifk  of  cutting,  either  into  it,  or 
into  the  eavity  of  the  knee  joint.  When,  however,  its 
contents  were  removed,  the  tumors  could  be  readily  differ¬ 
ed  from  one  another,  without  the  fmalleft  rifk  of  injury. 

After  an  eneyfted  tumor  is  extirpated,  if  any  artery 
bleed  very  profufely,  it  ought  to  be  fecured  by  a  ligature  } 
but  this  fhould  always  be  avoided  as  much  as  poffible, 
as  ligatures  are  apt  to  interfere  with  the  adbefion  of  the 
lips  of  the  wound.  At  the  fame  time  it  is  always  ne¬ 
eelfary  that  the  bleeding  be  completely  flopped  before 
the  wound  is  dreffed  •,  for  fhould  any  hemorrhagy  take 
place  after  the  dreffings  have  been  applied,  it  is  very 
apt  to  difplaee  the  edges  of  the  wound,  and  prevent 
them  from  adhering  by  adbefion. 

Voi..  XX.  Part  r. 
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The  edges  of  the  wound  are  to  be  placed  accurately  Of  Encyfted 
together,  and  kept  in  contaCl  with  adhefive  plafter,  a  Tumors> . 
comprefs  and  proper  bandage  being  applied  over  it. 

The  wound  is  to  be  treated  in  the  ufual  manner,  remov¬ 
ing  the  drefnngs  whenever  they  become  foiled,  and  the 
application  of  the  adhefive  plafter  continued  till  a  com¬ 
plete  cicatrization  has  taken  place. 


Sect.  VI.  Of  the  Steatom  or  Fatty  Tumor  (b). 

This  fpeeies  of  tumor  eonfifts  of  a  mere  accumulation 
of  eellular  membrane  and  fat  in  a  particular  part  of  the 
body.  They  occur  frequently,  and  are  formed  mofl 
commonly  on  the  front  or  baek  part  of  the  trunk  of  the 
body,  and  fometimes  in  the  extremities.  They  gene¬ 
rally  grow  in  a  flow  and  progreftive  manner,  and  the 
blood-veffels  are  neither  large  nor  numerous.  rl  hey 
have  always  a  thin  eapfule  of  common  cellular  fub- 
flance  ;  and  this  eapfule  feems  merely  to  be  the  effc6l 
of  that  condenfation  of  the  furrounding  cellular  fub- 
ftance  which  the  preffiire  of  the  tumor  occaflons.  “  As 
the  growth  of  adipofe  tumors  is  regularly  and  flowly 
progreftive,  and  as  nothing  like  inflammation  in  gene¬ 
ral  aecompanies  their  increafe,  their  capfules  afford  a 
ftriking  inflanee  of  an  inveflment  acquired,  fimply  by  a 
flight  condenfation  of  the  furrounding  cellular  ftrudlure, 
unaffedted  by  inflammation  When  the  eapfule,  *  jjter„ 

which  is  extremely  thin,  and  which  adheres  but  flight-  netby's 
ly  to  the  tumor,  is  removed,  the  tumor  within  eonfifts  Surgical 
of  a  mere  piece  of  fat,  more  or  lefs  eompa&ed  accord-  Obferva-  ~ 
ing  to  its  fituation  in  the  body,  and  the  length  of  time tl0KS* P*  2 1 ' 
which  it  has  remained. 

Of  the  treatment  of  the  Steatom . — When  a  fleatom  is  31 
fmall,  when  it  caufes  little  deformity,  and  when  it  does 
not  feem  to  injure  the  functions  of  any  organ,  it  is  moil 
prudent  to  allow  it  to  remain.  They  fometimes,  how¬ 
ever,  acquire  a  very  large  bulk,  and  from  their  fitua¬ 
tion  are  extremely  inconvenient  and  unfeemly,  and  they 
then  become  an  object  of  medical  treatment.  No  ex¬ 
ternal  application  was  ever  known  to  be  ufeful  in  dif- 
cufling  tumors  of  this  kind  j  and  the  only  means  to  be 
employed  for  removing  them  is  by  an  operation.  There 
is  indeed  no  fpeeies  of  tumors  that  can  be  differed  out 
with  fo  mueli  celerity,  or  writh  fueh  apparent  dexterity. 

In  fome  cafes,  however,  if  inflammation  lias  been  in¬ 
duced,  the  capfules  even  of  thefe  tumors  are  thickened, 
and  adhere  fo  as  not  to  be  feparated  without  difficulty 
from  their  furfaee. 

In  differing  out  a  tumor  of  this  kind,  the  fame  gene¬ 
ral  rules  may  be  followed  as  we  mentioned  when  treat¬ 
ing  of  encyfted  tumors.  The  external  incifion  fhould 
be  made  v^ry  free,  and  it  i$  alfo  of  great  importance  to 
cut  completely  down  to  the  eapfule  of  the  tumor,  before 
attempting  to  diffeft  it  out. 

Sect.  VII.  Of  the  Sarcoma  or  Flejhy  Tumor.  ^ 

Our  knowledge  of  the  pathology  of  tumors  of  the 
celkilar  membrane  is  yet  too  limited  to  be  ablo  to  ar¬ 
range  them  in  any  fyftematic  form  j  and  it  wrould  be 
foreign  to  our  purpofe  to  attempt  in  this  plaee  the  in- 
F  veftigation 


(b)  Steatoma,  adipofe  arcoma  of  Mr  Abernetliy. 
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j  Sarcoma-  yeftigation  of  the  fubjeCt.  We  have  adopted  the  term 
tous  Tu-  farcoma  as  very  general  5  and  include  under  it  all  thole 
»  m°rs‘  ,  fwellings  or  wens  of  a  flefliy  feel,  which  occur  in  the 
cellular  membrane  throughout  the  body.  # 

The  bails  of  thefe  tumors,  as  we  before  mentioned,  is 
the  cellular  membrane  j  and  the  difference  in  the  qua¬ 
lities  of  the  fubftances  depofited  in  the  cells  gives  the 
1  peculiar  appearance  to  the  tumor. 

The  veffels  which  pervade  them  are  either  larger  or 
fmaller,  and  more  or  lefs  numerous.  They  are  alio 
diftributed  in  their  ufual  arborefeent  manner,  without 
any  defcribeable  peculiarity  of  arrangement. 

When  tumors  of  this  kind  have  attained  a  confider- 
fible  fize,  the  fuperficial  veins  appear  remarkably  large. 
They  have  little  fenfibility,  enduring  a  rough  examina¬ 
tion.  #  .  . 

This  kind  of  tumor  generally  grows  till  the  1km  is  io 
diftended  that  it  ulcerates,  and  expofes  the  new  formed 
fubftance,  which  Houghs  away.  In  this  manner  does 
the  difeafe  occalionally  terminate  ;  but  fuch  is  the  con- 
flitutional  irritation  attending  this  procefs,  and  the  dif- 
gufting  foetor  and  frightful  appearance  of  the  part,  that 
the  furgeon  generally  recommends  its  removal.  In 
fome  infiances  farcomatous  tumors  arc  compofed  of  a 
number  of  irregular-lhaped  maffes,  which  from  their 
refemblance  to  the  pancreas  have  been  called  by  Mr 
Abernethy  the  pancreatic  farcoma ,  and  confidered  as  a 
diftinCt  fpecies.  “  This  new-formed  fubftance  is  made 
up  of  irregularly-fbaped  maffes,  which  in  colour,  tex¬ 
ture,  and  lize,  refemble  the  larger  maffes  compoling  the 
pancreas.  They  appear  alfo  to  be  connect'd  to  each 
other  like  the  portion  of  that  gland,  by  a  fibrous  fub¬ 
ftance  of  a  loofer  texture.”  Other  farcomatous  tumors 
are  compofed  of  a  number  of  cyfts,  containing  fome- 
times  a  tranfparent  and  fometimes  a  dark  fluid  ;  and 
have  been  called  by  Mr  Abernethy,  the  cyjiic  far  co¬ 
mas. 

23  The  Mammary  and  Tuberculated  Sarcomas  are  alfo 

other  two  fpecies  enumerated  by  Mr  Abernethy.  In 
the  firft  the  ftruCture  of  the  tumor  has  been  fuppofed  to 
refemble  the  natural  ftruCture  of  the  mamma,  and  in  the 
fecond  the  tumor  “  conlifts  of  an  aggregation  of  fmall, 
firm,  roundifh  tumors  of  different  fizes  and  colours, 
conneCted  together  by  a  kind  of  cellular  texture.  The 
fize  of  the  tubercle  is  from  that  of  a  pea  to  that  of  a 
horfe-bean,  or  fometimes  larger  *,  the  colour  of  a  brown- 
iih  red,  and  fome  are  of  a  yellow  tint  (c).” 

Thefe  different  terms  employed  to  characterize  the 
various  kinds  of  fwellings  which  form  in  the  cellular 
membrane,  are  by  no  means  adequate  ;  and  tumors  will 
be  daily  met  with  which  it  is  impoflible  to  afllgn  to  one 
or  other  of  thefe  fpecies.  This  fubjeCt  therefore  ftill 
remains  open  for  the  inveftigation  of  future  inquiry. 
And  it  is  probable,  that  when  the  fubjeCt  is  better  un- 
derftood,  the  furgeon  will  not  on  all  occafions  be  obli¬ 
ged  to  have  recourfe  to  the  knife  ;  and  that  he  will  be 
^ble  to  diftinguifh  thofe  which*  may  be  allowed  to  re¬ 
main,  or  as  harmlefs  treated  by  external  applications, 
from  thofe  whofe  nature  is  more  malignant,  and  require 
an  early  extirpation. 
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Treatment. — When  farcomatous  tumors  are  painful  Sarcoma- 
and  tender  to  the  touch,  advantage  may  be  had  by  local 
blood-letting,  either  by  leeches  or  cupping.  Fomenting  , 
the  parts  with  a  deco&ion  of  chamomile  flowers  or  poppy 
heads,  and  applying  a  folution  of  muriate  of  ammonia 
or  of  vinegar,  and  acetate  of  lead,  are  alfo  ufeful  in  di- 
rainifhing  their  bulk.  FriCtions  with  unCtuous  fub¬ 
ftances,  as  mercurial  ointment  and  camphor  ;  campho¬ 
rated  fpirits,  aqua  ammonia  and  oil  *,  tinCture  of  can- 
tharides — have  been  ufed  for  the  difeufiion  of  indolent 
fwellings :  Soap  and  mercurial  plafters  have  been  alfo 
much  commended  by  fome  5  but  of  all  thefe  remedies 
perhaps  there  is  none  more  ufeful  than  friCtion  with  the 
dry  hand.  The  mode  by  which  this  pra&ice  is  to  be 
conduced  is  particularly  mentioned  under  Swellings  of 
the  Joint.  While  we  employ  thefe  applications  to  the 
tumor,  we  ought  alfo  to  preferibe  purgative  medicines 
every  fecond  or  third  day,  enjoin  an  abftemious  diet  and 
reft.  An  alterative  courfe  of  medicine  is  alfo  fuppofed 
to  be  ufeful.  Small  dofes  of  calomel  or  corrofive  fub- 
limate  are  given  for  this  purpofe.  The  extract  of  hyof- 
cyamus  and  calomel,  or  calomel  and  the  extra#  of 
cicuta,  has  been  much  extolled  by  fome. 

By  caufic. — Some  furgeons  (and  it  is  a  favourite 
praCtice  with  all  itinerants)  have  attempted  to  remove 
tumors  with  cauftic  *,  and  though  this  mode  is  much 
more  painful  and  more  clumfy  than  the  knife,  yet  there 
are  fome  cafes,  where,  either  from  the  tumor  being  fo 
fituated,  or  from  the  patient  being  timorous,  this  prac¬ 
tice  may  be  reforted  to. 

Where  a  tumor  is  to  be  removed  by  cauftics,  the 
common  cauftic  potafs  will  anfwer  the  purpofe  extremely 
well.  This  is  to  be  placed  over  a  fufficient  bulk  of 
the  {kin,  and  allowed  to  remain  longer  or  fhortcr  ac¬ 
cording  to  the  depth  of  the  tumor,  and  the  portion  of 
it  intended  to  be  removed.  After  the  dead  portion  has 
feparated  by  the  aftiftance  of  poultices,  &c.  the  cauftic 
may  be  again  renewed  until  the  whole  mafs  is  deftroyed. 

Equal  parts  of  red  precipitate  and  burnt  alum  forms  a 
very  aCtive  cauflic,  and  is  ufed  by  fome  •,  but  it  creates 
great  pain.  By  mixing  opium  with  the  cauftics,  the 
pain  has  been  alleviated. 

By  ineifion. — When  a  farcomatous  tumor  is  to  be  re-  ^ 
moved  by  ineifion,  the  furgeon  ftiould  always  keep  in 
remembrance,  that  whilft  the  tumor  is  growing,  the 
contiguous  cellular  membrane  is  generally  condenfed, 
and  is  formed  into  a  kind  of  capfule.  A  knowledge  of 
this  not  only  renders  the  extirpation  of  the  tumor  much 
eafier,  but  tumors  may  be  cut  out  from  a  depth,  and 
from  connexions,  apparently  dangerous.  The  integu¬ 
ments  are  to  be  freely  divided,  and  the  ineifion  carried 
down  to  the  capfule  of  the  tumor,  before  we  attempt  to 
diffeCt  it  from  the  contiguous  parts  ;  if  this  be  not  done, 
the  diffeCtion  becomes  more  tedious  and  difficult,  and 
more  blood  is  loft  than  what  was  neceffary,  from  vefftls 
being  divided  which  might  have  been  faved  *,  and  if  the 
tumor  happen  to  be  deeply  feated,  its  extirpation  even 
becomes  impracticable.  The  general  directions  given 
for  the  extirpation  and  after  treatment  of  eneyfted  tu¬ 
mors  may  alfo  be  applied  to  the  farcomatous  tumors. 

Sect* 


(c)  Another  fpecies  of  farcoma  has  been  termed  the  ojleo  farcoma ,  from  bony  matter  being  formed  in  the 


tumor. 
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Sect.  VIII.  Of  Oedema. 


Oedema  conftfts  in  the  effufion  of  a  watery  fluid  m 
the  cellular  membrane  of  any  part  of  the  body. 

The  fuelling  in  oedema  is  not  circumlenbcd.  J-  ne 
&in  of  the  fwollen  part  retains  its  natural  colour  and 
fometimes  beeomes  paler  than  natural,  having  a  gloliy 
hue.  The  part  has  a  cold  feeling  $  and  preffure  made 
by  the  point  of  the  finger  forms. an  imprefiion  or  dim¬ 
ple,  which  remains  for  fome  time  after  the  finger  is  re¬ 
moved,  and  difappears  {lowly.  There  is  no  acute  pain, 
but  there  is  an  uneafinefs  or  fenfe  of  weight  and  tight- 
nefs  in  the  part.  If  a  limb  be  (Edematous,  the  magni¬ 
tude  of  the  f welling  is  always  increafed  or  dimimlhed, 
according  as  it  is  placed  in  a  depending  or  horizontal 
pofturc.  Oedema  always  arifes  from  the  want  of  pro¬ 
per  balanee  in  the  fun&ions  of  the  exhalent  and  absorb¬ 
ent  fy items,  and  it  appears  both  in  a  conftitutional  and 
local  form.  Contufions,  fprains,  the  long  ufe  of  re¬ 
laxing  poultices  and  wadies',  are  often  local  caufes  or 
oedema.  More  or  lefs  oedema  is  conjoined  with  eryfi- 
pelatous  inflammation,  and  this  fometimes  terminates  m 
gangrene.  A  part  which  has  been’  acutely  inflamed 
often  remains  oedematous  for  fome  time  afterwards  It 
is  alio  often  owing  to  fome  impediment  which  prevents 
the  return  of  the  blood  to  the  heart.  Preffure  of  the 
gravid  uterus  on  the  iliac  veins  often  renders  the  lower 
extremities  oedematous.  Aneurifms  and  other  tumors, 
by  comprefling  the  veins  of  the  extremity,  often  pro¬ 
duce  this  affe&ion.  It  alfo  accompanies  af cites,  hy¬ 
drothorax,  &c.  &c. 

Treatment — As  an  oedematous  fwelling  is  generally 
the  effect  of  fome  other  difeafe,  the  cure  mu  ft  depend 
upon  the  original  difeafe  being  removed. 

If  the  limb  be  the  part  affe&ed,  it  fliould  be  kept  in 
a  horizontal  pofition.  Fri£lions  made  on  the  part  with 
fianml,  and  a  moderately  tight  roller,  applied  from  the 
toes  upwards,  have  a  powerful  effedl  in  diminifhing  the 
fwelling.  The  operation  of  thefe  means  is  to  be  aflifted 
by  giving  purgatives  and  diaphoretics.  See  MEDICINE. 

If  the  tumor  become  fo  tenfe  as  to  create  much 
pain  and  inflammation  of  the  fkin,  thefe  are  better  mo¬ 
derated  by  the  difeharge  of  the  fluid  by  means  of  a 
fmall  pundure,  than  to  allow  the  integuments  to  burft. 
A  pundlure  is,  however,  not  Void  of  danger,  for  wounds 
in  riroplical  conftitutions  generally  excite  a  great  de¬ 
gree  of  inflammation,  and  are  apt  to  become  gangren¬ 
ous.  The  pundure  fliould  be  made  upon  the  moft 
prominent  parts  of  the  fwelling  with  the  point  of  a 
lancet ;  and  as  the  fluid  which  oozes  out  is  apt  to  create 
great  irritation  of  the  tender  fkin  over  which  it  flows, 
it  is  a  proper  and  very  ufeful  precaution  to  keep  the 
{kin  always  covered  with  fome  unduous  adhefivo  fub- 
ftanee.  For  this  purpofe  the  unguentum  rejitiofutn  is 
very  well  calculated. 

Sect.  IX.  Of  Emphjfema . 

Emphyfema  is  an  effufion  of  air  into  the  cellular 
membrane  of  anv  part  of  the  bodv. 

The  fwelling  is  without  pain,  aq*J  colourlefs;  and  it  is 
eafily  diftinguifhed  from  Oed<  ma  by  the  noife  and  par¬ 
ticular  feeling  it  has  when  prefled  upon.  It  then  makes 
a  crackling  noife,  and  refembles  the  feeling  created  by 


prefling  a  dry  thin  bladder  half  filled  with  air..  The 
fwelling  is  not  heavy.  At  its  commencement,  it  only 
affeds  one  part  ;  but  it  foon  fpreads  over  the  body,  and 
diftends  the  whole  fkin. 

Emphyfema  generally  arifes  from  a  Wound  of  the 
lungs  ;  often  from  a  fpicula  of  a  broken  rib  *.  It  has 
alfo  been  known  to  arife  from  an  ulceration  in  the 
lungs  ;  but  this  feldom  happens,  as  the  inflammation 
attending  the  formation  of  the  matter  condenfes  the  con¬ 
tiguous  veficles,  and  produces  adhefions  between  the 
lungs  and  cavity  of  the  thorax. 

Emphyfema  has  alfo  been  fometimes  obferved  in  fome 
putrid  difeafes.  Dr  Huxham  has  recorded  a  cafe  of  this 
kind  in  a  failor  who  was  attacked  with  putrid  fever  and 
fore  throat  f . 

A  partial  emphyfema  has  alfo  been  obferved  in  cafes 
of  gangrene.  Dr  William  Hunter  has  mentioned  a  cafe 
of  that  kind. 

The  treatment  of  emphyfema  muft  always  depend 
on  the  nature  of  the  original  difeafe.  It  may  be  here, 
however,  remarked,  that  the  effufed  air  is  readily  ab- 
forbed,  and  creates  no  inflammation  or  any  change  in 
the  cellular  flrudture  where  it  had  been  effufed. 

Chap.  II. 

Of  the  Difeafes  of  the  Skin. 

General  Remarks  on  the  Pathology  of  the  Skin. 

There  are  a  confiderable  number  of  difeafes  which 
arife  in  the  different  parts  which  compofe  the  fkin;  and 
there  are  others  which  feem  to  be  the  eft  eft  of  that  fym- 
pathy  which  the  fkin  has  with  moft  organs  of  the  body. 

Of  the  difeafes  which  attack  the  fkin,  there  are  five 
clafles.  In  the  firft,  the  papillse  are  aftefted;  in  the  fe~ 
Cond,  the  cellular  membrane  contained  in  the  areolae  of 
the  fkin  ;  in  the  third,  the  rete  mucofum  or  capillary 
net-work,  from  which  the  exhalents  arife;  in  the  fourth, 
the  cutis  vera  or  chorion;  and  in  the  fifth,  the  epidermis 
or  fcarf  fkin. 

I.  Under  the  difeafes  of  the  firft  clafs,  or  thofe  of  the 
papillae,  may  be  confidered  all  thofe  in  which  an  altera¬ 
tion  in  the  fenfibility  of  the  fkin  takes  place.  When¬ 
ever  inflammation  affefts  the  fkin,  this  alteration  of  fen¬ 
fibility  is  perceptible  ;  and  in  fome  of  the  nervous  dif¬ 
eafes  of  women  it  is  very  remarkable  ;  for  on  touching 
the  fkin  a  little  roughly,  convulfions  are  produced.  It  is 
alfo  well  known  the  effeft  of  titillation  on  the  fkin  ;  and 
perhaps  an  application  of  this  knowledge  might  be  ex¬ 
tremely  ufeful  in  the  treatment  of  fome  difeafes. 

£.  We  have  examples  of  the  feeond  elafs  of  difeafes  of 
the  fkin,  where  the  areolae  of  the  cellular  membrane  of 
the  cutis  vera  becomes  inflamed,  in  boils  and  perhaps 
alfo  in  fin  allpox,  and  in  fome  of  thofe  tumors  commonly 
called  pimples  of  the  fkin. 

3.  The  rete  mucofum,  from  its  vafcularity,  is  pro¬ 
bably  the  feat  of  eryfipelas,  meafles,  fcarlatina,  and  that 
multiplicity  of  eruptions  to  which  tha  fkin  is  fubjeft. 

4.  In  elephantiafis,  cancer,  &c.  and  in  general  in  all 
chronic  cutaneous  difeafes,  the  cutis  vera  is  aftefted  ;  it 
appears,  however,  to  be  feldom  primarily  aftefted  in 
acute  difeafes. 

5.  The  epidermis  is  paffive  in  all  the  difeafes  of  the 
Ikin,  and  is  only  aftefted  by  its  continuity.  Its  fenftbi- 
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Difeafes  of  lity  is  never  increafed,  nor  is  it  fufceptible  of  being  in- 
the  Skin.  f]amed,  and  confequently  it  never  forms  adhefions.  Its 
'  internal  furface,  too,  railed  by  a  bliiter  or  any  other 

means,  and  applied  to  the  parts  below,  never  reunites. 
The  excrefcences  which  form  on  it,  fuch  as  corns,  Sec. 
are  dry  and  inert,  and  without  circulation  *,  if  they  are 
painful,  it  arifes  alone  from  their  prelfure  on  the  nerves 
-  ©f  the  fubjacent  parts. 

From  all  thefe  different  affe&ions  of  the  {kin,  a  num¬ 
ber  of  fympathetic  affe&ions  arife  which  it  is  worth 
while  here  to  remark,  though  only  a  few  of  the  difeafes 
of  this  organ  come  properly  within  the  limits  of  a  fy¬ 
ftem  of  furgery. 

1.  Every  time  that  the  papillre  are  much  excited  in 
irritable  people,  as  in  ti filiation,  various  organs  are  fyni- 
pathetically  affedted  by  it.  Sometimes  it  is  the  heart  $ 
hence  follows  fainting.  Sometimes  the  ftomach,  and 
in  two  cafes  mentioned  by  Bichat,  the  perfon  vomited. 
Sometimes  it  is  the  brain,  as  is  obferved  in  people,  where 
tickling  brings  on  laughter,  and  even  violent  couvul- 
fions. 

“Medical  men,”  fays  Bichat*',  “  are  often  aflonifhed 
at  the  extraordinary  effects  which  quacks  produce  on 
the  body  from  the  knowledge  they  have  acquired  of 
the  fympathies  of  the  {kin  produced  by  titillation.  But 
how  (hould  we  be  more  aflonifhed  at  this,  than  by  vo¬ 
miting  produced  by  difeafes  of  the  womb,  than  by  dif¬ 
eafes  of  the  liver  being  brought  on  from  an  injury  of  the 
brain,  or  by  headaches  arifing  from  a  difordered  ftate  of 
the  gaftric  vifeera  ?”  The  influence  of  titillation  of  the 
ikin  may  be  of  much  ufe  in  the  treatment  of  fome  dif¬ 
eafes.  In  hemiplegia,  &c.  would  not  the  excitement 
©f  the  foies  of  the  feet,  which  have  fo  much  fen  Ability, 
as  every  one  knows,  anfwer  much  better  repeated 
ten  or  twelve  times  a  day,  than  the  application  of  a 
blifter,  the  irritation  of  which  continues  only  during  a 
fhort  time  ? 

From  this  fympathy  which  the  {kin  has  with  the  di- 
ftant  organs,  we  may  be  perhaps  able  to  explain  fatis- 
fa&orily  the  influence  which  fri&ion  has  been  lately 
found  to  have  in  fome  difeafes.  Mr  ■  ■■  »,  an  ingeni¬ 

ous  furgeon  at  Oxford,  has  employed  this  remedy  to  a 
very  great  extent  in  difeafes  of  the  joints  $  and  he  has 
experienced  from  it  the  beft  effe£ls  f . 

2.  Whenever  the  exhalents  of  the  /kin,  or  the  ex- 
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areolae  of  the  {kin,  becomes  inflamed,  as  in  bolls 
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pu-  Difeafes  of 

ffules,  &c.  a  number  of  fympathies  enfue,  which  may  be  the  Skin, 
referred  to  the  cellular  fyftem  in  general.  v— w 

4.  The  difeafes  of  the  cutis  veia  and  epidermis  being 
all  of  a  chronic  nature,  their  fympathetic  affections  have 
the  {ame  chaia&er,  little  more  being  known  ot  them. 

We  have  alfo  mentioned,  that  befides  difeafes  of  the 
{kin,  ariflng  from  a  change  of  iiru&ure  in  that  organ, 
there  were  alfo  others  which  arofe  from  the  fympathy 
it  has  with  other  organs.  Whenever  a  cold  body  enters 
the  liomach  whilit  there  is  a  perfpiration  on  the  {kin*, 
the  perfpiration  inflantly  flops.  The  entry  of  warm 
drinks  into  the,  liomach,  and  an  augmentation  of  the 
cutaneous  exhalation,  are  two  phenomena  which  coin¬ 
cide  at  the  fame  moment,  in  fuch  a  manner,  that  one* 
cannot  attribute  the  fecond  to  the  abferption  of  the 
drink,  to  its  paffage  to  the  venous  blood  through  the 
lungs,  and  then  to  the  arteries.  The  production  of  per¬ 
fpiration  is,  therefore,  analogous  to  the  fuppieflion  of  it 
in  the  former  inflance.  Hence  will  be  found  a  great  va¬ 
riety  of  phenomena  in  different  difeafes,  arifing  from  the 
fympathy  exifting  between  the  {kin  and  the  other  or¬ 
gans,  various  degrees  of  drynefs,  of  moiflure,  and  of  per¬ 
fpiration.  Sometimes  thefe  phenomena  are  chronic. 

In  many  organic  difeafes,  different  kinds  of  tumors  are 
formed  on  the  {kin,  in  the  fame  manner  as  we  cbfervc 
petechice ,  miliary  eruptions,  &c.  &c.  produced  in  acute 
fevers  ;  the  difference  being  merely  in  the  duration  of 
the  periods  of  the  fympathetic  affe&ions. 

The  difeafes  of  the  {kin  form  a  very  important  clafs 
in  a  fyftem  of  nofology.  There  are,  however,  only  a 
few  which  ought  properly  to  be  confidered  in  a  fyffem 
of  furgery. 

It  is  the  feat  of  all  eruptions,  as  fmallpox,  mealies, 
and  a  vaft  number  of  other  difeafes.  It  is  liable  to  in-, 
flammation,  fuppuration,  and  gangrene.  It  is  alfo  fub- 
je£l  to  difeafes  and  injuries  from  its  expofure  to  the  ac-. 
tion  of  external  bodies,  and  from  ferving  as  a  defence  to 
the  internal  parts.  It  is  alfo  fubjeCi  to  cancer,  warts, 
and  other  excrefcences,  the  treatment  of  which  more 
properly  belong  to  the  furgeon. 


terior  capillary  fyftem  from  whence  they  arife,  are  af- 
fefted  in  any  manner,  a  number  of  other  parts  partici¬ 
pate,  and  thence  arifes  a  fecond  order  of  fympathies  of 
the  {kin. 

There  are  few  organs  which  have  more  fympathy 
with  the  {kin  than  the  ftomach.  The  bath,  which  a£ts 
upon  the  {kin,  during  digeftion  affects  fym pathetically 
the  ftomach,  and  difturbs  it  functions.  When  that  or¬ 
gan  is  fpafmodically  affeCted,  it  often  is  reftored  to  a 
ftate  of  health,  by  the  influence  it  receives  from  the 
bath.  Bich&t  mentions  a  cafe  of  a  woman  who  was 
troubled  with  conftant  vomiting,  in  confequence of  fup- 
preffed  menfes  ;  and  who  was  immediately  relieved  by> 
the  wTarm  bath  after  other  remedies  had  failed. 

The  aCtion  of  cold  on  the  {kin  produces  a  variety  of 
fympathetic  efte&s  ;  above  all  when  that  aCtion  takes 
place  during  perfpiration.  It  is  alfo  well  known  what 
a  number  of  phenomena  refult  from  a  fudden  difappear- 
ance  of  many  eruptions  of  the  {kin. 

3.  When  the  cellular  membrane  contained  in  the 
1 


Sect.  I.  Of  the  Eryfpe/as ,  or  the  Rcfe . 

1  he  rofe  is  fometimes  a  local  difeafe  5  at  other  times 
it  is  merely  a  fymptom  of  fome  other  affe&ion.  It 
differs  from  all  other  inflammations  in  the  peculiar  fhade 
of  red  colour,  and  it  is  alfo  remarkable  for  the  diforder 
which  it  generally  creates  throughout  the  whole  fyftem. 
*1  he  part  of  the  fkin  w'hich  is  affeCted  becomes  of  a 
bright  fcarlet  colour,  with  a  tinge  of  yellow ;  and  tow  ards 
the  termination  of  the  complaint,  the  yellow  becomes 
more  difctrnible.  Befides  the  difference  in  the  {hade  of 
red,  the  fwelling  is  neither  fo  hard*  fo  elevated,  nor  fo 
circumfcribed  as  that  of  phlegmon.  The  {kin  has  a 
gloffy  fmooth  appearance,  a  burning  heat,  and  on  its. 
being  touched  with  the  finger,  the  fcarlet  colour  difap- 
pears  where  the  preffure  is  made,  leaving  a  white  fpot, 
which,  however,  is  almoft  immediately  replaced  when 
the  finger  is  removed.  The  pain  attending  the  difeafe 
is  fometimes  very  great  j  there  is  alfo  always  more  or 
lefs  fu  elling  of  the  par  ts  affeCted  and  thofe  in  the  im¬ 
mediate  vicinity  y  and  this  feems  chiefly  to  arife  from  a 
watery  efFufion  in  the  cellular  membrane. 

The  role  is  very  apt  to  fpread  rapidly  to  a  great  ex¬ 
tent  : 
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,  tent ;  and  it  Frequently  changes  its  fituation,  growing 
'  gradually  well  in  one  fide,  and  extending  itfelf  on  the 
other.  Sometimes  it  difappears  entirely  at  one  place, 
and  attacks  Tome  other.  As  the  difeafe  gets  well,  the 
cuticle  peels  off  from  the  affe&ed  part. 

Eryfipelas  may  be  combined  with  phlegmon  (eryfipe- 
las  phlegmonoides),  in  which  cafe  the  inflammation 
of  a  deeper  red  colour  ;  the  fwelling  is  alfo  greater  and 
deeper,  and  the  pain  is  more  acute.  There  is  alfo  a 
throbbing  in  the  part,  and  the  pulfe  is  full  and  hard. 

There  is  alfo  a  particular  fpecies  of  eryfipelas  called 
St  Anthony- s fire ,  in  which  fmall  veficles  are  formed  on 
different  parts  of  the  fkin.  T  hefe  burfl,  and  difeharge 
a  thin  fluid  which  forms  a  fcab,  and  beneath  the- fcab 
fuppuration  fo  me  times  takes  place.. 

The  true eryfipela tons  inflammation  feldom  fuppurates, 
but  generally  terminates  by  refolution  3  very  violent  cafes 
fometimes  caufe  gangrene. 

When  eryfipelas  is  accompanied  with  inflammation  oi 
the  cellular  membrane,  as  there  are  nodiftin£l  limits  of 
the  difeafe,  the  matter  which  is  formed  in  thofe  cafes 
which  advance  to  fuppuration,  often  extends  very  far  in 
every  dire&ion,  and  fometimes  produces  very  confider- 
able  Houghing,  not  only  of  the  cellular  fubflance,  but  of 
the  fafcice  and  tendons  beneath  the  fkin.  Eryfipelas  is 
generally  accompanied  with  all  the  fymptoms  of  general 
fever,  and  thefe  occur  in  a  very  confiderable  degree, 
even  where  the  external  inflammat  ion  is  extremely  flight. 
Languor,  laflitude,  wearinefs  in  the  limbs,  headach,  lofs 
of  appetite,  oppreflion  about  the  ftomach,  precede  the 
appearance  of  the  local  complaint.  The  moft  violent 
form  of  eryfipelas  is.  m oft  frequently  fecn  attacking  the 
face,  producing  a  great  deal  of  general  fever,  often  ac¬ 
companied  with  delirium  ;  and  in  a  few  cafes  we  have 
known  it  to  proceed  fo  far  as  to  inflame  and  fuppurate 
the  membranes  of  the  brain.  Eryfipelas  feems  to  bo  in¬ 
timately  connected  with  the  ftate  of  the  general  confu¬ 
tation.  Perfnns  in  the  habit  of  drunkennefs  and  other 
fpecies  of  intern p  ranee,  and  who,  when  in  a  ftate  of  in¬ 
toxication  meet  with  local  injuries,  often  have  eryfipe- 
talous  inflammation  in  confequence  of  thefe.  In  gene¬ 
ral,  ervfipelas  has  its  principal  fource  in  a  difordered  ftate 
of  the  chylopoetic  vifeera,  and  the  "wrong  ftate  of  the  bi¬ 
lious  fecretion.  It  feems  alfo  to  be  often  conne&ed  with 
a  fuppreflion  of  perfpiration,  for  it  never  recedes  until 
that  fymptom  is  relieved. 

Of  the  treatment  of  Erysipelas. — The  mild  eryfipelas 
is  to  be  relieved  by  the  exhibition  of  gentle  diaphoretics. 
A  few  dofes  of  nitre,  in  order  to  promote  the  ordinary 
evacuations,  and  the  general  attention  to  the  antiphlogi- 
ftic  regimen. 

It  is  alfo  of  great  importance  to  attend  to  the  ftate  of 
the  bowels,  and  to  give  purgative  medicines,  both  with 
a  view  of  removing  any  feculent  matter  contained  in 
them,  and  as  a  general  evacuant. 

When  the  cafe  is  conjoined  with  phlegmon,  and  when 
there  are  ftrong  fymptoms  of  inflammatory  fever,  vene- 
fe£lion  becomes  neceffary  ;  and  this  is  particularly  the 
cafe  when  the  face  is  the  feat  of  the  difeafe.  Copious 
bleeding,  however,  is  generally  hurtful,  and  no  blood 
ought  ever  to  be  taken  away  when  the  functions  of  the 
abdominal  vifeera  are  much  difordered. 

When  the  patient  has  a  very  foul  tongue,  a  bitter 
tafte  in  his  mouth,  and  a  propenfity  to  vomit  ;  if  thefe 
fymptoms  cannot  be  removed,  purgatives  and  emetics 
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become  neceffary.  Indeed,  in  alrnoft  all  fevere  cafe?,  1  • 

an  emetic  is  indicated,  and  ought  even  to  be  repeated,  ^ 
ftiould  the  fymptoms  remain  fevere. 

There  has  been  a  great  variety  of  opinions  with  re¬ 
gard  to  the  external  treatment  of  eryfipelas  3  fome  re¬ 
commending  the  part  to  be  kept  dry,  of  a  moderate 
warmth,  and  excluded  from  the  air  :  others  have  ufed 
warm  or  cold  moift  applications.  The  pratftice  of  Def- 
fault  is  perhaps  the  moft  judicious.  In  thofe  cafes  of 
eryfipelas  which  were  produced  from  an  internal  caufe, 
no  topical  application  is  to  be  employed,  except,  per¬ 
haps,  dulling  the  part  with  flour  3  but  when  any  fpecies 
of  eryfipelas  fucceeds  a  contufion,  a  wound  or  an  ulcer, 
the  regimen  and  internal  medicines  are  infuflicient,  if 
proper  topical  remedies  are  not  at  the  fame  time  em¬ 
ployed  to  alleviate  the  local  irritation.  In  this  point 
of  view  Deffault  employed  poultices,  the  good  t  ffefls  of 
which  in  thefe  fort  of  cafes  were  confirmed  by  numerous 
obfervalions.  He  confidered  it,  however,  as  an  effen- 
tial  precaution  not  to  extend  this  topical  application 
further  than  the  bruifed  part,  or  the  edge  of  the  wound 
or  ulcer.  If  any  application  is  made  to  the  eryfipela- 
tous  fur  face,  it  ought  to  confift  merely  of  a  weak  as¬ 
tringent  folutiou  :  that  which  was  always  employed  at 
the  Hotel  Dieu,  confifted  of  a  fcruple  of  the  extraft  of 
lead  in  a  pint  of  water. 

SECT.  II.  Of  the  Fur  un  cuius  or  Boil.  44 

The  furun cuius  appears  to  be  an  inflammation  of  the 
cellular  membrane  of  the  areola  of  the  chorion  3  the 
other  inflammations  of  the  {kin  and  cutaneous  eruptions 
being  feated  on  the  corpus  reticulare.  The  furunculus 
is  a  circumfcribed,  very  prominent,  and  hard  tumor,  of 
a  deep  red  colour  3  and  they  vary,  from  the  fize  of  a 
pea  to  that  of  a  pigeon’s  egg.  They  are  extremely 
painful,  and  are  feldom  attended  with  fever.  They  are 
alfo  moft  frequent  in  Young  people.  Boils  generally  pafs  > 
into  a  more  or  lefs  perfe£l  kind  of  fuppuration  3  a  fmall 
white  fpot  is  formed  on  the  apex  of  the  tumor,  which, 
when  it  has  reached  the  {kin,  difeharges  but  a  fmall 
quantity  of  pus  in  proportion  to  the  bulk  of  the  fwell¬ 
ing.  Before  the  tumor  begins  to  fubfide,  a  yellow 
{lough,  formed  by  a  portion  of  dead  cellular  membrane, 
comes  out. 

As  fweliings  of  this  kind  alrnoft  always  fuppurate, 
and  as  induration  conftantly  remains  after  an  incomplete 
refolution  of  them,  we  ought  to  promote  fuppuration  by 
ufing  emollient  applications.  Emollient  poultices  are 
beft  for  this  pur  pole.  When  a  quantity  of  matter  is 
col  levied,  it  is  fometimes  advantageous  to  open  the  boil 
with  the  point  of  a  lancet,  then  to  allow  it  to  remain 
until  the  {kin  ulcerates.  Gentle  aperients  and  antiphlo- 
glftic  regimen  ought  not  to  be  omitted. 

Sect.  III.  Of  the  Chilblain . 

The  chilblain  is  a  painful,  and  very  often  an  extreme¬ 
ly  itchy  fwelling  of  the  {kin  of  an  extreme  part  of  the 
body,  in  confequence  of  expofure  to  extreme  cold,  or 
fudden  change  from  a  very  cold  to  a  warmer  atmo- 
fphere. 

Chilblains  are  moft  frequent  in  young  people  of  fero- 
fulous  conftitutions,  and  in  this  country  the  difeafe  is 
moft  prevalent  during  the  winter  months.  It  appears 

moft 
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Chilblain,  nioft  commonly  on  the  toes  and  heels,  and  fometimes 
V~l  $lfo  on  the  fingers,  and  parts  where  the  circulation  is 
mod  languid. 

The  firft  fymptoms  of  the  difeafe  are  a  palenefs  of  the 
part,  which  is  quickly  fucceeded  by  more  or  lefs  red- 
nefs,  a  very  troublefome  itching,  and  fometimes  pain. 
The  fkin  gradually  acquires  a  purple  hue  ;  the  part 
fwells,  and  the  cuticle  feparates  from  a  ferous  effufion 
which  takes  place  below  it.  Beneath  the  cuticle  an 
ulcer  appears  of  a  very  irritable  appearance,  and  accom¬ 
panied  with  great  pain.  This  ulcer  fpreads  rapidly,  has 
very  acute  edges*  and  its  furface  is  of  a  dark  or  rather 
dirty  yellow  colour.  Sometimes  the  ulceration  pene¬ 
trates  as  low  as  the  tendons,  or  even  expofts  the  fur- 
face  of  the  bones,  producing  a  fphacelation  of  an  extre¬ 
mity. 

In  the  treatment  of  chilblains,  before  the  fkin  has 
ulcerated,  the  principal  attention  ought  to  be  paid  in 
keeping  the  affedfed  part  of  an  equal  temperature,  and 
to  rub  it  over  with  ftimulating  applications.  Campho¬ 
rated  fpirit,  fpirit  of  turpentine,  &e.  have  been  gene¬ 
rally  recommended  for  this  purpofe  ;  but  we  have  found 
the  tinfture  of  cantharides,  properly  diluted,  to  be  much 
more  efficacious.  A  drachm  of  this  tinftoe  to  an  ounce 
of  the  tindlure  of  foap,  will  be  generally  found  to  an- 
fwer  extremely  well j  and  this  is  to  be  rubbed  on  the 
part  once  or  twice  a  day. 

When  vefications  begin' to  appear,  and  ulceration  has 
taken  place,  emollient  poultices  fhould  he  employed  ; 
but  after  this  procefs  has  gone  on  a  certain  time,  and 
the  pain  and  irritation  abated,  much  benefit  will  be  ex¬ 
perienced  by  the  application  of  the  red  precipitate 
ointment  to  the  ulcers.  Under  this  treatment  we  have 
repeatedly  obferved  large  ulcers  of  this  kind  heal  with 
unufual  rapidity. 

Reft  and  a  plain  nourifhing  diet  will  be  commonly 
belt  fuited  to  people  with  chilblains  ;  and  fhould  fymp- 
toms  of  debility  and  a  Houghing  of  the  fore  enfue,  it  may 
be  even  neceffary  to  give  freely  wine  and  bark. 

4<y  SECT.  IV.  Of  Cancer  of  the  Skin . 

The  fkin  is  frequently  attacked  with  cancer.  That 
of  the  face  is  more  particularly  expofed  to  it  ;  and  this 
no  doubt  arifes  from  its  delicacy,  from  the  great  num¬ 
ber  of  veffels  which  penetrate  it,  and  perhaps  alfo  from 
its  more  frequent  expofure  than  any  other  part  of  the 
body  to  external  irritations.  Cancer,  however,  is  not 
confined  to  the  fkin  of  the  face  ;  it  frequently  appears 
on  the  back  of  the  hands,  and  on  the  feet.  Wifeman 
has  feen  it  on  the  cranium,  Gooch  on  the  infide  of  the 
thigh,  Richter  at  the  umbilicus  ;  and  we  have  feen  an 
example  of  it  in  the  fkin  above  the  pubes* 

When  cancer  affe&s  the  fkin,  it  begins  in  the  form 
of  a  fmall,  hard,  and  dark-coloured  wart,  which  in- 
creafes  very  flowly  in  fize  ;  the  contiguous  fkin  be¬ 
comes  hardened,  forming  a  ftool  or  button  around  the 
wart.  The  progrefs  of  the  difeafe  in  the  fkrn  has  been 
always  obferved.  to  be  more  flow  than  cancer  in  any 
other  part ;  fo  tnat  it  often  remains  in  the  form  of  a 
black  fcab  for  many  years.  The  fcab  at  laft  feparates, 
and  then  an  ulcer  of  the  fkin  is  expofed,  having  all  the 
characters  of  the  true  cancerous  fore.  It  has  a  pale  co¬ 
lour,  ragged  hard  edges,  and  unequal  furface;  and  it  gra¬ 
dually  extends  in  an  irregular  manner  along  the  fkin  ; 
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the  hard  tumor  which  forms  its  bafts,  at  the  fame  time  Cancer  of 
increafing  in  fize.  Inftcad  of  pus,  the  ulcer  difeharges  skin^ 

a  thin  ichor,  which  reddens  and  excoriates  the  adjacent  9 

fkin.  The  difeafe  which,  when  in  the  form  of  a  fcab 
gave  little  uneaftnefs,  now  becomes  painful;  and  the 
patient  feels  mure  or  lefs  frequently  iharp  lancinating 
pains  darting  through  the  tumor,  and  extending  from  it 
to  the  adjacent  foft  parts. 

When  a  cancerous  affedlion  of  the  fkin  is  examined 
"after  it  is  removed  from  the  body,  it  has  all  the  leading 
characters  we  have  deferibed  in  our  general  obfervations 
on  cancer  The  great  degree  of  hardriefs  of  the  mor-*  See  cliajr. 
bid  mafs,  is  produced  from  the  formation  of  the  hard 071  Cancer* 
fibrous-looking  matter  obferved  in  all  fchirrous  tumors  ; 
and  the  direction  of  its  fibres  will  be  generally  found 
extending  from  the  bafe  of  the  tiimor  to  the  furface  of 
the  fkin. 

Cancer  of  the  fkin  follows  the  fame  progrefs  as  can¬ 
cerous  affeCtions  of  other  textures  ;  the  contiguous  glands 
become  ’enlarged  and  ulcerate  ;  arid  both  the  ulcers 
which  thefc  form,  and  the  primary  one,  fpread  over 
whatever  parts  they  meet,  till  they  deltroy  the  patient. 

L rea tment. — ' L' h e  fuecefs  which  has  been  attributed  47 
to  various  medicines,  particularly  to  avft  nic  and  11  rung 
corrofive  applications,  in  the  cure  of  cancer,  has  been 
chiefly  from  the  ufe  of  tisefe  medicines  in  caneeious 
afFeCtions  of  the  fkin.  From  the  difeaie  being  obferved 
in  the  fkin  before  it  ha*'  far  advanced,  from  its  flow  oro- 
grefs  in  that  part,  and  the  ready  application  of  reme¬ 
dies,  it  affords  better  opportunities  of  experiment  than 
other  parts  of  the  body  when  affeCted  with  that  dif¬ 
eafe.  Paft  experience,  however,  leaves  us  but  little 
room  to  hope  for  a  cure  of  cancer  in  the  fkin  by  any 
external  application  with  which  we  are  as  yet  acquaint¬ 
ed  ;  and  we  know  of  no  remedy  to  be  trufted  to  but  the 
complete  excifion  of  the  dif<  afed  parts. 

The  more  early  the  difeafed  fkin  is  removed,  the 
greater  is  the  chance  of  a  permanent  cure  of  the  dif¬ 
eafe.  And  in  whatever  part  of  the  body  the  fkin  is 
affeded,  it  is  of  the  utmoft  importance  to  remove  every 
part  where  there  is  the  h  aft  fufnicion  of  contamination. 

In  the  face,  we  have  often  obferved  the  furgeon  too 
anxious  to  fave  fkin,  with  a  view  of  leffening  the  ble- 
mifti  of  ah  extenfive  fear  ;  but  in  a  dileafe  fo  deplorable 
as  cancer,  no  objeCI  of  this  kind  can  in  any  degree  com- 
penfate  for  being  expofed  to  the  fmalleft  rifk  of  its  re¬ 
turn  ;  the  more  fo,  efpeeially  as  we  have  often  remark¬ 
ed  that  a  fecond  operation  is  feldom  if  ever  attended 
with  permanent  advantage.  The  furgeon,  therefore, 
ought  to  lay  it  down  as  a  general  rule,  to  include  in  his 
iheifion  a  confiderable  portion  of  the  found  fkin  fur¬ 
rounding  the  difeafed  parts. 

The  particular  cafes  wherein  an  operation  is  advifable, 
muft  be  left  entirely  to  the  judgment  of  the  furgeon. 

The  operation  mav  be  performed  in  all  cafes  wffiere  tho 
difeafed  parts  appear  to  be  within  the  reach  of  the  knife  5 
or  if  there  are  any  glands  affeCled,  if  thefe  can  be  fafe- 
ly  renewed,  it  may  be  even  under  thefe  circumftanees 
undertaken,  though  no  doubt  the  chance  of  a  return  of 
the  difeafe  in  futh  cafes  is  greater. 

Whenever  the  periofteum  and  parts  furrounding  any 
of  the  bones  is  affedled,  there  is  little  chance  from  any 
affiftance  of  art,  except  when  the  difeafe  oceurs  in  the  ex¬ 
tremities  of  the  body,  as  in  the  hands  or  feet ;  for  in  fuch 
cafes, amputation  of  the  whole  member  may  be  performed* 

When 
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Cancer  of  When  cancerous  fores  appear  about  the  eyelid's,  and 
the  Skin.  fprea(j  aiong  the  conjunBiva ,  covering  the  eyeball,  it  is 
tJie  Qni  fafe  practice  to  remove  the  whole  contents  of 
the  orbit.  The  different  parts  which  compofe  the  eye- 
ball  and  its  appendages,  feem  to  have  fuch  a  clofe  connec¬ 
tion  with  one  another,  that  it  is  difficult,  perhaps  impol- 
fible  to  mark  the  boundaries  of  the  difeafed  a&ion  which 
is  going  on  5  and  as  the  lofs  of  any  part  of  the  organ 
prevents  the  others  from  performing  their  fun&ions, 
it  becomes  no  material  objed  to  fave  any  particular 

PalIt  is  generally  remarked,  that  the  lips  are  particular¬ 
ly  fubjea  to  cancer,  at  leaft  in  men  ;  and  that  the  un¬ 
der  lip  is  more  fo  than  the  upper  one.  The  difeafed 
part  may  be  removed  in  this  part  of  the  body  with  great 
neatnefs  upon  the  general  principles  of  the  operation  of 
harelip.  This  can  only  be  done  when  the  difeafed 
portion  is  fmall,  and  may  be  included  by  two.  ineifions 
forming  an  angle,  inclining  towards  the  chin.  See 
Harelip.  When,  however,  the  difeafe  has  fpread 
over  a  confiderable  portion  of  the  lip,  fo  as  to  pre¬ 
vent  the  found  parts  from  being  united  :  after  the 
difeafed  parts  have  been  removed,  all  that  can  be  done 
is  to  remove  the  parts  affe£led,  feeure  the  bleeding  vef- 
fels,  and  drefs  the  fore  like  any  other  recent  wound. 

By  a  little  ingenuity  and  contrivance,  much  may  be 
fometimes  done  in  making  the  incifion  in  fuch  a  man¬ 
ner  as  to  allow  the  found  parts  to  be  afterwards  brought 
together  and  united  ;  fo  that  in  all  cafes  of  extenfive 
difeafe,  the  furgeon  fhonld  eonfider  of  all  the  different 
inodes  by  which  the  difeafed  parts  may  be  removed  with 
moft  advantage. 

The  operation  is  performed  by  feme  with  a  com¬ 
mon  fcalpel,  by  others  with  feiffars.  When  the  fcal- 
pel  is  ufed,  the  lip  is  to  be  held  firmly  with  for¬ 
ceps  by  an  affiftant,  and  the  fecond  incifion  made  a- 
long  their  edge  *,  but  when  the  difeafe  extends  beyond 
the  adhefion  of  the  lip  to  the  jaw,  no  forceps  are  necef- 
fary. 

The  feiffars  are,  however,  the  preferable  inftrument ; 
they  divide  the  lip  with  much  lefs  pain,  and  with  a  ma¬ 
thematical  precifion.  When  they  are  ufed  for  this  pur- 
pofe,  it  is  neceffary  they  be  made  thick  and  ftrong  } 
and  as  in  fomc  people  the  lip  is  extremely  thick,  and  apt 
to  flip  through  the  blades,  inftead  of  being  divided. 
Giving  the  cutting  edge  of  the  blades  a  circular  firm 
will  be  found  to  be  an  improvement  on  the  common 
ftraiglit  edge.  It  is  evident,  however,  that  the  feif¬ 
fars  can  only  be  employed  in  thofe  cafes  where  the 
forceps  could  be  ufed  to  aid  tbc  knife.  All  wounds 
of  the  lip  heal  belt  and  moft  accurately  with  the 
twifted  future  }  fo  that  the  edges  ftiould  be  brought 
together  in  the  fame  manner  as  has  been  recommended 
in  the  cafe  of  harelip,  and  the  fame  mode  of  after-treat¬ 
ment  is  alfo  to  be  purfued. 

Sect.  V.  Of  Warts . 

There  are  two  kinds  of*  warts  which  grow  upon  the 
furface  of  the  body  :  the  onefpecies  is  conne&ed  with  the 
Ikin  by  a  broad  bafe ;  is  of  a  hard,  firm  texture,  unequal 
in  the  furface,  and  free  from  pain.  Warts  of  this  de- 
feription  are  frequent  in  young  people,  and  are  generally 
found  on  the  hands. 

The  other  fpecies  of  wart  is  attached  to  the  Ikin  by 
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a  flender  pedicle  •>  they  have  a  very  unequal  furface, 
appearing  as  if  compofed  of  an  aggregate  of  fmall  tu¬ 
mors.  Warts  of  this  kind  feldom  attain  any  very  con¬ 
fiderable  fize,  the  largeft  fearcely  exceeding  that  of  a 
pea.  They  are  feldom  troublefome  ;  but  in  fome  fixa¬ 
tions  they  become  extremely  irritable,  and  produce,  ef- 
pecially  when  injured,  very  difagreeablc  fenfations. 

This  fpecies  of  wart  is  moft  frequently  met  with  on 
the  prepuce  and  glans  of  the  penis  ;  on  the  labia  ; 
around  the  anus,  and  alfo  frequently  upon  the  hairy 
fealp.  In  thefe  fixations  they  fometimes  acquire  a 
very  large  fize,  numerous  warts  arifing  over  the  whole 
furface,  and  forming  a  mafs  of  a  cauliflower  appear¬ 
ance.  They  are  moft  frequent  in  people  advanced  in 
life,  and  are  often  connected’  with  the  venereal  dif¬ 
eafe. 

Bcfides  thefe,  there  are  varieties  of  fmall  warts  which 
occur  in  different  parts  of  the  body,  which  have  not 
been  accurately  deferibed  by  authors.  There  is  one 
variety  where  a  number  of  fmall,  whitiih  tumors  ap¬ 
pear  iri  fome  parts  of  the  face  ot  children  }  theie  contain 
an  opaque  white  fluid,  which  when  difeharged,  and  al¬ 
lowed  to  remain  upon  the  contiguous  ikin,  contaminates 
it,  and  produces  warts  ot  the  fame  defeription. 

Of  the  treatment  of  Warts . — A  variety  of  local  re¬ 
medies  have  been  applied,  both  by  medical  men  and  the 
vulgar,  for  the  curing  of  warts j  and  thefe  generally 
poffefs  a  corrofive  quality. 

Lunar  cauftic  is  one  of  thofe  which  generally  anfwers 
beft,  and  is  moft  eafily  managed  for  deftroying  the  firft 
fpecies  of  warts  which  we  have  deferibed.  A  faturnine 
folution  applied  to  the  warts  three  or  four  times  a  day, 
or  aqua  ammonite ,  and  tm£iure  of  cantharides,  have 
alfo  been  found  beneficial  in  promoting  their  absorp¬ 
tion. 

In  the  fecond  fpecies,  when  the  exerefccnces  are  very 
large,  they  ftiould  always  be  removed  along  with  a  por¬ 
tion  of  the  adjacent  ikin,  by  tbe  knife.  In  thofe  cafes 
where  the  warts  are  very  numerous,  and  where,  from 
their  fixation,  it  becomes  impoffible  to  remove  them 
with  the  knife,  equal  portions  of  cerugo  tens  and  favine 
powder,  or  favine  powder  alone,  will  be  found  fome¬ 
times  to  fuccced  in  removing  them.  In  fome  cafes,  par¬ 
ticularly  where  the  warts  are  fituated  about  the  glans 
of  the  penis,  we  have  found  a  faturated  folution  of  the 
muriate  of  mercury  in  fpirit  of  wine,  completely  anfwer 
the  purpofe.  In  thofe  cafes  conne&ed  with  fyphilis, 
bcfides  local  applications,  it  is  neceffary  to  ufe  mercury. 
Sometimes,  indeed,  the  warts  drop  off  whenever  the 
mercury  begins  to  affe£i  the  conftitution. 
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Slct.  VI.  Of  Corns . 

A  corn  is  a  peculiar  hardnefs  of  the  epidermis,  which 
fometimes  extends  to  the  fubjacent  ikin.  In  the  firft 
cafe,  tbc  difeafed  part  is  removeable  }  in  the  fecond  cafe 
it  is  more  fixed.  It  frequently  elevates  itfelf  above  the 
ikin,  and  is  not  unlike  one  fpecies  of  wart.  It  is  hard, 
dry,  and  infenfible,  except  when  prefled  upon  the  con¬ 
tiguous  parts  ■,  and  it  refemblcs  in  colour  and  appear¬ 
ance  the  thickened  cuticle  on  the  hands  of  workmen* 
Corns  commonly  are  formed  on  the  toes  and  fides  of  the 
feet,  and  they  are  generally  owing  to  the  wearing  of 
tight  flioes.  Sometimes  corns  do  not  occafion  the  leaft 
inconveniency }  but  in  other  inftances  they  occafion  fo 

much 
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much  pain,  that  the  patient  can  walk  with  difficulty. 
Corns  are  generally  more  painful  in  warm  than  in  cold 
weather.  The  pain  feems  to  arife  from  an  inflamed 
flate  of  the  parts  in  the  circumference  of  the  corn, 
which  date  is  excited  and  kept  up  by  the  preffure  of 
the  induration,  and  not  from  any  fenfibility  in  the  corn 
itfelf.  They  are  more  painful  in  dry  than  in  moift  wea¬ 
ther,  becaufe  they  become  much  more  hard  and  dry. 

Treatment  of  Corns . — The  pain  and  difficulty  of  walk¬ 
ing  produced  by  corns,  may  be  alleviated  by  immerfing 
them  in  warm  water,  and  with  a  (harp  inftrument  cut¬ 
ting  off  their  external  layers  ;  much  relief  will  alfo  be 
found  by  covering  the  part  with  a  piece  of  adhefive 
plafter,  and  by  being  careful  not  to  wear  ffiocs  which 
are  too  tight.  But  what  we  have  found  a  moft  complete 
cure  for  corns,  is  the  application  of  one  or  other  of 
thofe  corrofive  fubftances  which  were- mentioned  for  the 
treatment  of  warts.  The  lunar  cauftic,  or  the  fatura- 
ted  dilution  of  muriate  of  mercury  in  fpirit  of  wine, 
ought  to  be  preferred.  They  maybe  applied  once  every 
'fccond  or  third  day,  until  the  abforption  of  the  corn  be 
completed  ;  and,  before  ufing  them,  it  will  be  found  pro¬ 
per  to  pare  off  fome  of  the  external  hard  layers  of  the 
corn. 

Some  corn-operators  extirpate  the  corn  by  a  ffiarp 
inftrument  ;  but  this  only  proves  a  palliative  treat¬ 
ment,  for  fooner  or  later  a  hard  fubftanee  is  again  de¬ 
posited. 

S ECT .  VI I .  Of  Ncevi  Maternu 

INkevi  materni  are  thofe  marks  which  frequently  ap¬ 
pear  upon  the  bodies  of  children  at  birth,  and  which  are 
fuppofed  to  originate  from  impreffions  made  on  the  mind 
of  the  mother  during  pregnancy.  They  are  of  various 
forms  ;  their  -colour  is  likewife  various,  though  moft 
frequently  refembling  that  of  claret  or  port-wine. 
Many  of  thefe  marks  are  perfectly  flat,  and  never  rife 
above  the  level  of  the  fkin  :  thefe  do  not  require  the 
affiftance  of  furgery  ;  but  in  fome  cafes  they  appear  in 
the  form  of  fmall  protuberances,  which  frequently  in- 
creafe  to  a  great  fize  in  the  courfe*  of  a  few  months. 
They  appear  to  be  foft  and  fleftiy  ;  of  a  cellular  texture, 
the  cells  containing  liquid  blood.  They  may  be  re¬ 
moved  with  little  danger  when  not  involving  any  im¬ 
portant  organ.  They  are  fupplied  indeed  more  plenti¬ 
fully  with  blood  than  moft  other  tumors  are  ;  and  even 
fometimes  they  appear  to  be  entirely  formed  of  a  con¬ 
geries  of  fmall  blood-veffels  ;  but  the  arteries  which  fup- 
ply  them  may  be,  for  the  moft  part,  eafily  fecured  by 
ligature.  An  operation  ffiould  never  be  long  delayed  •, 
for  as  the  fize  of  the  veffels  correfponds  with  that  of  the 
tumor,  they  fometimes  are  fo  large  as  to  throw  out  a 
good  deal  of  blood  before  they  can  be  fecured.  In  per¬ 
forming  it,  the  tumor  is  to  be  cut  out,  the  arteries  taken 
up,  and  the  remaining  fkin  brought  as  well  together  as 
the  nature  of  the  part  will  allow,  and  kept  fo  by  adhe¬ 
five  plafter  or  future. 

If  the  whole  tumor  be  removed,  little  hsemorrhagy 
generally  follows ;  but  if  the  fmalleft  portion  of  the  dif- 
eafed  veffels  remain,  not  only  a  troublefome  bleeding  fol¬ 
lows,  but  the  tumor  is  quickly  reproduced  by  an  increa- 
fed  exuberance.  Tumors  of  thh  kind  have  been  alfo 
removed  by  ulceration  excited  by  the  application  of 
corrofive  fubftances;  and  a  knowledge  of  this  circum¬ 
stance  might  be  in  fome  cafes  of  practical  application. 
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Though  at  flrft  fight  it  may  appear  that  the  mucous 
membranes  are  very  confiderable  in  number,  yet  when 
they  arc  viewed  more  generally,  they  appear  much  mere 
limited  ;  and  we  will  find  that  in  whatever  part  of  the 
body  they  be  found,  they  are  lubjedl  to  the  fame  morbid 
alterations  of  ftrudlure. 

The  ingenious  Bichat  has  fhown  that  there  are  twa 
general  mucous  furfaces,  of  which  the  others  are  all 
portions.  The  one  penetrates  into  the  interior  of  the 
•mouth,  the  nofe,  and  the  anterior  furface  of  the  eye. 

After  lining  thefe  two  firft  cavities,  it  is  prolonged  into 
the  excretory  dudts  of  the  parotids,  and  fubmaxillary 
glands.  It  paffes  into  all  the  finufes,  forms  the  conjunc¬ 
tiva,  enters  the  lachrymal  points,  the  nafal  canal,  the 
lachrymal  fac,  and  is  continued  into  the  nofe.  It  lines 
the  pharynx  and  euftachian  tube,  the  trachea  and  bron¬ 
chia?.  It  goes  down  the  cefophagus  into  the  ftomach, 

'and  paffes  along  the  whole  inteftinal  canal  till  it  joins 
with  the  fkin  at  the.  extremity  of  the  redlum.  This  lie 
calls  the  gafiro -pulmonary  mucous  furface. 

The  other  general  mucous  furface,  the  genito -urinary , 
begins  in  the  male  at  the  urethra  ;  paffes  along  that 
canal  into  the  bladder,  lines  the  bladder,  veficulse  femi- 
nales,  and  vafa  deferentia,  along  with  -their  numerous 
branches.  It  alfo  extends  into  the  excretories  of  the 
'proftate  gland,  the  ureters,  and  the  pelvis  of  the  kidneys. 

In  the  female  it  begins  at  the  vulva,  penetrates  the 
ureter,  and  paffes  as  in  the  male  over  the  urinary  organs.  * 

It  alfo  enters  the  vagina,  lines  the  womb  and  fallopian 
tubes,  and  is  then  continued  with  the  peritoneum.  This 
is  the  only  example  of  a  communication  eftablifhed  be¬ 
tween  the  mucous  and  ferous  furfaces. 

This  view  of  the  extenfion  of  the  mucous  membranes 
is  ftrongly  exemplified  by  an  examination  of  their  dif¬ 
eafes  ;  for  it  will  appear  that  there  is  not  only  an  ana¬ 
logy  between  the  different  portions  of  the  firft,  by  an 
affection  of  the  whole  parts  over  which  it  extends,  but 
there  is  alfo  a  line  of  demarkation  between  the  two, 
from  the  one  remaining  found  whilft  the  other  is  affected 
throughout.  This  laft  circumftance  is  confirmed  in  the 
hiftory  of  many  epidemic  catarrhs  ;  one  of  thefe  mem¬ 
branes  having  been  obferved  affedted  throughout,  whilft 
the  other  remained  unchanged.  The  epidemic  obferved 
at  Paris  in  the  year  1780  had  this  character.  “  This 
epidemic  (fays  Pintl*)  which  was  very  general  in  Paris,  ^  - 

and  with  which  I  was  myfelf  attacked,  was  remarkable ; phicphih* 
for  it  affedted  almoft  the  whole  mucous  membranes, fophique> 
that  of  the  trachea  and  bronchia?,  the  conjundtiva,  the tom-  m 
pituitary  membrane,  the  palate,  the  pharynx,  and  the  ali-p*  ao8, 
men tary  canal.”  The  epidemic  catarrh  of  1752,  de¬ 
ferred  in  the  Memoirs  of  the  Medical  Society  of  Edin¬ 
burgh,  is  an  example  of  the  fame  kind ;  for  in  all  thefe, 
the  mucous  membrane  lining  the  urinary  and  genital 
organs  remained  unaffedled. 

We  alfo  obferve  that  an  irritation  of  any  part  of  a 
mucous  membrane  frequently  creates  a  pain  on  a  part 
of  the  membrane  which  was  Hot  irritated.  Thus  a  cal¬ 
culus 
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Inftamma-  cuius  in  the  urinary  bladder  produces  the  chief  pain  at 
tion  of  Mu- 1 ke  p0int  0£  the  penis,  and  the  preffure  of  worms  in  the 
cous  Mem-  -nteft|nes  produces  an  itching  at  the  nofe. 

nGS’  i  Among  thefc  phenomena,  which  are  purely  fym- 
pathetic,  it  is  feldom  that  a  partial,  irritation  of  one 
of  the  mucous  furfaces  produces  pain  in  any  part  of  the 
other.  The  Angular  connexion  which  fubfifts  between 
the  membranes  of  the  uterus  and  bronchia  in .  mucous 
haemorrhagies,  however,  is  an  example  of  this  kind. 

If  the  blood  accidentally  ceafe  to  flow  from  the  one 
during  mcnflruation,  the  other  frequently  fupplies  the 
fun£lions  of  the  firft ,  and  exhales  it.  In  cafes  of  flric- 
ture,  or  thickening  and  diforganization  of  the  mucous 
membranes  of  the  urethra,  the  ftomach  is  fometimes 
affe61ed  :  this  may  alfo  arife  from  the  fympathy  of  the 
two  mucous  membranes. 

Mucous  membranes,  from  being  conflantly  expofed  to 
the  a£tion  of  the  external  air,  or  to  the  contact  of  ex¬ 
traneous  fubflances,  do  not  fufler,  when  difplaced,  like 
other  parts  of  the  animal  economy.  In  a  prolapfus  of 
the  uterus  or  return,  their  mucous  furfaces  ferve  all  the 
purpofes  of  fkin  $  and  furrounding  bodies  do.  not  pro¬ 
duce  more  pain  on  them  than  on  common  fkin.  This 
is  very  different  from  the  cffedls  produced  on  opening  a 
ferous  cavity  or  a  capfule  of  any  joint.  The  cellular, 
mulcular,  nervous,  glandular,  and  other  fy Items,  when 
laid  open,  prefent  alfo  very  different  phenomena. 

The  mucous  membrane,  like  the  fkin,  isorganifed  in 
fuch  a  manner  as  to  endure  with  impunity  the  contact: 
of  external  bodies  ;  thefe  merely  producing  an  increafed 
fecretion  of  thin  mucus.  A  found  introduced  and  re¬ 
tained  in  the  bladder  produces  no  alteration  in  the  {true- 
lure  of  the  mucous  membrane  of  the  urethra ;  and  for 
the  fame  reafon,  a  ftylc  or  tube  can  be  kept  in  the  la¬ 
chrymal  du61  without  caufing  any  irritation. 

Moil  of  the  difeafes  of  mucous  membranes  come  with¬ 
in  the  province  of  the  furgeon  ;  the  others  have  been 
already  treated  of  under  the  article  Medicine. 
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Sect.  I.  Inflammation  of  Mucous  Membranes . 

The  contact  of  extraneous  and  irritating  fubflances, 
acrid  vapours,  or  the  fudden  expofure  to  cold  air  of  any 
mucous  furface,  is  often  followed  by  fome  degree  of  in¬ 
flammation. 

A  preternatural  degree  of  rednefs  is  a  conflant  fymp- 
tom  of  inflammation  in  moft  parts  of  the  body  *,  but  the 
inoft  remarkable  chara£ter  of  inflammation  in  mucous 
membranes,  and  that  which  diftinguifhes  it  from  all 
others,  is  the  fecretion  of  a  puriform  fluid.  T  he  mu¬ 
cus,  which  in  the  natural  date  is  nearly  tranfparent, 
and  merely  moidens  the  furface,  becomes  of  a  yellow 
colour,  and  the  quantity  is  fo  abundant  as  to  form  a 
purulent  difeharge.  It  js  from  the  fufceptibility  of  the 
mucous  glands  to  be  a£ted  upon  by  any  irritation 
which  is  applied  to  the  extremities  of  their  du6ts, 
that  the  done  or  any  tumor  of  the  bladder,  polypi  of 
the  nofe  or  vagina,  are  always  accompanied  by  a  profufe 
difeharge. 

The  inflammation  is  accompanied  with  a  more  or  lefs 
degree  of  thickening  of  the  membrane  \  and  fometimes 
this  remains  after  all  the  inflammatory  fymptoms  ceafe. 
The  abatement  of  the  inflammation  is  marked  by  an  in- 
creafe  in  the  thicknefs  of  the  difeharge  and  a  diminu¬ 
tion  in  its  quantity. 
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We  have  an  example  of  inflammation  a  dealing  the  Gonorrhoea. 
mucous  membrane  of  the  nofe  in  coryza,  the  ear  in 
otitis,  the  urethra  and  vagina  in  gonorrhoea,  the  blad¬ 
der  in  a  catarrhus  veflese,  and  the  eye  in  the  puriform 
ophthalmia,  the  lachrymal  fac  or  du6l  in  fidula  lacryma- 
lis.  In  all  thefe  difeafes  the  fymptoms  have  a  firildng 
analogy,  and  are  varied  only  from  the  difference  in  the 
fun 61  ions  of  the  particular  organ,  the  mucous  covering 
of  which  has  been  aife61ed. 

During  life,  mucous  membranes  become  gangrenous 
much  more  feldom  than  the  fkin.  This  is  proved  from 
the  confequcnces  of  catarrh,  compared  with  thofe  of 
eryfipelas.  There  are,  however,  cafes  where  this  tex¬ 
ture  dies,  whild  thofe  adjacent  continue  to  live  j  as  in 
malignant  angina. 

Sect.  II.  Of  the  Infammaiion  of  the  Mucous  Membrane 
of  the  Urethra . 
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The  term  gonorrhoea  is  employed  to  fignify  a 
charge  of  puriform  matter  from  the  orifice  of  the  ure-^f;,f  ^ 
thra  or  prepuce  in  men,  and  from  the  vagina  in  women  \  ctux}% 
whether  it  proceed  from  a  fyphilitic  or  any  other  irri¬ 
tating  caufe. 

The  gonorrhoea  may  be  defined  a  difeharge  of  a  con¬ 
tagious,  puriform  fluid,  which  comes  from  the  mucous 
glands  of  the  urethra,  and  membrane  which  lines  that 
canal  5  or  from  the  glans  in  men,  and  the  interior  of  the 
genital  organs  in  women.  The  difeafe  feems  to  be  pro¬ 
duced  by  a  virus  fui  generis . 

This  difeafe  generally  makes  its  appearance  in  three 
or  four  days,  fometimes  in  fix,  but  rarely  later,  after  im¬ 
pure  coition,  with  the  following  fymptoms.  The  patient 
finds  a  particular  itching  and  difagreeable  fenfation  at 
the  point  of  the  yard,  and  a  fort  of  (light  itching  alfo 
at  the  part  of  the  urethra  placed  immediately  under  the 
frenum.  This  lads  one  or  two  days,  and  on  the  fol-  . 
lowing  days  the  orifice  of  the  urethra  becomes  fenfible 
and  red  ;  it  alfo  fwells,  and  a  limpid  matter  of  a  clear 
yellow  colour  flows  from  it,  which  tinges  the  linen. 

Whild  the  flow  of  this  matter  continues,  the  titillation 
becomes  flronger  and  more  painful,  particularly  in  ma¬ 
king  water  5  for  this  leaves  a  burning  impreflion  and 
{harp  pain  in  the  affe6led  part.  In  fome  individuals  the 
firft  fymptom  prefenting  itfelf  is  the  difeharge  of  a  thick 
mucus.  In  thefe  cafes  the  patient  feels  from  the  com¬ 
mencement  a  burning  and  painful  fenfation  in  making 
water.  Thefe  fymptoms  generally  increafe  in  three 
or  four  days.  Sometimes,  however,  that  does  not  fen- 
fibly  happen  till  after  eight  or  twelve  days.  The  glans 
acquires  a  deep  red  livid  colour  5  the  difeharge  through 
it  increafes,  and  the  matter  becomes  of  a  yellow,  or 
green ifli  yellow  colour,  refembling  pus  diluted.  The 
fwelling  of  the  glans,  and  alfo  of  the  whole  penis,  be¬ 
comes  conflderable  •,  the  patient  has  frequently  a  defire 
to  make  water,  and  he  finds,  particularly  when  he  has 
remained  for  fome  time  in  bed  lying  on  his  back,  fre¬ 
quent  and  involuntary  ereflions,  and  fo  painful  that 
they  diflurb  his  fleep,  and  oblige  him  to  rife  out  of 
bed. 

Such  is  ufually  the  progrefs  of  the  difeafe  when  the  in¬ 
flammation  is  Ample,  flight,  and  fuperficial }  but  in  many 
cafes  the  inflammation  extends  farther  and  penetrates 
more  deeply,  affefling  tho  reticular  fubflances  of  the 
G  cavernous 
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gonorrhoea,  cavernous  bodle3  of  the  urethra. 

v  "n""l,  comes  exceffive  during  ere£tions,  and  the  frenum  of  the 
glans  is  drawn  downwards  as  by  a  cord,  in  iucli  a  man¬ 
ner  that  the  body  of  the  penis  is  forced  upwards  by  the 
violence  of  the  ere&ion.  It  is  this  which  is  called 
cordce.  It  fometimes  happens,  that  in  this  ftate  the 
veffels  of  the  urethra  are  torn,  and  thus  occafion  confi- 
derable  hcemorrhagy.  At  other  times,  the  difcharged 
matter  is  mixed  with  ftreaks  of  blood  ;  the  prepuce  is 
alfo  fo  much  inflamed  and  fwelled  that  it  cannot  be 
pulled  back  over  the  glans,  or  if  it  has  been  pulled 
back,  it  cannot  be  again  brought  forwards.  In  fome 
cafes  the  ftrangulation  which  accompanies  this  laft  ac¬ 
cident,  produces  a  mortification  of  the  glans,  and  even 
occafions  the  death  of  the  patient  \  this,  however,  fel- 
dom  happens. 

'  In  fome  perfons  one  or  more  of  the  inguinal  glands 
fwell,  become  painful,  and  are  attended  with  fyraptoma- 
tic  fever.  Often  the  glands  of  the  penis  fwell  alfo,  a 
cord  or  knots  can  be  felt  on  the  back  of  the  penis,  and 
the  fkin  is  alfo  fwelled  and  painful,  Beiides  thefe  fymp- 
toms,  the  patient  often  feels,  either  from  his  own  fault, 
or  on  account  of  bad  treatment,  a  particular  uneafy 
aching  fenfation,  with  tenfion  and  fwelling  of  the  fper- 
matic  cord  and  tefticles,  accompanied  with  a  diminu¬ 
tion,  or  even  a  complete  fuppreflion  of  the  difeharge  by 
the  urethra.  In  other  cafes  the  difeafe  makes  greater 
progrefs ;  the  irritation  and  inflammation  ftretching 
along  the  canal  of  the  urethra.  All  the  fymptoms 
then  become  more  violent,  the  pain  which  is  felt  in  the 
perinaeum  or  behind  it,  in  making  water,  is  fo  violent, 
that  the  patient  is  afraid  to  make  the  attempt,  at  the 
fame  time  that  he  is  frequently  folicited  by  the 
fatiguing  titillation  at  the  neck  of  the  bladder  and 
anus.  There  is  a  perpetual  defire  to  let  off  the  water, 
whilft  he  can  make  no  more  than  a  few  drops  at  a  time 
with  a  burning  pain.  The  whole  canal  of  the  urethra 
is  fwelled,  and  in  a  ftate  of  tenfion  ;  the  patient  has  fre¬ 
quent  ere&ions,  and  lancinating  pains  along  the  whole 
length  of  the  canal,  through  the  perinaeum  and  anus. 
He  cannot  lie  down  for  a  long  time,  nor  can  he  reft 
feated.  In  this  ftate  the  fwelling  of  the  glands  of  the 
urethra,  and  the  fpafmodic  contra&ion  of  its  internal 
membrane,  obftruft  the  free  paflage  of  the  urine,  and 
allow  it  to  flow  in  a  very  thin  bifurcated  ftream,  or  drop 
by  drop  ;  and  if  at  the  fame  time  the  difeharge  dimi- 
nifti  confide rably,  or  totally  flop,  a  complete  fuppref- 
iion  of  urine  fometimes  fueceeds,  occafioned  by  the  in¬ 
flammation  and  ftri&ure  of  the  neck  of  the  bladder,  or 
by  the  inflammation  and  fwelling  of  the  proftate  gland 
and  adjacent  parts. 

It  fometimes  Happens  that  the  inflammation  of  the 
urethra  becomes  fo  violent,  that  its  internal  furface,  and 
the  orificesof  the  glands  which  line  it,  fecrete  nothing; 
the  fame  as  we  obferve  fometimes  happens  in  inflamma¬ 
tion  of  the  mucous  membrane  of  the  nofe  and  of  the 
lungs.  It  is  this  ftate  of  the  difeafe  which  fome  authors 
have  deferibed  under  the  name  of  gonorrhoea  Jlcca . 

After  thefe  fymptoms  have  continued  with  more  or  lefs 
violence,  or  when  they  have  increafed  during  one,  two, 
or  three  weeks,  or  even  during  fix  or  feven,  according 
to  the  treatment  employed,  they  begin  gradually  to  di- 
minifh.  The  difficulty  and  the  frequent  defirctomake 
water  ceafe ;  the  eredlions  are  no  longer  painful ;  the 
setter  acquires  nvore  confiftence?  and  forms  into  threads 


SURGERY.  Chap.  III. 

Then  the  pain  be-  between  the  fingers,  and  at  laft  the  difeharge  entirely  Gonorrhcea. 


difappears.  In  other  cafes,  and  thefe  the  moft  frequent, v 
the  inflammatory  fymptoms  difappear  by  degrees ;  but 
the  difeharge  remains  during  weeks,  months,  or  even 
vears.  It  is  this  form  of  the  difeafe  which  is  called 
gleet ,  or  Amply  blennorrhcea. 

Sometimes  the  inflammatory  fymptoms  difappear  by 
degrees,  and  leave  behind  them  in  the  urethra  an  ulcer, 
from  which  there  is  a  malignant  and  purulent  difeharge, 
and  which  occafions  an  affection  of  the  fyftem.  This  is 
what  has  been  called  gonorrhoea  complicata  or  ulcerofa  ; 
but  it  occurs  rarely. 

In  other  cafes  a  contraction  remains  in  the  urethra  ; 
fometimes  a  paraphymofts  continues,  and  fometimes 
there  is  a  tumor  of  the  tefticles,  a  hardening  of  thefe 
parts  or  of  fome  of  the  glands  of  the  urethra,  an  in¬ 
flammation  of  the  proftate  gland,  with  a  more  or  lefs 
complete  fuppreflion  of  urine ;  at  other  times,  though 
very  rarely,  the  difeharge,  when  fuppreffed,  produces 
fuddenly  a  perfedt  deafnefs,  or  moft  violent  ophthal¬ 
mia  *.  *  Traite  dt 

The  exciting  caufe  of  fyphilitic  gonorrhoea  is  always 
the  application  of  the  fpecific  virus  to  fome  part  of  the^r  Swe. 
mucous  membrane  lining  the  urethra.  The  contagious  diaur* 
fluid,  applied  to  any  part  of  the  body  of  a  found  perfon, 
ads  with  more  or  lefs  difficulty,  according  to  the  differ¬ 
ence  in  the  ftrudlure,  the  greater  or  lefs  debility  of  the 
part,  and  alfo  according  to  the  particular  conftitution 
of  the  individual ;  for  we  fee  people  wh©  are  expofed  to 
every  danger  of  infedlion,  without  ever  having  the  dif¬ 
eafe  even  during  their  whole  life.  Perhaps  alfo  the 
more  or  lefs  violence  of  the  aClion  of  the  virus  depends 
fometimes  on  the  greater  or  lefs  degree  of  acrimony  of 
the  virus  itfelf. 

The  feat  of  gonorrhoea,  when  it  immediately  proceeds 
from  impure  coition,  is  always  at  a  fmall  diftance  from 
the  orifice  of  the  urethra,  under  the  frenum,  at  that 
part  of  the  canal  where  we  obferve  a  dilatation,  called 
foffa  navicularis .  All  gonorrhoeas  which  are  fltuated 
more  anteriorly  on  the  cuvature  of  the  penis,  in  the 
veru  montanurn ,  the  neck  of  the  bladder,  or  in  the 
bladder  itfelf,  arife  from  bad  treatment,  or  from  fome 
caufe  which  has  flopped  or  fuppreffed  the  primary  dif¬ 
eharge. 

Sometimes  by  the  natural  progrefs  of  the  difeafe,  and 
more  frequently  from  faults  committed  by  the  patient, 
or  by  the  effe£ls  of  improper  remedies,  the  inflammation 
and  irritation  are  apt  to  change  their  place.  They  often 
occupy  the  orifice  of  a  mucous  gland  which  opens  at 
the  firft  turn  of  the  penis.  At  other  times  they  affe6l 
the  two  glands  of  Cowper.  Sometimes  they  occupy  the 
protuberances  which  cover  the  orifices  of  the  feminal 
veficles ;  and  they  alfo  fometimes  take  place  in  the 
proftate  gland,  or  in  the  neck  of  the  bladder. 

In  fome  rare  cafes  the  contagious  virus  does  not  pene¬ 
trate  during  the  inflammation  into  the  urethra,  but  ap¬ 
plied  to  the  extremity  of  the  penis,  it  fixes  itfelf  upon 
the  corona  of  the  glans,  and  irritating  the  excretory  du£ls 
of  the  febaceous  glands  there,  produces  a  difeharge  which, 
has  been  called  the  gonorrhoea  of  the  glans . 

When  the  urethra  of  a  perfon  who  has  laboured  under 
gonorrhoea  is  laid  open,  no  ulcer  is  almoft  ever  found  upon 
the  furface  of  the  internal  membrane  ;  and  in  thofe  who 
have  fuffered  much  in  confequence  of  the  difeafe,  there 
is  merely  a  thickening  and  contraftion  of  one  or  more 

parts. 
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fionorrhcea.  parts  of  tire  uretlira.  Sometimes,  though  very  rarely, 

- - v - 1  exerefcenees  are  formed  within  it.  'I  he  duGs  of  the 

mucous  glands  are  obliterated,  and  the  proilatjb  gland 
and  bladder  changed  in  their  ftruGure. 

It  has  been  a  matter  of  great  difpute  among  thole 
who  have  written  on  the  venereal  difeafe,  whether  the 
gonorrhoeal  and  venereal  virus  are  the  fame.  In  this 
6  controverfy  a  number  of  very  futile  arguments  have 
Specific na-  been  brought  forward.  It  is  a  ftriking  faft,  however, 
ture  of  the  which  the  practical  man  muft  have  always  in  view, 
virus.  that  the  venereal  difeafe  is  never  cured  without  mercu¬ 
ry  ;  wliilft  a  gonorrhoea,  however  virulent,  never  re¬ 
quires  that  remedy.  This  difference  in  the  treatment 
of  the  difeafes  fome  authors  have  attempted  to  ex¬ 
plain,  from  the  difference  in  the  ftru&ure  of  the  parts 
affedled.  It  is  remarkable,  however,  that  the  matter 
from  the  gonorrhoea  never  affe£!s  the  fkin,  producing 
chancre  j'but  that  when  its  virus  is  applied  to  the  va¬ 
gina,  or  to  the  urethra  of  another  perfon,  gonorrhoea  is 
the  confequenee.  When  it  affedts  the  prepuce  too,  it 
produces,  in  place  of  chancre,  a  morbid  difeharge  from 
the  febaceous  glands  of  that  organ.  It  is  alfo  a  ttriking 
in  the  hiftory  of  gonorrhoea,  that  however  long  it 
may  remain,  it  never  produces  any  conflitutional  affec¬ 
tion.  All  thefe  circumftances  in  the  hiftory  of  the  dif¬ 
eafe,  in  its  progrefs  and  fymptoms,  and  in  its  cure,  be¬ 
ing  fo  didimilar  to  thofe  of  the  venereal  difeafe,  are 
furely  fufficient  grounds  to  confider  gonorrhoea  and  fy- 
philis  as  two  diftindt  morbid  affodlions,  and  different 
from  one  another  as  much  as  any  two  difeafes  of  the  ani¬ 
mal  economy. 

t  Treatment . — All  the  forms  of  the  venereal  difeafe, 

G  when  they  are  left  to  themfelves,  undermine  and  deftroy 
the  conftitution  •  but  gonorrhoea  ceafes  without  the  re- 
fources  of  art,  particularly  if  during  its  courfe  the  pa¬ 
tient  live  a  fober  and  regular  life.  The  irritability  of 
the  urethra,  the  conftitution  of  the  patient,  the  faults  in 
his  diet,  and  his  exereife  and  choice  of  remedies,  and 
perhaps  alfo  the  nature  of  the  virus  itfelf,  which  is 
more  or  lefs  acrid,  and  of  which  theadlion  will  be  more 
or  lefs  violent,  often  renders  gonorrhoea  a  very  fevere 
difeafe.  Experience  confirms,  that  the  fooner  proper 
remedies  are  applied,  and  the  fooner  the  patient  is 
cured,  the  lefs  he  fuffers ;  and  the  more  certainly  he  a- 
voids  the  difagreeable  accidents  which  are  fo  often  the 
ponfequence  of  that  difeafe.  From  this  confideration, 
it  is  evidently  of  importance,  either  to  prevent  the  dif¬ 
eafe  entirely,  or  deftroy  it  in  its  beginning.  Two 
means  have  been  propofed  to  aceomplifti  thefe  ends  5 
one  is,  to  remove  the  virus  before  it  ean  a£l  on  the  parts 
-expofed  to  it  *,  the  other  deftroys  and  alters  its  nature, 
and  prevents  thefe  effe£ls  from  the  moment  that  it  gives 
the  firft  figns  of  its  atffion. 

Different  practitioners  have  tried  and  recommended 
various  prophyla£lic  remedies.  Some  have  applied  mer¬ 
curial  ointment  upon  the  furface  of  the  glans  and  pre¬ 
puce,  immediately  after  coition,  and  others  different 
kinds  of  lotions  and  injections,  as  cauftic  alkali,  lime 
water,  aleohol  diluted  with  water :  thefe  preparations 
being  injected  feven  or  eight  times  a-day,  for  feveral 
days  after  the  commencement  of  the  difeharge. 

By  the  ufe  of  injections  the  irritation  is  diminished, 
and  the  progrefs  of  the  inflammation  flopped  *,  and  when 
the  difeharge  becomes  thicker  during  their  ufe,  they 
ought  to  ire  continued  eight  or  ten  -days  after  it  has  dis¬ 


appeared  }  for  if  tve  were  to  give  up  too  foon  the  ufe  dfGanorrh*^ 
thefe  injections,  the  inflammation  and  difeharge  would 
inereafe.  In  this  cafe  it  is  neceffary  to  make  the  injec¬ 
tion  ftronger,  and  to  ufe  it  more  frequently.  The  ad¬ 
vantages  to  be  derived  from  this  practice  do  not  feem, 
however,  to  be  altogether  confirmed  \  and  it  is  to  Lie 
wifhed  that  enlightened  and  prudent  practitioners  would 
make  fome  dccifive  experiments  to  determine  whether 
injections  are  ufeful  or  hurtful  in  the  commencement  of 
gonorrhoea. 

When  inflammation  has  taken  place,  and  when  the 
difeharge  and  other  fymptoms  of  gonorrhoea  are  com¬ 
pletely  formed,  a  different  mode  of  treatment  ought  to 
be  purfued.  llepofe,  abftinenee  from  all  kinds  of  irri¬ 
tating  food,  fpiceries,  wine,  &c.  will  contribute  much 
to  allay  the  irritation. 

In  order  to  defend  the  irritable  parts  agairift  the  acrid 
matter,  and  to  moderate  the  fymptoms  of  inflammation, 
authors  have  recommended  the  ufe  of  mucilaginous, 
oily,  and  fedative  applications.  That  which  renders  the 
urethra  in  man  fo  violently  affe6led  by  gonorrhoea,  and 
ft>  different  from  catarrh,  is  not  from  the  difference  of 
ftru&ure  in  the  organ,  which  has  been  fuppofed  to  be 
more  irritable  than  the  mueous  membrane  of  the  nofe 
and  other  parts  of  the  body.  It  is  the  falts  of  the  urine 
pafling  along  the  urethra,  which  keeps  up  the  irritation 
produced  by  the  virus.  It  has  been  propofed,  in  order 
to  remedy  this  fouree  of  irritation,  to  give  gum  arable 
or  the  infufion  of  linfeed  internally  ^  but  thefe,  when 
taken  in  the  neceffary  quantities,  generally  injure  the 
ftomach.  An  infufion  of  hemp  has  been  found  by  Swe- 
diaur  to  anfwer  all  the  purpofes,  and  not  to  be  fubjedt 
to  the  inconveniences  of  the  others.  This  remedy  may 
be  rendered  more  agreeable  to  take,  by  adding  a  little 
fugar  to  it  \  and  in  fome  cafes  a  weak  deeo&ion  of  farfa- 
parilla  may  be  advantageoufly  added.  All  thefe  drinks 
fhould  be  taken  cold,  or  at  leaft  nearly  milk-warm,  and 
in  fmall  dofes  frequently  repeated. 

The  antiphloglftic  regimen  muft  alfo  be  purfued  in 
the  treatment  of  gonorrhoea.  The  patient  ought  to 
avoid  all  exereife,  or  high-feafoned  food.  Lint,  wet 
with  a  faturnine  folution,  ihould  be  kept  conftantly  ap¬ 
plied  to  the  penis  ;  and  the  patient  ihould  keep  his 
bowels  open  with  faline  purgatives.  When  the  fymp¬ 
toms  of  inflammation  are  confiderable,  and  the  pulfe 
hard  and  frequent,  bleeding  becomes  neceffary,  either 
general  or  topical  :  the  conftant  application  of  fomenta¬ 
tions  and  emollient  poultices  is  alfo  ufeful.  Swediaur 
has  advifed,  that  camphor  and  the  nitrate  of  potafti 
ihould  be  given  internally,  and  this  ihould  be  continued 
according  to  its  effe&s.  Camphor  alone,  taken  in  the 
form  of  emulfion  with  fugar  or  frefti  egg,  is  an  efficaci¬ 
ous  remedy  in  allaying  the  pain  and  ardor  urince .  The 
ufe  of  camphor  has  alfo  been  recommended  externally^ 
with  a  view  to  allay  the  cordee. 

Thefe  remedies  ought  to  be  continued  a3  Idttg  as  tire 
pain  and  fymptoms  of  inflammation  in  the  urethra  con¬ 
tinue.  After  they  are  abated,  the  patient  may  be  allowed 
a  better  diet,  in  order  to  prevent  the  urethra  from  being 
affe&ed  with  a  chronic  gonorrhoea  or  gleet.  Inje&ions 
made  of  the  extract  ©f  opium  with  acetate  of  lead,  applied 
frequently  from  the  commencement  of  the  difeafe,  con* 
tribute  mueh  to  fhorten  it,  and  allay  the  accompanying 
pain.  Sometimes,  however,  even  the  mod  mild  injec¬ 
tions  do  harm,  from  a  particular  irritable  ftate  of  the. 

Gr  2  urethra. 
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urethra.  Great  advantage  has  alfo  been  obtained  by 
fome,  in  very  aggravated  cafes  of  the  difeafe,  by  fric¬ 
tions  of  mercurial  ointment  on  the  perinaeum,  and  along 
the  courfe  of  the  urethra,  or  by  mercurial  fumigations 
applied  to  the  genital  organs,  and  even  by  the  injection 
of  mercurial  ointment  into  the  urethra. 

On  the  other  hand,  when  the  fymptoms  of  eryfipela- 
tous  inflammation  prevail ;  when  the  patient  is  feeble, 
and  of  an  irritable  temperament  $  when  he  feels  better 
after  dinner  j  when  the  difcharge  is  clear  and  profufe, 
accompanied  with  fharp  pain,  often  lancinating  through¬ 
out  the  whole  urethra  ;  and  if  the  pulfe  is  feeble  and 
frequent,  it  is  more  advifeable  to  give  him  a  lefs  rigid 
diet ;  to  allow  him  the  moderate  ufe  of  wine,  and  in 
fome  cafes  to  give  him  opium  and  bark  internally.  We 
are  fometimes  furprifed  at  the  fudden  changes  which 
thefe  remedies  in  fuch  cafes  produce.  The  ufe  of  opium 
alfo  contributes  much  to  prevent  cotdee  5  and  in  all 
cafes  this  ought  to  be  avoided  as  much  as  poflible,  by 
fixing  the  penis  downwards,  and  in  making  the  patient 
lie  on  his  fide  upon  a  mattrefs,  which  anfwcrs  better 
than  lying  upon  the  back,  and  in  a  feather  bed. 

If  in  confequence  of  the  violence  of  the  inflammation 
the  difcharge  flops,  and  the  pofterior  parts  of  the  urethra 
begin  to  be  affe£led,  we  fhould  have  recourfe  to  the 
warm  bath,  or  apply  vapours  to  the  part,  by  placing 
the  patient  upon  a  vefifel  containing  boiling  water,  and 
this  fliould  be  repeated  three  or  four  times  a-day  ;  the 
patient  fhould  keep  his  bed,  and  an  emollient  cataplafm 
applied  upon  the  penis,  which  fliould  be  renewed  every 
hour.  All  kinds  of  injeflions  in  fuch  cafes  are  hurtful. 
The  fame  treatment  is  alfo  applicable  when  the  difcharge 
is  flopped  by  the  ufe  of  acrid  and  aftringent  injedlions, 
or  by  inje£lions  improperly  ufed,  or  by  the  improper 
ufe  of  turpentine  and  balfams. 

When  the  proflate  glands  and  the  neck  of  the  blad¬ 
der  are  affe&ed,  and  the  patient  of  a  plethoric  habit,  it 
becomes  neceflary  to  bleed  profufely,  either  at  the  arm, 
or  by  applying  a  number  of  leeches  to  the  perinseum. 
In  all  thefe  cafes,  a  fedative  clyfler  repeated  every  feven 
or  eight  hours,  and  a  general  or  local  warm  bath  ufed 
twice  a-day,  are  the  befl  remedies  which  can  be  ufed. 
Sometimes  a  blifler  applied  to  the  perinseum  is  alfo  ufe- 
ful. 

The  fwelling  of  the  lymphatic  glands  of  the  groin 
which  fometimes  takes  place,  is  purely  fynipathetic,  and 
difappears  along  with  the  inflammatory  fymptoms  of  the 
urethra. 

In  all  cafes  of  gonorrhoea  the  patient  fliould  wear  a 
fufpenfory  bandage  whilfl  the  difeafe  continues  *.  It 
is  alfo  ufeful  to  perfons  who  are  obliged  to  take  exercife, 
to  wear  a  convenient  bandage  round  the  penis,  which 
may  be  united  to  the  fufpenfory  in  fuch  a  manner,  that 
the  penis  may  be  enclofed  in  a  kind  of  cafe,  and  thus 
defended  from  external  injuries,  from  cold,  and  from 
friction  ;  this  bandage  being  kept  conflantly  clean,  by 
often  changing  the  caddis,  which  is  placed  in  its  cavity. 
Tor  this  purpofe,  a  hole  fhould  be  left  in  the  bag,  co¬ 
vered  by  the  caddis,  which  the  patient  can  take  away 
e.ach  time  he  makes  water.  Another  general  precau¬ 
tion  which  it-  is  ufeful  to  make,  is  never  to  keep  the 
pepis  bound  up  high,  but  to  keep  it  low,  in  order  that 
the  matter  may  flow  out  freely,  and  may.  not  pafs  back- 
Wards  along  the  urethra. 


The  gonorrhoea  which  takes  place  in  the  glans  and  Gonorrhoea, 
prepuce  is  generally  eafily  cured,  by  injecting  frequent- 
ly  warm  milk  between  the  glans  and  prepuce,  and  by 
keeping  the  penis  in  an  emollient  poultice.  In  thofe 
cafes  where  the  prepuce  is  fo  fwelled  that  it  cannot  be 
pulled  back,  we  ought  to  have  recourfe  to  fedative  in- 
je£lions. 

It  is  a  ufeful  general  rule,  which  ought  to  be  obferved 
in  all  cafes  of  gonorrhoea,  to  touch  the  parts  affefled  as 
little  and  as  feldom  as  poflible ;  and  every  time  that  it 
is  touched,  to  wafh  the  hands  immediately  afterwards, 
and  with  the  greateft  care,  fearing  that,  by  carrying 
them  unintentionally  upon  the  eyes,  nofe,  &c.  thefe  or¬ 
gans  might  be  inoculated  with  the  difeafe.  „ 

Gonorrhoea  in  women  is  feldom  followed  by  fo  vio- Xn  women, 
lent  fymptoms,  or  by  fo  fevere  and  dangerous  confe- 
quences  as  in  men.  In  fome  cafes  the  fymptoms  are  fo 
flight,  that  they  conceive  the  difcharge,  particularly  at 
its  commencement,  to  be  nothing  but  the  whites,  to 
which  difeafe  a  great  many  are  fubje6l,  efpecially  in  the 
large  towns  of  Europe. 

The  gonorrhoea  in  women  has  been  fuppofed  by  many 
authors  to  have  its  feat  in  the  cavities  of  the  urethra. 

This,  however,  will  not  be  found  to  be  the  cafe.  The 
difeafe  is  feated,  either  upon  the  clitoris,  or  on  the  ori¬ 
fice  of  the  urethra  5  upon  the  nymphae,  or  in  the  ca¬ 
vity  of  the  vagina  j  or  even  upon  the  inferior  commif- 
fure. 

With  regard  to  the  treatment,  we  have  the  fame  in-  Treatment 
dications  to  fulfil  in  gonorrhoea  in  women  as  in  men, 
with  this  difference,  that  one  can  fee  the  change  of 
flru£lure  in  thefe  parts,  and  thus,  from  the  feat  of  the 
difeafe,  employ  proper  inje&ions  and  lotions  from  the 
beginning. 

Precautions  in  ufwg  InjeBions . — The  fyringe  ufed  in 
men  for  this  purpofe  ought  to  have  a  fhort  point  of  a 
conical  form  and  of  a  thicknefs  proportioned,  that  not 
more  than  its  extremity  may  pafs  into  the  orifice  of  the 
urethra  *.  The  body  of  the  fyringe  fliould  be  perfe£lly 
cylindrical,  and  the  pifton  ought  to  play  very  accurate¬ 
ly  ;  for  if  the  pifton  does  not  fit  the  body  of  the  fy¬ 
ringe,  the  inje£lion,  inflead  of  pa  fling  into  the  urethra, 
regurgitates  between  the  pifton  and  the  fyringe.  From 
the  unfteadinefs  of  the  motion  of  the  pifton,  the  point  of 
the  fyringe  is  apt  to  move  fuddenly  on  the  urethra,  and 
injure  its  thin  and  delicate  membrane.  To  prevent  any 
injury  of  this  kind,  we  have  employed  with  great  ad¬ 
vantage,  particularly  if  the  mouth  of  the  fyringe  is 
made  of  metal,  a  fmall  drip  of  caddis  wrapped  in  a 
fpiral  manner  round  the  mouth  of  the  fyringe,  fo  as 
nearly  to  expofe  its  point.  If  the  difeafe  is  feated  near 
the  point  of  the  urethra,  the  patient  fhould  be  attentive 
to  comprefs  with  one  hand  the  urethra  above  the  arch 
of  the  pubis,  where  the  ferotum  commences,  whilfl  with 
the  other  hand  he  holds  and  guides  the  fyringe.  The 
liquid  fhould  be  thrown  in  gently,  and  fo  as  flightly  to 
diflend  the  urethra  ;  the  liquid  is  to  be  kept  for  a  mi¬ 
nute  or  two,  and  the  fame  operation  repeated  two  or 
three  times  in  fucceflion. 

The  liquid  employed  fhould  always  be  ufed  warm, 
which  may  be'eafily  done  by  filling  a  cup  with  the  ne¬ 
ceflary  quantity,  and  placing  the  cup  in  a  bafon  of  boil¬ 
ing  water. 

It  often  happens,  particularly  in  young  people,  that 
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after  having  ufed  injeftions  fome  time  with  advan¬ 
tage,  they  become  lefs  attentive  in  ufing  them,  and  ne- 
dta  them  even  for  a  day.  This  omiffion  is  always  fol¬ 
lowed  with  bad  confequences,  the  difcharge  returning 
with  double  force  ;  and  the  patient  is  obliged  to  con- 
tinue  the  inje&ions  during  fome  weeks  more  than  would 
have  been  neceffary,  if  the  ufe  of  the  remedy  had  not 
been  interrupted. 

In  order,  therefore,  to  prevent  the  danger  ot  a  _re- 
lapfe,  it  is  always  prudent  to  advife  patients  to  inject 
three,  four,  or  even  fix  times  a-day,  if  the  circumftan- 
ces  demand  it,  and  to  continue  the  fame  two  or  three 
times  a-day  regularly  for  at  leaf!  ten  or  fifteen  days 
after  the  difcharge  has  entirely  ceafed. 

For  women  the  canula  ought  to  be  larger  and  longer. 
-A  canula  of  ivory,  an  inch  in  diameter,  and  two  or 
three  inches  in  length,  fixed  to  a  bottle  of  elaftic  gum, 
is  the  mod  convenient  form  of  a  fyringe  *. 


Of  Gleet. 

It  very  often  happens,  that  after  the  fpecific  inflam¬ 
mation  of  the  urethra  is  removed,  from  which  gonor¬ 
rhoea  is  fuppofed  to  originate,  a  difcharge  flill  continues. 
This  difcharge  is  not  attended  with  pain,  nor  can  it  be 
communicated  from  one  perfon  to  another.  The  matter 
which  efcapes  is  generally  of  a  tenacious  confiftence, 
and  of  a  yellow  colour,  appearing  to  be  compofed  of 
globules,  mixed  with  a  mucous  fluid.  When  a  cure 
cannot  be  formed,  either  by  the  ufe  of  injections,  or 
by  bougies,  it  has  fometimes  been  propofed  to  injeCl  li¬ 
quids  capable  of  exciting  irritation  and  inflammation  in 
the  affeded  part  of  the  urethra.  It  is  probably  from 
this  principle  that  fome  gleets  have  been  cured  by  vio¬ 
lent  exercife  on  horfeback,  or  a  long  journey.  I  here 
have  alfo  been  examples  of  flmilar  cafes  cured  by  coi¬ 
tion  ;  but  this  is  a  cure  not  to  be  recommended,  as  there 
always  may  be  a  rilk  of  communicating  the  difeafe  to 
the  women.  A  blitter,  applied  externally  to  the  part 
affeaed,  or  to  the  perineum,  has  alfo  been  found  ufe- 
ful.  The  cold  bath  has  often  been  recommended  in  ob¬ 
ftinate  gleets,  from  which  good  effeto  often  refult;  but 
there  are  other  cafes  in  which  it  fecms  to  increafe  the 

difcharge.  ^  #  .  . 

It  is  alfo  proper  to  change  the  injeaibn  ;  for  it  is  ob¬ 
served  that  an  injeaion  lefs  ftrong  fometimes  produces  a 
good  effea,  after  a  flrong  one  has  been  employed  with¬ 
out  fuccefs,  and  vice  verfa.  In  many  cafes  it  is  ufeful 
to  combine  the  ufe  of  internal  medicines  with  external 
means.  The  chief  of  thefe  are  mercurial  preparations, 
balfamic  and  refinous  fubffances,  and  tonics.  Swediaur 
has  ufed,  with  much  fuccefs,  in  gleets,  pills  made  of 
turpentine  and  oxide  of  mercury.  Among  the  refinous 
fubffances  which  are  employed,  the  moft  common  is  the 
balfam  of  copaiba.  The  beft  way  of  taking  this  remedy 
is  to  give  the  patient  thirty  or  forty  drops  in  a  fmall  glafs 
of  cold  water  morning  and  evening,  or  from  fifty  to  eighty 
drops  for  one  dofe  in  the  middle  of  the  day,  and  after¬ 
wards  to  take,  in  a  fmall  glafs  of  water,  twenty  drops  of 
the  elixir  of  vitriol,  which  renders  the  balfam  lets  dif- 
agreeable  to  the  ftomach.  Half  a  dram  of  turpentine, 
of  the  balfam  of  Tolu,  or  of  the  balfam  of  Canada,  an- 
fwers  the  fame  end.  Swediaur  mentions  the  cafe  of  a 
young  man,  who,  having  been  for  a  longtime  diftreffed 
with  a  very  obftinate  gleet,  fwallowed  at  once  between 
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two  and  three  ounces  of  the  balfam  of  copaiba,  and  was 

cured.  .  . 

Sometimes  the  balfams,  combined  with  tincture  of 
guaiac,  or  with  kino,  produce  a  defireable  effea. 

Among  the  corroborant  or  tonic  remedies,  the  kino, 
which  we  have  already  mentioned,  is  one  of  the.  moft 
ufeful  ;  the  cinchona  alfo  in  powder  or  infufion  in  red 
wine,  or,  which  is  flill  better,  in  lime  water  ;  tor  men  - 
tilla  in  powder,  or  in  extraa,  in  the  form  of  pills,  join¬ 
ed,  according  to  circumftances,  with  preparations,  of 
iron.  Glauber’s  falls  are  ufeful  and  efficacious  remedies. 
The  tinaure  of  cantharides,  given  in  a  dofe  from  twenty 
to  thirty  drops,  has  often  been  found  very  beneficial. 
It  is  one,  however,  which  ought  to  be  given  with  pre¬ 
caution,  as  it  might  do  much  harm  to  people  of  a  deli¬ 
cate  and  irritable  temperament. 

There  are,  however,  cafes,  where  all  our  efforts  to 
cure  a  gleet  are  fruitlefs  ;  and  we  fometimes  fee,  that 
nature  alone  can  in  time  fucceed,  after  we  have  ufelefs- 
ly  tried  all  the  refources  of  art. 

There  fometimes  remains  a  fpecies  of  cordee  or  cur¬ 
vature  of  the  penis  after  all  the  other  fymptoms  of  go¬ 
norrhoea  have  difappeared.  Fri&ions,  with  mercurial 
ointment,  with  camphorated  oil,  fpirituous  lotions,  or 
elearicity  applied  to  the  part,  are  moft  appropriate  re¬ 
medies  in  fuch  cafes. 

In  all  cafes  of  obftinate  gleet,  which  are  fituated  far 
back  in  the  canal  of  the  urethra,  the  ftate  of  the  pro- 
ftate  gland  ftiould  be  carefully  examined;  for  they  often 
arife  from  a  difeafe  in  that  part.  When  the  proftate  is 
found  fwelled  and  hard,  Swediaur  has  feen  inftances 
where,  after  a  mercurial  treatment,  the  repeated  appli¬ 
cation  of  cupping-glaffes  to  the  perineum,  and  the  ufe 
of  large  dofes  of  the  cmium  maculatum ,  has  fucceeded, 
other  remedies  having  failed. 

The  gonorrhoea  of  the  proftate  is  a  morbid  difcharge 
of  mucus  from  that  gland,  mixed  fometimes  with  the 
liquor  of  the  feminal  veficles ;  and  it  takes  place  princi¬ 
pally  through  the  day,  without  any  venereal  defire. 
This  difeafe  is  foon  followed  by  feeblenefs  and  general 
debility,  with  emaciation  of  the  whole  body,  and  even 
with  death  ;  particularly  if  the  patient  has  not  employ¬ 
ed  proper  remedies. 

The  remedies  moft  efficacious  are  the  cold  bath,  in¬ 
jections  of  metallic  falts,  fomentations  of  hemlock,  blis¬ 
ters  to  the  perinseum,  and  internally  tonic  medicines, 
with  a  well-regulated  diet. 
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Sect,  III.  Of  Inflammation  of  the  Mucous  Membrane  of  Coryza 
the  Nofe. 

Inflammation  of  the  mucous  membrane  of  the  nofe  is 
generally  preceded  by  drynefs  in  the  noftrils,  with  an 
itching  feeling,  and  with  a  weight  over  the  forehead. 

It  is  alfo  accompanied  with  fneezing  and  an  increafed 
flow  of  tears.  The  fecretion  of  mucus  from  the  nofe  is 
at  firft  diminifhed,  and  afterwards  becomes  very  abun¬ 
dant.  At  firft  it  is  limpid  and  irritates  the  found  Ikin 
of  the  upper  lip,  over  which  it  paffes,  and  becomes  af¬ 
terwards  opaque,  of  a  yellowifli  white  colour,  and  a  dis¬ 
agreeable  odour.  This  ftate  is  fometimes  accompanied 
by  fever,  and  it  continues  for  a  longer  or  fhorter  period. 

Moft  commonly  it  ceafes  at  the  end  of  a  few  days..  It 
fometimes,  however,  becomes  chronic  and  indetermined, 
in  which  cafe  it  is  often  intermittent,  and  re-appears  at 

regular  _ 
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Otitis,  regular  periods.  Coryza,  like  all  other  Inflammations 
of  the  mucous  membranes,  terminates  by  refolution.  It 
fometimes  pafles  into  the  ftate  of  chronic  catarrh,  and 
it  alfo  occafions  an  ulceration  of  the  mucous  membrane 
of  the  nofe  ;  but  this  is  extremely  rare. 

Coryza  is  frequently  accompanied  with  inflammation 
of  the  mucous  membrane  of  the  eye,  it  alfo  fpreads  in 
many  in  fiances  along  the  euftachian  tube,  producing 
deafnefs,  and  it  is  very  apt  alfo  to  pafs  down  the  trachea 
and  affeft  the  lungs. 

The  nofe  is  fometimes  affe&ed  with  a  difeharge  of 
thick  vifeid  mucous,  when  there  is  very  little  apparent 
rednefs  or  pain.  8uch  inftances  are  often  conne&ed 
with  the  formation  of  polypi :  but  we  have  obferved  fe- 
veral  cafes,  where  no  other  fymptom  than  the  mucoils 
difeharge  appeared,  and  where  the  difeafe  had  very 
much  the  general  character  of  fome  difeharges  from  the 
urethra. 

61  Treatj?ient. — Coryza  is  commonly  an  affe&ion  fo 

flight,  and  of  fuch  fhort  duration,  that  it  is  feldom  ne- 
ceffary  to  employ  any  means  to  produce  an  abatement 
of  its  fymptoms*  Sometimes,  however,  the  fymptoms 
go  to  a  very  high  degree,  and  it  is  then  that  emollient 
vapours  directed  into  the  nafal  cavities  are  particularly 
indicated.  If  much  fymptomatic  fever  accompanies  the 
difeafe,  it  may  be  advifeable  to  draw  fome  blood  from 
the  arm,  and  in  all  cafes  a  brifk  purgative  will  be 
found  to  relieve  the  fullnefs  and  uneafinefs  in  the 
head.  When  the  inflammation  fpreads  along  the  mu¬ 
cous  membrane  of  the  trachea,  it  becomes  the  more  ne¬ 
ceffary  to  ufe  every  means  to  alleviate  the  inflammatory 
fymptoms,  and  to  prevent  the  inflammation  affedl ing  the 
mucous  membrane  of  the  bronchi. 

Patients  labouring  under  this  difeafe,  feel  remarkable 
relief  from  living  in  a  warm  atmofphere  ;  and  the  fymp- 
toms  of  inflammation  of  the  nofe  and  trachea  will  be 
much  alleviated  by  the  internal  exhibition  of  opium. 

When  the  inflammation  and  the  difeharge  are  of  a 
^chronic  nature,  aftringent  inje&ions,  or  a  doffel  dipt  in 
fimilar  folutions,  kept  in  the  nofe  during  the  night,  are 
in  fuch  cafes  the  moft  ufeful  applications.  They  gra- 
’  dually  diminifh  the  quantity  of  the  difeharge,  and  render 

it  more  thick  and  tenacious  ;  and  the  fenfe  of  fmelling, 
which  is  commonly  deftroyed,  is  gradually  reftored. 

If  the  difeharge  be  foetid,  and  occafionally  mixed 
with  blood,  in  all  probability  it  originates  from  the 
formation  of  aft  abfeefs  or  ulcer,  conne&ed  with  a  ca¬ 
rious  bone. 

v  Sect.  IV.  Of  the  Inflammation  of  the  Mucous  Membrane 
of  the  Ear  (Otitis). 

In  inflammation  of  the  ear,  there  is  the  fame  charac¬ 
ters  deduced  from  analogy  of  ftru&ure,  as  in  other 
mucous  membranes.  The  principal  caufes  of  this  difeafe 
are  hidden  changes  in  the  atmofphere  ;  above  all,  the 
change  from  heat  to  cold,  or  from  drynefs  to  moiflure  ; 
cold  tie  fs  of  the  nights,  north  winds,  fuppreffion  of  any 
regular  difeharge,  the  crifis  of  acute  difeafes,  me- 
taftafis,  the  prefence  of  an  irritating  body  in  the  ear, 
or  the  imprudent  application  of  oily  or  fpirituous  fub- 
Hances. 

The  inflammation  fometimes  takes  place  in  the  meatus 
-auditorius  /  and  in  other  cafes  it  is  confined  to  the  cavity 
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of  the  tympanum  and  euflacliian  tube.  In  the  firft  cafe,  Otitis, 
there  is  more  or  lefs  pain,  and  buzzing  in  the  ears,  and  — y— w 

afterwards  a  difeharge  of  thin  reddifh  yellow  matter. 

This  matter  gradually  becomes  white  and  opaque,  and 
increafes  in  confiftence  till  the  termination  of  the  dif¬ 
eafe;  when  it  differs  in  nothing  from  the  wax  of  the 
ear,  but  in  its  white  colour.  This  affe&ion  generally 
lafts  twelve  or  fifteen  days.  It  fometimes  fpreads  to  the 
external  parts  of  the  ear,  and  often  paffes  into  a  chronic* 
ffate* 

When  the  inflammation  is  confined  to  the  cavity  of 
the  tympanum,  it  produces  an  obfeure  tingling  fenfa- 
tion,  and  a  feeling  of  tenfion,  which  the  patient  lupports 
without  much  inconvenience  ;  but  moil  frequently  the 
inflammation  is  propagated  from  the  cavity  of  the  tym¬ 
panum  along  the  euffachian  tube.  In  this  cafe,  the 
pains  become  more  violent  and  extend  along  the  con¬ 
tiguous  mucous  furfaces  ;  they  pafs  from  the  interior 
of  the  car  into  the  throat;  there  is  great  difficulty  in 
fwallowing,  and  the  food,  when  paffing  through  th£ 
pharynx,  gives  a  fenfation  as  if  the  fkin  had  been  ero¬ 
ded.  The  motions  of  the  neck  alfo  become  uneafy,  and 
the  fmalleft  attempt  to  cough,  to  fneeze,  or  blow  the 
nofe,  produces  a  painful  fenfation  in  the  ear*  The  pa*- 
tient  alfo  complains  of  a  ftoppage  in  the  nofe,  of  a  fre¬ 
quent  dry  cough,  and  of  pain  in  the  head,  and  more  or 
lefs  fever  in  the  evening.  The  ear  alfo  feels  hard  and 
diflended,  and  there  is  generally  deafnefs,  particularly 
towards  the  end  of  the  difeafe.  Soon  all  thefe  fymptoms 
diminifh  except  the  hardntfs  in#the  ear,  which  augments.  ~ 
continually  till  the  fifteenth  or  twentieth  day. 

Moff  commonly  after  this  period,  a  quantity  of  foetid 
matter  is  fuddenly  difeharged  into  the  external  ear,  or 
into  the  throat,  and  then  all  the  fymptoms  difappear. 

This  difeharge  generally  diminifhes  daily,  and  in  a  fhort 
time  ccafes  altogether.  At  other  times,  particularly  in 
young  people,  it  continues,  and  becomes  chronic. 

Treatment . — When  the  inflammation  is  confined  to  the 
external  meatus,  the  difeafe  is  generally  fo  flight  that  it  ^ 
may  be  allowed  to  run  through  its  common  periods,  and 
it  is  merely  neceffary  to  keep  the  patient  warm.  When 
the  inflammation  is  very  confiderable,  the  mildeff  injec¬ 
tions  give  pain,  and  in  place  of  moderating  the  fymp¬ 
toms,  they  increafe  the  irritation.  We  ought  there¬ 
fore  to  do  nothing,  except,  perhaps,  to  allow  fome  warm 
Vapour  to  pafs  into  the  ear,  and  to  purfue  the  antiphlo¬ 
gistic  regimen.  About  the  twelfth  or  fifteenth  day,  it 
may  be  ufeful  to  apply  tonic  medicines,  fuch  as  aromatic 
alcohol  dipped  in  a  piece  of  cotton.  When  the  inflamma¬ 
tion  is  in  the  tympanum,  or  the  euftachian  tube,  befides 
emollients,  it  will  be  alfo  neceffary  to  give  fome  brifk 
purgative,  or  to  employ  local  or  general  blood-letting. 

If  the  membrane  of  the  drum  is  much  diftended,  and 
accompanied  with  violent  pains,  it  has  been  even  propo- 
fed  to  make  an  opening  through  the  tympanum*.  When 
the  has  been  difeharged  from  the  tympanum  ei  ^kiePhilo 

ther  fpontaneoufly  or  artificially,  little  more  is  required/^*, 
to  be  done,  unlefs  the  difeafe  nffumes  a  chronic  fori rincl* 
This  is  more  frequent  in  children.  We  often  fee  the 
purulent  difeharge  continue  in  them  for  many  months, 
and  fome  of  the  fmall  bones  of  the  ear  become  carious, 
and  are  difeharged  along  with  the  matter.  In  fuch 
cafes  fmall  dofes  of  calomel,  for  fome  time  repeated, 
blifters  applied  behind  the  ear,  and  injcdlions  of  lime 

water 
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Angina,  water  combined  with  muriate  of  mercury,  acetate  of  lead 
— v - '  and  the  like,  Ihould  be  employed. 

g$  Sect.  V.  Of  Angina. 

The  parietes  of  the  mouth,  trachea,  and  larynx,  are  of- 
ten  inflamed  in  catarrhal  affections,  andprefent  fymptoms 
which  vary  according  to  theintenfity  of  the  di.eate,  and 
particular  feat  of  the  affefted  membrane. 

Angina  has  therefore  been  diftingaifhed  according 
to  its  feat  in  the  tonfils,  the  trachea,  the  pharynx,  and 

5a  When  the  patient  has  great  difficulty  in  fwallowing 
his  food,  and  when  the  pain  ftretches  in  chewing,  to 
the  ear  alone  the  euftachian  tube,  by  a  fort  of  crepita¬ 
tion,  and  if,  on  infpeaion  of  the  throat,  the  amygdalae 
and  ed^e  of  the  palate  appear  much  inflamed,  along  with 
an  abundant  excretion  of  mucus,  the  angina  has  its  feat 
principally  in  the  amygdalae.  .  .  .  ,.m 

Angina  affeds  the  pharynx  when  deglutition  lit  diffi¬ 
cult  or  impoflible,  and  the  food  is  returned  by  the  nole, 
refpiration  at  the  fame  time  not  being  impeded.  1  his 
inflammation  is  alfo  vifible  by  examining  the  bottom  of 

the  mouth.  .r  >  r  • 

But  if  the  deglutition  is  difficult  j  if  no  redueis  is 
perceived  at  the  bottom  of  the  throat,  and  if  the  patient 
has  great  difficulty  in  refpiring,  a  (harp  pain  in  the  mo¬ 
tions  of  the  larynx,  the  voice  acute  but  weak,  and 
the  fpeech  thort,  we  may  then  conclude  that  the  mflam- 
„  mation  has  attacked  the  larynx,  or  upper  part  of  the 
wind-pipe.  An  affeffion  of  this  kind,  though  a  few 
cafes  have  been  known  to  take  place  in  adults,  generally 
attacks  children  under  twelve  years  of  age.  It  is  known 
by  the  name  of  croup . 

When  the  inflammation  affe&s  the  amygdalae,  inhal¬ 
ing  if  earns  of  warm  water  and  vinegar  will  often  be 
found  to  give  great  relief.  A  poultice,  too,  applied  to 
the  outfide  of  the  throat,  affifls  in  leffening  the  tenfion 
of  the  inflamed  parts.  Though  in  many  cafes  the  inflam¬ 
mation  feems  to  be  confined  to  the  mucous  covering  of 
the  glands,  vet  in  others  it  fpreads  into  the  glandular 
fub fiance,  where  it  generally  advances  to  fuppuration 
and  abfeefs.  In  fuch  cafes,  the  early  difeharge  of  the 
matter  gives  great  and  immediate  relief;  and  though  no 
matter  has  been  formed,  punfluring  the  inflamed  part 
with  a  fharp  inflrument  often  produces  an  alleviation  of 
all  the  fymptoms.  The  inflrument  delineated  in  Plate 
DXIV.  fig.  14.  is  well  calculated  for  thefe  purpofes. 
By  altering  the  pofition  of  the  ferew  in  the  handle,  the 
depth  of  the  cutting  part  of  the  inflrument  may  be  re¬ 
gulated.  When  it  is  to  be  ufed,  the  fore  finger  of  the 
left  hand  is  to  be  introduced  down  the  mouth,  and  the 
perforator  concealed  in  the  canula  introduced  as  a  direc¬ 
tor.  When  the  extremity  of  the  canula  reaches  the 
inflamed  part,  the  perforator  may  be  then  fafely  pufhed 
into  it,  of  a  fufficient  depth,  which  had  been  previoufly 
regulated. 

When  the  inflammation  affe£s  the.  pharynx,  relief 
will  alfo  be  obtained  by  inhaling  the  fleam  of  warm  wa¬ 
ter,  and  by  employing  antiphlogiftic  remedies.  In 
croup,  calomel  has  been  found  to  have  a  fpecific  effect; 
and  it  is  aflonifhing  the  quantity  that  has  been  given  to 
infants  for  the  cure  of  that  difeafe.  See  Medicine.  . 

When  the  effufion  which  takes  place  in  croup,  is 
cjiiefly  confined  to  the  upper  part  of  the  larynx,  and 
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produces  fymptoms  of  fufibcation,  it  has  been  propofed  Of  the  Ca¬ 
to  make  an  artificial  opening  into  the  trachea  below  1 * 
where  the  matter  is  effufed,  in  order  to  fave  the  life  of 
the  patient.  See  BroNCHOTOMY. 

Sect.  VI.  Of  the  Catarrh  of  the  Bladder . 

The  ureters,  the  bladder,  and  the  urethra,  are  all  li¬ 
able  to  be  affe&ed  with  catarrhal  affections  from  gene¬ 
ral  caufes,  the  fame  as  thefe  affections  of  the  mucous 
membranes  which  have  been  already  mentioned  ;  and 
befides,  the  furfaces  of  the  mucous  membranes  of  thefe 
parts  are  expofed  to  the  a&ion  of  particular  caufes, 
namely,  the  ureters  and  the  bladder  to  calculi,  and  the 
urethra  to  the  venereal  virus. 

The  catarrh  of  the  bladder  is  more  frequent  among 
men  than  among  women  ;  and  old  people  are  more 
fubjeCl  to  it,  than  thofe  at  any  other  period  of  life. 

It  is  often  produced  by  the  internal  ufe  of  cantharides, 
by  acrid  diuretics,  and  by  the  progrefs  of  hemorrhagy 
from  the  urethra.  The  fudden  expofure  to  cold,  fup- 
preffed  perfpiration,  the  difappearance  of  different  dif- 
eafes  of  the  (kin,  of  rheumatifm,  and  of  gout,  are  fol¬ 
lowed  almoft  fudden ly  by  this  catarrh.  Other  circum- 
llances  may  alfo  give  rife  to  the  chronic  catarrh  of  the 
bladder.  The  prefence  of  a  calculus  or  any  foreign  body, 
the  continual  application  of  bougies,  a  fwelling  of  the 
proftate  gland;  and  above  all,  ftridurcs  of  the  ure¬ 
thra. 

This  difeafe  is  marked  by  pains  of  the  bladder,  and 
at  the  point  of  the  urethra,  both  before,  and  wliilfl 
making  water.  The  injection  of  the  urethra  is  more 
or  lefs  difficult,  according  to  the  a&ion  of  the  bladder, 
and  of  the  freedom  of  the  paffage  of  the  urethra.  The 
hypogaffric  region  is  tenfe,  and  the  urine  prefents  va¬ 
riety  of  colours;  it  is  fometimes  whitifti,  or  reddifh,  or 
of  a  deep  yellow  colour;  it  is  muddy,  and  it  exhales 
an  odour  of  ammonia,  which  becomes  more  fenfible  a 
ftiort  time  after  it  has  cooled.  It  alfo  forms,  in  mod 
common  cafes,  a  mucus,  which  mixes  and  comes  away 
with  the  urine  in- the  form  ofglary  filaments,  and  which 
is  afterwards  depofited  at  the  bottom  of  the  vcffel  in 
the  form  of  the  tenacious  glary  fubftance,  refembling 
fomewhat  the  white  of  egg. 

The  chronic  inflammation  of  the  mucous  membrane 
of  the  bladder,  may  be  accompanied  with  an  ulceration 
of  the  kidneys  or  bladder;  the  mucus  difeharged 
then  becomes  of  a  greenifli  yellow  colour,  fometimes 
mixed  with  ftreaks  of  blood.  It  is  depofited  flowly,  h 
mixed  eafily  among  the  urine,  and  in  water;  it  has  lit¬ 
tle  vifeidity,  or  foetor,  and  does  not  coagulate  by  ebul¬ 
lition.  The  other  fymptoms  which  accompany  this  ex¬ 
cretion,  as  fever,  pain,  wafting  of  the  fleffi,  fufficiently 
diftinguifti  this  double  affe&ion  of  the  bladder.  The 
chronic  catarrh  isfubjeCt  to  return  with  intolerant  pain 
in  the  region  of  the  pubis  and  perineeum,  accompanied 
with  reftleffnefs  and  anxiety.  Thefe  intermiflions  are 
irregular,  and  may  remain  fome  weeks.  . 

Treatment .- — The  matter  which  exifts  in  the  mucous 
membrane  cf  the  bladder,  and  that  of  other  membranes 
of  the  fame  name,  is  fufficient  to  point  out  the  means 
which  are  to  be  employed  in  its  treatment.  The  warm 
bath,  and  mucilaginous  drinks,  are  particularly  indicated 
at  the  beginning  of  the  acute  catarrh;  but  the  tendency 
which  it  has  to  become  chronic,  ought  to  make  us  cau¬ 
tious 
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Stri&ures.  tious  in  not  prosecuting  debilitating  remedies  too  far. 

Opium  fhould  be  employed  with  great  prudence,  not- 
with (landing  the  intenfity  of  the  pain  \  and  as  this  is 
often  the  refult  of  the  diftenfion  of  the  bladder,  from  the 
accumulation  of  urine,  it  is  fometimes  necefiary  to  have 
recourfe  to  the  introduction  of  the  catheter. 

The  chronic  catarrh  of  the  bladder  is  generally  dif¬ 
ficult  to  cure,  and  the  more  fo,  if  it  occur  in  old  age  : 
if  it  arifes  from  the  preflfure  of  a  flone  in  the  bladder, 
there  is  no  cure  but  the  operation  of  lithotomy  *,  if  it 
arifes  from  metaftafis,  Theumatifm,  or  any  other  difeafe, 
we  ought  to  employ  remedies  to  the  (kin  and  inteftinal 
canal,  and  pour  tonic  injections  into  the  bladder.  The 
uva  urfi  has  alfo  been  found  a  ufeful  remedy.  Exercife, 
dwelling  in  dry  and  elevated  places,  the  ufe  of  woollen 
clothes  next  the  ikin,  contribute  often  more  to  the  cure 
of  this  difeafe,  than  the  ufe  of  medicines,  and  they  ought 
always  to  be  combined. 

The  conjundiva  covering  the  eye-ball,  eye-lids,  and 
lacrymal  paflages,  are  alfo  fubjed  to  inflammation  \  but 
thefe  will  be  treated  of  among  the  difeafes  of  the  eye 
and  its  appendages. 
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The  term  ftridure  has  been  ufually  applied  to  a  con¬ 
traction  of  the  urethra  \  generally  arifing  from  a  thick¬ 
ening  of  the  mucous  membrane  lining  that  canal.  This 
change  of  ftrudure  is  not,  however,  confined  to  the  mu¬ 
cous  membrane  which  lines  the  urethra  j  the  fame  mor¬ 
bid  alteration  takes  place  in  the  oefophagus,  in  the  eufta- 
ehian  tube  and  meatus  externus,  in  the  maxillary  finus, 
in  the  bladder,  in  the  lacrymal  pafiages,  and  in  all  ca¬ 
nals  lined  by  mucous  membranes.  Strictures,  however, 
occur  much  more  frequently  in  the  urethra,  and  are 
there  more  pernicious  than  in  any  other  part.  They 
appear  alfo  fometimes  in  the  upper  part  of  the  oefopha¬ 
gus.  A  fimilar  change  has  been  obferved  in  the  in¬ 
ternal  part  of  the  bladder.  Bichat  found  the  membrane 
lining  the  maxillary  finus  feveral  lines  in  thicknefs,  and 
*  A;iato?nie  alfo  the  canals  of  the  tympanum  much  thickened 
Generate,  and  reafoning  from  analogy,  and  from  what  we  may  ob- 
tom.  iv.  ferve  by  an  attentive  examination  of  the  fymptoms  of 
many  cafes,  of  what  is  ufually  called  fiftula  lacrymalis, 
there  is  little  doubt  but  a  contradion  and  thickening 
often  take  place  of  the  mucous  membrane  lining  the 
lacrymal  fac  and  dud,  and  produce  that  difeafe. 

This  change  in  the  ftrudure  of  mucous  membranes 
is  always  the  confequence  of  inflammation  5  and  when 
the  membrane  is  thus  altered,  the  difeharge,  inilead  of 
being  healthy  mucus,  is  generally  a  puriform  fluid,  ap¬ 
parently  a  mixture  of  pure  mucus  and  globules  of 
pus. 

Sect.  VIII.  Of  Stri&ures  in  the  Urethra. 

The  treatment  of  the  difeafes  of  the  bladder  and  ure¬ 
thra  has  always  been  confidered  a  difficult  branch  of  fur- 
gery,  as  their  true  nature  is  often  obfeure,  and  as  it  is 
by  no  means  eafy  to  dired  the  proper  means  of  relief. 

Of  the  great  variety  of  caufes  which  difturb  the  func¬ 
tions  of  thefe  organs,  ftridures  in  the  urethra  are  per¬ 
haps  the  moft  frequent,  and  moll  ferious.  They  pre¬ 
vent  the  free  evacuation  of  the  bladder  5  greatly  difturb, 
if  not  entirely  deftroy  the  function  of  generation  5  and 
often  give  origin  to  conftitutional  fymptoms  which  fome- 
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times  increafe  to  an  alarming  degree,  and  even  prove  Stri&ures 
fatal.  _  oftheUre 

That  the  urethra  ftiould  be  fubjed  to  many  morbid^ 
changes,  we  may  infer,  not  only  from  our  knowledge  of 
the  functions  it  performs,  but  alfo  from  its  delicate  and 
no  lefs  complicated  ftrudure. 

One  part  of  this  ftrufture  is  intended  for  the  evacua¬ 
tion  of  the  urinary  bladder,  the  other  for  the  tranfmiftion 
of  the  feminal  fluid  }  and  as  in  the  exercife  of  this  laft 
fundion,  the  urethra  fympathifes,  in  a  greater  or  lefs 
degree,  with  the  whole  fyftem,  and  alfo  with  the  mind 
itfelf,  it  muft  have  a  connedion  with  many  of  the  other 
organs  of  the  body. 

Accordingly,  we  find  that  patients  who  have  ob¬ 
ftrudions  in  the  urinary  canal,  have  at  the  fame  time 
other  complaints,  which  get  well  when  the  obftrudion 
is  removed.  And,  on  the  other  hand,  difeafes  of  other 
parts  bring  on  morbid  affedions  of  the  urethra,  which 
are  cured  along  with  the  original  complaint. 

The  whole  extent  of  the  urinary  canal  is  lined  by  a 
delicate  membrane,  which  is  conftantly  covered  with  a 
vifeid  fluid,  fecreted  by  numerous  glands,  whofe  duds 
open  on  its  internal  furface  by  orifices  which  are  called 
lacunae. 

It  is  highly  vafcular,  and  is  endowed  with  fo  much 
nervous  fenfibility,  that  irritating  bodies  applied  to  it 
often  affed,  or  even  derange  the  whole  fyftem. 

It  has  a  confiderable  degree  of  contradility,  is  evident¬ 
ly  elaftic,  and  perhaps  may  poffefs  a  mufcular  power, 
although  no  mufcular  coat  has  yet  been  demonftrated  ; 
but  to  whatever  caufe  this  contradility  be  owing,  it  is 
well  known  it  does  not  contrad  upon  irritation. 

As  a  proof  of  this  contradile  power,  a  remarkable 
cafe  is  mentioned  by  Mr  Cline  in  his  ledurcs,  where  a 
ft  one  ivas  lying  in  the  membranous  part  of  the  urethra 
one  evening,  which  during  fleep  had  been  expelled  and 
wTas  found  among  the  bed-clothcs  the  following  morning. 

The  contradion  which  forms  a  ftridure  in  the  ure¬ 
thra  may  take  place  round  the  whole  circumference  of 
the  canal  \  it  may  arife  chiefly  at  a  particular  point  of 
the  circumference }  or,  it  may  extend  along  a  confider¬ 
able  extent  of  its  furface,  and  thus  produce  obftrudions 
of  different  forms. 

The  ftridure  once  begun,  continues  no  longer  than 
the  caufe  which  firft  produced  it  continues  to  operate. 

But  if  the  parts  are  kept  long  in  this  ftate  of  contrac¬ 
tion  they  generally  are  attended  with  a  degree  of  inflam¬ 
mation  ^  the  membrane  of  the  urethra  acquires  a  morbid 
degree  of  thicknefs  }  the  furrounding  parts  are  altered  in 
ftrudure  \  and  this  change  of  form  and  appearance  re¬ 
mains  after  the  caufe  which  originally  produced  them 
has  ceafed  to  operate. 

That  fpafmodic  ftridures  do  exift  appears  from  the 
impreftions  made  on  bougies  which  have  been  palled 
through  them,  and  from  the  examination  of  the  parts 
after  death  5  for  although  complete  obftrudions  to  the 
bougie  were  found  when  alive,  yet  not  the  fmalleft  re¬ 
mains  can  be  obferved  on  diffedion.  This  contradion 
is  peculiarly  violent,  and  from  what  wc  have  feen  more 
frequent,  at  the  foflfa  navicularis  than  at  any  other  part 
of  the  canal. 

A  gentleman,  after  many  attempts  to  make  water 
during  the  night,  was  not  able  to  pafs  a  drop,  and  he 
applied  for  relief  in  the  morning.  A  bougie  was  intro¬ 
duced,  and  met  with  a  complete  obftrudion  at  thcglans, 

which 
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Striaures.  which  yielded  in  a  few  feccnds  after  the  bougie  was 

< - * - '  in  clofe  contadl  with  it  j  on.  being  withdrawn  the  urine 

flowed  freely,  and  the  complaint  has  never  fince  re- 

Contradtions  at  this  place  are  fometimes  fo  violent  as 
for  a  long  time  to  interrupt  the  entrance  of  the  bougie  5 
and  in  one  cafe  it  was  fo  flrong  as  nearly  to  cut  the  in- 
flrument  through,  after  it  was  introduced.  What  is  re¬ 
markable,  this  happened  repeatedly  with  the  fame  patient. 

When  there  has  been  a  permanent  dridture,  the  natu¬ 
ral  drudiire  of  the  urethra  is  changed,  and  the  morbid 
alterations  it  has  undergone  may  be  feen  on  diffeaion. 
There  is  commonly  a  contradtion  at  one  particular  part 
of  the  canal  j  and  the  appearance  of  it  has  been  com¬ 
pared  to  that  which  would  have  been  given  had  a  pack¬ 
thread  been  tied  round  it,  or  in  flight  cafes  it  is  a  mere 
*  See  Plate  narrowing  *.  . 

DXIV.  fig.  When  a  ridge  is  formed  projefting  into  the  cavity  of 
&  an  7*  the  canal,  it  is  found  to  be  a  doubling  of  the  inner  mem¬ 
brane,  with  the  cellular  fubdance  lying  between  the 
fold.  The  internal  membrane  itfelf  is  difeafed  \  it  af- 
fumes  a  whitifh  colour  \  becomes  much  harder,  fometimes 
as  hard  as  cartilage  j  and  in  fome  cafes  this  change  is  con¬ 
fined  to  the  doubling  of  the  flriaure  itfelf,  whilft  in 
others  it  extends  into  the  cavernous  bodies.  Thefe  ridges 
or  folds  often  form  over  one  another,  fo  that  the  inter¬ 
mediate  portion  of  urethra  becomes  preternaturally  con- 
tradted  alfo  \  but  it  never  becomes  fo  narrow  as  at  thole 
parts  whfere  the  original  dridtures  were  formed.  Inftead 
*  ‘of  a  diftindl  curtain  or  fold,  it  happens  alfo  in  fome  cafes 
that  the  urethra  has  the  appearance  of  a  cone  gradually 
converging  before  the  dridture,  and  diverging  in  the 
fame  manner  behind  it. 

The  contradtion  is  generally  round  the  whole  of  the 
circumference  of  the  urethra  $  but  it  fometimes  happens 
that  it  is  only  at  one  fide,  and  in  fuch  cafes  the  urethra 
does  not  form  a  uniform  tube,  but  it  becomes  ferpentine 
and  contorted  in  various  diredtions. 

When  one  dridture  is  formed,  that  portion  of  the 
urethra  anterior  to  it  is  liable  to  differ  fome  changes, 
and  thefe  probably  arife  from  its  not  meeting  with  the 
ordinary  diftenfion,  the  dream  of  urine  being  diminifli- 
ed.  It  is  by  no  means  uncommon,  therefore,  to  find  in 
thofe  cafes  where  the  original  dridture  has  been  formed 
near  the  bladder,  another  dridture  anterior  to  it,  fo  that 
when  an  obdru&ion  is  found  at  the  glans  or  four  in¬ 
ches  and  a  half  from  it,  another  is  generally  met  with  at 
feven  inches,  or  at  the  bulb. 

71  From  the  peculiarity  in  the  form  of  the  urethra, 

Situations  f0:ne  parts  are  fubje£b  to  dridtures  much  more  frequent- 
'  ly  than  others. 

In  the  adult,  and  in  the  relaxed  date,  the  urinary 
canal  is  about  nine  inches  long,  and  nearly  of  the  fame 
diameter  as  a  common  quill \  but  its  fize  varies  at  three 
different  point's,  and  there  dridtures  mod  frequently 
arife.  Thefe  contradtions  are  at  the  glans,  the  bulb,  and 
the  prodate  gland  (fee  fig.  5.  Plate  DXIV.)  The  nar¬ 
rowed  part  is  jud  below  the  bulb,  and  here  dridtures 
mod  frequently  occur. 

The  natural  contradtion  renders  it,  in  almod  every 
cafe  of  dridture,  the  feat  of  the  difeafe.  This  part  of 
the  canal  feems  alfo  to  poffefs  an  uncommon  degree  of 
irritability,  as  it  is  here  that  the  contradtion  takes  place 
in  cafes  of  drangury.  When  dridtures  continue  long, 
Vox,.  XX.  Part  I, 
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and  the  violence  of  the  fymptoms  increafe,  difeafes  arife  Stri&ures^ 
in  other  parts.  v 

The  urethra  between  the  dridture  and  bladder,  from 
the  obdrudtion  the  urine  has  to  overcome,  enlarges,  and 
is  fometimes  attacked  by  inflammation. 

As  in  mod  cafes  the  dridture  is  attended  with  a  gleet, 
the  glands  fituated  about  the  neck  of  the  bladder  be^ 
come  difeafed.  The  bladder  becomes  extremely  thick¬ 
ened,  and  its  capacity  diminidied.  From  the  drong 
exertions  it  is  neceffary  to  make  in  order  to  overcome 
the  obdrudtion,  and  as  it  cannot  contain  much  urine, 
the  ureters  alfo  become  dilated. 

When  the  difeafe  advances  dill  farther,  fo  that  it  is 
impodible  to  evacuate  the  bladder,  the  obdrudtion  being 
complete,  the  urine  efcapes  by  fome  new  channel  j  for 
as  in  fuch  cafes  the  parts  between  the  bladder  and  ob¬ 
drudtion  make  lefs  refidance  than  its  coats,  both  on  ac¬ 
count  of  their  natural  drudture,  and  as  thefe  parts  are 
generally  inflamed  or  ulcerated,  they  give  way,  and  the 
urine  takes  a  new  courfe.  When  this  change  has  once 
taken  place,  fo  that  no  urine  paffes  through  the  meatus 
urinarius,  the  other  fymptoms  will  differ  according  as 
the  aperture  has  been  formed  by  ulceration  of  the  inner 
membrane  of  the  urethra,  or  by  a  fudden  rupture.  For 
when  the  membranous  part  of  the  urethra  has  been  ero¬ 
ded,  a  fuppurating  cavity  mud  have  formed  in  the  con¬ 
tiguous  cellular  lubdance,  and  as  the  urine  cannot  fo 
eafily  be  diffufed  in  the  furrounding  parts,  it  makes  its 
way  without  difficulty  through  the  integuments. 

But  when  a  fudden  rupture  or  ulceration  of  the  inner 
membrane  of  the  urethra  takes  place,  as  the  urine  meets 
with  no  obd ruction  in  infinuating  itfelf  into  the  cellular 
membrane,  it  effafes  itfelf  in  a  diort  time  over  the  peri¬ 
neum,  ferotum,  and  adjacent  parts  5  extenfive  abfeeffes 
are  formed  where  the  urine  was  diffufed  \  and  as  thefe 
burd  in  numerous  places,  fidulous  openings  are  formed, 
which  have  either  a  diredt  or  indiredt  communication 
with  the  bladder,  and  through  which  the  urine  conti-  • 
nues  to  pafs  till  the  original  obdrudtion  is  removed. 

Symptoms . — Often  this  complaint  does  not  become  of  72 
fuch  importance  as  to  give  alarm  to  the  patient  till  many 
months,  or  even  years,  after  the  original  caufe  has  been 
forgot.  At  other  times,  a  few  months  after  a  gonor- 
rhosa  has  been  cured,  the  urine,  indead  of  coming  away 
with  the  accudomed  eafe,  begins  to  be  paffed  with  fome 
difficulty.  The  dream,  in  place  of  being  full  and  even, 
diminifhes  and  becomes  unequal ;  fometimes  it  comes  in 
drops  after  much  draining  and  exertion,  has  a  forked 
appearance,  or  fcatters  in  all  diredtions.  From  the  ir¬ 
ritable  date  of  the  parts,  the  fmalled  quantity  colledted 
in  the  bladder,  brings  on  a  defire  to  make  water,  and  a  - 
continual  uneafinefs  all  along  the  courfe  of  the  canal, 
about  the  perinaeum,  anus,  and  lower  part  of  the  abdo¬ 
men.  In  mod  cafes  there  is  a  difeharge  of  matter  from 
the  urethra.  The  gleet  is  always  more  fevere  after  any 
debauch  or  venereal  act.  It  comes  on  immediately  after 
fuch  excefs,  and  gradually  diminidies  or  difappears.  It 
is  alfo  not  unfrequent  to  find  dridtures  accompanied  with 
that  profufe  difeharge  of  mucus  from  the  bladder  called 
catdrrhus  vejtece.  The  irritation  communicated  to  the 
bladder  in  confequence  of  the  difeafe  of  the  urethra, 
brings  on  inflammation,  which  is  followed  by  a  profufe 
difeharge  of  mucus  from  the  whole  of  its  internal  fur- 
face,  and  this  mucus  comes  awav  with  the  urine,  and 
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is  ctepofited,  and  firmly  adheres  at  the  bottom  of  the  pot 
in  the  form  of  a  tough  tenacious  mafs. 

No&urnal  emifftons  are  fometimes  the  only  fymptoms 
which  lead  us  to  fufpeft  the  exiftence  of  ftriftuie  $  for 
in  fome  cafes  the  difeafe  is  neither  attended  with  any 
fixed  pain  in  the  urethra,  nor  is  there  any  difeharge  of 
matter. 

Fillulas  in  the  perinaeum,  and  along  the  courfe  of  the 
penis,  often  derive  their  origin  from  an  obftru£lion  of 
the  urinayy  canal.  .  J 

When,  either  from  irritating  injections,  bougies,  or 
any  other  caufe,  inflammation  comes  on,  the  urethra^  ih 
completely  fhut  at  the  place  of  the  ftu£ture,  and  the  in¬ 
ternal  membrane  giving  way',  the  urine  is  effufed  in  the 
cellular  membrane,  which  gives  rife  to  abfeeffes  and  fiftu- 
lous  openings,  through  which  the  urine  continues  to  pafs, 
till  the  ftricture  is  removed. 

The  inflammation  in  fome  cafes  fpreads  to  the  fur¬ 
rounding  parts  }  the  mucous  glands  inflame,  fuppurate, 
and  buift  ;  and  hemorrhoidal  tumors  often  form  at  the 
extremity  of  the  reclum. 

Befides  thefe,  the  more  ufual  fymptoms  of  ftri&ure, 
there  are  others  which  accompany  that  complaint,  and 
arife  from  constitutional  caufes. 

The  mofl  frequent  of  thefe  is  a  febiile  attack,  in  the 
form  of  a  complete  paroxyfm  ;  but  it  differs  from  the 
common  intermittent  fever,  in  its  fliort  continuance,  its 
irregularity,  and  in  the  violence  of  its  termination.  It 
happens  mofl  frequently  to  thofe  who  have  been  in 
warm  climates ;  but  it  is  by  no  means  confined  to  them 
alone. 

People  of  weak,  confiitutions  have  often  ficknefs  at 
flomach,  naufea,  and  vomiting,  and  fometimes  an  uneafy 
Hate  of  irritability  about  the  ftomach,  which  gets  better 
when  the  ffri6lure  is  relieved. 

Gout,  epilepfy,  hydrocele,  fciatica,  eryfipelas,  fwellings 
in  the  perinseum,  occafional  fuppreflions  of  urine,  have 
all  been  found  conne&ed  wdth  ftriclure  }  but  fuch  cafes 
rarely  occur. 

There  are  other  difeafes  of  thefe  organs  which  have 
fo  many  fymptoms  in  common  with  ftri&ure,  that  it  is 
neceffary  to  inquire  with  much  attention  into  the  hiftory 
and  date  of  all  the  fymptoms,  before  we  can  judge  of 
the  true  nature  of  the  complaint j  and  when  there  is 
any  reafon  to  fufpe£t  that  an  obftru&ion  exifls,  it  is  as¬ 
certained  only  by  the  introduftion  of  a  bougie  ;  but  the 
mode  of  doing  this  will  be  explained  when  Speaking  of 
that  inftrument. 

There  are  chfeafes  that  ought  to  be  mentioned  as  be¬ 
ing  liable  to  be  miflaken  for  ftri£ture,  and  always  kept 
in  view  in  forming  the  diagnofis.  An  irritable  ilate  of 
the  urethra,  proceeding  from  gonorrhoea,  is  one  that  is 
very  frequent. 

In  fuch  a  cafe  there  is  a  difeharge  of  matter  and  a 
pain  in  making  wrater.  The  urine  floxvs  in  a  fmall 
ilream  at  the  commencement,  but  before  it  is  all  eva¬ 
cuated  it  is  of  the  natural  fize.  The  fymptoms  come 
on  a  few  hours  after  coition,  but  abate  in  a  fliort  time, 
and  whenever  the  irritating  caufe  is  repeated,  they  re¬ 
turn. 

The  bladder  alfo,  when  irritated,  brings  on  difeafes  of 
the  urethra,  as  thefe  parts  fympathize  fo  ffrongly  with 
one  another  y  but  when  the  primary  affe£lion  is  in  the 
bladder,  there  are  always  fymptoms  which  aid  us  in 
discovering  the  true  complaint. 
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Enlargements  of  the  proftate  gland  6re  by  far  the  Stri&ures. 
mofl;  apt  to  miflead  our  judgement.  Serophulous  and  v~ 'Y'— 
fchirrous  enlargements  of  that  organ  were  at  one  time 
fuppofed  to  be  very  frequent  caufes  of  retention  j  it  is 
now  generally  believed  that  they  occur  fcldom,  and  are 
chiefly  confined  to  people  advanced  in  life. 

It  will  be  afterwards  mentioned  how  fwellings  of  the 
valvular  procefs  of  the  proftate  are  apt  to  be  miffaken 
for  ftridlure  when  a  bougie  or  catheter  is  introduced. 

The  obflrutflion  in  fuch  a  cafe  is  always  at  a  diftance,  as 
the  canal  has  increafed  in  length  from  the  enlargement 
of  the  parts. 

If  attention  be  paid  to  this  remark,  and  if  the  gland 
be  at  the  fame  time  examined  from  the  rectum,  little 
doubt  will  remain  of  the  nature  of  the  difeafe. 

It  is  often  difficult  to  draw  off*  the  water  when  the 
pro  Hate  gland  has  become  thus  difeafed  :  to  do  this, 
much  benefit  will  be  found  in  ufing  a  catheter  longer 
than  ordinary,  as  the  common  curve  cannot  reach  the 
extremity  of  the  urethra  from  the  increafed  length  of 
that  canal.  Pouches  or  irregularities  are  alfo  apt  to  form 
from  the  unequal  growth  of  the  gland  ;  and  as  the  du£ls 
of  the  feminal  vehicles  and  mucous  glands  become  en¬ 
larged,  the  inflrument  ought  to  be  of  a  large  diameter 
to  avoid  being  entangled  by  them.  74 

From  the  idea  we  have  of  the  manner  in  which  Cayfes  of 
ftridlures  are  formed,  w’e  infer  that  many  fubflances 
of  an  irritating  nature,  rvhether  applied  immediately  to 
the  parts  themfelves,  or  to  thofe  conne£fed  with  them, 
may,  under  particular  circumflances,  produce  this  dif-  * 
eafe.  The  Hone  irritating  the  bladder,  numerous  dif¬ 
eafes  of  that  organ  and  proftate  gland,  irritations  in 
confequence  of  gonorrhoea,  long  and  repeated  ere£lions 
or  other  ftimulants,  and  the  natural  difpofition  which 
the  urethra  has  to  contrail  in  fome  confiitutions,  are 
the  common  caufes  of  flri£lure.  In  whatever  man¬ 
ner  this  irritation  is  produced,  the  fymptoms  and  chan¬ 
ges  obferved  in  the  ftru&ure  of  the  urethra,  $make 
it  probable  that  there  is  always  a  certain  degree  of 
inflammation  fubfequent  to  or  accompanying  it.  Ob- 
ftru6lions  in  the  urethra  were  fuppofed  by  Daran,  and 
others  about  his  time,  to  originate  from  caufes  very  dif¬ 
ferent  from  thofe  now  mentioned.  They  conceived  that 
the  difeharge  from  gonorrhoea  proceeded  from  internal 
ulcers,  and  that  the  cicatrices  and  indurations  they  left 
behind  wrere  the  mofl  common  caufes  of  fhi£lure.  But 
fince  the  nature  of  the  difeharge  from  gonorrhoea  is 
found  very  rarely,  if  ever,  to  be  purulent,  and  as  ulcers 
occur  very  feldom,  they  cannot  be  confidered  as  a 
common  caufe  of  the  difeafe  in  queflion. 

Caruncles  w’ere  alfo  fuppofed  to  be  frequent  caufes  of 
ob  ft  ruction  in  the  urethra*,  but  thefe  are  rarely  met  with. 

One  preparation  of  fuch  a  cafe  may  be  feen  in  the  mu- 
feum  of  St  Thomas’s  Hofpital.  Drs  Hunter  and  Baillie 
have  feldom  met  with  them.  Indeed,  fince  the  internal 
membrane  of  the  urethra  fo  much  refembles  that  which 
lines  the  cavities  of  the  nofe,  mouth,  and  cefophagus, 
and  as  ulcers  in  thefe  parts  are  more  difpofed  to  form 
fkin  and  heal,  than  to  produce  fungi,  few  cafes  of  ob- 
ftru6lion  can  be  aferibed  to  fuch  tumors. 

The  other  caufes  which  prevent  the  free  difeharge 
of  the  urine,  are  thofe  wTich  are  attended  w’ith  no 
morbid  change  in  the  ftruflure  of  the  urethra  itfelf. 

Such  are  tumors  or  indurations  of  the  proftate  gland, 
of  the  veficulee  feminales,  or  parts  compofing  the  body 
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Strictures,  of  the  p«is,  or  of  the  mucous  glands  along  the  court  of 

By  far  the  moil  common  of  thefe,  is  an  obftrudtion 
into  the  entrance  of  the  bladder,  from  a  difeafed  proftate 

^  This  proceeds  from  a  new  form  which  the  canal  has 
a ffamed  in  coniequence  of  an  enlargement  of  its  parts. 

Its  cavity  becomes  deeper  from  the  growth  of  its  Tides, 
and  the  poilerior  extremity  or  valvular  procefs  forms  a 
projecting  tumour  into  the  cavity  of  the  bladder,  which 
interrupts  the  pafiage  of  the  urine,  or  the  entrance  of  a 

catheter.  . 

From  the  frequency  of  this  appearance  in  diteaied 
proftate  glands,  it  is  probable  that  it  is  the  caule  of  dif- 
eafes  of  that  organ  being  often  miftaken  and  treated  as 
ftrictures  of  the  urethra,  and  has  in  numerous  in  dances 
not  only  prevented  the  introduction  of  a  bougie  into  the 
bladder,  but  has  been  the  caufe  of  the  formation  of  arti¬ 
ficial  paflages  through  the  fubdance  of  the  gland. 

Treatment  of  Stritture.— From  the  erroneous  ideas 
that  the  older  furgeons  formed  of  the  nature  of  drictures, 
it  was  not  to  be  expeCted  that  the  means  of  cure  they 
employed  were  either  founded  on  jud  principles,  or  at¬ 
tended  with  much  fuccefs. 

They  made  ufe  of  various  external  and  internal  reme¬ 
dies  ;  they  prefcribed  long  and  tedious  courfes  of  mer¬ 
cury,  and  gave  many  medicines  which  were  fuppofed 
to  have  peculiar  virtues  in  curing  difeafes  of  thefe  or¬ 
gans. 

They  fometimes  introduced  into  the  canal  mechanical 
indruments  in  order  to  dilate  it  *,  and  when  that  was  im¬ 
practicable,  a  new  paffage  was  made  by  force,  or  the 
difeafed  parts  were  diffeCled  away,  and  a  new  canal 
formed  in  the  found  parts. 

Wifeman,  fo  far  back  as  the  beginning  of  the  lad 
century,  exploded  many  of  thefe  rude  and  dangerous 
pradices,  and  introduced  into  ufe  the  waxed  candle  or 
bougie ,  by  means  of  which  he  faid  he  “  cruffied  the  ca- 
runculi  to  pieces.”  He  met  with  cafes,  however,  where 
this  could  not  be  done  ;  that  is  to  fay,  cafes  where  it 
was  impracticable  to  pafs  fmall  bougies  into  the  blad¬ 
der  ;  and  this  led  him  to  adopt  another  mode  of  treat¬ 
ment.  He  confumed  them  by  dimulating  applications 
in  the  following  manner.  The  wax  at  one  end  of  the 
candle  was  fcraped  away,  and  the  wick  dipped  in  pladers 
compofed  of  alum,  red  precipitate,  calcined  vitriol, 
serugo,  and  other  fuch  fubftances,  and  then  it  was  ap¬ 
plied  to  the  caruncle. 

“  But  (fays  he),  if  after  doing  this  you  cannot  pafs 
cauftic  pro- the  caruncle,  you  may  well  conclude  it  callous  \  in 
pofed  by  which  cafe  you  may  pafs  a  canula  into  the  urethra  to 
that  caruncle,  and  whilft  you  hold  that  there  Heady, 
you  may  convey  a  grain  of  cauftic  into  the  canula,  and 
prefs  the  cauftic  to  it  )  and  whilft  you  hold  it  there,  you 
will  perceive  its  operation  by  the  prefting  forward  of  the 
caultic.  The  caruncle  thus  confumed,  caft  in  a  lenient 
injection  daily  *,  and  if  you  take  notice  of  his  urine,  you 
may  fee  the  feparation  of  the  Houghs  as  rags  in  it.  After 
which  you  may  with  the  common  medicated  candles 
wear  away  the  remainder,  and  with  the  injedtions  cica¬ 
trize  it.” 

After  Wifeman,  Daran  introduced  into  ufe  a  kind  of 
bougies,  the  particular  compofition  of  which  was  kept 
fecret.  They  were  fuppofed  to  poffefs  very  great  medi¬ 
cal  virtues  $  and  it  was  from  thefe  qualities  that  their  fu- 
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perior  efficacy  was  fuppofed  to  proceed.  Other  furgeons  tStn^1^ 
foon  began  to  imitate  them,  and1  they  found  that,  thofe 
they  made  hid  the  fame  qualities  as  thofe  of  the  original 
inventor.  This  led  them  foon  after  this  to  alter  thefe 
opinion  of  their  mode  of  action  *,  and,  inftead  of  fuppo- 
fing  that  all  the  beneficial  effects  proceeded  from  the 
medicines  in  their  compofition  promoting  fuppuration, 
cicatrization,  &c.  they  explained  their  adlion  on  the 
principle  of  a  fimple  wedge. 

But  however  fuccefsful  their  practice  might  have  been 
in  alleviating,  if  not  in  curing  ftri&ures,  yet  many  cafes 
occurred  where  the  obftru&ion  was  fo  complete  as  ^alto¬ 
gether  to  prevent  the  bougie  being  introduced.  They 
were  therefore  obliged  to  continue  forcing  paft  the 
obftru&ion,  till  the  mode  of  treatment  deferibed  by 
Wifeman  was  renewed,  and  held  out  as  an  original  in¬ 
vention.  The  pra&ice,  indeed,  generally  followed  by 
modern  furgeons  is  founded  entirely  on  what  Wifeman 
has  written  \  but  fince  thefe  have  been  better  under- 
Hood,  from  the  progrefs  of  pathological  inveftigation,  it 
has  been  confiderably  modified  and  improved. 

When  we  confider  the  effedh  of  thefe  modes  of  prac¬ 
tice,  and  try  to  reconcile  them  with  the  ideas  we  have 
formed  of  the  caufes  producing  the  ftri&ure,  it  would 
appear  that  thofe  very  means  employed  for  their  removal 
belong  to  the  fame  clafs  of  bodies  as  thofe  originally 
producing  the  complaint.  .  .  t 

As  this  cannot  be  denied,  yet  it  will  appear  neither 
furprifing  nor  improbable,  when  we  reafon  from  analogy, 
and  obferve  the  effedl  of  limilar  applications  to  other  dif- 
eafed  parts,  and  fimilar  phenomena  in  other  organs.  It 
may  be  here  obferved,  that  the  action  of  any  part  de¬ 
pends  not  only  on  the  kind  of  the  ftimulus  applied,  but 
alfo  on  its  degree  of  violence.  We  know  that  a  flight 
prefifure  on  the  {kin  produces  uneafinefs  or  tickling, 
whilft  to  a  ftronger  degree  it  paffes  unnoticed.  A  cer¬ 
tain  degree  of  light  produces  diftindl  vifion,  but  a  more 
intenfe  one  deftroys  it.  I.  he  upper  part  of  the  throat  is 
thrown  into  violent  action  by  a  flight  irritation,  but  a 
more  powerful  one  has  no  effcdl.  Similar  phenomena 
take  place  in  difeafe  }  or  flight  irritations  fometimes  oc- 
cafion  violent  morbid  adtion,  whilft  thofe  that  are  more 
powerful  not  only  produce  a  leffer  degree  of  difeafe,  but 
are  even  employed  to  remove  fuch  as  are  brought  on 
from  a  {lighter  caufe.  We  fee  this  opinion  ftrongly  con¬ 
firmed  in  ulcers,  attended  with  much  local  or  conftitu- 
tional  irritation.  The  moil  emollient  applications  in 
fuch  cafes,  if  they  do  not  increafe  the  fufterings  of  the 
patient,  bring  no  relief )  whilft  ftrong  ftimulating  ones, 
fuch  as  a  folution  of  lunar  cauftic,  or  diluted  nitrous  acid, 
feldom  fail  to  diminifh  the  pain  and  promote  the  cure  of 

the  difeafe  *.  Hvne'r  Ob • 

In  toothach,  the  irritation  produced  by  the  external jf.  .vntlons 
air  on  the  expofed  nervous  furface  excites  much  pain. and  Stric- 

even  fvmptomatic  fever  }  but  the  application  of  cauftic  or  tutes. 
acid  deftroys  thefe  fenfations. 

The  fame  we  will  find  to  take  place  when  we  confider 
the  nature  and  the  mode  of  treating  ftridlures  of  the 
urethra  5  and  if  we  can  prove  that  ftridures  have  all 
that  variety  of  charafter -which  an  ulcer  or  many  other 
difeafes  have,  we  will  be  better  able  to  judge  of  the 
comparative  merit  of  the  different  modes  of  treatment,  >- 
and  be  able  in  feme  degree  to  account  for  theft  mode  of 
adtion. 
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Of  the  Bougie. 

When  iurgeons  attributed  all  the  beneficial  effefts  of 
bougies  to  their  mechanical  qualities,  the  principal  deft- 
deratum  was  to  have  them  fufficiently  pliable  to  take  the 
curvature  of  the  urethra,  firm  and  elaftic  to  make  refin¬ 
ance,  and  mild  fo  as  to  produce  no  irritation.  But 
liowever  limple  fuch  inftruments  might  be  in  their  com- 
pofition,  yet  it  will  appear  probable  that  their  ultimate 
effeft  is  not  the  fame  as  that  which  a  wedge  produces  on 
inanimate  matter.  That  bougies  cannot  aft  by  their 
mechanical  powers  in  removing  fpafmodic  ftrifture,  ap¬ 
pears  from  thofe  cafes  where  the  mere  introduftion  of 
the  inftrument  into  the  urethra,  and  its  contaft  with 
the  obftruftion,  removes  at  once  all  fpafm. 

The  fame  thing  is  obferved  in  thofe  cafes  of  perma¬ 
nent  ftrifture  which  are  attended  with  occalional  fpafm. 
In  fuch  cafes  it  frequently  happens  that  a  bougie  finds 
a  complete  obftruftion  on  its  fir  ft  introduftion,  but  after 
being  allowed  to  remain  for  feme  time  in  the  canal  it 
paffes  readily  without  force.  A  remarkable  cafe  of  this 
kind  happened,  where  there  was  not  only  a  ftrifture  in 
the  urethra,  but  fiftulous  openings  in  the  perineum  and 
ferotum,  through  which  moft  of  the  urine  was  difehar- 
ed.  After  much  trouble,  a  very  fmall-fized  elaftic  ca¬ 
theter  was  paffed  into  the  bladder,  and  as  it  gave  no  pain 
it  was  allowed  conftantly  to  remain.  For  the  firft  five 
days  the  urine  flowed  through  the  inftruinent,  but  after¬ 
wards  it  began  to  pafs  along  its  fides;  and  gradually  as 
the  urethra  dilated,  larger  inftruments  were  introduced 
with  fimilar  good  effeft. 

The  filver  ftiles  ufed  by  Mr  Ware  feem  to  aft,  in  remo¬ 
ving  obftruftions  of  the  lacrymal  paffages  in  fiftula  lacry- 
malis,  on  the  fame  principle  as  the  catheter  appears  to 
have  done  in  the  above  example.  The  ftile  when  firft 
introduced,  fills  up  completely  the  lacrymal  duft  j  but 
in  a  fhort  time  the  tears  begin  to  flow  along  the  fldes, 
and  pafs  into  the  cavity  of  the  nofe.  In  thefe  examples 
it  is  difficult  to  explain  the  aftion  cf  bougies  on  mere 
mechanical  principles ;  it  feems  much  more  probable  that 
they  produce  their,  good  effefts,  either  by  a  change  of 
aftion  of  the  living  body,  or  by  fome  alteration  in  the 
ftrufture  of  the  difeafed  parts.  Says  Hunter,  “  Preflure 
produces  aftion  of  the  animal  powers,  either  to  adapt 
the  parts  ta  their  new  pofition  or  to  recede  by  ulcera¬ 
tion.” 

Mode clin-  When  fpeaking  of  the  fymptoms  of  ftrifture,  it  was 
troducing  obferVed,  that  in  order  to  determine  with  certainty  their 
'the  bougie,  prefence,  it  was  neceffary  to  introduce  a  bougie.  To  do 
this,  either  with  a  view  of  afeertaining  the  ftale  of  the 
urethra,  or  in  order  to  remove  a  ftrifture,  a  good  deal  of 
caution  and  nicety  is  required  5  for  as  the  urethra  is 
generally  tender,  painful,  and  eafily  thrown  into  fpafmo¬ 
dic  aftion,  any  aukwardnefs  might  entirely  prevent  the 
poffibility  of  afeertaining  the  nature  of  the  complaint, 
or  of  affording  the  means  of  relief. 

When,  therefore,  the  operation  is  to  be  performed,  in 
order  to  difeover  the  kind  of  obftruftion,  bougies  ought 
to  be  provided  of  different  flzes,  of  a  foft  confidence, 
*  See  Plate  and  of  a  cylindrical  form  * .  One  of  the  fize  of  a 
DXIV. 
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common  goofe  quill,  or  even  larger,  generally  paffes  Strictures, 
eaflly,  and  is  lefs  apt  to  meet  with  obftruftions  before  "V— 
it  comes  to  the  ftrifture,  than  one  of  lefs  diameter. 

Being  of  a  foft  confiftence,  it  readily  takes  an  impreflion 
of  the  ftrifture,  and  its  blunt  point  prevents  its  being  en¬ 
tangled  by  any  accidental  irregularity. 

As  it  ought  always  to  be  rubbed  over  with  oil  before 
being  ufed,  it  generally  paffes  vyith  little  more  force  than 
its  own  weight,  till^t  comes  to  the  contracted  part,  where 
it  flops.  After  changing  with  much  caution  the  direftion 
of  the  point,  by  elevating  or  depreffing  the  other  extre¬ 
mity  of  the  bougie,  and  perhaps  bringing  it  a  little 
backwards  and  then  forwards,  fo  as  to  be  fatisfied  of  the 
fituation  of  the  ftrifture,  the  inftrument  may  be  allowed 
to  remain  in  clofe  contaft  with  it  for  a  few  feconds  and 
receive  its  impreflion,  fo  that  when  it  is  withdrawn,  a 
precife  knowledge  is  obtained  of  its  fituation  and  form. 

Some  patients  are  often  fo  irritable,  that  any  foreign 
body  touching  the  urethra  excites  much  irritation  and 
pain.  In  fuch  cafes  it  is  the  more  neceffary  not  to  em¬ 
ploy  the  fmalleft  force,  and  to  ufe  an  application  of 
opium,  or  fuch  medicine,  to  the  perinaeum,  to  prevent 
thefe  inconveniences  as  far  as  poffible. 

When  the  ftrifture  lies  near  the  extremity  of  the  ure¬ 
thra  next  the  bladder,  the  point  of  the  bougie  ought  al¬ 
ways  to  be  confiderably  bent  previous  to  its  introduftion, 
fo  that  it  may  readily  accommodate  itfelf  to  the  curve  of 
the  urethra  }  for  as  a  large  inftrument  does  not  bend  ea- 
fily,  it  is  apt  to  prefs  on  one  of  the  fide  of  the  canal, 
and  give  rife  to  the  fufpicion  of  a  ftrifture. 

It  is  alfo  of  confiderable  importance  that  the  point  of 
the  inftrument  be  not  conical  *.  When  once  we  are  well^^^^a‘*e 
acquainted  with  the  ftate  of  the  parts,  fuch  formed  * 


ftruments  may  be  ufed  with  much  advantage,  as  the 
fmall  point  enters  the  ftrifture,  and  by  pufliing  the  bou¬ 
gie  forward  it  is  dilated  by  the  bafe  of  the  cone. 

It  may  be  alfo  here  remarked,  that  in  fome  inftances 
a  catheter  can  be  eaflly  introduced  when  no  bougie  can 
be  made  to  pafs  5  we  ought  therefore  to  make  ufe  of  that 
inftrument  before  finally  deciding  on  the  nature  of  the 
obftruftion  (d). 

When  a  ftrifture  is  difeovered,  and  when  bougies  are 
to  be  ufed  with  a  view  of  curing  it,  the  firft  thing  we 
are  to  attempt  is  to  pafs  one  through  it.  As  the  bougie 
we  employ  is  moft  frequently  of  a  very  fmall  fize,  we 
muft  attend  particularly  to  the  irregularities  in  the  canal 
which  may  entangle  the  point  of  fuch  a  fmall  inftrument 
and  the  occafional  bendings  it  may  make,  wffiile  it  is 
fuppofed  it  is  palling  forwards  towards  the  bladder.  As 
the  mouth  of  the  lacunae  are  chiefly  fituated  on  the  fu- 
perior  part  of  the  canal,  the  point  of  the  bougie  ought 
to  glide  along  its  inferior  furface  to  avoid  them. 

The  bending  of  the  bougie  is  only  to  be  prevented 
by  a  forbearance  in  ufing  force,  and  in  direfting  pro¬ 
perly  the  point  ;  but  as  the  common  bougies  are  apt  to 
do  this,  it  is  often  extremely  ufeful  to  have  catgut  ones  for 
this  purpofe  ;  and  it  is  neceffary  to  have  them  very  fmall. 

In  order  to  overcome  the  obftruftion  when  the  bou¬ 
gie  reaches  it,  the  fituation  of  the  point  ought  to  be 
changed  by  fhifting  it  backwards  and  forwards,  and 

from 
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rianres.  fr0m  fide  to  fide,  and  even  employing  a  little  prefiure, 

-v - 1  till  it  paffes  forwards,  provided  the  furgeon  has  a  clear 

and  diftinct  idea  of  the  direftion  of  the  urethra. 

As  the  introduction  of  the  bougie  almoft  always 
brings  on  fpafm  to  a  greater  or  lefs  degree  on  the  firft 
attempt,  it  is  often  neceffary  to  perfevere  fome  time  be¬ 
fore  it  can  be  made  to  pafs  the  ftriclure  5  and  we  mult 
continue  in  our  endeavours  a  long  time  before  we  de- 
Clare  it  impracticable.  .  f 

Blifters  on  the  perinaeumor  loins,  fomentations  ot  warm 
water  and  fpirits,  turpentine  glyiters,  dipping  the  feet 
or  glans  in  cold  water,  anodyne  applications,  and 
the  internal  ufe  of  camphor,  opium,  or  tindure  of  iron, 
all  a  {lift  in  alleviating  the  fpafmodic  fymptoms  when 
they  occur,  and  may  be  feleded  for  ufe  according  to 
the  iudgement  of  the  furgeon. 

Attention  ought  to  be  paid  to  the  compofition  of  the 
bougie  j  for  thofe  made  of  elaftic  metal,  catgut,  or  elaftic 
gum,  often  give  pain,  while  thofe  mads  of  foft  plafler 

are  mild  and  harmlefs.  #  . 

The  time  which  a  bougie  ought  to  remain  in  the  ure¬ 
thra,  muft  depend  greatly  on  the  peculiarities  of  the 
cafe,  for  there  are  no  difeafes  which  appear  under  more 
various  forms  than  ftridure.  In  moft  cafes  bougies  can 
be  introduced  with  little  pain,  and  can  remain  for  fome 
minutes  without  inconvenience  \  but  there  are  others 
where  the  introdudion  not  only  produces  general  irrita¬ 
tion,  but  the  pain  is  fo  violent,  as  hardly  to  allow  them 
to  enter  the  canal,  and  fometimes  they  give  rife  to  con- 
ilitutional  fymptoms.  In  the  firft  cafe,  from  the  little 
pain  the  patient  fuffers,  their  ufe  has  been  abufed,  and 
they  have  been  allowed  to  remain  not  only  when  afleep, 
but  they  have  been  worn  during  the  patient’s  daily  em¬ 
ployments. 

It  is  found,  however,  that  bougies  have  a  more  power¬ 
ful  effed  when  retained  for  a  fhort  time,  and  often  re¬ 
peated,  than  when  they  are  longer  continued,  but  fel- 
domer  ufed  3  fo  that  in  no  cafe,  however  little  pain  they 
may  produce,  ought  they  to  be  allowed  to  remain  for  a 
long  time.  Many  indeed  think  that  all  their  good  ef- 
feds  are  obtained  after  they  have  remained  twenty  or 
fifteen  minutes,  while  others  allow  them  to  remain  for 
one  or  more  hours.  ^  , 

In  cafes  of  ftridure  accompanfed  with  much  irrita¬ 
tion,  whatever  pain  the  bougie  may  bring  on,  it  ought 
not  to  be  thrown  afide,  but  it  fhould  be  introduced  re¬ 
peatedly  whenever  there  is  the  leaf!  abatement  of  the 
fymptoms.  This  pradice  (liould  be  continued  for  weeks 
before  we  defpair  of  fuccefs,  as  afterwards  the  pain,  from 
daily  habit,  will  be  diminifhed,  and  the  patient  will  be 
gradually  more  and  more  able  to  bear  it.  Whilft  we 
continue  the  ufe  of  the  bougie,  it  ought  gradually  to  be 
increafed  in  fize  as  the  ftridure  gives  way,  and  be  in¬ 
troduced  once  or  perhaps  twice  a-day  till  the  obftruc- 
tion  is  no  longer  felt,  and  till  the  urine  flows  in  a  full* 
even,  and  natural  ftream* 

When  this  happens  we  are  not  to  confider  the 
cure  as  altogether  complete  ;  for  it  is  very  generally 
found,  that  if  the  ufe  of  the  bougie  is  at  this  time  given 
up,  the  parts  foon  begin  to  contract  again,  as  they  have 
Hill  a  difpofition  to  return  to  their  former  fituation,  and 
the  difeafe  in  a  fhort  time  is  completely  renewed. 
It  will  therefore  be.  proper  to  continue  ufing  them  at 
diftant  intervals*  fome  time  after  the  cure  appears  com- 
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plete,  and  give  them  up  in  a  very  flow  and  gradual  man-  Stridures.^ 


ner. 


It  may  be  here  mentioned,  that  it  is  not  neceffary  to 
retain  the  point  of  the  bougie  in  the  cavity  of  the  blad¬ 
der,  but  merely  to  allow  it  to  pafs  the  failure. 

Of  the  Caufic • 

In  fpeaking  of  the  ufe  of  bougies,  we  have  fuppofed 
that  it  has  been  pradicable  to  pafs  one  through  the 
flri£ture  *  but  it  is  well  known,  that  cafes  do  often  occur, - 
where,  from  the  tortuous  form  the  canal  has  affumed, 
the  fmalleft  bougie  is  prevented  from  entering  the  blad¬ 
der. 

In  fuch  cafes,  preffure  was  employed  on  the  difeafed 
parts,  in  order  to  produce  ulceration  to  deftroy  the 
obftrudion ;  but  as  this  mode  was  found  in  many  cafes- 
to  be  followed  with  violent  inflammation,  and  attended 
with  great  pain,  it  was  not  often  performed. 

Laying  open  the  finufes,  and  differing  out  the  dif¬ 
eafed  parts,  was  alfo  a  painful  and  no  lefs  difficult  ope¬ 
ration,  fo  that  no  eafy  mode  was  ever,  adopted  till  Wife- 
man  employed  lunar  cauflic. 

From  the  delicate  ftrudure  of  the  urinary  canal,  it 
was  not  without  much  caution,  and  in  very  urgent 
cafes,  that  this  remedy  was  firft  employed  5  but  fince  its 
adion  was  found  not  to  be  fo  violent,  it  has  been  freely 
ufed  by  many  furgeons,  and  its  application  not  confined  - 
to  the  more  advanced  ftages  of  the  complaint. 

From  the  time  of  Wifeman  to  that  of  Mr  J.  Hunter,, 
we  find  little  worthy  of  remark  in  furgical  writers  re¬ 
garding  the  ufe  of  cauftic.  1  he  latter  of  thefe  authors, 
however,  again  introduced  it  into  pradice,  and  applied  it 
to  all  thofe  cafes  where  he  could  either  do  no  good  with 
bougies,  or  when  he  could  not  pafs  them  through  the 
ftridure.  In  his  firft  trials  he  met  with  fuccefs  j  and  as 
he  foon  improved  the  mode  of  its  application,  he  was  able 
to  employ  it  with  confiderable  advantage. 

Mr  Hunter’s  mode  of  applying  cauflic  wTas  firft  adopted 
by  Wifeman  ;  but  as  the  filver  canula  which  he  employ¬ 
ed,  not  only  gave  much  pain,  but  could  not  be  intro¬ 
duced  as  far  down  the  urethra  as  a  common  bougie  in 
many  inflances,  and  as  the  cauflic  could  not  be  applied 
diredly  to  the  centre  of  the  obftrudion,  a  new  mode 
was  invented.  A  piece  of  cauflic  w^as  fixed  in  the  ex¬ 
tremity  of  a  common  bougie,  and  covered  with  the  pla¬ 
fler  except  at  the  extremity,  where  a  part  was  expofed, 
but  fo  fmall  as  merely  to  form  the  apex  of  the  conical 
point  of  the  bougie.  In  this  manner  it  is  found  poffible 
to  apply  it  to  almoft  all  cafes,  and  when  in  dexterous 
hands,  may  be  ufed  with  confiderable  fafety.  When  it 
is  to  be  applied  to  a  ft ri dure,  it  is  neceffary  that  fome 
previous  knowledge  of  the  cafe  has  been  obtained  from 
the  introdudion  of  a  foft  bougie.  When  this  has  been 
done,  tfye  armed  bougie  muft  be  introduced  rather  quick¬ 
ly,  but  fteadily,  till  it  meets  the  ftridure,  which  we 
know  both  from  the  feel,  and  from  the  fituation  previously 
determined.  When  brought  into  contad  with  the  ftric- 
ture,  it  is  perhaps  better  merely  to  touch  it  with  the  cau¬ 
ftic  the  twro  or  three  firft  applications,  and  afterwards  it 
may  be  retained  longer.  When  the  bougie  is  to  be  with¬ 
drawn,  it  ought  to  be  done  cautioufly  j  for  as  it  has  be¬ 
come  foft,  and  the  cauftic  not  fo  firmly  fixed  in  it,  it  may. 
fall  out,  and  be  left  behind  in  the  urethra.  Although 
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Bad  effects 
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Stri&ures.  thismode  has  advantages  fcver  the  filver  canula  former- 
]y  employed,  yet  there  is  a  way  which  we  think  may 
be  attended  with  confiderable  fupeiiority,  as  it  not  only 
requires  -lefs  dexterity  on  the  part  of  the  furgeon,  but  is 
lefs  apt  to  do  mifehief. 

It  is  evident,  that  when  the  armed  bougie  is  paffed 
<  to  a  ftri&ure,  it  wfill  unavoidably  touch  feveral  parts  of 
the  fide  of  the  canal  in  its  paffage  ;  and  as  often  its  in¬ 
troduction  brings  on  a  fpafm,  which  lafts  fome  feconds, 
or  even  minutes,  a  confiderable  portion  of  cauftic  may 
be  diffolved  on  the  found  membrane. 

The  frequency  of  the  application  of  the  cauftic  mud 
be  determined  by  the  particular  circumftances  of  the 
cafe.  It  fliould  never  be  repeated  till  after  the  effe&s  of 
the  firft  application  have  ceafed ;  in  general,  every  fecond 
day  will  be  found  to  be  enough,  but  in  fome  initances  it 
■may  be  applied  daily. 

After  the  ufe  of  the  cauftic,  the  patient  ought  to  be 
kept  quiet  ;  he  fliould  not  make  any  exertions  to 
empty  the  bladder,  nor  take  any  violent  exercife.  In 
general  the  pain  from  the  cauftic  lafts  but  a  few  mi¬ 
nutes  ;  and  the  day  following,  when  the  flough  fepa- 
rates,  a  rawnefs  is  felt  on  making  water. 

The  application  of  cauftic  to  the  urethra  is,  however, 
often  followed  by  a  train  of  very  alarming  fymptoms  ; 
inftead  of  a  mere  burning  heat  in  the  parts,  the  patient 
is  feized  with  violent  pain,  followed  by  retention  of 
urine,  fwelling  of  the  tefticles  and  perinseum,  haemor- 
rhagy,  and  fometimes,  a  complete  febrile  paroxyfm. 

From  the  fympathy  that  exifts  betwixt  the  urethra 
and  tefticles,  it  ,is  not  unfrequent  to  find  difeafes  of  the 
former  produce  morbid  affeCtions  of  the  latter. 

Stone  of  the  bladder  and  the  ufe  of  common  bougies 
often  bring  on  fwelling  on  one  or  both  of  the  tefticles ; 
and  in  one  cafe  the  irritation  of  a  bougie  brought  on  an 
inflammation,  which  terminated  in  a  hydrocele  of  the 
vaginal  coat.  It  is  a  frequent  effeCl  of  cauftic,  but  foon 
difappears  when  its  ufe  is  given  up. 

Strangury  has  often  followed  the  application  of 
cauftic  after  any  imprudence  on  the  part  of  the  patient ; 
and  it  generally  happens  in  thofe  cafes  where  it  has  been 
applied  near  the  bladder.  This  may  happen  not  only 
from  the  great  fufeeptibility  this  part  of  the  canal  has  to 
contract  ;  but  it  may  arife  from  the  bougie  palling  a 
part  of  the  urethra  where  cauftic  had  been  formerly  ap¬ 
plied,  and  which  remained  ftill  tender.  This  retention 
of  urine  in  general  does  not  continue  long,  and  in  moft 
cafes  it  is  relieved  by  the  introdu&ion  of  a  bougie,  or 
the  application  of  a  blifter. 

When  cauftic  has  not  only  deftroyed  the  ftri&ure, 
but  its  adfion  extended  to  the  found  parts,  blood  is  often 
poured  out  into  the  canal,  or  is  effufed  into  the  cellular 
texture  of  the  penis.  The  haemorrhage  is  fometimes  very 
profufe,  and  feems  to  proceed  from  an  erofion  of  the 
fpongy  bodies;  but  as  it  has,  in  every  cafe  hitherto  pub- 
Kftied,  ceafed  of  itfelf,  no  particular  means  have  been 
found  neceffary  to  flop  it.  Keeping  the  parts  cool,  and 
giving  cold  acid  drinks,  quietnefs,  and  caution  againft 
all  caufes  of  irritation,  fliould  be  attended  to.  The 
tumor  compofedof  effufed  blood  generally  gives  little  in¬ 
convenience,  and  like  an  ecchimofis  on  any  other  part, 
it  may  be  removed  by  the  topical  application  of  ftimu- 
Fants. 

By  far  the  moft  feriou9  and  moft  alarming  fymptom 
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which  arifes  from  tile  ufe  of  cauftic  is  an  Rgue  or  febrile  Stridures. 
fit.  It  begins  with  a  fevere  cold  ftage,  which  continues  V 
from  fifteen  minutes  to  an  hour.  This  is  followed  ky  Febrile  fit. 
another  fit,  which  lafts  fometimes  feveral  hours,  and  is 
fucceeded  by  a  very  profufe  perfpiration,  which  is  much 
greater  than  what  happens  in  common  ague.  Thefe 
paroxyfms  do  not  return  at  the  fame  periods,  and  feldom 
occur  more  than  two  or  three  times.  When  repeated, 
they  become  more  and  more  fevere,  and  every  future 
application  of  the  cauftic  brings  on  one  fix  or  twelve 
minutes  after.  Patients  attacked  hi  this  manner  become 
extremely  debilitated  ;  and  three  inftances  have  come 
under  our  immediate  knowledge  where  it  proved  fatal. 

When  fuch  a  fymptom  occurs,  the  cauitic  ought  to 
be  immediately  laid  afide,  emollients  applied  to  the  ure¬ 
thra,  and  the  patient  fupported  by  cordials.  , 

The  cauftic  too  has  been  fometimes  known  to  fall  out  Falling  ouli 
of  the  bougie,  and  diffolve  in  the  urethra.  When  fuch  ef  the  cau- 
an  accident  happens,  if  it  be  not  immediately  removed,  itlc‘ 
it  may  produce  a  flough  of  almoft  the  whole  extent  of 
the  canal,  and  bring  on  very  alarming  fymptoms. 

In  place,  therefore,  of  fixing  a  large  piece  of  cauftic  Modeof  a”|| 
in  the  bougie,  take  fuch  a  quantity  as  is  intended  to  bepying  the1! 
diffolved  on  the  ftri&ure  ;  reduce  it  into  a  fine  powder, catiftic*  I 
and  ftrek  it  on  the  point  of  the  bougie,  by  prefting  them 
on  one  another.  When  this  is  done,  it  may  be  dipped 
in  warm  wax,  and  receive  a  thin  covering  of  it. 

A  bougie  prepared  in  this  manner  may  be  introduced 
down  to  the  ftii£lure  without  any  rifk  of  injuring  the 
found  membrane  ;  for  as  the  thin  layer  of  wax  which 
covers  the  cauftic,  prevents  it  being  immediately  dif¬ 
folved,  it  is  not  till  it  has  been  kept  fome  time  in  con¬ 
tact  with  the  ftri&ure  that  it  begins  to  a£t.  By  followr- 
ing  this  plan  we  not  only  avoid  injuring  the  internal 
membrane,  but  we  diffolve  no  more  of  the  cauftic  on 
the  difeafed  parts  than  what  is  wiftied  for,  and  there  is 
no  rifk  from  a  portion  of  cauftic  being  left  behind. 

There  are,  however,  cafes  where  a  foft  bougie  cannot 
be  fo  eafily  introduced  as  a  metallic  inftrument  :  in 
them,  a  filver  catheter,  or  one  made  of  Smith’s  elaftic 
metal,  may  be  ufed  with  much  advantage. 

Inftead  of  the  holes  being  made  at  the  fides  of  the  in¬ 
ftrument,  it  ought  to  be  perforated  at  the  extremity, 
and  this  hole  filled  with  cauftic,  and  fixed  in  that  fitu- 
ation  with  adhefivc  plafter.  Or,  what  anfwers  equally 
well,  the  catheter  may  be  introduced  down  to  the 
obftru£lion,  and  an  armed  bougie  pafied  through  it. 


Comparative  advantages  of  the  Bougie  and  Caujiic . 

Thus  far  we  have  mentioned  the  manner  in  which 
the  bougie  or  cauftic  are  to  be  employed  ;  we  now  come 
to  confider  the  peculiar  merits  of  thofe  two  modes  of 
praftice,  and  to  point  out  thofe  cafes  where  the  one  is 
to  be  employed  in  preference  to  the  other. 

Notwithftanding  the  zealous  advocates  which  have 
lately  introduced  cauftic  as  a  general  remedy  for  ftric- 
tures,  we  have  no  hefitation  in  declaring  it  as  our  opi¬ 
nion,  that  the  fimple  bougie  is  the  inftrument  to  be  pre^ 
ferred  in  the  generality  of  cafes  of  this  difeafe,  and  that 
in  all  cafes  ivhere  the  cure  can  be  accomplifhed  by  its 
means,  it  fliould  be  adopted.  Cauftic,  however,  is  a 
remedy  by  no  means  lefs  beneficial,  though  its  ufe  ought 
to  be  much  more  circumfcribed  \  for  we  certainly  believe 
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viftures.  that  by  !ts  proper  application  many  of  the  worft  cafes  oi 

— v - 1  flriflure,  cafes  indeed  which  are  quite  incurable  by  the 

bougie,  may  be  benefited  by  its  application. 

In  thofe  cafes  of  fpafmodic  ftn&ure  where  the  com- 
mon  bougie  either  cannot  pafr,  the  Itri&ured  part,  or 
where  it  has  no  effeS  in  relieving  the  fyinptoms,  caullic 
may  be  uicd  with  advantage.  ^  # 

It  may  be  alfo  employed  whenever  the  ftnfture  is  at¬ 
tended  with  much  pain  and  irritation  or  conftitutional 
lymptoms ;  and  in  cafes  where  the  contraftion  of  the 
urethra  is  fuch,  as  entirely  to  dole  up  the  canal,  and 
the  urine  to  come  through  fiftulous  openings  in  the 
fcrotum  and  perimeum,  the  ufe  of  cauftic  is  attended 
with  the  bell  effefts.  We  have  met  with  cafes,  where 
during  a  fucceffion  of  years,  urine  has  drilled  through 
fillulous  openings  in  the  fcrotum,  in  which  fix,  eight,  or 
ten  applications  of  the  cauftic  bougie  have  opened  a  free 
paffage  into  the  bladder,  and  allowed  all  the  fiftulas  to 

heal  up.  ■  A. 

From  the  rapidity  of  the  cures  performed  by  caultic 
m  comparifon  to  thofe  of  the  bougie,  the  former  a  few 
years  ago  came  into  very  general  ule,  and  was  tried  by 
different  furgeonsall  over  this  i Hand  in  every  polTible  va¬ 
riety  of  the  difeafe.  In  this  extenftve  field  of  experiment 
the  merits  of  cauftic  have  been  fairly  balanced,  and  its  ex¬ 
aggerated  good  effeas  have  fallen  into  difrepute,  whilft 
the  calumnious  reports  of  its  fatal  and  dreadful  confe- 
quences  in  the  hands  of  experienced  men,  have  been  fliown 
to  be  without  foundation.  Thus  in  the  midft  of  medi¬ 
cal  rancour  and  difpute,  cautious  and  intelligent  men 
have  become  acquainted  with  the  good  qualities  of  a 
moft  aaive  application  ;  and  an  unprejudiced  mind  has 
laid  open  before  it  a  vaft  field  of  ohfervation  on  a  dif¬ 
eafe  which  deeply  interefts  a  confiderable  number  of 
men. 

$3  Sect.  II.  Of  StriBures  in  the  Oefophagus . 

The  mucous  membrane  lining  the  oefophagus,  like 
that  of  the  urethra,  is  liable  to  become  contra&ed, 
forming  a  ftriaure.  Thefe  contra£tions  may  be  formed 
at  any  part  of  the  canal  ;  but  it  is  obferved  that  there 
is  one  fpot  more  liable  than  any  other  to  become  affe&- 
ed  with  it.  The  part  alluded  to  is  immediately  behind 
the  cricoid  cartilages  of  the  larynx,  where  the  fauces  may 
be  faid  to  terminate,  and  the  cefaphagus  begin.  The 
difeafe  appears,  on  diffeciion,  to  confift  of  a  tranfverfe  fold 
of  the  internal  membrane  of  the  oefophagus,  filling  up  in 
different  degrees  the  aperture  of  the  canal. 

This  part  of  the  oefophagus  is  alfo  liable  to  two  other 
difeafes,  whofc  fy mptoms  are  nearly  alike,  and  therefore 
may  be  miftaken  for  ftriaure.  One  of  thefe  is  a  thick¬ 
ening  of  the  coats  of  the  oesophagus,  which  extends  to  the 
furrounding  parts,  and  in  the  end  moft  commonly  dege¬ 
nerates  into  cancer.  The  other  is  an  ulcer  of  the  lin¬ 
ing  of  the  oefophagus,  which  is  commonly  fituated  a 
little  below  the  ordinary  place  of  ftriaure,  and  upon  the 
pofterior  or  vertebral  portion  of  the  canal.  Both  of  thefe 
complaints  produce  a  difficulty  in  deglutition,  and  in 
their  early  ftages  are  only  to  be  diftinguifhed  from  Pic¬ 
ture,  by  an  examination  with  a  bougie.  Stricture  ap¬ 
pears  to  be  a  difeafe  more  frequent  in  the  early  periods 
of  life;  while  the  two  other  difeafes  are  more  commonly 
met  with  at  an  advanced  age. 
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With  a  view  to  afcei  tain  the  true  nature  of  the  dif-  Strictures. 
eafe,  it  is  always  necelfary  to  introduce  a  bougie.  The  v 
beft  mode  of  doing  this,  is  that  recommended  by  Mr  Eve- 
rard  Home.  The  patient  is  defired  to  pufti  the  tongue 
as  far  as  poffible  out  of  the  mouth,  thus  bringing  the  ori¬ 
fice  of  the  ftriaure  as  nearly  as  poffible  in  a  line  with 
the  middle  of  the  pharynx.  The  bougie  being  oiled  or 
covered  with  mucilage,  is  then  to  be  thruft  down  into 
the  oefophagus.  When  the  bougie  pafles  down  to  the 
diftance  of  eight  inches,  meafuring  from  the  cutting 
edge  of  the  front  teeth  in  the  upper  jaw,  the  furgecn 
may  be  fatisfied  that  it  has  gone  beyond  the  ufual  feat 
of  ihi&ure  ;  and  if  it  is  brought  back  without  any  re- 
fiftance,  he  may  conclude  that  the  aperture  of  the  oefo¬ 
phagus  confiderably  exceeds  the  fizeof  the  bougie  which 
has  been  ufed.  But  if  the  bougie  ftops  at  fix  inches  or 
even  lower,  lie  is  to  retain  it  there  with  a  uniform  fteady 
preflure  for  half  a  minute,  fo  as  to  receive  on  its  point 
an  impreffion  on  the  furface  to  which  it  was  oppofed. 

If  the  end  of  the  bougie  retains  its  natural  form,  or 
nearly  fo,  and  there  is  an  indentation  like  the  mark  of  a 
cord  on  its  fide,  whether  all  round  or  only  partially,  he 
may  decide  that  the  difeafe  is  a  ftriaure.  But  if,  on  the 
other  hand,  the  bougie  pafles  without  any  difficulty  to 
the  diftance  of  feven  inches  and  a  half,  and  when 
brought  back  the  point  has  an  irregular  jagged  furface, 
it  is  equally  clear  that  the  difeafe  is  an  ulcer  on  the  po¬ 
fterior  furface  of  the  oefophagus. 

When  ftri£lures  of  the  oefophagus  haVe  been  of  long 
continuance,  ulceration  takes  place  on  the  fide  of  the 
ftriaure  next  the  ftomach.  When  fuch  ulceration 
takes  place,  the  clnrafler  of  the  original  difeafe  is 
loft  ;  and  when  the  ulceration  extends  upwards,  the 
ftriaure  itfelf  is  deftroyed.  A  bougie  palled. under 
fuch  circumftanees,  will,  in  general,  have  its  point  en¬ 
tangled  in  the  ulcer;  and  when  fo  Ikilfully  dire61ed  as  to-v 
go  down  into  the  oefophagus,  it  will  meet  with  a  diffi* 
culty  while  it  is  palling  from  the  found  ccfophagus  to 
the  ulcer,  and  again  when  it  leaves  the  ulcer  and  re¬ 
enters  the  found  canal  below;  and  in  its  return  there  will 
alfo  be  two  parts  at  which  a  refiftance  is  felt.  This 
may  mifiead  the  moft  accurate  obferver,  and  create  a 
belief  that  there  are  two  ftri&ures,  whereas  in  fa 61  there, 
is  none  but  an  ulcer  of  fome  extent,  and  a  power  oi 
contraflion  in  the  upper  and  lower  extremities  of  the 
oefophagus  where  they  terminate  in  the  ulcer. 

Treatment. — The  treatment  of  ftriaure  in  the  oefo¬ 
phagus  is  to  be  conduced  on  the  fame  general  principles 
as  ftriaure  in  the  urethra..  3*- 

Bougies  which  are  made  much  longer  and  of  larger 
dimenfions  than  thofe  for  the  urethra,  may  be  ufed 
with  the  greateft  fafety.  At  firft,  indeed,  they  .fome- 
times  create  a  good  deal  of  irritation  and  a  febrile  at¬ 
tack  ;  and  in  fuch  cafes  they  muft  be  employed  with 
the  greateft  caution.  Once  in  twenty-four  or  forty-eight 
hours,  according  to  the  nature  of  the  cafe*  will  be-fuffi- 
ciently  often  to  introduce  them  ;  and  they  may  be  dif- 
continued  in- proportion  to  thevalleviation  of  the  fymp- 
toms.  The  ufe  of  cauftic  in  this  fpecies  of  ftriaure  has 
alfo  been  not  only  propofed,  but  adopted  ;  a  prance 
which  is  more  a  proof  of  the  boldnefs  of  its  inventor 
than  of  his  prudence  *  It  is  not  to  be  denied,  that  fome  *  Home  on 
defperate  cafes  of  the  difeafe  may  occur,  where  every  ttiuii 
remedy  proves  .ufclefs,..  and  that  in  thefe,  the  caufljc 
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bougie,  introduced  and  applied  to  the  ftrifture  with  much 
dexterity,  may  be  beneficial.  But  thefe  cafes  are  fo 
rare,  and  there  are  fo  few  able  to  ufe  this  aftive  remedy 
properly,  that  we  cannot  help  thinking  it  can  never  be 
very  generally  introduced  into  pradlice. 

Sect.  III.  StriElure  of  the  ReBum, 

As  far  as  we  know,  there  is  no  author  who  has  given 
any  accurate  account  of  the  various  morbid  appearances 
of  the  extremity  of  the  re£tum.  Under  the  general  name 
of  haemorrhoids ,  a  variety  of  tumors  very  different  from 
one  another  have  been  clafled  \  whilft  under  the  name  of 
f chirr  us,  have  been  confidered  all  cafes  where  the  diameter 
of  the  lower  part  of  the  inteftinal  canal  has  been  dimi- 
nifhed.  In  a  practical  point  of  view,  thefe  obferva- 
tions  are  of  the  greateft  importance,  as  they  lead  the 
furgeon  to  diferiminate  between  thofe  cafes  which  are 
likely  to  be  aided  by  the  ufe  of  medicines,  and  thofe 
which  are  beyond  the  reach  of  ait,  or  which  the  fame 
mode  of  treatment  might  tend  more  to  aggravate  than 
to  alleviate. 

In  many  cafes  of  the  true  feirrhus,  or  cancerous 
affe&ion  of  the  inteftine,  the  difeafe  firft  appears  by 
the  formation  of  one  or  more  griftly  tumors  on  the 
internal  furface  of  the  canal  $  and  thefe  by  increa- 
fmg  in  number  and  in  fize,  and  by  involving  the  ad¬ 
jacent  parts,  contrail  the  canal,  and  at  laft  ulcerate, 
forming  true  cancerous  fores.  But  there  is  another 
clafs  of  cafes,  in  which  the  diameter  of  the  inteftines  be¬ 
comes  narrowed  by  a  thickening  of  its  coats,  and  which, 
were  we  to  reafon  from  analogy,  might  be  compared  to 
that  thickening  which  forms  ftri&ure  in  the  other  mu¬ 
cous  furfaces,  as  in  the  oefophagus  and  urethra.  It  is  the 
ame  cafes  that  we  fufpeft  Delfault  treated  with  fo 
much  fuccefs  by  the  ufe  of  bougies* \  and  from  the  good 
efte&s  of  this  mode  of  treatment  in  cafes  of  ftritture  in 
other  parts  of  the  body,  it  is  reafonable  to  expedt  benefit 
from  their  ufe  in  ftri&ures  of  the  re£him.  Delfault, 
however,  wilhes  it  to  be  underftood  that  the  practice  is 
to  be  employed  in  the  true  fchirrus  •,  but  the  two  cafes 
which  are  given  in  detail  by  Bichat  in  his  edition  of 
Delfault’s  works, in  illuftration  of  the  pra&ice  in  fchirrus, 
are  by  no  means  conclufive.  The  firft  is  a  cafe  of  tumors 
of  the  internal  membrane,  which  xvere  much  alleviated  by 
the  comprelTion  of  a  bougie  j  whilft  the  fecond  was  a 
cafe  xvhich  fhows  the  relief  to  be  obtained  by  the  ufe  of 
bougies  in  cafes  of  fchirrous  contraction  in  the  difeharge 
of  the  faeces,  but  by  no  means  in  the  cure  of  the 
difeafe. 

In  cafes,  therefore,  of  contraction  of  the  reCtum  which 
are  not  of  a  feirrhous  nature,  befides  the  ftriCt  attention 
to  keep  the  bowels  regular,  and  render  the  faeces  as  li¬ 
quid  as  polfible  by  the  ufe  of  laxatives  and  emolient  injec¬ 
tions,  bougies  made  of  a  proper  fize  may  beufed  with  re¬ 
lief  •,  and,  as  we  have  mentioned  in  another  place,  the 
praCtice  is  alfo  highly  ferviceable  in  fome  cafes  of  tumors 
which  grow  from  this  part  of  the  inteftine. 

Sect.  IV.  Of  Roly  pi. 

When  the  mucous  membrane  of  any  part  of  the  body 
becomes  elevated  above  its  natural  level,  fo  as  to  form  a 
circumfcribed  fwelling,  the  difeafe  is  called  a  polypus, 
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Polypi  have  been  found  on  all  the  different  mucous  Of  Polypi, 
furfaces  5  in  the  nofe,  frontal  and  maxillary  finufes, u" ~~ 
pharynx,  gullet,  mouth  and  gums,  meatus  externus,  con- 
junCtiva,  ftomach,  inteftines,  reCtum,  uterus,  vagina, 
bladder,  and  urethra. 

There  are  four  different  kinds  of  polypi,  varying  from 
each  other  in  their  ftruCture.  ift,  The  mucous  ;  2d,  the 
flejlnj ,  3d,  the  carcinomatous ;  and  4th,  the  eneyfed  po- 

typi-  ... 

The  mucous  polypi  have  a  fiippery  furface,  and  are 
conftantly  covered  with  a  quantity  of  mucus.  They 
are  of  a  greyifti  or  dull  white  colour,  and  have  a  demi- 
tranfparent  appearance,  refembling,  particularly  at  their 
extremities,  a  piece  of  foftened  glue.  They  are  eafily 
torn  and  bleed  freely  ;  they  are  neither  painful  nor  fenfi- 
ble  to  the  touch  ;  they  fuffer  remarkable  alterations  from 
changes  in  the  ftate  of  the  atmofphere,  extending  prodi- 
gioufly  in  cold  and  moift,  and  contraCling  in  a  dry  and 
warm  air.  They  are  of  an  irregular  and  angular  fhape, 
and  often  feem  to  take  the  particular  form  of  the  cavity 
in  which  they  grow.  They  are  commonly  attached  by 
a  narrow  neck,  and  are  quite  moveable. 

The  fiefhy  or  carcinomatous  polypi  are  of  a  bright  red 
colour,  their  furface  is  fmooth  and  regular.  They  are 
of  a  rounded  form,  and  are  attached  by  a  narrow  neck. 

They  are  firmer  and  are  not  fo  eafily  torn,  nor  do  they 
bleed  fo  readily  as  thofe  of  the  mucous  kind. 

The  carcinomatous  polypi  are  of  a  darker  red  or  more 
purple  colour  than  thofe  of  the  flelhy  kind,  and  fome- 
times  they  are  of  a  livid  hue.  They  are  fupplied  by  a 
great  number  of  blood-veffels,  which  makes  them  bleed 
profufely  even  when  flightly  injured,  or  gives  them  a 
difpofition  to  bleed  of  themfelves.  They  are  of  a  very 
hard  firm  ftru&ure  5  fome  of  them  are  as  hard  as  car¬ 
tilage.  They  are  more  or  lefs  painful,  and  are  very 
fenfible  to  the  touch.  Sometimes  the  pain  is  of  that 
ftinging  lancinating  kind  xvhich  carcinomatous  tumors 
have  in  other  parts  of  the  body.  Their  furface  fome- 
times  ulcerates,  and  the  ulcer  afiumes  all  the  chara&ers 
of  a  cancerous  fore.  They  are  commonly  attached  by 
a  firm  broad  bafis. 

The  eneyfed  polypi  occur  leaf!  frequently.  Rich¬ 
ter  fays  that  they  refemble  a  reticular  fac,  which 
contains  fluid  fometimes  refembling  mucus  ,  at  o- 
ther  times  it  is  of  a  thick  confidence.  In  one  cafe 
we  found  the  mucous  membrane  covering  the  fupe- 
rior  fpongy  bones  extended,  but  not  much  thicken¬ 
ed  *,  and  between  its  folds  there  xvere  feveral  round 
femitranfparent  veficles,  containing  a  thick  glairy 
fluid. 


Sect.  V.  Of  Polypi  of  the  Nofe, 

All  the  four  different  kinds  of  polypi  ha\Te  been 
found  growing  from  the  mucous  membrane  lining  the 
cavity  of  the  nofe  we  have  alfo  feen  the  fuperior  fpongy 
bone  fo  increafed  in  bulk,  as  to  form  a  tumor  refem¬ 
bling  the  flefhy  polypus. 

The  firft  fymptom  of  a  polypus  in  the  nofe  is  a  preter¬ 
natural  degree  of  rednefs  of  its  mucous  furface.  It  be¬ 
comes  fpongy  and  callous,  and  there  is  an  increafed  fe- 
cretion  of  mucus.  The  patient  has  fome  interruption 
in  breathing,  and  the  voice  is  rendered  more  or  lefs  in- 
diflin£lf5  he  feels  as  if  ftifled,  and  he  tries  to  get  quit 
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of  Polypi,  of  fome thing  which  incommodes  him  by  blowing  his 
r.ofe,  for  the  fame  reafon  as  a  perfon  does  who  labours 
under  a  common  catarrh  ;  the  fenfe  of  fmell  becomes 
impaired,  and  all  thefe  fymptoms  are  more  troublefome 
in  wet  than  in  dry  weather. 

The  fymptoms  incrcafe  till  the  extenfion  of  the  mu¬ 
cous  membrane  increafes  to  fuch  a  degree,  as  to  form  a 
diftinft  circumfcribed  tumor  ;  and  the  progrefs  of  the 
complaint  is  generally  fo  flow,  that  its  nature  is  fre¬ 
quently  not  fufpefted  till  it  gets  this  length. 

By  degrees  the  breathing  through  the  nofe  and  the 
fenfe  of  fmell  are  entirely  deflroyed  from  the  mecha¬ 
nical  obftruftion  of  the  tumor  *,  and  the  patient  himfelf 
finds,  that  by  a  violent  expiration  or  infpiration,  the  tu¬ 
mor  can  be  puftied  forward  or  backward  in  the  nofe. 

The  prelfure  which  a  polypus  fometimes  makes  on 
the  nafal  duft  prevents  the  tears  from  flowing  freely  in¬ 
to  the  nofe,  and  is  the  caufe  of  a  watery  eye. 

When  the  tumor  is  large,  the  feptum  of  the  nofe  is 
frequently  preffed  on,  and  pufhed  to  the  oppofite  fide, 
and  then  the  refpiration  is  oppreffed  in  both  noftrils. 
Sometimes  the  tumor  defeends,  and  part  of  it  projefts 
through  the  noftril ;  when  this  takes  place,  the  furfaee 
of  the  part  expofed  to  the  air  becomes  like  common 
{kin.  This  indeed  happens  Avhen  any  mueous  furfaee  is 
expofed.  We  have  obferved  it  in  the  vagina  when 
it  was  inverted,  and  in  the  eyelid  when  the  palpebral 
membrane  was  turned  outwards,  from  a  tumor,  or  any 
other  eaul'e. 

Morgagni  takes  particular  notice  that  the  natural  po- 
fition  of  the  feptum  is  apt  to  be  miftaken  for  difeafe,  as 
it  very  frequently  divides  the  nafal  cavity  into  two  un¬ 
equal  portions. 

Pvlore  frequently  polypi  extend  backward  into  the 
pharynx,  and  can  be  felt  by  introducing  the  finger  be¬ 
hind  the  velum  pendulum  palati.  In  one  rare  inftance, 
we  have  known  a  polypus  fo  large,  as  to  defeend  along 
the  oefophagus  into  the  ftomach,  and  in  another  to  fill 
up  the  whole  cavity  of  the  mouth,  and  produce  fuffoc/- 
tion. 

It  happens  alfo  that  polypi  growing  from  an  exten- 
five  bafe,  feparate,  difplace,  and  produce  an  abforption 
of  the  bones  which  furround  them.  The  bones  of  the 
nofe  are  puftied  upward  ■,  the  maxillary  bones  and  the 
palate  bones  are  disjoined,  and  carried  outward  \  the 
arch  of  the  palate  deprefled  \  the  inferior  margins  of  the 
orbits  are  prdfed  upward,  and  pufh  the  eyes  out  of  their 
orbits. 

Polypi  are  found  to  arife  from  every  part  of  the  nafal 
cavity  ;  but  moft  frequently  from  the  inferior  fpongy 
bones.  Many  furgeons  have  conceived  that  polypi  arofe 
from  general  difeafes  of  the  conflitution,  as  fcrofula,  fy- 
philis,  &.c.  •  but  it  will  in  general  be  found  to  be  a  mere 
local  difeafe,  and  probably  to  arife  from  whatever  tends 
to  prodifee  a  continued  or  repeated  attack  of  inflamma¬ 
tion  in  the  part. 

^  Treatment. — If  polypi  are  attached  to  the  upper 

fpongy  bones,  their  removal  will  be  more  dangerous,  as 
the  inflammation  excited  by  an  operation  wdll  be  rea¬ 
dily  conveyed  to  the  brain.  When  they  are  attached  to 
the  inferior  fpongy  bones,  they  can  be  removed  with 
perfect  fafety. 

The  moft  celebrated  furgeons  have  never  advifed  any 
operation  when  the  tumor  is  fmall  and  gives  no  diftrefs  ; 
but  whenever  it  bceomcs  of  fuch  a  fize  as  to  fill  up  the 
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cavity  of  the  noftril,  difturb  refpiration,  and  affume  a  -  Of  Polypi, 
malign  afpeft,  it  ought  to  be  removed. 

As  long  as  polypi  continue  finail,  or  when  the  mu¬ 
cous  membrane  acquires  that  appearance  which  indi¬ 
cates  the  commencement  of  the  difeafe,  tonic  and  af- 
tringent  remedies  are  generally  recommended,  as  de¬ 
coction  of  oak  bark,  with  alum  •  ftrong  folutions  of 
white  vitriol,  faccharum  faturni,  or  muriate  of  mer¬ 
cury,  ardent  fpirits,  and  vinegar.  Either  of  thefe 
folutions,  which  may  be  felefted,  ought  to  be  thrown 
up  a  little  warm  into  the  nafal  cavity  with  a  fyringe, 
retained  there  half  a  minute  or  more,  and  repeated 
four  or  five  times  daily  \  or  a  piece  of  charpee  wet 
with  them  may  be  put  into  the  nofe  with  a  probe,  and 
applied  to  the  difeafed  furfaee.  Kino,  galls,  white  vi¬ 
triol,  &ic.  fabine  in  the  form  of  powder,  fnuffed  up  in¬ 
to  the  nofe,  as  ftrqng  as  the  patient  ean  fufter  it,  are 
alfo  ufeful  in  flopping  the  progrefs  of  the  difeafe.  Mer¬ 
cury  has  been  found  rather  to  make  them  worfe  ;  cauftic 
and  other  corroding  applications  have  been  of  ufe  in  the 
fofter  kind,  though  they  have  never  produced  a  cure. 

Bougies  have  been  recommended  by  Mr  B.  Bell,  and 
are  faid  to  have  been  ufeful  ;  and  when  the  polypus  is* 
fmall,  they  may  aft  on  the  fame  principle  as  bougies  do 
on  tumors  of  the  reftum,  a  praftiee  fo  fuccefslul  in  the 
hands  of  DelTault. 

Polypi  may  be  removed  either  by  tying  a  ligature 
round  their  neck,  by  tearing  or  twifting  them,  or  by 
cutting  them  out  with  a  knife  or  feiffars. 

Operation . — ProfefTor  Richter  of  Gottingen,  and  fe- 
veral  eminent  praftitioners  of  this  country,  ufe,  in  gene¬ 
ral,  the  forceps  \  and  in  thofe  cafes  where  the  polypus 
is  attached  to  the  inferior  fpongy  bones,  or  to  any  of 
the  inferior  parts  of  the  nafal  cavity,  this  mode  of  ope¬ 
ration  is  much  more  eafily  performed,  and  has  the  belt 
chance  of  fuccefs. 

From  the  foft  fpongy  texture  of  the  fuperior  fpongy 
bones,  and  ethmoid  bone,  with  which  they  are  conneft- 
ed,  there  is  a  confiderable  rifle  of  tearing  and  injuring 
more  parts  than  is  neceffary  for  the  removal  of  the 
polypus  \  and,  as  any  inflammation  excited  on  thefe 
may  fpread  to  the  membranes  of  the  brain,  it  is  more 
advifeable  to  remove  polypi  attached  to  thefe  parts  by 
the  ligature. 

When  polypi  are  completely  within  the  reaeh  of  the 
knife,  adhering  towards  the  external  opening  of  the  no- 
ftrils,  they  may  be  eafily  cut  away. 

In  performing  any  operation,  or  even  making  an  exa¬ 
mination  of  the  date  of  the  nofe,  it  is  of  confiderable  . 
importance  to  attend  to  the  pofition  of  the  forehead, 
and  to  employ  a  proper  light. 

The  head  fhould  be  bent  backwards  \  and  in  order 
to  enlarge  the  external  noftril,  an  afliftant,  on  whofe 
breaft  the  head  of  the  patient  refts,  ought,  with  the 
fore  finger  of  his  right  hand,  to  prefs  upward  the  point 
of  the  nofe  \  whilft,  with  a  probe  in  his  left,  he  Ipreads 
out  the  al-je. 

Of  removing  Polypi  until  the  Forceps, — Forceps  for  95 
this  purpofe  ought  to  be  fix  inches  or  fix  inches  and  a 
half  long,  and  the  axis  at  two-thirds  of  their  length 
diftant  from  the  extremity  of  the  handle  j  fo  that  the 
operator  may  have  the  advantage  of  a  long  lever.  See 
Fig.  I.  Plate  DXV.  .  Plate 

The  points  of  them  ought  to  be  blunt,  rounded  on  DXV. 
the  outfide,  perforated,  and  a  concavity,  made  rough,  x- 

I  extending 
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Of  Polypi,  extending  to  near  the  axis.  The  two  blades  ought  to 
be  feparated  at  their  union,  when  elofed,  and  not  to 
become  parallel  till  they  are  opened  to  a  confidcrable 
diftance,  in  order  that  the  polypus  may  be  held  very 
firmly.  The  blades  ftiould  be  ftrong,  and  pretty 
broad. 

Even  this  form  of  forceps  is  not  always  fufficient  } 
and  it  is  ufeful  to  have  a  pair  of  fuch  as  has  been  recom- 
*  See  Plate  mended  by  Richter*.  They  are  intended  to  be  em- 
DXV.fig. 2. pl0yed  in  thofe  cafes,  where  the  polypus  is  fo  large 
as  completely  to  fill  the  noftril,  and  fo  hard,  that  the 
upper  part  of  the  blades  of  the  common  forceps  cannot 
fufticiently  dilate  to  allow  their  extremity  to  pafs  down 
the  noflril,  and  reach  the  bottom  or  neck  of  the 
tumor. 

It  is  of  great  importance  to  fix  the  forceps  as  near  the 
root  of  the  polypus  as  poflible  •,  for,  when  that  is  ac¬ 
complished,  the  whole  tnafs  may  he  at  once  removed  : 
and  *he  haetimrrhagy  is  never  fo  great  as  if  the  polypus 
was  torn  through  the  middle. 

Often,  however,  it  happen-*,  that  the  polypus  is  fo 
large  a s  to  diftend  the  noftrils  in  fuch  a  manner,  that  it 
is  impofli  :ie  to  difcowr  the  root  f  11 1  the  extremity  is 
removed.  We  mult,  in  fuch  a  caie,  remove  as  much 
as  we  are  able,  and  even  although  the  bleeding  is  pro- 
fufe,  perfevert  in  the  operation  as  long  as  we  can  pull 
any  away  with  fader y. 

When  the.  operation  is  to  be  performed,  the  patient 
ought,  by  bis  own  efforts,  to  pufh  the  body  as  far  for¬ 
wards  as  poflible;  then  the  furgeon,  with  a  pair  of 
fmall  forceps  in  his  left  hand,  feizes  the  puint  of  the 
polypus,  and  having  kept  fafi  hold  of  it,  he  cautioufly 
introduces  the  polypus  forceps  on  the  outlide  of  the 
others.  The  more  time  that  is  heft  owed  on  this  ftep  of 
the  operation,  the  more  the  polypus  becomes  elongated 
and  thinner,  the  more  room  is  given  for  the  forceps, 
and  therefore  the  higher  up  can  the  polypus  be  gra'ped. 
After  it  is  completely  fecured  between  the  blades  of  the 
forceps,  it  is  to  be  twifted  (lowly  round,  and  at  the 
fame  time  pulled  outwards  If  only  a  portion  of  the 
polypus  is  removed,  what^  remains  is  to  be  extracted  in 
the  fame  manner.  The  hremorrhagy  is  generally  pro- 
fufe,  but  feldom  requires  the  aftitlance  of  art  to  ftop 
it. 

p6  Of  Removing  Roly  pi  by  the  Ligature. — The  liga¬ 
tures  confift  of  wire,  catgut,  (ilk  nr  cord  ;  and  dif¬ 
ferent  methods  have  been  employed  for  puffing  them 
round  the  root  of  the  polypus.  In  order  to  remove 
a  poivpus,  the  anterior  part  of  which  is  fituated  in 
f  Plate  one  *‘,e  noftrils,  a  ligature  (a)  f  is  to  be  introduced 
!DXVr,%3  through  a  double  eanula  ( b ).  and  one  end  fixed  round 
the  ring  (c)  ;  whilft  ihe  other  end  (c/)  being  loofe,  al¬ 
lows  the  noofe  at  «■,  to  be  increafed  or  diminiflied,  ac¬ 
cording  to  the  fize  of  the  polvpu^  The  polypus  is  to 
be  grafped  bv  a  pair  of  forceps  put  through  the  noofe, 
and  drawn  forwards.  The  ligature  is  then  to  he  carried 
to  the  root  of  die  pol  pus,  either  by  means  of  the  forked 
’  probe  (fig.  4.),  or  by  one  of  the  porte-noeuds  (fig. 
taking  care  to  tighten  the  wire  gradually,  the  further 
the  instrument  is  introduced.  When  the  noofe  reaches 
the  root  of  the  polypus,  the  ligature  is  to  be  firmly 
drawn,  and  fecured  by  being  twifted  round  the  ring  of 
the  eanula.  If  the  polypus  hang  down  behind  the  ve¬ 
lum  pendulum  p.dati,  the  doubled  wire  is  to  be  flowly 
iiiftnuated  through  the  noftril  into  the  throat.  The 


finger  of  the  furgeon  is  to  be  introduced  into  the  mouth,  of  Polpyi. 
and  by  opening  its  doubling  the  noofe  palled  over  the  u“" "V'"— ^ 
extremity  of  the  polypus,  and  conduced  to  its  root,  by 
gradually  tightening  the  ligature,  and  then  it  is  to  be 
firmly  fixed.  The  ligature  ftiould  be  tightened  once  or 
twice  a- day,  until  the  tumor  entirely  feparates.  As 
there  is  generally  a  confiderable  degree  of  fwelling  and 
inflammation  of  the  tumor  before  this  takes  place,  if  it 
be  fo  fttuated  as  to  difturb  refpiration,  it  may  even  be  ne- 
ceffary  to  perform  bronchotomy  as  a  preliminary  ftep. 

Should  any  part  of  the  polypus  remain,  it  may  be  de- 
ftroyed  by  cauftic,  or  the  actual  cautery,  if  pra&icable. 

Befides  this,  which  is  the  common  and  moft  fimple 
mode  of  applying  the  ligatures,  there  are  others  which 
are  well  adapted  for  particular  tales.  The  apparatus 
emploved  by  Deffault  is  extremely  ingenious  and  well- 
fuited  for  its  puipofc,  but  is  more  particularly  uieful  in 
polypi  of  the  vagina  and  uterus. 

Whet,  this  apparatus  is  fo  be  ufed,  two  porte-noeuds  OeffaultY 
{a  a)  ought  to  be  procured,  and  having  puihtd  the  apparatus, 
cylinder  ever  the  branches  of  the  flalk,  fo  as  to  fhut  the 
ri  gs  (*/)  completely,  a  ligature  of  waxed  thread,  cat¬ 
gut,  or  fnver  wire,  is  to  be  pafled  through  them  (£), 
and  the  extremities  may  be  either  held  along  with  the 
eanula  or  fecurtd  at  <?*.  *  See 

The  two  canulas,  thus  armed,  are  introduced  pa- PateDXV. 
rallel  to  one  another  between  the  tumor  and  parit  ies  of%  5- 
the  cavity  in  which  it  lies  ;  and  when  they  icach  its 
b'ife,  one  is  held  firm,  and  the  other  carried  round  the 
bafe,  crofted  over  the  other,  forming  a  noofe  round 
it. 


The  ligature  being  pulled  tight  by  an  aftiftant,  the 
two  ends  are  to  be  put  through  the  hole  (g'j  of  the 
other  eanula,  and  fixed  to  the  axis  at  h . 

The  extremity  (  ^)  is  then  to  be  flip!  along  the  liga¬ 
ture  clofe  to  the  polypus  ;  and  the  ligature  being  firmly 
fixed  to  the  other  extremity,  the  two  porte-nauds  may 
be  at  once  removed,  by  allowing  the  ring  to  divide  and 
the  ligature  to  efcape. 

This  being  done,  nothing  remains  to  complete  the 
operation.  The  ligature  is  kept  round  the  polvpus  till 
it  drops  off,  and  as  the  parts  begin  to  give  way,  it  ought 
to  be  retained  always  perfectly  tight ;  and  this  may  be 
eafily  accomplifhed  by  turning  the  fere  w  at  h. 

The  apparatus,  too,  (hg-  6.  Plate  DXV.)  may  alfo 
be  fometimes  ufeful,  from  the  flexibility  of  the  eanula, 
which  conveys  and  diretfts  the  ligature. 

2.  Of  the  Polypus  of  the  ReRum.  ^ 

Polypi  of  the  return  differ  confiderably  from  the 
common  haemorrhoid al tumor ,  in  their  fymptoms  and  ap¬ 
pearances.  They  reftmbje  the  flefhy  polypi  in  other 
parts  of  the  body,  in  their  colour  and  external  form, 
and  they  are  alfo  fometimes  ulcerated  on  the  fur  face. 

On  cutting  through  a  large  tumor  of  this  kind,  we 
found  it  compofed  of  a  vaft  number  of  cells,  fame  of 
them  very  large,  and  all  of  them  filled  with  blood. 

Their  progrefs  is  flow,  and  we  have  feen  them  grow  as 
big  as  a  large  walnut.  1  hey  do  not  alter  their  fize  at 
different  times,  as  is  obferved  in  the  hasmorrhoidal  tu¬ 
mor,  except  that  they  are  apt  to  fwcll,  when  allowed 
to  remain  long  external  to  the  anus.  They  are  moft: 
commonly  fituaied  in  the  return,  clofe  to  the  anus-,  fo 
that  when  the  patient  goes  to  flool  they  are  pufhed 

downwards, 
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Of  Polypi,  downwards,  and  appear  externally.  When  very  large, 

. . ""V  they  are  alfo  apt  to  come  through  the  anus  by  the  leaf! 

exertion  in  walking.  They  are  generally  attended  with 
more  or  lefs  pain  or  unealinefs  on  going  to  (tool j  and  when 
they  become  fo  large  as  to  come  through  the  anus  in 
walking,  the  difeaie  becomes  very  diftreffing.  They 
are  often  accompanied  with  a  difeharge  of  mucus. 
Sometimes,  too,  hemorrhoidal  tumors  are  formed  con¬ 
tiguous  to  the  polypus  ;  but  the  latter  is  generally  point¬ 
ed  out  by  the  patient  as  the  original  fwelling,  and  that 
which  gives  moft  pain.  Thefe  tumors  may  alfo  be  rea¬ 
dily  dill  in  gui  died  from  one  another  by  their  difference 
in  colour  and  general  form. 

99  Treatment . — Ailringents,  with  opium,  and  bougies, 

may  alleviate  the  fymptoms  ;  but  as  they  feldom  give 
permanent  relief,  the  moft  complete  and  fafeft  mode  of 
cure  is  removing  them  with  the  knife,  if  they  can  be 
readily  reached  j  if  not,  the  ligature  is  preferable,  al¬ 
though'  it  gives  much  more  pain  *,  for  it  fometimes  hap¬ 
pens,  that  a  very  profufe  bleeding  follows  after  they 
have  been  cut  away.  The  hsemorrhoidal  tumors  which 
accompany  the  polypus  difappear  after  its  removal. 

When  they  are  tied  with  a  ligature,  this  can  be  done 
in  moft  cafes  by  fimply  tying  a  ftrong  filk  thread  firmly 
round  the  bafe  of  the  tumor.  Often  the  bafe  is  larger 
than  the  apex,  and  then  it  is  neceffary  to  pafs  through 
the  middle  of  the  tumor  a  curved  needle  with  two  liga¬ 
tures,  one  to  tie  each  half  of  it.  To  prevent  any  mif- 
take,  and  accelerate  the  operation,  furgeons  make  one 
of  the  ligatures  of  black,  and  the  other  of  white  thread. 
Whilft  the  mortified  part  is  feparating,  great  attention 
is  neceffary  to  keep  the  furrounding  parts  from  excoria¬ 
ting  j  and  this  is  to  be  done  by  frequently  wafhing  with 
warm  water,  or  a  faturnine  folution,  and  anointing  them 
with  faturnine  ointments,  or  the  unguentum  refino- 
fum.  Fig.  7.  Plate  DXV.  gives  an  outline  of  tumors  of 
this  kind. 

too  3.  Polypi  of  the  Gums 

Moft  frequently  are  conne£fed  with  a  carious  tooth, 
or  of  the  alveolar  proceffes  of  the  jaw  bone  j  fometimes, 
however,  not.  They  are  generally  of  a  firm  flefliy  tex¬ 
ture,  rounded  form,  polifhed  furface,  and  are  very  apt 
to  bleed  j  and  they  fometimes  grow  to  a  very  large  fize, 
and  become  malignant.  They  are  beft  removed  by  the 
knife  ;  and,  as  they  bleed  profufely,  it  is  often  necef- 
fary  to  ufe  the  a61ual  cautery  to  reftrain  it.  If  the  bone 
is  found  carious,  the  dileafed  part  fhould,  if  poftible,  be 
be  removed,  or  means  ufed  to  afiift  and  promote  its  ex¬ 
foliation  ;  and  when  this  has  taken  place  the  polypus 
✓  often  difappears  without  any  operation. 

-xoi  4.  Polypus  of  the  Frontal  Sinus. 

This  is  a  very  rare  difeafe,  and  it  produces  the  fame 
dreadful  confequences  as  that  of  the  antrum.  Art  can 
perhaps  venture  to  do  little,  as  the  clofe  connexion  to 
the  brain  would  render  any  attempt  to  remove  it  dan¬ 
gerous. 

'Xoz  5.  Polypus  of  the  Antrum  Maxillar'e. 

The  furgeon  is  feldom  aware  of  the  prefenCe  of  this 
difeafe  until  it  is  far  advanced,  and  has  bfcgtin  to  diftend 
the  bony  cavity  in  which  it  is  formed.  It  fometimes 
acquires  a  prodigious  bulk,  feparating  and  rendering  ca¬ 
rious  the  bones  of  the  face,  puftiing  the  eyeball  ©ut  of 
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the  orbit,  and  filling  up  the  cavity  of  the  mouth.  If  Of  Folyph 
the  nature  of  the  complaint  is  early  fufpe&ed,  by  re-  v 
moving  a  portion  of  the  external  parietes  of  the  antrum 
with  a  trephine,  the  polypus  may  perhaps  be  removed 
from  its  attachments  ;  but  if  that  is  impra&icable,  ftrong 
aftringent  applications,  cauftic  or  the  adlual  cautery,  or 
removing  portions  by  the  knife,  may  arreft  the  progrefs 
of  the  difeafe. 

6.  Polypi  of  the  Urethra .  10  $ 

Thefe  are  what  have  been  called  caruncles,  and  were 
fuppofed  to  be  the  moft  common  caufe  of  ftridhire.  It 
is  now,  however,  well  known  that  they  occur  feldom. 

If  their  growth  is  not  checked  by  the  ufe  of  a  bougie, 
and  if  they  are  not  near  the  meatus  urinarius,  it  may  be 
neceffary  in  fome  cafes  to  cut  in  upon  the  urethra,  in 
order  to  get  them  extirpated  ;  but  that  muft  happen 
rarely. 

7.  Polypi  of  the  Bladder  Io4 

Are  beyond  the  reach  of  the  furgeon,  but  they  occur 
very  rarely  5  and  the  diftreffing  fymptoms  which  attend 
this  difeafe,  can  only  be  alleviated  by  thofe  internal  me¬ 
dicines  which  dilute  the  urine  and  allay  the  irritability 
of  the  bladder. 

8.  Polypi  of  the  Ear .  105 

They  fometimes  grow  from  the  membrana  tym- 
pani,  but  they  generally  arife  from  the  cavity  of  the 
tympanum,  after  the  membrana  tympani  has  been  do- 
ftroyed  by  ulceration.  They  referable  the  common 
mucous  polypi  in  ftru&ure  \  and  they  are  moft  frequent¬ 
ly  accompanied  by  a  difeharge  of  puriform  matter  and 
a  total  lofs  of  hearing.  They  may  be  removed  with  a 
ligature  in  moft  cafes  very  eafily  \  or  they  may  be  torn 
out  with  forceps  ;  and  it  is  always  neceffary  to  touch  the 
part  to  which  they  adhered  repeatedly  with  cauftic,  and 
to  ufe  ftrong  aftringent  walhes,  in  order  to  prevent  their 
future  growth. 

9.  Polypus  of  the  ConjunEliva. 

We  have  never  obferved  them  on  the  conjundKva  co¬ 
vering  the  eyeball  *,  but  they  are  formed  on  the  inner 
membrane  of  the  eyelids,  and  moft  frequently  on  the 
upper  one..  They  are  foft  pendulous  maffes,  which, 
being  loofe,  float  between  the  eyelid  and  ball,  and  fome¬ 
times  even  pafs  beyond  the  edge  of  the  lids.  They  are 
of  the  red  colour  of  the  inflamed  mucous  membrane  j 
but  thofe  portions  which  are  expofed  to  the  external  at- 
mofphere  become  dry,  and  often  drop  off.  They  are 
often  formed  in  confequencc  of  the  membrane  being  in¬ 
flamed  by  the  abfeefs  burfting  internally.  They  are 
„  eafily  removed  by  the  knife  •,  and  they  are  prevented 
from  being  regenerated,  by  flight  fcarifications  or  the 
application  of  lunar  cauftic  to  the  bafe. 

TO.  Of  the  Polypus  of  the  Uterus .  107 

Thefe  polypi  are  found  to  grow  either  from  the  fun¬ 
dus,  the  lower  edge  of  the  os  uteri,  or  from  the  infide 
of  the  cervix.  The  firft  is  the  moft,  and  the  fccond 
the  leaft  frequent.  The  fhape  of  the  uterine  polypi  is 
generally  pyriform,  having  a  very  narrow  neck..  They 
are  commonly  of  the  farcomatous  kind  ;  though  it  often 
happens  that  polypi  are  formed  in  uteri  affe&ed  with  ■ 

I  2  cancer. 
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SURGERY. 


Vlithse  cancer*  Polypi  protruding  into  the  vagina  are  apt  to 
r  ' .  be  miflaken  for  prolapfed  uteri  ;  and  this  mi  flake  is  more 
likely  to  take  place  in  fome  cafes  where  the  polypus  ac¬ 
quires  a  large  bulk  in  the  uterus,  and  is  fuddenly  pro¬ 
truded  into  the  vagina,  and  ftrangulated  by  the  os  tinci. 
Cafes,  too,  of  prolapfed  uteri  have  been  miflaken  for, 
and  treated  as  polypi. 

The  fafeft  mode  of  removing  uterine  polypi  is  with 
the  ligature.  When  it  is  lituated  in  the  uterus,  this 
operation  is  impracticable  3  but  when  it  defcends  into 
the  vagina,  it  may  be  very  readily  done  by  the  appara¬ 
tus  of  Deffault  (Plate  DXV.  fig.  5.). 

Sect.  VI.  Of  Aphtha. 

The  formation  of  aphthae,  when  they  are  examined 
with  care  in  their  different  degrees,  may  probably  ex¬ 
tend  our  views  of  the  intimate  itrudlure  of  the  mucous 
membranes.  Boerhaave  confidered  them  as  fmall  fupev- 
fieial  ulcerations,  and  Stahl  regarded  them  as  tubercles 
or  puftules.  From  the  prefent  flate  of  our  knowledge 
it  is  difficult  to  determine  whether  aphthae  arife  from 
the  chorion  of  the  mucous  membrane,  in  its  papillae,  or 
in  its  mucous  follicles. 

Aphthae  are  formed  on  the  lips,  the  gums,  the  inte¬ 
rior  of  the  mouth,  the  tongue,  the  palate,  the  amygdalae, 
the  cefophagus,  and  alfo  in  the  ftomach  and  inteftines. 
They  are  moft  frequent  in  children  and  old  people,  and 
they  have  been  observed  in  people  who  inhabit  places 
where  the  air  is  tainted,  and  who  live  on  unwholefome 
food. 

The  aphthae  of  the  adult  may  be  confidered  as  a  col- 
le&ion,  more  or  lefs  agglomerated  or  infulated,  of  white 
fuperficial  rounded  tubercles,  each  about  the  fize  of  a 
millet  feed.  Thefe  tubercles  difeharge  a  ferous  humour  3 
the  pellicle  which  covers  the  mucous  membrane  is  de¬ 
tached,  and  is  progreflively  formed  in  the  different  parts 
of  the  mouth,  and  even  in  the  refl  of  the  alimentary 
canal.  They  are  fometimes  diffeminated  in  folitary  pu¬ 
ff  ules  over  the  tongue,  the  angles  of  the  lips,  or  the 
back  part  of  the  mouth,  with  a  benign  eharadler.  At 
other  times  they  are  formed  and  fecmingly  propagated 
from  the  interior  of  the  oefophagus  ;  pafs  the  back  part 
of  the  mouth,  forming  a  white,  thick,  and  ffrongly  ad¬ 
hering  cruff  *,  and  thefe  are  often  dangerous  from  a  com¬ 
plication  of  typhus  fever. 

The  aphthous  tubercles  vary  in  colour.  Sometimes 
they  are  tranfparent ;  at  other  times  they  are  white, 
with  a  certain  degree  of  thicknefs  ;  they  are  alfo  fome- 
'  times  of  a  deep  yellow  colour,  and  fometimes  they  are 
livid  or  blackiffi,  a  fymptom  which  always  indicates  a 
greater  degree  of  danger. 

Aphthae  may  alfo  be  frequently  obferved  in  people 
who  have  taken  many  courfes  of  mercury.  In  thefe 
cafes,  the  repeated  adlion  of  the  mercury  on  the  mouth 
appears  to  leave  on  that  organ  a  degree  of  fenfibility  or 
weaknefs  which  difpofes  it  to  the  difeafe.  It  happens 
not  unfrequently  that  thefe  aphthae  are  confidered  as 
venereal  fores,  in  confequence  of  the  venereal  difeafe 
not  having  been  properly  cured  3  on  this  fuppofition  a 
new  mercurial  courfe  is  employed,  which  only  augments 
the  difpofition  to  aphthae,  and  makes  the  fores  fpread 
more  rapidly. 

The  aphthae  of  children  are  preceded  by  a  profound 
fleep,  by  agitation  of  the  mufcles  of  the  face  and  lips,  dif- 


Chap.  III. 

ficulty  of  refpiration,  proffration  of  ff rength,  feeblenefe  Of  Ha;- 
of  the  pulfe,  and  vomiting.  In  the  mild  form  of  the  »»"hagy 
difeafe,  white  fuperficial  Ipots  appear  in  different  parts  from 
of  the  mouth,  which  are .  feparated  from  one  another,  ^UraneT' 
and  the  interffices  are  neither  red  nor  inflamed.  The  < — — v-  '  j 
bottom  of  the  mouth  has  often  been  difcoloured,  and 
the  heat  immoderate  ;  there  is  no  difficulty  in  {wallow¬ 
ing,  and  the  child  can  readily  fuckle  3  the  fleep  is  na¬ 
tural,  and  there  is  a  flight  diarrhoea.  The  fpots  during 
the  firff  days  preferve  their  whitenefs  and  tranfparency  ; 
they  afterwards  become  a  little  yellow,  exfoliate  in 
flakes,  and  go  away  entirely  about  the  ninth  or  tenth 
day,  particularly  when  the  child  has  a  nurfe. 

The  confluent  or  gangrenous  aphthae  have  other  cha¬ 
racters.  The  fmall  puftules  are  contiguous  to  one  an¬ 
other,  and  fpread  not  only  over  the  lips,  the  gums,  the 
tongue,  and  the  interior  of  the  cheek  ;  but  we  alfo  fee 
them  at  the  bottom  of  the  throat.  The  mouth  of  the 
child  is  burning  ;  the  lips  are  with  difficulty  applied  to 
the  nipple,  and  fometimes  it  is  excoriated  by  their  contadl. 
Deglutition  is  very  difficult,  and  the  moft  Ample  drinks 
given  in  fmall  quantities,  and  with  precaution,  do  not 
enter  into  the  ftomach  but  with  pain.  There  is  a  eon- 
ftant  purging  of  greenifh  matter,  which  inflames  and 
excoriates  the  fkin  round  the  anus  3  the  child  is  very 
feeble  and  heavy,  and  the  eyes  are  funk  and  fliut,  and 
the  child  fereams.  The  whole  interior  of  the  mouth 
from  the  lips  to  the  throat  becomes  at  laft  lined  with  a 
white  thick  cruft,  refembling  coagulated  milk.  This 
cruft  becomes  yellow,  and  forms  a  flough,  which,  after 
it  falls  off,  expofes  gangrenous  ulcers  of  a  dark  brow  nidi 
yellow  colour. 

Treatment . — In  the  benign  form  of  the  difeafe  in  109 
children,  it  is  of  great  confequence  to  get  the  child  a 
good  nurfe  3  and  the  affedled  parts  may  be  w allied  over 
five  or  fix  times  a-day  with  a  piece  of  caddis  dipped  in 
a  little  water  gruel,  to  which  has  been  added  a  few 
drops  of  fulphuric  acid.  Borax,  either  in  powder  or 
folutien,  has  alfo  been  confidered  by  fome  as  a  ufcful 
application.  When  the  cruft  has  feparated,  if  the  re¬ 
maining  ulcer  be  painful  and  irritable,  its  furface  may 
be  rubbed  over  with  nitrate  of  filver,  or  any  other  cau- 
ftic  application.  Sometimes  very  malignant  looking 
ulcers  remain  in  the  adult,  after  the  feparation  of  the 
cruft.  In  thefe  cafes,  cauftie  may  be  employed  3  and 
we  have  often  feen  them  heal  rapidly  by  touching  their 
furfaces  once  a-day  with  a  weak  folution  of  corrofive 
fublimate  or  muriatic  acid.  For  the  treatment  of  the 
confluent  aphthae,  fee  Medicine. 

Sect.  VII.  General  Remarks  on  the  Heemorrhagy  from  IIO 
Mucous  Membranes . 

All  the  mucous  furfaces  are  particularly  fubjedl  to 
haemorrhagy  3  and  this  may  arife  either  from  a  rupture 
of  the  veffels,  or  the  blood  may  be  poured  out  by  the 
exhalents. 

The  fuperficial  pofition  of  the  veflels,  and  confequent- 
ly  their  wTant  of  firmnefs  and  fupport,  expofes  them  much 
to  rupture  by  very  flight  concnftions.  We  have  ex¬ 
amples  of  this  in  the  bronchiae,  brought  on  by  coughing  ; 
in  the  nofe,  by  flight  blows  on  the  head,  or  by  violent 
fneezing;  and  in  the  redlum,  by  ftraining  on  going  to 
ftool.  I  he  effedls  of  ftones  or  gravel  on  the  mucous 
membrane  lining  the  urinary  organs  are  the  fame  3  and 

even 
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Of  Kre-  even  the  mod  cautious  introduXion  of  a  found  or  bougie 
norrhu  gy  j^to  the  urethra,  often  caufes  bleeding  ;  or  the  High  tell 
rom  Mu-  fr^jon  0f  polypi  of  the  nofe  and  gums,  or  the  introduc- 
°branes.ra  tion  of  a  probe  into  the  lachrymal  paffages.  When  con- 

_ !  -!-■,  i  fiderino-  the  difeafes  of  the  fkin,  we  mentioned,  that  in 

fome  difeafes,  particularly  fome  peftilential  fevers,  the 
exhalents  of  the  flan  poured  out  red  blood.  The  fame 
thing  happens  among  the  mucous  membranes.  We  of¬ 
ten  fee  blood  come  from  the  nofe,  from  the  bronchia', 
flomach,  and  inteftines,  urinary  bladder  and  kidneys, 
where  there  has  been  no  reafon  to  fuppofe  ulceration 
previoufly  to  have  taken  place,  or  any  thing  to  caufe  a 
rupture  of  any  of  the  veffels. 

in  I.  Hamorrhagy  from  the  Nofe . 

Hsemorrhagy  from  the  nofe  arifes  from  a  variety  of 
caufes.  We  often  obferve  it  after  fevers,  and  then  it  has 
been  confidered  as  critical.  In  young  people  it  occurs 
very  frequently,  and  from  very  flight  caufes  ;  and  it  has 
been  fometimes  known  to  take  place  at  the  menflrual 
period. 

Hsemorrhagy  from  the  nofe  is  generally  preceded  by 
fymptoms  of  an  increafed  quantity  of  blood  to  the  head, 
pulfating  motion  of  the  temporal  arteries,  feeling  of 
Weight  about  the  head,  fymptoms  which  are  preceded 
or  accompanied  by  other  changes  in  more  diftant  parts  ; 
fuch  as  fpontaneous  laflitude,  pains  about  the  belly. 

When  the  means  mentioned  for  this  complaint  in  the 
article  Medicine  have  failed,  recourfe  mull  be  had  to 
compreffion.  Doflils  of  lint  introduced  into  the  noflrils 
are  fometimes  efieXual ;  or  the  gut  of  fome  fmall  ani¬ 
mal,  tied  at  one  end,  then  introduced  by  a  probe  into 
the  nofe  as  far  as  the  pharynx,  and  filled  with  cold  wa¬ 
ter,  or  water  and  vinegar,  and  fecured  by  a  ligature,  by 
adapting  itfelf  to  all  the  parts,  and  prefling  equally  on 
them,  has  been  attended  with  advantage.  When  thefe 
remedies  like  wife  fail  in  their  effeX,  a  piece  of  catgut 
or  wire  may  be  introduced  through  the  nofe  into  the 
throat,  and  brought  out  at  the  m<futh  ;  a  piece  of  fponge, 
or  a  bolder  of  lint  of  a  fize  fufficient  to  fill  the  back- 
part  of  the  noftril,  is  then  to  be  fixed  to  it ;  the  fponge 
is  next  to  be  drawn  back  and  properly  applied.  An¬ 
other  is  to  be  applied  to  the  anterior  part  of  the  noftril 
and  fecured.  The  fame  may  be  done  to  the  other 
noftril,  if  it  be  necefiary  ;  or  the  fponge  may  be  of  fuch 
a  fize  as  to  fill  the  ends  of  both  noftrils  at  the  fame 
time.  By  this  contrivance  the  blood  not  finding  an 
outlet,  will  foon  coagulate,  and  prevent  any  farther  eva¬ 
cuation. 
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for  the  prefervation  of  health  ;  for  if  it  be  fupprelTed,  or  H se¬ 

if  it  flops  fpontancoufly,  it  occafions  a  variety  of  nervous  from*  Mu- 
affeXions,  fuch  as  fpafmodie  tightnings  about  the  cheft,cous  Mem- 
colic  and  vertig®.  brar.es. 

Treatment . — When  the  haemorrboidal  difeharge  has  v— 1 "V— * 
become  habitual  like  the  menflrual  difeharge,  we  not 
only  ought  not  to  attempt  curing  it,  but  if  it  be  from 
any  caufe  fupprefl'ed,  it  ought  to  be  reftored.  If  it  be 
the  effeX  of  general  plethora,  it  is  to  be  removed  by  a 
vegetable  diet  and  moderate  exercife.  In  order  to  mo¬ 
derate  the  difeharge,  the  patient  ought  to  lie  in  the  ho¬ 
rizontal  pofturc  on  a  bard  bed,  avoid  all  exercife,  keep 
the  belly  open  by  cooling  laxatives,  or  even  to  take 
acids  if  the  bleeding  is  exccflive,  and  apply  cold  to  the 
loins  and  periiiseum.  As  a  fudden  fuppreffion  of  the 
hemorrhoidal  difeharge  is  the  eaufe  of  many  difeafes,  it 
is  of  much  importance  to  reproduce  it.  To  effect  this, 
leeches  applied  to  the  anus,  and  warm  fomentations,  are 
the  mod  efficacious  remedies. 

3.  Hcemorrhagif  from  the  Bladder  (Hematuria).  113 

Hemorrhagy  from  the  bladder  is  a  dileafe  moft  fre¬ 
quent  in  old  people  ;  it  is  often  occafioned  by  a  fuppref- 
fion  of  the  hemorrhoidal  difeharge,  or  any  other  accuf- 
tomed  difeharge  of  blood.  It  is  fometimes  the  confe- 
quence  of  excefs  in  living  and  drinking,  and  of  a  feden- 
tary  life  folic  wed  by  great  exercife.  It  alfo  arifes  from 
a  plethoric  ftate  of  the  fyftem,  violent  exercife  on 
horfeback,  the  internal  ufe  of  eantharides,  a  contufion  in 
the  region  of  the  kidneys,  or  from  ftone  in  the  bladder. 

Treatment . — The  treatment  to  be  employed  is  the 
fame  as  in  hemorrhagy  in  general.  Every  thing  ought 
to  be  avoided  which  might  tend  to  irritate  the  kidneys 
or  the  urinary  bladder.  Laxatives,  acid  drinks,  the  ap¬ 
plication  of  ice  to  the  lumbar  region,  hypogaftrium,  and 
perineum,  or  to  the  infide  of  the  thighs,  is  of  great  im¬ 
portance.  Under  the  articles  Medicine  and  Mid¬ 
wifery,  wTe  have  confidered  the  hemorrhagies  from 
the  lungs  and  uterus.  *  We  may  here  remark  the  con¬ 
nexion  and  ftrong  fympathy  which  fubfifts  between 
thefe  organs,  and  alfo  between  them  and  the  other  or¬ 
gans  of  the  body  ;  for  a  minute  acquaintance  with  thefe 
may  often  lead  to  a  fuccefsful  mode  of  treating  their  dif¬ 
eafes.  When  the  menfes  are  fuppreffed,  there  is  often 
a  hsemorrhagy  from  the  mucous  membrane  of  the  lungs; 
and  there  are  alfo  many  cafes  of  obftruXion  in  the 
bowels  which  bring  on  hsemorrhagy  both  from  the  lungs 
and  uterus  ;  a  hsemorrhagy  which  never  ceafes  until  the 
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rhoidalis . 

The  difeharge  of  blood  from  the  reXum  is  a  difeafe 
chiefly  confined  to  thofe  advanced  in  life.  It  is  often 
occafioned  by  full  living,  change  from  an  aXive  to  a 
very  fedentary  life,  the  abufe  of  purgatives,  particularly 
aloes  ;  violent  paflions,  or  habitual  melancholy.  The 
fymptoms  which  precede  and  accompany  this  difeafe,  are 
bearing  down  pains,  and  a  fenfation  of  weight  in  the 
back  and  loins,  fometimes  a  numbnefs  in  the  limbs, 
and  a  contraXed  pulfe,  third,  diminution  of  urine,  fla¬ 
tulency,  and  fometimes  a  difeharge  by  ftool  of  a  white 
mucus.  The  difeharge  returns  commonly  in  a  periodi¬ 
cal  manner  once  a  month,  and  thus  becomes  necefiary 


primary  affeXion  be  removed. 

Sect.  VIII.  General  Remarks  on  the  Ulceration  of  Mu¬ 
cous  Membranes . 

Simple  inflammation  of  a  mucous  furfaee  feldom,  if 
ever,  terminates  in  ulceration,  moft  ulcers  of  thefe  parts 
having  a  fpecific  charaXer.  The  venereal  inflammation 
rapidly  terminates  in  ulceration  ;  and  aphthae  have  the 
fame  tendency,  forming  often  what  are  called  phagade- 
nic  fores. 

The  mucous  membrane  of  the  nofe  is  peculiarly  fub- 
jeX  to  ulceration  ;  ulcers  alfo  occur  in  the  different 
parts  of  the  mouth  ^d  gums,  in  the  inteftinal  canal, 
and  alfo,  though  very  feldom,  in  the  urethra.  It  is 

th$' 
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Of  the  the  fird  of  thefe  only  which  are  to  be  treated  of  in  this 
Difeafes  of  place> 

Serous  r 

Mem-  Of  ]Jlcers  0f  the  Nofey  or  Ozcena . 

branes. 

u  This  fpecies  of  ulcer  fometimes  appears  in  the  no- 

11 5  firils,  and  fometimes  in  the  frontal  or  maxillary  finus. 
It  generally  fucceeds  a  violent  coryza.  It  alfo  fome¬ 
times  arifes  from  blows  on  the  nofe,  or  from  the  appli¬ 
cation  of  very  acrid  fubdances.  Ozoena  is  often  accom¬ 
panied  with  inflammation,  haemorrhagy,  pains,  caries  of 
the  bones  which  fometimes  deftroys  the  palate  bones, 
cartilages  of  the  noftrilsj  and  by  hindering  more  or  lefs 
the  free  paflage  of  the  air,  it  alters  the  tone  of  the 
voice. 

Treatment.*—  In  the  Ample  ozaena,  much  benefit  ge¬ 
nerally  arifes  from  the  ufe  of  adringent  wafnes,  fuch  as 
a  decoCtion  of  oak-bark  and  alum,  folutions  of  fulphate 
or  acetate  of  zinc,  or  the  acetate  of  lead.  The  belt 
mode  of  ufing  thefe  is  to  injeCt  them  a  little  warmed, 
with  a  common  fyringe,  into  the  affeCled  noflril,  three  or 
four  times  a  day  3  and  when  the  quantity  of  difcharge 
diminifhes  and  becomes  of  a  better  quality,  an  ointment 
compofed  of  the  flowers  of  zinc  or  the  like,  fpread  on  a 
piece  of  lint,  fhould  be  introduced  once  or  twice  a  day 
into  the  noflril. 

When  the  ozaena  is  of  a  more  virulent  nature,  and 
the  bones  affeCled  with  caries,  there  is  generally  great 
reafon  to  fufpeCl  a  venereal  taint.  This  can  only  be  de¬ 
termined  by  the  hiftory  of  the  complaint  and  the  condi- 
tutional  fymptoms  of  the  venereal  difeafe  being  prefent. 
In  fuch  cafes  mercury  is  the  only  remedy,  and  along 
with  its  internal  ufe  the  injection  of  mercurial  lotions, 
and  the  ufe  of  fumigations,  will  be  ferviceable.  In  fuch 
ulcers  as  are  obdinate,  and  which  do  not  partake  of  any 
venereal  taint,  a  liniment,  with  an  eighth  part  of  the 
red  precipitate  of  mercury,  or  a  fmaller  proportion  of 
the  acetate  of  copper,  has  been  recommended  by  Mr 
Bell  as  an  ufeful  application.  In  fome  cafes,  too,  where, 
after  the  venereal  taint  is  dedroyed  by  a  proper  mercu¬ 
rial  courle,  there  remains  an  obflinate  fore,  the  above 
liniment  may  be  ufeful,  and  it  has  alfo  been  found  in 
fuch  cafes  of  much  advantage,  a  courfe  of  farfaparilla  or 
cinchona. 

Chap.  IV. 

ns  Of  the  difeafes  of  Serous  Membranes.  v 

General  Remarks  on  the  Pathology  of  Serous  Membranes . 

The  phenomena  of  the  difeafes  of  ferous  membranes 
are  very  different  from  any  of  thofe  of  the  other  textures 
which  have  been  mentioned.  When  they  are  attacked 
with  inflammation,  the  ferous  furfaces  often  adhere 'to*- 
gether,  or  if  fuppuration  lakes  place,  it  is  never  accom¬ 
panied  with  ulceration  or  erofion  of  their  fubdance. 
However  abundant  thefe  purulent  collections  may  be, 
the  membranes  always  remain  found,  with  only  a  little 
additional  thicknefs  3  the  purulent  fluid  rejeCted  from 
,  them,  being  like  the  natural  fluid  formed  by  exhala¬ 
tion. 

*1  he  ferous  cavities  are  alfo  fubjeCI  to  haemorrhagy, 
and  to  preternatural  colUaions  of  the  exhaled  fluid. 

Under  the  article  Medicine  we  have  treated  of  in- 
flammation  of  the  pleura,  membranes  of  the  brain  and 
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peritoneum,  and  alfo  of  haemorrhagy  from  thefe  organs.  Of  Afcites. 
In  this  place  wre  (hall  confider  dropfy  and  haemorrhagy 
from  the  vaginal  coat  of  the  tefles,  as  the  only  difeafes 
belonging  to  furgery. 

Sect.  I.  Dropfy  qf  the  Peritoneum ,  or  Afcites .  ny 

When  w'ater  colle&s  in  a  cnnfiderable  quantity  with¬ 
in  the  cavity  of  the  peritoneum,  the  fkin  becomes  dry 
and  fcurfy,  and  the  fuperfieial  veins  varieofe.  In  one 
cafe  they  appeared  like  large  tubes  half  fllled  with  blood, 
the  anterior  part  of  the  canal  thin  and  dry,  and  the  po- 
flerior  portion  hard  and  unyielding.  The  fkin  at  the 
umbilicus  is  fometimes  much  diftended,  and  the  water 
feen  diming  through  it  as  in  a  common  blifter.  The 
water  varies  much  in  its  appearance  5  moll  frequently  it 
is  yellow  or  browniftu  We  have  feen  it  as  thick  and 
dark  coloured  as  coffee  grounds.  In  one  cafe  it  was 
vifeid  and  tenacious,  refembling  the  white  of  an  egg  3 
and  in  other  inflances  it  refembled  milk  and  water,  with 
the  milk  partly  curdled.  Afcites  is  generally  accom¬ 
panied  with  a  difeafe  of  fome  of  the  abdominal  vifeera, 
and  mofl  frequently  the  liver. 

It  is  not  confined  to  any  particular  period  of  life, 
but  has  been  obferved  more  frequently  in  men  than  in 
women. 

The  fymptoms  of  afcites  are,  1.  The  fwelling  and 
fenfe.  of  tightnefs  over  the  belly.  2.  Laborious  and  dif¬ 
ficult  breathing,  efpecially  in  the  horizontal  poflure. 

3.  The  didinCt  feeling  of  fluctuation,  upon  applying  one 
hand  to  one  fide  of  the  belly,  and  linking  it  with  the 
other  hand  on  the  oppofite  fide.  4.  The  urine  is  in 
fmall  quantity,  and  of  a  dark  red  colour.  There  is 
alfo  third,  a  dry  fkin,  often  a  feeling  of  heat,  and  very 
frequently  oedema  of  the  inferior  extremities.  118 

Paracentefis . — When  the  fwelling  becomes  large,  and  Operation, 
internal  medicines  have  no  effeCl  in  diminifhing  it,  it  is 
advifeable  to  difcharge  the  water  by  an  artificial  open¬ 
ing,  an  operation  which  feldom  cures  the  difeafe,  but  is 
always  attended  with  temporary  relief,  and  may  be  re¬ 
peated  as  often  as  the  water  is  found  to  collect.  S mucker 
has  performed  it  feventy  times,  and  protracted  the  pa¬ 
tient’s  life  for  many  years.  The  operation  is  to  be  per¬ 
formed  by  introducing  a  trocar  *  at  the  linea  alba,  as  in  *  See  Pk*6 
a  hydrocele,  about  two  or  three  inches  below  the  umbi- 
licus.  Many  furgeons  now  prefer  this  place,  as  it  pre¬ 
vents  all  rifk  of  wounding  the  epigadric  artery,  or  any 
other  important  part.  It  was  formerly  the  common 
practice  to  introduce  the  indrument  on  the  left  fide  of 
the  abdomen,  half  way  between  the  umbilicus  and  an¬ 
terior  Superior  fpinous  procefs  of  the  ileum,  in  order  to 
avoid  the  liver  and  epigadric  artery.  But  thofe  who 
laid  down  this  rule  were  not  aware  of  the  change  in  the 
relative  fituation  of  parts  when  difeafed  3  and  it  has  fe- 
veral  times  happened  to  Mr  Cline  and  other  eminent 
furgeons,  in  performing  the  operation  at  this  place,  that 
they  have  wounded  the  epigaftric  artery,  and  the  pa¬ 
tient  has  died  of  haemorrhage.  The  difleClion  of  the  ab¬ 
dominal  mufcles  in  patients  who  Lave  died  of  dropfy, 
fhows  how  much  the  reBi  are  extended  in  breadth,  and 
the  fituation  of  the  epigadric  arterv  changed. 

The  place  for  entering  the  trocar  being  determined, 
and  marked  with  ink,  the  patient  diould  be  placed  in 
the  horizontal  podure,  and  in  fuch  a  fituation  that  the 

wate* 
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Of  water  can  be  run  off  readily  into  a  veffel  proper  to  re- 

lydrocde.  ce’ye  But  as  patients  arc  very  apt  to  faint  if  the 
water  is  fuddcnly  removed,  and  no  preffure  applied  to 
fupport  the  belly  as  it  is  emptied,  it  is  neceffary  to 
make  an  equal  preffure  during,  and  after  the  operation. 
From  neglecting  this  in  fo me  cafes,  dangerous  fymptoms 
have  arifen,  and  in  one  inflance  the  patient  died  three 
days  after  the  operation  from  this  eaufe. 

A  piece  of  flannel  as  broad  as  the  belly,  and  divided 
into  feveral  pieees  at  each  end,  and  thefe  drawn  acrofs 
*  Plate  each  other  by  affiftants,  or  the  bandage  *,  anfwers  for 

>XIV.  this  purpofe.  By  either  of  thefe  modes  the  belly 

may  be  gradually  eompreffed  as  the  water  is  let  out, 
and  the  compreflion  continued  for  feveral  days  after  the 
operation.  Sometimes  the  water  does  not  come  out 
readily,  by  a  portion  of  omentum  or  inteftine  coining 
in  contaft  with  the  end  of  the  canula}  but  the  di  (charge 
may  be  afliffed  by  introducing  within  the  canula  a  blunt 
probe,  or  a  lefs  canula  within  the  firft,  having  fmall 
perforations  at  the  extremity  and  edges.  After  all  the 
water  is  difcharged,  a  piece  of  plafter  fhould  be  applied 
to  the  wound,  and  every  caution  taken  to  exclude  the 
admiffion  of  the  external  air.  The  bandage  ihould  alfo 
be  kept  applied,  and  it  may  be  wprn  for  iotne  time. 

up  SECT.  II.  Water  co/leBed  in  the  cavity  of  the  Vaginal 
Coaty  or  Hydrocele . 

The  effufion  of  water  in  the  tunica  vaginalis,  frequent¬ 
ly  accompanies  hernia,  the  fcrophulous  l’chirrus,  vene¬ 
real  and  other  enlargement*  oi  the  teflicle  j  but  in  fuel) 
cafes,  it  is  merely  to  be  confide  red  as  a  fymptom  accom¬ 
panying  thefe  diforders.  Mr  Home  mentions  tales 
where  it  was  a  fymptom  of  flritlure.  It  occurs  alio 
during  the  abatement  of  inflammation  of  the  teflicle*, 
and  fometimes  more  or  lefs  of  the  water  lemains  after 
the  inflammatory  fymptoms  have  aifappeared.  In  cafes 
of  this  kind  the  tunica  vaginalis  is  generally  found 
thickened,  and  there  is  an  effufionof  lymph  over  its  furface 
and  over  the  furface  of  the  albuginea.  In  many  cafes, 
the  water  is  colle&ed  where  there  is  no  apparent  altera¬ 
tion  in  the  ftru&ure  of  the  parts.  The  difeafe  in  fuch 
cafes  moil  probably  arifes  either  from  a  dim  ini  (lied  ao- 
forption  or  from  an  increafed  exhalation.  If  the  difeafe 
has  been  of  long  duration,  the  tunica  vaginalis  is  gene¬ 
rally  thickened,  to  a  great  degree  fometimes :  and  par¬ 
ticularly  in  old  people  it.  becomes  hard  or  cartilaginous. 
We  have  feen  feveral  preparations  where  it  was  converted 
into  a  fhell  of  bone.  We  have  met  with  two  cafes  where 
a  round  fjbflance  refembling  cartilage  was  found  float¬ 
ing  loofc  in  the  water  of  a  hvdrocele.  It  is  not  uncom¬ 
mon  to  find  the  veffels  alfo  of  the  fpermatic  veins  be¬ 
come  more  or  lefs  varicofe.  Cohesions  of  water 
of  a  very  confiderable  fize  form  fometimes  after  birth 
( wind  rupture');  but  in  old  people  they  are  mod  frequent. 
The  water  is  ufually  colle&ed  only  in  one  cavity  *,  but  it 
fometimes  happens,  that  in  confequence  of  adhefions  be¬ 
tween  the  tunica  vaginalis  and  teflicle,  feveral  irregular 
fhaped  bags  are  formed  in  which  it  is  contained.  The 
water  ufually  colle&s  in  one  fide  of  the  ferotum,  fome¬ 
times  alfo  in  both.  The  water  is  generally  clear  and 
ffraw-coloured,  fometimes  it  is  coloured  with  blood, 
fometimes  yellow  or  brown,  and  fometimes  thick,  and 
like  coffee  grounds.  See  Morgagni,  Ep.  xxxviii. 
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The  quantity  of  water  varies.  In  the  A£L  Erud.  Lip-  Of 
lienfis  1725.  p.492,  there  is  mention  made  of  a  cafe  Hydrocei& 
which  contained  forty  pounds  of  fluid.  Doight  faw  one 
which  contained  four  pounds.  There  are  fometimes  al¬ 
fo  hydatids  found  along  with  the  water.  Richter  has 
met  with  four  cafes  of  this  kind. 

Symptoms . —  1.  The  ferotum  is  commonly  of  a  pyrami-  120 

dal  form,  and  the  corrugations  of  the  external  fkin 
are  deftroyed  in  proportion  to  the  bulk  of  the  fwelling. 

The  fhapeof  the  tumor  however  varies  3  in  fome,  cafes,  it 
is  very  globular,  and  in  others  it  appears  like  two  fwel- 
lings  joined.  It  is  even  altered  from  the  manner  in 
■which  it  is  fufpended*,  if  a  bag  trufs  has  been  worn  it  is 
ufually  oblong.  2.  The  fwelling  generally  begins  at 
the  lower  part  of  the  ferotum,  and  as  its  bulk  increafes, 
it  gradually  afeends  towards  the  abdominal  ring.  3.  It 
appears  pellucid  when  held  between  the  eye  and  a  can¬ 
dle  3  but  this  is  not  a  certain  prognoftic,  as  the  tranfpa- 
rency  is  deflroyed  when  the  tunica  vaginalis  is  thick 
and  hard,  or  when  the  water  is  turbid  and  dark.  4.  It 
gives  the  diflindl  fenfation  of  fludluation.  In  fome 
cafes,  however,  the  degree  of  thiekening  of  the  tunica 
vaginalis  renders  the  fluctuation  obfeure  or  impercep¬ 
tible,  and  alfo  deflroys  its  tranfparency.  5.  The  tumor 
cannot  be  made  to  recede  or  change  its  fituation  from 
preffure  or  change  of  pofture  of  the  body.  6.  The  tef- 
ticle  is  involved  in  the  fwelling,  and  can  be  diftinguifhed 
like  a  firm  unyielding  mafs  at  the  pofterior  part  of  it. 

In  cafes  where  adhefions  have  been  formed,  the  pofition 
vuies}  but  the  patient  generally  knows  where  it  lies, 
and  preffure  applied  to  the  part  of  the  fwelling  where 
it  is  fituated  gives  pain.  Sometimes  the  teflicle  is  pla¬ 
ced  at  the  under  part  ot  the  fv. tiling,  fometimes  in 
the  middle.  Mr  Bell  felt  it  twice  forwards.  Some¬ 
times  along  with  the  water  there  are  hydatids  float¬ 
ing  in  the  cavity  ot  the  vaginal  coat.  Somering  fa\s, 
that  he  has  often  obferved  this  appearance.  7.  The 
fpermatic  cord  can  be  readily  diflinguifhed  unaltered. 

8.  The  tumor  gives  little  or  no  pain,  and  the  patu  i,t 
fuff  rs  merely  irom  its  bulk.  9.  The  growth  of 
the  fwelling  is  generally  very  flow,  and  fonietin.es 
years  elapfc  before  it  becomes  a  great  inconvtni- 
ence  3  fometimes,  however,  it  forms  rapidly.  \V'hen 
it  grows  very  large,  the  integuments  become  thick, 
and  the  veins  varicofe  3  if  the  {welling  extends  up  to 
the  inguinal  ring,  the  cord  cannot  be  felt,  and  the 
penis  is  fometimes  fo  much  involved  in  the  tumor,  that 
it  appears  like  an  umbilicus  or  piece  of  corrugated 
Ikin. 

Treatment . — In  children,  the  water  generally  difap-  11 
pears  in  a  (hurt  time,  by  the  application  of  ftrong  aflrin- 
gent  or  difeutient  applications.  In  kune  cafes,  the  diftafe 
advances  fo  Howdy,  that  it  is  fufficient  to  ivtarafufpeniory 
bandage.  Richter  mentions  a  cafe  where  it  was  twenty 
years  old  before  it  was  neceffary  to  remove  the  water. 

When  the  fwelling  becomes  fo  large  as  to  render  it 
neceffary  todifchaige  the  water,  the  operation  may  be 
either  palliative  or  radical .  The  object  of  the  firfl 
is  merely  to  remove  the  water,  after  which  ihe 
difeafe  commonly  returns  3  and  by  the  feeond,  an  ad- 
hefion  is  intended  to  be  produced  between  tire  furface 
of  the  vaginal  coat  and  albuginea,  and  confequently  the 
cavity  in  which  the  water  was  colle&ed  entirely  oblitera¬ 
ted,  In  making  choice  of  thefe  modes  of  treatment, 

it 
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Of  it  is  neceflary  to  attend  to  the  following  rules.  i.  When 
Hjdrocele.  ^  hydrocele  is  large,  it  is  fafer  to  perform  the  palliative 

v  ~  operation  ^  and  afterwards  when  it  has  again  collected 
in  lefs  bulk,  the  radical  one  may  be  employed.  2.  W  hen 
the  date  of  the  teflicle  is  not  accurately  afcertained,  it 
is  better  firft  merely  to  difeharge  the  water,  which  al¬ 
lows  it  to  be  completely  examined.  3.  The  palliative 
operation  {hould  be  employed  in  all  cafes  where  the  dif- 
eafe  is  connected  with*a  morbid  ftate  of  any  contiguous 
organ.  4.  In  all  other  cafes,  the  radical  operation  is 
preferable. 

122  Palliative  Operation . — The  matter  may  be  difehar- 
ged  either  by  a  pun&ure  made  with  a  lancet  or  by  a 
fmall  trocar. 

*  See  Plate  When  the  trocar  *  is  to  be  introduced,  the  pofte- 
DXIV.  rlor  partmf  the  tumor  (hould  be  firmly  grafped  in  the 
left  *  hand,  fo  that  the  fluid  is  pufhed  to  the  anterior 
and  inferior  part  of  i*.  A  puncture  is  to  be  made,  with 
a  lancet,  through  the  integuments  at  the  mod  prominent 
part  of  the  fwelling,  large  enough  to  admit  readily  the 
trocar,  taking  care  to  avoid  any  large  fuperficial  vein. 
The  trocar  is  then  to  be  pufhed  through  the  coats  of 
the  tumor  perpendicularly }  but  when  it  has  entered  the 
cavity,  which  is  known  by  the  feeling  of  a  fudclen  want 
of  refinance,  the  point  (hould  be  dire&ed  upward,  and 
carried  forward  a  fufficient  way  \  fo  that  the  furgeon  is 
allured  of  its  being  within  the  cavity  fo  far  that  there  is 
no  rifk  of  its  falling  out. 

After  all  the  matter  has  been  allowed  to  flow  out, 
and  the  canula  withdrawn,  the  wound  (hould  be  cover¬ 
ed  with  a  piece  of  flicking  plafler,  and  the  ferotum  fup- 
ported  by  a  fufpenfory  bandage.  If  the  operation  is  to 
be  done  with  a  lancet,  an  ineifion  fliould  be  firfl  made 
through  the  (kin,  rather  larger  than  what  is  neceflary 
into  the  cavity.  Then  a  pundure  is  to  be  made  through 
the  tunica  vaginalis,  which  will  allow  the  water  to 
flow  out  ;  and  the  difeharge  may  be  affifted  by  the  in¬ 
troduction  of  a  probe,  diredlor,  or  hollow  tube,  into  the 
opening.  The  trocar  (hould  always  be  employed  for  this 
operation,  except  when  the  hydrocele  is  fo  fmall  that  the 
teflicle  would  be  in  danger  of  being  wounded  by  it,  or 
when  there  is  any  enlargement  of  the  teflicle  accom¬ 
panying  the  hydrocele,  which  is  not  well  underftood,  or 
if  the  tunica  vaginalis  is  extremely  thick  and  the  fluc¬ 
tuation  not  diftinCf. 

123  Radical  Operation. — An  obliteration  of  the  tunica 
vaginalis  may  be  produced  either  by  an  infufion  of  lymph 
on  the  furfaces  of  the  tunica  vaginalis  and  albuginea, 
or  by  the  procefs  of  granulation.  The  firfl.  is  effected 
by  injeCling  into  the  cavity  a  flimulating  fluid  to  pro¬ 
duce  inflammation  and  adhefion  5  the  fecond  is  by  lay¬ 
ing  open  the  cavity  to  produce  inflammation  and  fup- 
puration,  and  to  allow  it  to  fill  by  granulation. 

124  By  InjeSlion. — Dr  Monro  primus  firft  propofed  and 
adopted  this  ingenious,  yet  Ample  mode  of  cure  *,  and 
it  is  now  that  which  is  moft  generally  pra&ifed  in  all 
cafes  not  attended  with  any  peculiarity  or  puzzling 
fymptom.  The  fluid  contained  in  the  tunica  vaginalis, 
is  to  be  difeharged  by  a  trocar,  in  the  manner  recom¬ 
mended  in  the  palliative  treatment.  The  trocar  for 
this  purpofe  (hould  be  of  a  rounded  form,  which  is  ei¬ 
ther  altogether  cylindrical,  or  only  a  fmall  flit  at  its 
extremity  for  that  of  Andre ,  which  is  flat  and  flit  up 
at  both  fides,  is  apt  to  allow  the  fluid  to  be  effufed  into 
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the  cellular  membrane  of  the  ferotum  •,  an  accident  Of 
which  we  have  feen  repeatedly  happen,  and  always  fru-  Hydrocele, 
ftrates  the  object  of  the  operation.  ”  ****** 

The  fluid  is  then  to  be  injected  through  the  canula 
either  by  a  fyringe  (Plate  DXIV.)*  which  has  a  move¬ 
able  flop-cock,  that  it  may  be  filled  as  frequently  as  is 
neceflary,  or  by  an  elaftic  bottle,  which  has  a  valve  in 
its  pipe,  fo  as  to  allow  the  fluid  to  pafs  forward,  but  to 
prevent  its  exit.  It  is  not  neceflary  to  injeft  as  much 
fluid,  as  there  was  water  in  the  hydrocele  )  it  anfwcrs 
well  to  fill  the  cavity  moderately,  and  by  gentle  ftrokes 
on  the  ferotum  agitate  it  over  the  whole  furface.  The 
fluid  moft  commonly  employed  is  port  wine .  Some 
recommend  it  to  be  diluted,  but  it  is  better  to  ufe 
it  pure,  and  allow'  it  to  remain  a  longer  or  fliort- 
er  time  according  to  the  degree  of  pain  it  excites, 
and  the  general  irritability  of  the  patient.  In  hofpi- 
tals,  other  fluids  are  ufed,  as  being  lefs  expenfive.  Mr 
Cline  of  St  Thomas’s  hofpital  employs  a  folution  of 
the  fulphate  of  zinc  3i.  ad  lbi.  From  five  minutes 
to  a  quarter  of  an  hour  is  in  moft  cafes  a  fufficient 
length  of  time  to  allow  the  wine  to  remain.  If 
it  excite  fevere  pain  in  the  teflicle  or  cord,  it  may 
be  detained  more  or  lefs  time.  A  confiderable  degree 
of  uneafinefs  is  always  to  be  wifhed  for  in  order  to  fc- 
cure  fucccfs  in  the  operation.  After  the  wine  is  with¬ 
drawn,  the  wround  (hould  be  covered  with  a  piece  of 
flicking  plafter  or  caddis  ;  the  ferotum  well  fupported 
with  either  pillows  or  a  trufs,  and  the  patient  put  to 
bed.  The  operation  excites  more  or  lefs  fwelling  in  a 
longer  or  (hortcr  period.  The  medium  effed  on  the 
tefticle  is  to  caufe  it  to  fwrell  about  the  bulk  of  a  tur¬ 
key’s  egg  in  four  or  five  days  ;  and  the  furgeon  (hould, 
by  purfuing  the  antiphlogiftic  regimen,  moderate  as  far 
as  in  his  powrer  the  inflammatory  fymptoms  to  that 
pitch,  and  by  an  oppofite  treatment  bring  them  up 
to  that  degree  (hould  they  be  too  mild.  Low  diet, 
local  or  even  general  blood  letting,  purging,  the  ho¬ 
rizontal  pofture  and  fomentations,  are  the  moft  powerful 
means  to  arreft  inflammation  ;  but  if  the  patient  has 
little  pain,  he  fliould  live  on  a  nourifhing  diet,  and  fome 
local  ftimulant  may  be  applied  over  the  ferotum  until 
a  fufficient  degree  of  inflammation  comes  on.  If  the 
inflammatory  (ymptoms  abate,  the  fwelling  difappears  ; 
and  it  is  advifable  to  wear  always  afterwards  a  bag  trufs 
to  fupport  the  v'hole  ferotum.  In  fome  cafes  the  water 
again  colleds,  and  then  the  operation  fliould  be  re¬ 
peated  *,  but  it  requires  caution,  as  the  relative  fituation 
of  parts  is  fometimes  altered  from  fome  partial  adhefions 
having  formed  between  the  tunics. 

Wc  have  feen  frequently  cafes  where  it  was  thought 
that  the  water  has  been  regenerated  a  few  days  after 
the  operation,  which  fwelling  afterwards  disappeared* 

This  probably  arifes  from  an  effufion  in  the  cellular 
membrane,. but  it  requires  no  particular  treatment 

By  Incijion . — After  grafping  the  tumor  firmly,  an  in-  I2^ 
cifion  is  to  be  made  through  the  (kin  with  a  fcalpel,  from 
its  fuperior  to  its  inferior  part.  A  pun&ure  is  to  be  made 
towards  the  upper  part,  with  a  lancet,  large  enough  to  ad¬ 
mit  the  point  of  the  fore  finger  \  the  fluid  is  allowed  gra¬ 
dually  to  efcape  through  the  opening ,  and  the  tunica 
vaginalis  is  to  be  laid  open  its  whole  extent  with  a  probe- 
pointed  biftoury  in  the  fame  direclion  as  the  ineifion 
through  the  integuments.  Pledgets  of  lint  dipped  in 
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Of  oil,  or  covered  with  iimple  ointment,  are  to  be  put  be- 
Hyuroce'e.  tween  t]ie  0f  the  wound,  down  to  the  bottom  of  the 
cavity,  one  on  each  fide  of  the  tefticle ;  and  the  edges 
of  the  ferotum  are  to  be  brought  together  either  by 
{traps  or  future.  A  fingle  ligature  put  through  the  in¬ 
teguments  oppofite  the  tefticle,  anfwers  belt,  and  pre¬ 
vents  the  tefticle  from  being  pufiied  without  the  edges 
of  the  wound  in  confequence  of  the  degree  of  fwelling 
the  operation  oecafions.  The  whole  fhould  be  covered 
with  a  pledget  of  ointment,  and  fufpended  in  a  tight 
bandage. 

In  three  or  four  days  after  the  operation,  the  external 
dre flings  ftiould  be  removed  *,  and  in  one  or  two  days 
more,  the  pledgets  interpofed*  between  the  tuniea  vagi¬ 
nalis  and  tefticle  may  be  taken  away  and  renewed.  The 
ligature  fliould  be  cut  out  whenever  the  fwelling  of  the 
parts  begins  to  abate,  or  at  any  time  when  it  appears  to 
create  irritation.  During  the  cure,  great  care  fhould 
be  taken,  firft,  by  the  introduction  of  flips  of  platter, 
to  prevent  the  union  but  from  the  bottom  $  fecondly,  to 
guard  again  ft  the  collection  of  matter  in  any  cavity  ; 
thirdly,  to  prevent  the  lips  of  the  wound  feparating  far, 
thus  expofing  the  tefticle  and  protracting  the  cure  ;  and 
fourthly,  to  lay  open  freely  any  finufes  which  may  form. 
The  cure  goes  on  much  more  rapidly  by  perfevering  in 
the  horizontal  pofture,  and  keeping  the  ferotum  well 
fupported.  The  bowels  fliould  be  always  kept  open 
and  regular,  and  when  fuppuration  has  begun,  the  pa- 

126  tient’s  ftrength  fhould  be  fupported  by  a  nourifliing  diet 
‘When  to  be  and  bark  or  port  wine,  if  neeeflary.  The  cure  takes  from 
adopted.  three  to  eight  weeks  in  moft  cafes.  This  mode  of  ope¬ 
rating  is  the  moft  eligible  when  there  is  any  ambiguity 
in  the  cafe,  as  it  allows  the  tefticles  to  be  accurately 
examined,  and  caftration  performed  if  neeeflary.  It 
ought  alfo  to  be  performed  when  the  tuniea  vaginalis  is 
mueh  thickened  and  hardened,  and  it  is  fometimes  ne- 
ceflary,  even  to  cut  away  fome  of  the  hardeft  portions. 
The  modes  of  curing  liydroeele  by  a  feton ,  caujlic ,  &c» 
are  now  generally  given  up. 

127  Sect.  III.  Dropfy  of  the  Thorax ,  or  Hydrothorax . 

The  fluid  is  fometimes  confined  to  one,  and  fometimes 
affedts  both  Tides  of  the  cheft.  It  is  commonly  of  a 
brown  or  yellow  colour ;  fometimes  it  is  reddifli  from 
a  mixture  of  blood.  Its  chemical  qualities  are  thofe  of 
ferum.  When  it  is  accumulated  in  a  large  quantity, 
the  lungs  are  more  or  lefs  compreffed.  Dr  Baillie  has 
feen  a  lung  not  larger  than  the  elofed  fift.  It  is  alfo  in 
fome  inflances  accompanied  with  adhefions  between  the 
furface  of  the  lungs  and  pleura. 

The  exiftence  of  water  is  known  by  the  following 
fymptoms.  Refpiration  is  fhort  and  difficult  ;  and  the 
patient  cannot  reft  in  bed,  except  the  head  and  trunk 
be  elevated  from  the  horizontal  pofture.  The  fleep  is 
often  interrupted  by  alarms  and  difagreeable  dreams, 
and  the.  patient  fuddenly  ftarts  from  it  with  a  fenfe  of 
fuffoca.tion  :  he  is  unable  to  ftoop  much  forward,  or  raife 
any  thing  from  the  ground.  There  is  fometimes  a  teaf- 
ing  cough,  with  little  expedtoration.  During  the  pro- 
grefs  of  the  difeafe,  the  pulfe  is  very  variable  ;  but  it  is 
generally  irregular.  The  countenance  is  pale,  and  the 
lips  and  cheeks  of  a  purple  hue.  The  urine  is  dimi- 
niihed  in  quantity,  and  of  a  high  colour.  The  bowels 
are  generally  eonftipated.  The  feet  and  legs  are  com- 
Vjcte.  XX.  Part  I. 
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monly  anafarcous.  The  undulation  of  a  fluid  may  be 
heard  by  the  patient  himfelf,  and  moving  the  body  by 
fudden  jerks  will  fometimes  affill  in  difeovering  the  dif-  ...  f. 
eafe.  The  affedted  fide  has  in  fome  cafes  been  obferved 
to  be  enlarged. 

This  difeafe  is  treated  by  the  exhibition  of  internal 
medicines,  where  the  quantity  of  water  is  fmall  ;  but 
when  it  collects  in  fuch  a  quantity  as  to  threaten  fuffo- 
cation,  it  ought  to  be  difeharged  by  an  opening  made 
into  the  cavity  of  the  thorax.  The  ineifion  ought  to 
be  made  between  the  fifth  and  fixth  ribs,  half  way  be¬ 
tween  the  fternum  and  fpine  ;  two  inches  in  length 
through  the  fkin.  The  fubjacent  parts  ought  to  be 
cautioufiy  divided  ;  and  the  ineifion  ffiould  be  diredted 
rather  towards  the  upper  part  of  the  fixth  rib,  to  avoid 
wounding  the  intercoftal  artery  and  nerve,  which  ereep 
along  the  inferior  edge  of  the.  fifth  rib.  The  pleura, 
which  is  diftiiiguifficd  by  its  bluiih  colour,  ffiould  be 
carefully  cut  with  the  point  of  the  knife  \  fo,  that,  in  cafe 
of  adhefion,  the  lung  is  not  wounded:  and  if  the  water 
flows  out,  a  canula  fliould  be  introduced  into  the  open¬ 
ing.  II  it  does  not,  in  confequence  of  adhefion,  another 
ineifion  muft  be  made.  Great  care  fliould  be  taken  to 
prevent  the  admiffion  of  air,  and  for  that  purpofe,  the 
opening  ffiould  be  made  valvular,  by  pulling  up  the 
fkin  which  is  to  be  eut  through.  If  the  quantity  is  very 
great,  it  may  be  drawn  off  at  two  different  intervals  ; 
or  if  it  is  colledted  in  both  cavities  of  the  thorax. 

SECT.  IV.  Dropfy  of  the  Pericardium.  1 

Water  is  fometimes  found  in  the  pericardium  when 
there  is  none  in  any  other  cavity  of  the  thorax,  but  it  is 
generally  accompanied  with  a  collection  of  water  in 
fome  of  them.  The  fymptoms  of  this  difeafe  are  nearly 
fimilar  to  thofe'of  hydrothorax  5  and  we  find  that  Def- 
fault  and  other  very  eminent  furgeons  have  not  been 
able  to  diftinguifh  them.  Dr  Baillie  fays,  “  that  the 
feeling  of  oppreffion  is  more  accurately  confined  to  the 
fituation  of  the  heart;  and  the  heart  is  more  diflurbed 
in  its  fun  dt  ions  in  dropfy  of  the  pericardium  than  in 
hydrothorax.”  It  is  alfo  faid,  that  a  firm  undulatory 
motion  can  be  felt  at  every  ftroke  of  the  heart. 

If  the  exiftence  of  this  complaint  is  afeertained,  and 
if  the  quantity  of  water  is  fufpetted  to  be  great,  it  may 
be  perhaps  advifable  to  difebSrge  it,  as  pfadtifed  in  one 
cafe  by  Dcffault,  by  making  an  opening  between  the 
fixth  and  feventh  ribs  of  the  left  fide,  oppofite  to  the 
apex  of  the  heart. 

SECT.  V.  Blood  effufed  in  the  Tunica  Vaginalis .  I2f> 

(Haematocele). 

The  effufion  of  blood  within  the  cavity  of  the  va¬ 
ginal  coat  is  charadtcrifed  by  the  fudden  appearance 
of  the  tumor,  by  its  wanting  the  tranfpareney  of  a  hy- 
droeele,  by  its  greater  weight,  and  by  its  being  moft 
commonly  occafioned  by  fome  accident.  It  is  ulbally 
produced  by  the  trocar  ufed  in  performing  the  palliative 
operation  wounding  a  vefiel  which  pours  its  blood  into 
the  vaginal  cavity ;  it  is  ftill  more  apt  to  happen  when, 
a  lancet  is  ufed  and  a  varicofe  veflcl  pundlured.  It  alfo. 
takes  place  from  the  rupture  of  a  varicofe  veflcl  by  the 
fudden  depletion  of  a  large  hydrocele. 

If  the  fwelling  is  fmall,  it  may  difapp^ar  by  the  local 
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ufe  of  difcutients  and  ft  milliards,  fuch  as  folutions  of 
faccharum  faturni,  or  that  of  alum,  vinegar,  &c.  If  it 
does  not  yield  to  thefe,  and  if  it  has  acquired  a  confi- 
derable  bulk,  the  blood  ftiould  be  difcharged  by  an  in- 
cifion  y  and  any  bleeding  veflel  either  fecured  by  a  liga¬ 
ture,  or  by  ftrong  ftimulants,  and  the  wound  afterwards 
treated  as  in  common  hydrocele. 


move  them.  In  fome  inftances  they  have  been  removed  Of 
by  the  application  of  blifters  5  but  the  moft  certain  me-  Co^t^0ns 
thod  is,  to  make  a  fmall  pun&ure  into  the  fiic,  or  to  Joint^ 

draw  a  cord  through  it  ;  or,  after  the  punclure  is  made,  - - 

to  prefs  out  the  contents,  and  then  inje£l  fome  gently 
ftimulating  fluid,  as  port  wine  and  water  heated  blood- 
warm. 
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Sect.  III.  Of  Collections  within  the  Capfular  Ligaments  15'2 
of  the  Joints . 


Difeafes  cf  the  Sinovial  Membranes. 

Sect.  I.  General  Obfervations  on  the  Pathology  of 
Sinovial  Membranes . 

The  difeafes  of  the  finovial  membranes  are  much 
ot**-!  lo'f.  nn^rilood  thftn  thofe  of  the  tex¬ 
tures  which  we  have  examined.  They  cto  not 
to  be  fympathetically  affe&ed  in  the  difeafes  of  other 
parts.  In  the  acute  difeafes  of  the  important  vifeera, 
the  fkin,  the  mucous  furraces,  the  cellular  membrane, 
the  nerves,  &c.  are  more  or  lefs  fympathetically  afFeft- 
ed,  whilft  all  the  finovial  membranes  remain  undifturbed. 
In  this  refpeft  they  refemble  the  bones, .  cartilages,  and 
fibrous  membranes.  Neither  is  the  finovial  fluid  fubje6t 
to  the  different  alterations,  which  we  obferve  of  the 
ferous  fluid.  We  never  find  any  preternatural  mem¬ 
branes  formed  on  the  articulating  furfaces y  and  the  pre¬ 
ternatural  collections  of  finovia  never  contain  any  of 
the  white  floculcnt  matter  fo  frequent  in  ferous  collec¬ 
tions. 

The  finovial  membranes  are  fubjeCl  to  inflammation, 
and  are  probably  the  feat  of  many  of  thofe  pains  about 
the  joints  which  are  fo  frequent.  Their  fluids  are  alfo 
fometimes  increafed  to  a  preternatural  quantity,  and 
chalky  or  earthy  depofitions  are  alfo  occafionally  found 
in  them. 


Sect.  II.  Of  Ganglions . 

An  increafe  of  the  finovial  fluid  in  the  burfae,  or  ten¬ 
dinous  (heaths,  forms  a  fpecies  of  dropfy  called  a  ganglion. 
It  is  not,  however,  probable  that  thefe  tumors  are  al¬ 
ways  formed  in  a  natural  finovial  capfule  :  moft  com¬ 
monly  they  are  accidental,  and  are  formed  in  the  cellu¬ 
lar  membrane  y  for  they  are  frequently  found  in  parts 
where  no  natural  capfule  exifts.  They  are  moft  frequent¬ 
ly  met  with  over  the  tendons  upon  the  back  of  the 
wrift,  and  often  likewife  about  thofe  of  the  ankle  and 
other  parts  of  the  extremities.  When  preffed,  they  are 
found  to  poflefs  a  confiderable  degree  of  elafticity,  from 
which,  and  from  their  fituation,  they  may  generally  be 
diftinguiftied  from  other  cncyftedTumors.  They  feldom 
arrive  at  any  great  bulk,  are  not  often  attended  with 
pain,  and  commonly  the  fkin  retains  its  natural  appear¬ 
ance.  On  being  laid  open,  they  are  found  to  contain  a 
tough,  vifeid,  tranfparent  fluid,  refembling  the  glaire  of 
eug,  which  is  alfo  fometimes  of  a  reddifh  colour. 

They  are  generally  produced  by  fprains  or  contufions 
of  the  joints,  or  by  rheumatifm.  In  many  inftances, 
they  go  off  infenfibly,  without  any  afilftance  from  art 
but  as  this  is  often  not  the  cafe,  means  ought  to  be  ufed 
for  removing  them.  For  this  purpofe,  friClion  frequent¬ 
ly  repeated,  or  gentle  compreflion  applied  to  them  by 
means  cf  thin  plates  of  lead  and  bandages,  fometimes  re- 
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Collections  here  may  confift  of  ferum,  blood,  or  pus 
and  fynovia  combined.  They  are  moft  frequently  met 
with  in  the  joint  of  the  knee,  and  may  be  produced 
either  by  internal  or  external  caufes.  Thefe  kinds  of 
collections  may  in  general  be  diftinguiftied  from  each 
other. 

Watery  effufions,  commonly  called  dropfeal  fwelhngs 
of  the  ar&  chiefly  in  confequence  of  fevere  rlieu- 

matic  complaints ;  and  'vlien  the  tumor  fa  not  very 
large,  the  fluctuation  of  the  fluia  he  .elt  by  pref- 
fure.  When  a  large  eftufion  appears  immediately  after 
a  violent  bruife,  it  is  probable  that  it  cotififts  chiefly  of 
blood  :  but  when  it  fueceeds  a  violent  fprain,  attended 
with  great  pain,  inflammation,  and  fu'clling,  termina¬ 
ting  in  an  effufion,  there  is  every  reafon  to  think  that 
the  contained  fluid  confifts  of  pus  mixed  with  fynovia. 

Swellings  of  the  joints  are  moft  apt  to  be  confounded 
with  collections  in  the  burfte  mucofie,  or  with  matter 
effufed  in  the  adjacent  cellular  fubftance.  From  the 
firft  of  thefe  they  are  generally  diftinguiftied  by  the  con¬ 
tained  fluid  pafiing  readily  from  one  fide  of  the  joint  to 
the  other,  and  from  its  being  diffufed  over  the  whole  of 
it  *,  Avhereas,  when  it  is  contained  in  the  burfte the  tU- 
rrt  nr  mnfinpr]  to  a  narticular  oart.  and  is  feldom  at¬ 


tended  with  much  pain. 

When  fuch  colle&ions  can  fafely  be  allowed  to  re¬ 
main,  the  capfular  ligament  ought  never  to  be  opened^ 
as  they  can  often  be  removed  by  difcutients.  Even  con¬ 
fiderable  colleaions  arifing  from  rheumatifm  may  com¬ 
monly  be  difeuffed  by  friaion,  fomenting  the  parts  with 
warm  vapour,  keeping  them  conftantly  moift  Avith  fa- 
turnine  folutions,  covering  them  properly  AVith  flannel 
an.d  applying  blifters.  When  thefe  fail,  fupporting  the 
part  Avith  a  laced  flocking,  or  Avith  a  roller,  has  fre¬ 
quently  been  of  fervice.  But  whether  a  rheumatic  tu¬ 
mor  can  be  difeuffed  or  not,  it  ought  not  to  be  opened  y 
for  the  inconvenience  attending  it  is  more  tolerable 
than  the  pain  and  inflammation  which  may  enfue.  But 
when  the  matter  Avould  do  mifehief  by  lodging,  it  fhould 
be  difcharged.  Effufed  blood  and  matter  Avhich  fuc- 
ceed  high  degrees  of  inflammation  are  of  this  kind. 
Blood  is  frequently  extravafated  among  foft  parts  Avith- 
out  much  detriment  y  but  Avhen  in  contaCl  with  carti¬ 
lage  or  bone,  it  foon  injures  them.  The  matter  ought 
to  be  difcharged  fo  as  moft  effetfually  to  prevent  the  ad~ 
miflion  of  air  into  the  cavity  of  the  joint.  For  this  pur¬ 
pofe  the  opening  fhould  be  made  Avith  a  trocar  •,  and 
the  fkin,  previoufiy  drawn  tight  to  the  upper  part  of  the 
tumor,  fhould  be  pulled  doAvn  immediately  on  AvithdraAV- 
ing  the  canula.  A  piece  of  adhefive  plafter  fhould  be 
immediately  laid  over  the  opening,  and  the  whole  joint 
fhould  be  firmly  fupported  by  a  flannel  roller  carefully 
applied.  If  the  patient  be  plethoric,  he  fhould  be 
blooded  to  fuch  an  extent  as  his  ftrength  will  bear  *,  he 

fhould 
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Of  the  Dif- fhould  be  put  upon  a  flri&  anliphlogifijc  regimen,  and 
«afes  of  the  jn  every  refped  fhould  be  managed  with  caution  *,  for 
Bones.  ^  inflammation  being  very  apt  to  enfue,  tve  cannot  too 
much  guard  againft  it. 

Sect.  IV.  Of  Moveable  Bodies  which  are  found  within 
the  Sinovial  Capfules . 

Moveable  bodies  have  been  found  in  many  of  the 
finovial  capfules  of  the  human  body.  But  they  are  moft 
frequent  in  the  knee  joint  •,  and  it  is  there  only  where 
they  require  furgical  afliftance.  Thefe  bodies  are  gene¬ 
rally  compofed  of  cartilage  in  the  form  of  lamellae,  and 
there  is  often  an  offeous  concretion  in  their  centre.  The 
caufe  of  their  formation  is  not  known  \  but  it  is  probable 
that  they  are  formed  by  a  gradual  depofition  of  the  car¬ 
tilaginous  matter  on  the  articulating  furface.  They 
have  been  often  met  with,  attached  by  narrow  necks  to 
the  finovial  cavity  \  fo  that  when  this  attachment  is  de- 
flroyed,  they  float  loofe  in  the  cavity,  and  undergo  per¬ 
haps  but  little  future  change.  • 

When  they  occur  in  the  knee  joint,  and  acquire  fuch 
a  bulk  as  to  obftruft  or  derange  the  motions  of  the  joint, 
it  then  becomes  neceffary  to  remove  them.  This  ought 
to  be  done  by  bringing  the  moveable  body  to  the  outer 
part  of  the  joint,  and  making  a  valvular  incifion  of  fuch 
a  fize  as  to  admit  of  its  extraction.  Sometimes  much  in¬ 
flammation  fuceeeds  this  operation,  which  ought  to 
make  us  careful  in  choofing  a  proper  time  for  perform¬ 
ing  it,  and  in  ufing  every  endeavour  to  reprefs  any  in¬ 
flammatory  fymptoms  afterwards. 

134  Sect.  V.  Of  the  Spina  Bifida. 

Spina  bifida  is  a  tumor  which  fometimes  appears  upon 
the  lower  part  of  the  fpine  in  new-born  children.  A 
fluctuation  is  diftin6fly  perceived  in  it,  and  the  fluid  it 
contains  can  in  fome  meafure  be  prefled  in  at  an  opening 
between  the  vertebrae.  In  fome  cafes  this  opening  is 
owing  to  a  natural  deficiency  of  bone  *,  in  others,  to  the 
feparation  of  the  fpinous  proceffes  of  the  vertebrae. 

The  difeafe  proceeds  from  a  ferous  looking  fluid  col¬ 
lected  within  the  coverings  of  the  fpinal  marrow.  It  is 
always  fatal.  Children  labouring  under  it  have  been 
known  to  live  for  two  or  three  years }  but,  in  general, 
they  linger  and  die  in  a  few  weeks.  All  that  art  has 
been  able  to  do  is  to  fupport  the  tumor  by  gentle  pref- 
fure  with  a  proper  bandage.  When  a  tumor  of  this  kind 
is  laid  open  or  burfts,  the  child  generally  dies  in  a  few 
hours.  A  tumor  nearly  of  the  fame  nature  with  this  is 
fometimes  met  with  upon  different  parts  of  the  head  in 
new-born  children  :  it  is  formed  by  a  fluid  lodged  be¬ 
neath  the  membranes  of  the  brain,  which  have  been 
forced  out  at  fome  unoffified  part  of  the  fkull.  What 
we  have  faid  with  refpeCI  to  the  former  is  exaClly  appli¬ 
cable  to  this  difeafe. 

Chap.  VI. 

Of  the  Difeafes  of  the  Bones. 

*35  Sect.  I.  General  Remarks  on  the  Pathology  of  the 

Bones . 

The  difeafes  of  bones  are  remarkable  for  their  flow 
progrefs,  in  comparifon  with  what  is  obferved  in  the 
other  organs.  Inflammation  proceeds  extremely  flowly, 
and  callus  is  remarkable  when  compared  with  the  cica- 
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trization  of  other  parts,  for  the  length  of  time  neceffary  Of  the  Di£~ 
for  its  formation  )  the  origin  and  progrefs  too  of  an  ex-e"f^s  °* 
oflofis  is  very  different  from  a  tumor  of  the  foft  parts, ,  oncs* 
as  we  obferve  in  phlegmon.  Suppuration  too,  which 
requires  only  a  few  days  in  other  organs,  takes  months 
before  the  fame  procefs  is  completed  in  bones.  There 
is  alfo  a  linking  difference  between  a  gangrene  of  the 
foft  parts  and  a  caries  or  necrolis  of  the  bones.  In  the 
natural  Hate  the  bones  have  no  fenfibility,  but  when 
difeafed,  they  are  often  the  feat  of  acute  pain  ;  we  ob¬ 
ferve  this  in  the  /pin a  ventofa ,  in  caries,  necrolis,  &c. 

Bolides  the  changes  to  which  the  bones  are  fubjeCI  from 
inflammation  and  various  accidents,  they  alfo  fuffer  al¬ 
terations  in  their  hardnefs  and  foftnefs.  Preternatural 
growths  alfo  form  upon  them  $  and  they  arc  liable  to 
abforption. 


Sect.  II.  Of  Particular  Difeafes  of  the  Bones . 
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The  bones,  as  well  as  the  fofter  parts,  are  liable  to 
be  fwellcd,  either  throughout  their  w  hole  length,  or  to 
have  tumors  formed  on  particular  parts  of  them.  137 

Exoffolis  is  one  fpecies  of  tumor  of  the  bone.  Ac-Exoftofis/ 
cording  to  Mr  Bromefield,  no  fuelling  fhould  be  called 
fo,  but  an  excrefcence  continued  from  a  bone,  like  a 
branch  from  the  trunk  of  a  tree.  Under  this  head  there¬ 
fore  is  ranked  the  benign  node ,  which  may  be  produced 
by  external  injury,  fuch  as  contufions  and  fractures :  it 
can  hardly  be  called  a  difeafe,  as  pain  feldom  fuceeeds, 
but  rather  a  deformity.  ^ 

There  are  rifmgs  or  tumors  obfervable  on  the  bones  Tophu3. 
which  are  often  the  confequents  of  venereal  virus,  and 
are  termed  tophi,  gummi,  or  nodes. — Tophus  is  a  foft  tu¬ 
mor  in  the  bone  5  and  feems  to  be  formed  of  a  chalky 
fubftance,  that  is  intermediate  between  the  offeous 
fibres.  Thefe  cretaceous  extravalations  are  fometimes 
found  on  the  ligaments  and  tendons,  as  well  as  on  the 
bone  ;  and  may  fometimes  be  taken  out  by  the  knife. 

We  have  many  inftanees  where  chalk  ftones  in  gouty 
people  make  their  v?ay  out  through  the  Ikin  of  the 
fingers  and  toes. 

Gummi  is  a  foft  tumor  on  the  furface  of  the  bone,  be-  Gummk 
tween  it  and  the  periofleum  ;  and  its  contents  referable 
gum  foftened,  from  whence  it  has  taken  its  name.  r^0 

The  confirmed  venereal  node  has  the  appearance  of  aVenereaJ 
divarication  of  the  offeous  fibres.  When  the  periofleum  node, 
is  thickened,  but  the  bone  not  affe&ed,  a  eourfe  of  mer¬ 
cury  will  often  produce  a  perfeft  cure  :  but  when  the 
bone  itfelf  is  difeafed,  this  method  will  often  fail.  But 
here  the  divifion  of  the  extended  periofleum  has  been 
known  to  give  perfect  eafe. 

The  ufual  method,  formerly,  was  to  apply  a  caufllc 
equal  to  the  extent  of  the  node,  which  being  laid  bare, 
required  exfoliation  before  it  could  be  cicatrized.  If 
the  incifion  is  made  early,  that  is,  before  matter  be 
formed  under  the  in  vetting  membrane,  it  feldom  requires 
exfoliation  ;  and,  as  we  often  find  that  the  bone  itfelf  is 
not  affe&ed,  but  only  the  periofleum  thickened,  we 
may  be  deceived  even  after  a  careful  examination  :  it  rs 
therefore  proper  that  the  patient  fhould  be  pretty  far 
advanced  in  a  eourfe  of  mercurial  un&ion  before  evert 
the  incifion  is  made  \  for,  fhould  the  tumor  decreafe, 
and  the  pain  abate  during  the  eourfe,  chirurgical  af- 
fiftance,  with  the  knife,  mofl  likely  may  become  un- 
neceffary. 
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A  bone  may  become  carious  firft  in  its  internal  parts*, 
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Bones. 
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Carus. 
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Abfcefs. 


Ot  the  Dif- 

eafes  oi  the  an(j  t}iat  frorn  external  injury,  as  well  as  from  a  vitiated 
date  of  the  animal  fluids.  Authors  feem  not  to  agree 
as  to  the  technical  term  for  this  kind  of  difeafe  of  the 
bones  ;  fome  calling  it  cancer  or  gangrama  ojfts  >*  others, 
fpina  ventofa ,  from  the  pointed  extuberances  ufually  at¬ 
tendant  on  this  diforder  of  the  bone  ;  and  fome  again, 
teredo ,  from  the  appearance  of  the  carious  bone,  like 
wood  that  is  worm-eaten. 

It  is  univerfally  allowed,  that  this  difeafe  takes  its 
rife  from  matter  being  formed  either  in  the  diploe,  or  in 
the  marrow  :  whenever  obff ru£fion  is  begun  in  the  vef- 
fels  expanded  on,  or  terminating  in,  the  medullary  cyfts, 
the  confequence  will  be  inflammation,  and,  if  not  early 
removed,  matter  will  form  ;  for  this  reafon  this  cafe 
may  be  called  abfcejfus  in  medulla .  Whenever,  then,  a 
patient  complains  of  dull  heavy  pain,  deeply  fituated  in 
the  bone,  confequent  to  a  violent  blow  received  on 
the  part  fome  time  before,  though  the  integuments 
appear  perfedlly  found,  and  the  bone  itfelf  not  in  the 
lead  injured,  we  have  great  reafon  to  fufpedl  an  abfcefs 
in  the  medulla.  Children  of  a  bad  habit  of  body,  though 
they  have  not  differed  any  external  injury,  will  often  be¬ 
come  lame,  and  complain  of  the  limb  being  remarkably 
heavy  *,  and  though  not  attended  with  acute  pain,  yet 
the  dull  throbbing  uneafinefs  is  conflant.  If  rigors  hap¬ 
pen  during  the  time  the  patient  labours  under  this  in- 
difpofition,  it  generally  implies  that  matter  will  be  form¬ 
ed  within  the  fubffance  of  the  bone.  If  the  extremities 
of  the  difeafed  bone  fwell,  or  if  it  becomes  enlarged 
throughout  its  whole  extent,  it  may  be  known  to  be  an 
abfeefs  in  the  medulla,  or  the  true  fpina  ventofa,  as  it  is 
called  :  if  neither  of  thefe  fymptoms  take  place,  the 
great  infenfibility  of  the  bone  in  fome  fubje&s  will  pre¬ 
vent  that  acutenefs  of  pain  ufual  in  other  parts  where 
matter  is  formed,  though  the  acrid  matter  is  eroding  the 
bone  during  the  whole  time  it  is  contained  within  it. 
This  matter  at  length  having  made  its  way  through,  ar¬ 
rives  at  the  periofteum,  where  it  creates  moll  violent 
pain.  The  integuments  then  become  fwelled  and  in¬ 
flamed,  and  have  a  fort  of  emphyfematous  feel.  On 
being  examined  by  preffure,  the  tumor  will  fometimes 
be  leffened,  from  part  of  the  matter  retiring  into  the 
bone:  from  this  appearance  to  the  touch,  moll  likely 
the  name  of  ventofa  was  added  to  the  term  fpina . 

When  we  are  allured  or  matter  being  under  the  peri¬ 
ofteum,  we  cannot  be  too  early  in  letting  it  out,  as  it 
will  fave  a  confiderable  deal  of  pain  to  the  patient, 
though  probably  it  may  not  be  of  any  confiderable  ad¬ 
vantage  in  refpeCl  to  the  carious  bone  5  for,  where  the 
fluids  in  general  are  vitiated,  no  chance  of  cure  can  be 
cxpedled  from  topical  remedies  *,  but  where  the  conffi- 
tution  is  mended,  nature  will  fometimes  aflonifh  us  in 
her  part,  as  the  carious  bone  will  be  thrown  off  from 
the  epiphyfes,  or  the  teredines  will  be  filled  up  by  the 
offific  matter  that  flows  from  the  parts  of  the  bone  where 
fome  of  the  fpince  have  come  away. 

If  proper  medicines  are  given,  the  children  well  fup- 
ported,  and  the  parts  kep*  clean  and  dry,  patience  and 
perfeverance  will  frequently  give  great  credit  to  the  fur- 
geoiv  In  cafe  it  fhould  have  been  thought  advifeable  to 
apply  a  trephine,  to  give  free  difeharge  to  the  matter, 
the  wafhlng  it  away,  as  well  as  the  fmall  crumblings  of 
the  carious  bone,  by  means  of  deterfive  and  drying  in¬ 


jections,  has  been  known  to  contribute  greatly  to  the  the  Dif. 
curing  this  kind  of  caries,  after  the  habit  of  body  ineaf^°^the 
general  had  been  mended. 

Befides  thufe  above  mentioned,  the  bones  are  liable 
to  two  uppofite  difeafes  *,  the  one  termed  fr tab? litas,  the 
other  mollities  ;  the  former  peculiar  to  adults,  the  latter 
more  frequent  in  infants,  though  fometimes  feen  in 
adults,  from  a  vitiated  ftate  of  their  juices. 

From  repeated  falivations,  the  bones  in  old  people  Rickets, 
have  been  rendered  extremely  brittle  5  infomuch  that  in 
many  fubje&s  they  have  been  fraCtured  merely  from 
their  weight  and  the  a&ion  of  the  mufcles  :  but  in  fueh 
cafes,  this  is  not  owing  to  the  friability  of  the  bones, 
but  to  the  lofs  of  fubffance,  from  the  erofion  of  the  bone 
by  an  acrimonious  humour  thrown  on  it  :  to  which 
caufe  perhaps  maybe  attributed  the  difeafe  called  rickets 
in  children.  The  effeCfs  of  fcorbutic  humour  in  render¬ 
ing  the  bones  foft  in  many  inflances,  have  often  been 
remarked. 

By  proper  diet,  gentle  friCtion,  exercife,  and  cold 
bathing,  rickety  children  will  frequently  get  their  con- 
ffitution  fo  much  changed,  as  that,  by  the  time  they  ar¬ 
rive  at  the  age  of  20  years,  there  fhall  not  remain  the 
leafl  veffige  of  their  former  difeafe.  The  epiphyfes  are 
generally  moft  affeded  in  this  fpecies  of  the  diforder. 

For  want  of  early  attention  to  invalids  of  this  fort,  we 
find  that  their  bones  not  only  become  foft,  and  yield  to 
the  powers  of  the  mufcles,  but  remain  difforted  during 
the  reft  of  life,  though  they  have  acquired  a  perfeCf  de¬ 
gree  of  folidity.  In  fuch  cafes,  therefore,  the  affiftance 
of  a  fkilful  mechanic  is  necefiary  both  to  fupport  the 
parts  improperly  aCled  on,  and  to  alter  the  line  of  direc¬ 
tion  of  the  diftorted  offeous  fibres. 

Though  the  curvature  of  the  extremities,  or  thick- 
nefs  of  the  ends  of  the  bones  near  their  articulations, 
may  give  the  firft  alarm  to  thofe  who  are  conftantly 
with  children,  yet  there  are  other  fymptoms  that  give 
earlier  notice  5  which  if  they  had  been  timely  difeover- 
ed,  it  is  highly  probable  that  the  curvature  of  the  limbs 
in  many  children  might  not  have  happened.  The  belly 
generally  becomes  larger  in  this  difeafe,  from  the  in- 
creafed  fize  of  the  contained  bowels  *,  the  head  then  be¬ 
comes  enlarged  *,  then  a  difficulty  of  breathing  fucceeds, 
which  is  generally  fuppofed  to  be  the  effe&s  of  taking 
cold.  The  ffernum  is  elevated  and  fharp,  and  the  tho¬ 
rax  becomes  contracted  ;  the  fpine  is  protruded  in  feve- 
ral  parts  ;  the  pelvis  altered,  according  to  the  prefibre 
of  the  parts  within,  and  habitual  inclination  of  the  pa¬ 
tient  to  obtain  that  line  of  direction  in  which  the  per¬ 
pendicular  from  the  centre  of  gravity  raay  fall  within 
the  common  bafe  of  the  body,  the  extremities  of  the 
cylindrical  bones,  and  the  ends  of  the  ribs  next  the  fter- 
num,  become  enlarged  \  foon  after  this  the  bones  in  ge¬ 
neral  become  foft  and  flexible,  yielding  in  fuch  direc¬ 
tions  as  the  ftrongeft  mufcles  determine. 

Where  the  affeClion  of  the  mefenteric  glands  is  evi¬ 
dent,  Mr  Bromefield  aflerts,  that  after  a  dofe  or  two  of 
the  pulvis  bafilicus  to  empty  the  inteftines  thoroughly, 
the  purifiedferude  quickfilver  is  by  much  the  moft  effi¬ 
cacious  medicine  to  remove  obftruClions  in  thofe  glands. 

When  the  belly  begins  to  foften  and  fubfidc,  the  chyle 
pafles  without  interruption,  and  the  child  begins  to  get 
flefh  *,  then  the  cold  bath  becomes  truly  ftrviceable,  and 
the  decodtion  or  cold  infufion  of  the  Peruvian  bark  is  a 

proper 
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'the  Dif-  proper  reftorative  ;  but  the  cold  batli^  ufed  too  early,  or 
fes  of  the  tjie  bark  given  before  there  is  a  free  circulation  of  chyle 
Bones‘  ,  through  the  lafteals,  would  be  very  injurious. 

"711  Among  the  difeafes  of  the  bones  we  may  likewife 

ilfy  of  the  take  notice  of  that  palfij  of  the  lower  extremities  which 
wer  fx'  takes  place,  as  is  generally  fuppofed,  in  confequence  of 
emities.  a  curvature  in  fome  parts  of  the  fpine.  To  this  diilem- 
per  both  fexes  and  all  ages  are  liable.  When  it  attacks 
an  infant  of  only  a  year  or  two  old  or  younger,  the  true 
caufe  of  it  is  feldom  difcovered  until  fome  time  alter  the 
effea  has  taken  place.  The  child  is  laid  to  be  uncom¬ 
monly  backward  in  the  ufe  of  his  legs,  or  it  is  thought 
to  have  received  fome  hurt  in  the  birth.  When  the 
child  is  of  an  age  fufficient  to  have  already  walked, 
and  who  has  been  able  to  walk,  the  lofs  of  the  ufe  of 
his  legs  is  gradual,  though  in  general  not  very  flow. 
He  at  firft  complains  of  being  very  foon  tired,  is  lan¬ 
guid,  liftlefs,  and  unwilling  to  move  much  or  at  all 
brifkly.  Soon  after  this  he  may  be  obferved  frequently 
to  trip  and  (tumble,  though  there  be  no  impediment  in 
his  way  ;  and  whenever  he  attempts  to  move  brifkly,  he 
finds  that  his  legs  involuntarily  crofs  each  other,  by 
which  he  is  frequently  thrown  down  without  (tumbling  ; 
and  when  he  endeavours  to  (land  (till  in  an  ere6l  pof- 
ture  without  fupport,  even  for  a  few  minutes,  his  knees 
give  way  and  bend  forward.  As  the  distemper  ad¬ 
vances,  it  will  be  found  that  he  cannot,  without  much 
difficulty  and  deliberation,  direct  either  of  his  feet  ex¬ 
actly  to  any  one  point ;  and  very  foon  after  this,  both 
legs  and  thighs  lofe  a  good  deal  of  their  natural  fenfibi- 
lity,  and  become  quite  ufelefs.  In  adults,  the  progrefs 
of  the  'difeafe  is  much  quicker,  but  the  fymptoms  nearly 
the  fame. 

Until  the  curvature  of  the  fpine  is  difcovered,  the 
complaint  generally  paffes  for  a  nervous  one  ;  but  when 
the  (late  of  the  back  bone  is  adverted  to,  recourfe  is  al- 
mott  always  had  to  fome  previous  violence  to  account  for 
it.  That  this  might  have  been  the  cafe  in  fome  few  in- 
flances  might  be  admitted  ;  but  in  by  far  the  greateft 
number,  fome  predifpofing  caufe  mutt  be  looked  for. 

Mr  Pott,  who  has  written  a  treatife  upon  this  difeafe, 
recommends  it  to  our  obfervation,  that  though  the  lower 
limbs  are  rendered  almofl  ufelefs,  or  even  entirely  fo, 
yet  there  are  fome  circumftances  in  which  it  differs  from 
a  common  nervous  palfy.  The  legs  and  thighs,  though 
fo  much  affefled,  have  neither  the  flabby  feel  of  a  truly 
paralytic  limb  ;  nor  have  they  that  feeming  leofenefs  at 
the  joints,  nor  the  total  incapacity  of  refiftance,  which 
allows  the  latter  to  be  twitted  almoft  in  all  directions  : 
on  the. contrary,  the  joints  have  frequently  a  confider- 
able  degree  of  ttiffnefs,  particularly  the  ankles;  by  which 
ffiffnefs  the  feet  of  children  are  generally  pointed  down¬ 
ward,  and  they  are  prevented  from  fetting  them  flat  up¬ 
on  the  ground. 

At  firfl  the  general  health  of  the  patient  feems  not  to 
be  at  all,  or  at  leaft  not  materially  affeCled ;  but  when 
the  difeafe  has  continued  for  fome  time,  and  the  curva¬ 
ture  is  thereby  increafed,  many  inconveniences  and  com¬ 
plaints  come  on  ;  fuch  as  difficulty  in  refpiration,  indi- 
gettion,  pain,  and  what  they  call  tightnefs  at  thejlomach , 
obttinate  conftipations,  purgings,  involuntary  flux  of 
urine  and  faeces,  &c.  with  the  addition  of  fome  nervous 
complaints,  which  are  partly  caufed  by  the  alterations 
made  in  the  form  of  the  cavity  of  the  thorax,  and  partly 
by  impreffions  made  on  the  abdominal  vifeera. 
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Mr  Pott  was  led  to  a  knowledge  of  the  true  caufe  Of  the  Uif- 
and  cure  of  this  diflemper,  from  obferving  the  cafe  of  a 
youth  of  14,  who  Was  reftored  to  the  ufe  of  his  limbs  syftem. 

immediately  after  a  feemingly  accidental  abfeefs  near  —  v- 1 

the  part.  From  this  he  was  inclined  to  think,  that  the 
curvature  of  the  fpine  tvas  not  the  original  caufe  of  the 
diforder,  but  that  the  furrounding  parts  were  predifpof- 
ed  towards  it  by  fome  affection  of  the  folids  and  fluids 
there  ;  and  he  was  confirmed  in  thefe  fufpicions  by  a 
variety  of  appearances,  which  he  obferved  both  in  the 
living  body  and  upon  diffcdxion  of  the  fubjedl  after 
death  ;  all  of  which  are  narrated  at  full  length  in  his 
treatife  upon  this  fubjedh 

“  The  remedy  (fays  he)  for  this  moft  dreadful  difeafe 
confifts  merely  in  procuring  a  large  difeharge  of  matter, 
by  fuppuration,  from  underneath  the  membrana  adipofa 
on  each  fide  of  the  curvature,  and  in  maintaining  fuch 
difeharge  until  the  patient  (hall  have  perfe&ly  recovered 
the  ufe  of  his  legs  To  accomplifh  this  purpofe,  I  have 
made  ufe  of  different  means,  fuch  as  fetons,  iffues  made 
by  incifion,  and  iffues  made  by  cauftic;  and  although 
there  be  no  very  material  difference,  I  do  upon  the 
whole  prefer  the  latt.  A  ft  ton  is  a  painful  and  a  natty 
thing  :  befides  which  it  frequently  wears  through  the 
fkin  before  the  end  for  which  it  was  made  can  be  ac¬ 
compli  fned.  Iffues  made  by  incifion,  if  they  be  large 
enough  for  the  intended  purpofe,  are  apt  to  become  in¬ 
flamed,  and  to  be  very  troublefome  before  they  come  to 
fuppuration  ;  but  openings  made  by  cauttic  are  not  in 
general  liable  to  any  of  thefe  inconveniences,  at  leaf!  not 
fo  frequently  nor  in  the  fame  degree  :  they  arc  neither 
fo  troublefome  to  make  or  maintain.  I  make  the  efehars 
of  an  oval  form,  about  two-thirds  of  an  inch  in  diame¬ 
ter  on  each  fide  of  the  curve,  taking  care  to  leave  a  fuf¬ 
ficient  portion  of  fkin  between  them.  In  a  few  days, 
when  the  efehar  begins  to  loofen  and  feparate,  I  cut  out 
all  the  middle,  and  put  into  each  a  large  kidney-bean  : 
when  the  bottoms  of  the  fores  are  become  clean  by  fup¬ 
puration,  I  fprinkle,  every  third  or  fourth  day,  a  fmall 
quantity  of  finely  powdered  cantharides  on  them,  by 
which  the  fores  are  prevented  from  contracting,  the 
difeharge  increafed,  and  poflibly  other  benefit  obtained. 

The  iffues  I  keep  open  until  the  cure  is  complete ;  that 
is,  until  the  patient  recovers  perfe&ly  the  ufe  of  his  legs, 
or  even  for  fome  time  longer  :  and  I  fhould  think  that 
it  would  be  more  prudent  to  heal  only  one  of  them  firtt, 
keeping  the  other  open  for  fome  time  ;  that  is,  not  only 
until  the  patient  can  walk,  but  until  he  can  walk  firm¬ 
ly,  brifkly,  and  without  the  affiflance  of  a  flick  :  until 
he  can  (land  quite  upright,  and  has  recovered  all  the 
height  which  the  habit  or  rather  the  neceffity  of  (loop¬ 
ing,  occafioned  by  the  dittempers,  had  made  him  lofe.” 
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Of  the  Difeafes  of  the  Arterial  System. 

Sect.  I.  General  Remarks  on  the  Difeafes  of  the  Arte¬ 
rial  Syflenu 

The  difeafes  of  the  vafcular  fyflem  form  an  important 
clafs  in  fyttems  of  Nofology.  In  the  difeafes  of  every 
organ,  the  aflion  of  the  arteries  and  veins  is  more  or 
lefs  influenced,  though  the  changes  of  firuclure  to  which 
thefe  veffels  are  fubjeCt  are  very  limited.  The  only 

difeafes- 
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difeafes  to  be  confideredin  a  fyftern  of  furgerjr,  are  aneu- 
rifm  and  varix. 

Sect.  II.  Of  Aneurifm, 

The  term  aneuinfm  was  originally  meant  to  fignify  a 
tumor  formed  by  the  dilatation  of  the  coats  of  an  ar¬ 
tery  ;  but  by  modern  pra&itioners  it  applies  not  only  to 
tumors  of  this  kind,  but  to  fuch  as  are  formed  by  blood 
efFufed  from  arteries  into  the  contiguous  parts.  'I  here 
are  three  fpecies  generally  enumerated  ;  the  true  or 
encysted ,  the  falfe  or  diffufed ,  and  the  varicofe  aneu¬ 
rifm. 

The  true  or  encysted  aneurifm,  when  fituated  near 
the  furface  of  the  body,  produces  a  tumor  at  firft  fmall 
and  circumfcribed  ;  the  (kin  retains  its  natural  appear¬ 
ance  :  when  preffed  by  the  fingers,  a  pulfation  is  evi¬ 
dently  diftinguifhed  ;  and  with  very  little  force  the  con¬ 
tents  of  the  fwelling  may  be  made  to  difappear  ;  but 
they  immediately  return  upon  removing  the  preflure. 
By  degrees  the  fwelling  increafes,  and  becomes  more 
prominent;  the  fkin  turns  paler  than  ufual,  and  in  more 
advanced  flages  is  oedematous  :  the  pulfation  ftill  con¬ 
tinues  ;  but  parts  of  the  tumor  become  firm  from  the 
coagulation  of  the  contained  blood,  and  yield  little  to 
preffum;  at  laft  the  fwelling  increafes  in  a  gradual 
manner,  and  is  attended  with  a  great  degree  of  pain. 
The  {kin  turns  livid,  and  has  a  gangrenous  appearance. 
There  is  an  oozing  of  bloody  ferum  from  the  integu¬ 
ments  ;  and,  if  mortification  do  not  take  place,  the  fkin 
cracks  in  different  parts  ;  and  the  artery  being  now  de¬ 
prived  of  the  ufual  refiftance,  the  blood  burfts  out  with 
fuch  force  as  to  occafion  the  almoft  immediate  death  of 
the  patient. 

When  affections  of  this  kind  happen  in  the  larger  ar¬ 
teries,  the  foft  parts  not  only  yield  to  a  great  extent, 
but  even  the  bones  frequently  undergo  a  great  degree 
of  derangement. 

The  falfe  or  diffufed  aneurifm  confifts  in  a  wound  or 
rupture  in  an  artery,  producing,  by  the  blood  thrown 
out  of  it,  a  fwelling  in  the  contiguous  parts.  It  is  moft 
frequently  produced  by  a  wound  made  dire&ly  into  the 
artery.  A  tumor,  about  the  fize  of  a  horfe-bean,  gene¬ 
rally  rifes  at  the  orifice  in  the  artery  foon  after  the  dif- 
charge  of  the  blood  has  been  flopped  by  compreflion. 
At  firft  it  is  foft,  has  a  flrong  pulfation,  and  yields  a 
little  to  preffure,  but  cannot  be  made  entirely  to  difap¬ 
pear  ;  for  the  blood  forming  the  tumor  being  at  reft, 
begins  to  coagulate.  If  not  improperly  treated  by 
mueh  preflure,  it  generally  remains  nearly  of  the  fame 
fize  for  feveral  weeks.  The  enlargement  however  pro¬ 
ceeds  more  rapidly  in  fome  cafes  than  in  others.  I11- 
ftances  have  occurred  of  the  blood  being  diffufed  over 
the  whole  arm  in  the  fpace  of  a  few  hours ;  while, 
on  the  contrary,  fwellings  of  this  kind  have  been  many 
months,  nay  even  years,  in  arriving  at  any  confiderable 
fize. 

As  the  tumor  becomes  larger,  it  does  not,  like  the 
true  aneurifm,  grow  much  more  prominent,  but  rather 
fpreads  and  diffufes  itfelf  into  the  furrounding  parts. 
By  degrees  it  acquires  a  firm  confidence  ;  and  the  pul¬ 
fation,  which  was  at  firft  confiderable,  gradually  dimi- 
nifhes,  till  it  is  fometimes  fcarccly  perceptible.  If  the 
blood  at  firft  thrown  out  proceed  from  an  artery  deeply 
feated,  the  fkin  preferves  its  natural  appearance  till  the 
diforder  is  far  advanced :  but  when  the  blood  gets  at 
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firft  into  contaCI  with  the  Ikin,  the  parts  become  inftant-  Of 
ly  livid,  indicating  the  approach  of  mortification  ;  and  Ancurifins, 
a  real  fphacelus  has  fometimes  been  induced.  The  tu-  T 
mor  at  firft  produees  little  uneafinefs ;  but  as  it  inereafes 
in  fize,  the  patient  complains  of  fevere  pain,  ftiftnefs, 
numbnefs,  and  immobility  of  the  whole  joint ;  and  thefe 
fymptoms  continuing  to  augment,  if  the  artery  be  large, 
and  afjiftance  not  given,  the  teguments  at  laft  burft,  and 


death  enfues. 
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When  an  artery  is  pun&ured  through  a  vein,  as  in  Of  the  va. 
blood-letting  at  the  arm,  the  blood  generally  rufhes  intoricole  a* 
the  yielding  cellular  fub.ftance,  and  there  fpreads  fo  asneunfin 
to  fhut  the  fides  of  the  vein  together.  But  in  fome  ift- 
ftances  where  the  artery  happens  to  be  in  contaCl  with 
the  vein,  the  communication  opened  has  been  preferred  ; 
and  the  vein  not  being  fufficiently  ftrong  for  refilling 
the  impulfe  of  the  artery,  mull  confequently  be  dilated. 

This  is  a  varicofe  aneurifm .  Soon  after  the  injury  the 
vein  immediately  communicating  with  the  artery  begins 
to  fwell,  and  enlarge  gradually.  If  there  be  any  confi¬ 
derable  communications  in  the  neighbourhood,  the  veins 
which  form  them  are  alfo  enlarged.  The  tumor  difap- 
pears  upon  preffure,  the  blood  contained  in  it  being 
chiefly  pulhed  forwards  in  its  courfe  towards  the  heart ; 
and  when  the  tumor  is  large,  there  is  a  Angular  tremu¬ 
lous  motion,  attended  with  a  perpetual  biffing  noife,  as 
if  air  was  palling  into  it  through  a  fmall  aperture. 

If  a  ligature  be  applied  upon  the  limb  immediately 
below  the  fwelling,  tight  enough  to  flop  the  pulfe  in 
the  under  part  of  the  member,  the  fwelling  difappears  by 
preflure,  but  returns  immediately  upon  the  preflure  be¬ 
ing  removed.  If,  after  the  fwelling  is  removed  by  pref¬ 
fure,  the  finger  be  placed  upon  the  orifice  in  the  artery, 
the  veins  remain  perfectly  flaccid  till  the  preflure  is  ta¬ 
ken  off.  If  the  trunk  of  the  artery  be  compreffed  above 
the  orifice,  fo  as  effe&ually  to  flop  the  circulation,  the 
tremulous  motion  and  biffing  noife  immediately  ceafe  ; 
and  if  the  veins  be  now  emptied  by  preflure,  they  re¬ 
main  fo  till  the  compreflion  upon  the  artery  be  removed. 

If  the  vein  be  compreffed  a  little  above,  as  well  as  be¬ 
low  the  tumor,  all  the  blood  may  generally,  though  not 
always,  be  puflied  through  the  orifice  into  the  artery  ; 
from  whence  it  immediately  returns  011  the  preflure  be¬ 
ing  difeontinued. 

When  the  difeafe  has  continued  long,  and  the  dilata¬ 
tion  of  the  veins  has  become  confiderable,  the  trunk  of 
the  artery  above  the  orifice  generally  becomes  greatly 
enlarged,  while  that  below  becomes  proportionably 
fmall  ;  of  confeqtience  the  pulfe  in  the  under  part  of  the 
member  is  always  more  feeble  than  in  the  found  limb  of 
the  oppofite  fide.  It,0 

Aneurifms  have  frequently  been  miflaken  for  abfeef-Diagnofist 
fes  and  other  collections  of  matter,  and  have  been  laid  aneurifjfc 
open  by  incifion  ;  on  which  account  great  attention  is 
fometimes  required  to  make  the  proper  diflinClion.  In 
the  commencement  of  the  difeafe  the  pulfation  in  the 
tumor  is  commonly  fo  ftrong,  and  other  concomitant 
circum fiances  fo  evidently  point  out  the  nature  of  the 
diforder,  that  little  or  no  doubt  refpeCHng  it  can  ever 
take  place  ;  but  in  the  more  advanced  flages  of  the  dif¬ 
eafe,  when  the  fwelling  has  become  large  and  has  loft: 
its  pulfation,  nothing  but  a  minute  attention  to  the  pre¬ 
vious  hiftory  of  the  cafe  can  enable  the  pra&itioner  to 
form  a  judgment  of  its  nature. 

Aneurifms  may  be  confounded  with  foft  eneyfted  tu¬ 


mors. 


SURGERY, 


<iap.  VIL 

Of  mors,  fcrofulous  fwellings,  and  abfceffes  fituated  To  near 
.eurifms.  to  an  artery  as  to  be  affefted  by  its  puliation.  .  But  one 
J1  fymptom,  when  connefted  with  itrong  pulfation,  may 

always  lead  to  a  certain  determination  that  the  fuelling 
is  of  the  aneurifmal  kind,  viz.  the  contents  of  the  tumor 
being  made  eaiily  to  difappear  upon  preffure,  and  their 
returning  on  the  compreflion  being  removed.  The 
want  of  this  circumftance,  however,  ought  not  to  con¬ 
vince  us  that  it  is  not  of  that  nature  ;  for  it  frequently 
happens,  efpecially  in  the  advanced  ftages  of  aneurifms, 
that  their  contents  become  fo  firm  that  no  effedt  is  pro¬ 
duced  upon  them  by  preffure.  Hence  the  propriety,  in 
doubtful  cafes,  of  proceeding  as  if  the  difeafe  was  dear- 
151  ly  of  the  aneurifmal  kind, 
j  jgnofis.  In  the  prognofis,  three  circumftances  are  chiefly  to 
be  attended  to  5  the  manner  in  which  the  difeafe  appears 
to  have  been  produced,  the  part  of  the  body  in  which 
the  ft  veiling  is  ^Uatrf5  and  the  age  and  habit  of  bo- 
d/  of  t ht  patient. 

If  an  aneurifm  has  come  forward  in  a  gradual  man¬ 
ner,  without  any  apparent  injury  done  to  the  part,,  and 
not  fucceeding  any  violent  bodily  exertion,  there  will  be 
reafon  to  fuppofe  that  the  diieafe  depends  upon  a  gene¬ 
ral  affeftion  either  of  the  trunk  in  which  it  occurs, .or 
of  the  whole  arterial  fyftem.  In  fuch  cafes  art  can  give 
little  afiiftance  \  whereas  if  the  tumor  has  fucceedcd  an 
external  accident,  an  operation  may  be  attended  with 
fuccefs. 

In  the  varicofe  aneurifm  a  more  favourable  prognofis 
may  generally  be  given  than  in  either  of  the  other  two 
fpecies.  It  does  not  proceed  fo  rapidly ;  when  it  has 
arrived  at  a  certain  length,  it  does  not  afterwards,  ac¬ 
quire  much  additional  fize  \  and  it  may  be  fufiained 
without  much  inconvenience  for  a  great  number  of 
years.  As  long  as  there  is  reafon  to  txpeft  this,  the 
hazard  which  aimoft  always  attends  the  operation  ought 
to  be  avoided. 

Treatment. — In  every  cafe  of  aneurifm,  the  ufe  of  pref- 
fiire  has  been  indiferiminately  recommended,  not  only  in 
the  incipient  period  of  the  difeafe,  but  even  in  its  more 
advanced  ftages.  In  the  diffuftd  or  falfe  aneurifm,  as 
preffure  cannot  be  applied  to  the  artery  alone,  without  at 
the  fame  time  affefting  the  refluent  veins-,  and  as  this, 
by  producing  an  increafcd  refiflance  to  the  arterial  pul- 
fations,  nuift  force  an  additional  quantity  of  blood  to  the 
orifice  in  the  artery — no  advantage  is  to  be  expefted 
from  it,  though  it  may  be  produftive  of  miichief, 
preffure.  In  the  early  llages  of  eneyfted  aneurifm,  while  the 
blood  can  be  yet  preffed  entirely  but  of  the  fac  into  the 
artery,  it  often  happens,  by  the  ufe  of  a  bandage  of  foft 
and  fomewhat  elaftlc  materials,  properly  fitted  to  the 
part,  that  much  may  be  done  in  preventing  the  fwelling 
from  receiving  any  degree  of  increafe  5  and  on  fome 
occafions,  by  the  continued  fupport  thus  given  to  the 
weakened  artery,  complete  cures  have  been  at  laft  ob¬ 
tained.  In  all  fuch  cafes,  therefore,  particularly  in  every 
infiance  of  the  varicofe  aneurifm,  much  advantage  may 
be  expefted  from  moderate  preffure. 

But  preffure,  even  in  eneyfied  aneurifm,  ought  never 
to  be  carried  to  any  great  length  j  for  tight  bandages* 
by  producing  an  immoderate  degree  of  reaftion  in  the 
containing  parts  to  which  they  are  applied,  inllead  of 
anfwering  the  purpofe  for  which  they  were  intended* 
have  evidently  the  contrary  effeft.  Indeed  the  great- 
eft  length  to  which  preffure  in  fuch  cafes  ought  to  go, 


Ihould  be  to  ferve  as  an  eafy  fupport  to  the  parts  a£-  of 
r  ci  j  Aneurifms. 

fected.  ^  ^ 

Of  late  years  the  fubjeft  of  aneurifm  has  attrafled 
the  notice  of  feveral  eminent  furgeons  of  this  country  * 
and  arterial  trunks  have  been  fuccefsf  illy  tied,  which 
had  been  often  propofed,  but  never  executed.  Mr 
John  Bell  feveral  years  ago,  tied  the  trunk  of  the  glu¬ 
teal  artery.  Mr  Abernethy  of  St  Bartholomew’s  hof- 
pital,  tied  the  common  femoral.  Mr  Aflley  Cooper 
of  Guys,  tied  the  common  carotid  $  and  Mr  Ramiden 
of  St  Bartholomew’s  hofpital,  has  lately  tied  the  iub- 
clavian  artery. 

Sect.  III.  Of  the  Popliteal  Aneurifm .  153 

We  are  indebted  to  Mr  John  Hunter  for  the  ingeni¬ 
ous  operation  for  popliteal  aneurifm.  The  operation 
con  fills  in  expofing  the  femoral  artery  about  the  middle 
of  the  thigh,  and  putting  a  ligature  round  the  veffel. 

An  incifion  is  to  he  made  through  the  integuments,  two 
inches  and  a  half  in  length  on  the  inner  edge  of  the 
fartorius  mufcle  (fee  Plate  I) XVI,  fig.  l.).  An  in¬ 
cifion  is  to  be  made  through  the  (heath  containing 
the  artery  with  its  accompanying  vein  and  nerve,  and 
a  double  ligature  is  to  be  introduced  underneath  it,  by 
means  of  a  blunt  needle  ;  care  being  taken  not  to  in-  *  See  Plate 
elude  either  the  femoral  vein,  or  crural  nerve.  One  li-  DXIII. 
gature  is  to  be  tied  as  high  up,  and  the  other  as  low  as 
the  artery  is  feparated  from  the  contiguous  parts  j  the 
diltance  between  the  two  being  rather  more  than  half 
an  inch.  The  artery  (hould  then  he  divided  .by  a 
probe-pointed  biftoury,  (Plate  1JXIII.)  in  the  inter- 
fpace  between  the  two  ligatures,  but  nearer  to  the  lower 
ligature  than  to  the  upper  one.  1  he  ligature  fiiould  be 
moderately  thick,  in  order  that  the  noofe  may  be  drawn 
as  tightly  as  pofiible,  without  ri(k  of  tearing,  or  cutting 
the  coats  of  the  veffel.  The  limb  may  be  kept  warm 
after  the  operation,  by  artificial  heat  if  neceftary  :  and 
the  wound  treated  in  the  ufual  manner. 

Sect.  IV.  Of  the  Femoral  Aneurifm .  *54 

The  external  iliac  artery  was  firft  tied  by  Mr  Aber¬ 
nethy  *  ;  and  there  are  now  eight  cafes  on  record  where  *See  Mr 
the  p  raft  ice  lias  been  followed,  fix  of  which  were  fuccefs-  Abernethy  s 
ful.  Mr  Abernethy ’s  operation  confifts  in  making  an 
incifion  through  the  integuments  of  the  abdomen,  a- 
bout  three  inches  in  length  in  the  direftion  of  the  ar¬ 
tery,  beginning  juft  above  Poupart's  ligament,  (fee  Plate 
DXVI.  fig.  J.)  and  half  an  inch  on  the  outfide  of  the 
abdominal  ring,  in  order  to  avoid  the  epigafiric  artery, 

The  aponeurofis  of  the  external  oblique  mufcle  is  then 
to  be  divided  in  the  direftion  of  the  wound.  1  he  lower 
margin  of  the  internal  oblique  and  tranfverfe  mufcles  is 
to  be  cut  with  a  crooked  biftoury.  -The  finger  may 
then  be  paffed  between  the  peritonaeum  by  the  fide  of 
the  pfoas  mufcle,  fo  as  to  touch  the  artery.  A  double 
ligature  is  to  be  put  underneath  the  veffel,  and  tied  as 
in  the  operation  for  popliteal  aneurifm. 

Sect.  V.  Of  the  Carotid  Aneurifm .  *55 

It  had  been  repeatedly  propofed  to  tie  the  carotid 
artery  ;  but  the  operation  was  firft  performed  by  Mr  - 
J  ;  Aft  ley, 
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Of  Varicofe  Aflley  Cooper.  ;Thefe  are  three  inflances  of  this  ar- 
t  ^i15,  tery  having  been  fucceflfully  tied,  fo  that  there  is  fuffi- 
cient  encouragement  to  adopt  the  pra£lice  in  future 
cafes,  where  there  is  room  to  tie  the  artery  above  the 
fternum.  The  operation  is  to  be  done  by  making  an 
incifion  on  the  fide  of  the  artery  next  the  trachea,  laying 
bare  the  veflel,  and  carefully  avoiding  the  par  vagum 
and  the  recurrent  branch  in  placing  the  ligature. 

'*5^  Sect.  VI.  Of  the  Axillary  Aneurifm . 

Mr  Keate  of  St  George’s  Hofpital,  tied  with  fuccefs 
the  axillary  artery,  where  it  pafles  over  the  firft  rib  } 
and  Mr  Ramfden  has  lately  tied  the  fubclavian  artery 
for  an  axillary  aneurifm.  The  patient  however  died. 
A  fimilar  operation  was  attempted  by  Mr  Cooper,  but 
he  failed  in  tying  the  ligature  round  the  artery,  from 
the  bulk  of  the  tumor.  The  great  difficulty  felt  in 
thefe  operations  was  the  paffing  of  the  ligature  below 
the  veflel  on  account  of  its  depth.  Some  contrivance  is 
therefore  necefiary  in  order  to  facilitate  this  part  of  the 
operation. 

Chap.  VIII. 

Of  the  Difeafes  of  the  Venous  System* 

*57  Sect.  I.  OfVaricofe  Veins . 

'4 

When  the  veins  of  any  organ  become  preternaturally 
dilated,  they  are  faid  to  be  varicofe .  This  date  of  the 
veins  is  mod  ufually  met  with  in  thofe  which  are  fuper- 
dcial,  and  feems  to  arife  either  from  fome  mechanical 
caufe  preventing  the  ready  flow  of  blood  through  them, 
or  from  the  veins  themfelves  lofing  the  neceffary  fup- 
port  of  the  fkin  and  adjacent  parts.  The  gravid  uterus, 
by  prefling  on  the  iliac  veflfels,  frequently  renders  the 
veins  of  the  lower  extremity  varicofe.  Various  tumors 
produce  fimilar  eflfe&s.  We  atfo  fee  the  veins  of  the  in¬ 
teguments  of  old  people  become  tortuous  and  fwelled 
from  no  mechanical  preflure. 

Varicofe  veins  are  a  frequent  attendant  on  ulcers  of 
the  leg,  and  it  has  been  obferved  that  the  ulcer  feldom 
or  ever  heals  until  the  varix  is  cured. 

Varicofe  veins  of  the  extremities  may  generally  be 
much  relieved  by  the  application  of  a  proper  bandage 
from  the  toes  upwards  5  and  in  cafes  where  this  does  not 
give  relief,  the  venous  trunk  fhould  be  tied  with  a  liga¬ 
ture  as  dire&ed  in  aneurifm. 

s58  Sect.  II.  Varicofe  Spermatic  Veins  (V ariocele). 

The  veins  of  the  fpermatic  cord  often  remain  vari¬ 
cofe  after  inflammation  of  the  tedicle,  and  alfo  in  early 
life  without  any  known  caufe.  The  difeafe  is  generally 
eafily  diflinguifhed  by  the  tortuous  irregular  (welling. 
It  fometimes,  however,  acquires  a  large  flze  ;  but  even 
then  its  nature  may  be  readily  diflinguifhed  by  placing 
the  patient  in  a  horizontal  pofition,  and  applying  pref- 
fure  to  the  tumor.  By  this  the  fwelling  difappears,  and 
if  the  upper  part  be  grafped  fo  as  to  allow  nothing  to 
pafs  out  of  the  abdomen,  the  fwelling  will  neverthelefs 
be  again  formed. 

The  difeafe  occurs  mofl  frequently  in  the  left  fide, 
ajid  this  may  arife  from  the  vein  in  that  fide  not  termi¬ 


nating  dire&ly  in  the  vena  cava,  but  in  the  emul-Of  the  t>if- 
gent.  cafes  of  the 

Treatment . — The  ufe  of  aftringents,  along  with  a  pro-  ,  Te^cle' 
per  fufpenfory  bandage,  will  generally  afford  relief.  It 
has  alfo  been  propofed  to  tie  a  ligature  round  one  or 
more  of  the  varicofe  veflfels.  In  one  cafe  this  was  done 
with  complete  fuccefs. 

Sect.  III.  Of  Hcemorrhoidal  Tumors, 

The  hcemorrhoidal  tumor  confifls  in  a  dilatation  of 
the  veins  about  the  anus  and  extremity  of  the  re6tum. 

They  are  round  fmooth  tumors  of  a  purple  colour,  and 
more  or  lefs  painful.  They  vary  in  their  fize  and  num¬ 
ber.  Sometimes  they  are  accompanied  by  a  regular 
periodical  difeharge  of  blood  (bleeding  piles),  and  in 
other  cafes  no  fuch  difeharge  takes  place  (blind  piles), 
and  then  they  are  more  fubje&  to  inflammatory  at¬ 
tacks. 

Haemorrhoids  occur  more  frequently  in  women  thait 
in  men,  and  they  commonly  arife  from  a  long  continued 
preflure  on  the  redlum  j  as  obflinate  coftivenefs,  pro- 
lapfus,  geflation,  calculus  or  tumors  about  the  bladder, 
uterus,  or  vagina. 

Treatment . — When  they  are  inflamed,  local  bleed¬ 
ing,  fomentations  and  poultices  give  much  relief,  care 
being  taken  at  the  fame  time  to  keep  the  tumors  within 
the  anus,  and  to  keep  the  bowels  very  open  by  mild 
laxatives  and  clyflers. 

In  fome  cafes  the  piles  acquire  a  very  confiderablc 
bulk,  and  form  a  number  of  large  and  loofe  tumors 
round  the  anus,  which  prevent  the  free  difeharge  of 
feces.  In  fuch  cafes  the  tumors  ought  to  be  removed, 
and  this  may  be  bell  done  with  the  knife  ;  or,  as  fome¬ 
times  happens,  if  they  be  fo  fituated  as  to  render  this 
dangerous,  they  may  be  removed  by  a  ligature. 

Chap.  IX. 

Of  the  Difeafes  of  the  Glandular  System. 

General  Remarks  on  the  Pathology  of  the  Glands , 

We  obferve  a  vaft  variety  of  difeafes  of  the  glandular 
fyflem,  and  the  greater  number  of  thefe  arife  from  a 
morbid  flate  of  their  fecretions.  We  fee  flriking  ex¬ 
amples  of  an  increafed  fecretion  in  diabetes,  in  the  mer¬ 
curial  falivation,  and  in  many  bilious  diforders  :  on  the 
other  hand  the  natural  fecretion  is  diminifhed  in  fuppref- 
fion  of  urine,  in  drynefs  of  the  mouth,  See. 

An  alteration  in  the  fecretory  function  is  not,  how¬ 
ever,  the  only  difeafe  of  this  fyflem  5  there  are  a  great 
number  of  organic  alterations  of  ftru&ure  with  which 
they  are  affe&ed,  and  a  variety  of  tumors  are  alfo  found 
to  form  in  them.  As,  however,  mofl  of  the  principal 
glands  of  the  body  are  fituated  within  the  larger  cavi¬ 
ties,  few  of  their  difeafes  come  within  the  province  of 
the  furgeon. 

Sect.  I.  Of  the  Difeafes  of  the  Tejlicle, 

1,  Of  the  Schirrus  and  Cancer  of the  Teflicle,  (Sarcocele). 

T  his  affe6Hon  is  liable  to  a  confiderable  variety  in  its 
appearances  5  and  as  in  the  description  of  it  which  has 
been  given  by  authors,  they  have  included  fymptoms  of 

difeafes 


ihap. 
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■  the  Dif-difeafes  which  are  very  different  from  the  true  fchir- 
fes  of  the  rus> 

reRicle.  moft  remarkable  fymptomof  fchirrous  tefticle  is 

a  o-radual  enlargement  and  induration  of  the  body  of 
the  gland  or  epididimis,  advancing  from  one  point,  with¬ 
out  marks  of  inflammation  or  pain.  Along  with  its  in- 

creafe  in  bulk  it  acquires  additional  hardnefs,  and  its 
furface,  from  being  ftnooth,  turns  by  degrees  unequal  and 
knotty.  The  integuments  become  of  a  purplifh  red,  at 
laft  ulcerate,  difeharge  a  foetid  ichor,  and  a  cancerous 
fungus  grows  from  the  wound.  The  fpermatic  chord 
alfo  becomes  enlarged,  knotty,  and  hard,  and  the  glands 
of  the  groin  fwell,  the  health  of  the  patient  becoming 
entirely  deftroyed,  and  at  laft  carrying  him  off  in  the 
greateft  mifery. 

The  progrefs  of  this  difeafe  is  in  general  flow,  and  is 
commonly  attended  with  an  aching  feftfation  about  the 
tefticle,  and  fevere  pain  darting  from  it  to  the  loins, 
particularly  when  the  tefticle  is  not  fupported.  Ihe 
difeafe  is  moft  frequent  in  the  advanced  ftages  of  life.  It 
commonly  arifes  from  an  unknown  caufe.  It  has  at 
times  been  known  to  fucceed  a  venereal  affe&ion,  but 
this  is  by  no  means  common,  and  it  is  fometimes  pre¬ 
ceded  by  a  blow  or  fome  accident  which  excites  inflam¬ 
mation. 

When  the  fchirrous  tefticle  is  examined  by  diffe&ion, 
Dr  Baillie  obferves  that  “  it  is  found  to  be  changed  into 
a  hard  mafs  of  a  brownifh  colour,  which  is  generally 
more  or  lefs  interfered  by  membrane.  In  this  there  is 
no  veftige  of  the  natural  flrufture,  but  cells  are  fre¬ 
quently  obfervable  in  it  containing  a  fanious  fluid,  and 
fometimes  there  is  a  mixture  of  cartilage.”  Sometimes 
water  is  found  colie  £ted  in  the  cavity  of  the  tunica  va¬ 
ginalis,  but  more  frequently  the  tunics  adhere  to  each 
other.  When  the  fpermatic  chord  is  affe£led,  that  exhi¬ 
bits  the  fame  changes  of  ftrutture  as  the  tefticle  itfelf. 

Treatment . — When  a  tefticle  is  known  to  be  affe£led 
with  the  true  fchirrus,  all  profpe6t  of  a  cure  by  the  ex¬ 
hibition  of  internal  or  external  remedies  becomes  hope- 
lefs,  as  there  is  no  fa6l  better  known  and  more  feverely 
felt  in  the  hiftory  of  fchirrus  and  cancer  in  every  organ 
of  the  body,  than  its  refilling  all  means  of  relief,  but  by 
the  complete  removal  of  the  difeafed  part.  In  a  few 
rare  cafes,  by  a  moderate  diet,  keeping  the  bowels  open, 
fufpending  the  tumor,  avoiding  violent  exercife,  or  any 
thing  which  may  prove  a  fource  of  irritation,  the  dis¬ 
order  has  been  faid  to  be  not  only  prevented  from  in- 
creating,  but  has  in  a  gradual  manner  entirely  difap- 
peared*,  but  we  much  fufpeft  that  thefe  cafes  whofe 
termination  was  fo  favourable,  have  not  been  of  a  fchir¬ 
rous  nature.  This  is  probable  from  what  is  known  of  the 
termination  of  fehirrus  in  other  organs  of  the  body,  and 
alfo  from  the  difficulty  we  have  in  forming  an  accurate 
diagnofis  in  the  difeafes  of  "the  tefticle.  There  are,  we 
liefitatc  not  to  fay,  many  tefticles  extirpated  which 
might  have  been  favedj  for  ourimperfedl  knowledge  of 
the  various  morbid  changes  of  this  organ,  has  made  it 
too  much  an  eftablifhed  pra&ice  to  extirpate  all  tefticles 
which  are  enlarged  and  hard,  and  which  do  not  yield 
to  mercury. 

When,  howrever,  by  an  attentive  examination  of  the 
hiftory  and  fymptoms  of  the  difeafe,  no  doubt  is  enter¬ 
tained  of  its  fchirrous  or  cancerous  nature,  the  more 
fpeedily  the  tumor  is  removed,  the  better  chance  there 
is  of  a  permanent  cure.  In  performing  the  operation, 
Vox.  XX.  Part  I. 


care  fhould  be  taken  to' remove  completely  every  part  Of  the  Dif- 
fufpe&ed  to  be  difeafed,  and  no  part  of  the  fkin  fhould  ca^Sft°^e 
be  left  with  a  view  of  covering  the  wound  more  com-  .  . . .  y 
pletely  which  has  the  leaft  difcolouration  or  mark  of  dif¬ 
eafe. 

Mode  of  extirpating  the  Tejlicle .  16$ 

The'parts  being  previoufly  fhaved,  the  patient  is  to 
be  laid  upon  a  firm  table  covered  with  a  blanket  or  mat- 
trefs.  His  legs  fliould  hang  over  the  table,  and  be  fup¬ 
ported  by  afllflants.  An  incifion  is  to  be  made  through 
the  integuments  with  a  common  fcalpel,  extending  from 
a  little  above  the  external  abdominal  ring  to  the  bottom, 
of  the  ferotum.  The  cellular  membrane  around  the  • 
fpermatic  chord  is  to  be  differed  back,  and  the  chord 
laid  fairly  barej  and  this  part  of  the  operation  is  much 
more  eafily  aecompliflied  when  the  incifion  through  the 
fkin  is  very  free.  A  ligature  of  confiderable  thicknefs 
is  to  be  put  underneath  the  chord,  and  it  may  be  intro¬ 
duced  with  a  blunt-pointed  needle  or  inftrument  (fig.  1 7. 

Plate  DXIIL).  The  extent  of  the  difeafe  in  the 
chord  fhould  now  be  examined  as  accurately  as  poflible, 
and  the  ligature  fhould  be  tied  firm  with  a  running 
knot,  as  far  above  the  difeafed  part  as  poflible.  If  any 
hardnefs  extends  to  the  external  abdominal  ring,  the 
chord  may  be  even  differed  up  along  the  inguinal  ca¬ 
nal,  and  the  ligature  put  on  at  that  place.  The  chord 
may  be  divided  one-fourth  of  an  inch  below  where  the 
ligature  has  been  applied,  and  then  the  whole  of  the 
tefticle  and  its  vaginal  coat  may  be  readily  differed 
awav,  taking  care  not  to  cut  into  the  vaginal  cavity  of 
the  oppofite  fide  of  the  ferotum.  After  the  tefticle  is 
removed,  the  ligature  fhould  be  loofened,  and  the  fper¬ 
matic  artery  and  veins. included  in  feparate  ligatures* 

The  ligature  upon  the  fpermatic  chord  is  to  be  left 
loofe,  fo  as  to  a£l  as  a  tourniquet  if  a  haemorrhagy 
fhould  enfue.  Much  care  fhould  alfo  be  taken  to  fecure 
any  arteries  of  the  integuments  of  the  ferotum  which 
are  feen  bleeding*,  as  we  once  met  with  a  very  trouble- 
fome  haemorrhagy  from  one  of  thefe  retracing  among 
the  loofe  cellular  texture,  and  not  being  feen  after  the 
operation.  It  therefore  will  be  a  good  general  rule 
to  tie  thofe  with  ligatures  immediately  after  they  are  di¬ 
vided. 

The  wound  is  to  be  dreffed,  fo  as  to  be  healed  if  pof- 
fible  by  adhefion;  and  this  may  generally  be  accomplifh- 
ed,  except  at  the  upper  part  where  the  ligatures  come 
through.  With  this  view  the  wound  and  ferotum  are  to 
be  carefully  waftied,  and  two  or  three  flitches,  as  may  be 
thought  moft  expedient,  are  to  be  put  through  the  edges 
of  the  wound*,  for  in  a  part  like  the  ferotum,  where  the 
fkin  is  loofe  and  puckered,  it  is  hardly  poflible  to  ap¬ 
ply  adliefive  ftraps  with  fufficient  accuracy,  fo  as  t» 
ferve  the  purpofe.  Small  pieces  of  adhefive  plafter, 
however,  fhould  be  neatly  placed  between  each  of  the 
flitches,  along  the  whole  extent  of  the  wound,  and  a  pled¬ 
get  of  fimple  ointment  and  comprefs  afterwards  to  be 
laid  over  it,  the  whole  being  fecured  with  a  T  ban* 
dage. 

After  the  operation,  the  patient  is  to  be  put  to  bed, 
being  dire6led  to  lie  on  his  back  with  a  pillow  between 
the  thighs,  fo  as  to  fupport  the  ferotum. 

Opiates  fhould  be  given  to -allay  pain,  and  if  any  in¬ 
flammatory  fymptoms  fupejrvene,  bleeding  at  the  arm 
fhould  be  bad  recourfe  to  without  the  leaft  hefitationj 
L  for 
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Of  the  Dif-for  we  have  made  a  general  remark,  that  after  almoft 
cafes  of  the  furgical  operations,  there  has  fcarcely  ever  an  in- 
‘  ,  ftancc  occurred  where  the  patient  died  from  lofs  of 

v.-r— v  —  kioo(^  an(j  Qn  t^e  contrary,  that  almoft  all  patients  who 
have  loft  much  blood,  or  who  have  been  previoufly  much 
emaciated,  have  recovered  more  quickly  than  thofe  in 
full  health.  The  antiphlogiftic  regimen  in  almoft  every 
cafe  (liould  be  rigidly  purfued,  until  at  leaft  all  in-flam- 
matory  appearances  of  the  wound  arc  gone,  and  a  healthy 
Mode  of  fuppuration  commenced.  About  four,  five,  or  fix  days, 
dreffing  according  to  circum fiances,  the  dre (Tings  fhould  be  re- 
the  wound.  moved,  and  if  the  wound  has  healed  by  adhefion,  the 
ftitches  may  be  withdrawn,  and  the  edges  of  the  wound 
kept  together  by  adhefive  plafters.  The  ligature  on 
the  fpermatic  chord  may  now  be  fafely  taken  away,  and 
that  round  the  fpermatic  artery  and  veins  generally 
comes  readily  away  before  the  tenth  drefting.  In  this 
manner  the  wound  fhould  be  dreffed  daily  until  it  is 
cicatrifed.  When  the  wound,  inftead  of  healing  by  ad¬ 
hefion,  fuppurates,  the  ftitches  may  be  taken  away  as 
foon  as  it  appears  that  the  edges  of  the  wound  can  be 
accurately  kept  together  with  the  adhefive  plafters;  for 
if  the  ftitches  are  allowed  to  remain  long,  they  general¬ 
ly  ulcerate  the  contiguous  fkin,  and  form  finufes,  which 
continue  to  discharge  matter  after  the  reft  of  the  wound 
has  healed.  The  wound  fhould  be  dreffed  once  or  even 
twice  in  twenty-four  hours  if  the  difeharge  be  profufe, 
and  care  fhould  be  taken  to  wa(h  away  with  a  fponge 
any  matter  which  may  be  depofited  on  the  found  fkin 
of  the  ferotum  or  groin.  The  edges  of  the  wound 
fhould  be  brought  accurately  together  at  each  drefting, 
any  matter  collefted  in  different  parts  of  it  fhould  be 
gently  fqueezed  out,  fo  as  to  prevent  any  lodgement 
from  taking  place.  Should  the  patient  become  weak 
from  the  continuance  of  the  difeharge,  he  fhould  be  or¬ 
dered  a  nourifhing  diet,  with  a  proper  proportion  of 
wine  ;  and  if  the  difeharge  be  at  any  time  thin  and  very 
profufe,  we  have  found  much  benefit  in  fuch  a  cafe  from 
the  internal  ufe  of  bark  (cinchona). 

2.  Inflammation  of  the  Tefticle  (Hernia  humoralis). 

Symptoms.  Inflammation  is  one  of  the  moft  frequent  difeafes  of 
the  tefticle.  Sometimes  the  inflammation  is  confined  to 
the  fubftance  of  the  tefticle,  at  other  times  it  affe&s  the 
epididimis,  and  in  fome  cafes  it  fpreads  to  the  albuginea 
and  vaginalis.  The  furface  of  the  inflamed  tefticle  is 
uniform  and  fmooth,  more  or  lefs  fenfible  to  the  touch, 
equally  firm  and  tenfe  throughout  when  preffed  upon, 
and  the  integuments  are  generally,  difcoloured,  having  a 
blufh  of  rednefs,  and  interfperfed  with  varicofe  veins. 
When  examined  by  diffeefion,  the  tefticle  exhibits,  ac¬ 
cording  to  Dr  Baillie,  precifely  the  fame  appearances  as 
the  inflammation  of  the  fubftance  of  other  parts.  The 
vas  deferens  fometimes  partakes  of  the  inflammation,  its 
coats  becoming  confiderably  thickened,  and  in  other  in- 
ftances  the  veins  of  the  fpermatic  ehord  become  varicofe. 
Inflammation  of  the  tefticle  moft  frequently  is  preceded 
by  gonorrhoea,  but  it  alfo  occurs  from  a  variety  of  caufes. 
It  occurs  fometimes  from*  expofiire  to  cold,  from  violent 
exercife,  and  is  often  excited'  from  blows,  riding  on 
horfeback,  &c. 

The  inflammation  pf  the  tefticle  concomitant  of  go¬ 
norrhoea  generally  begins  by  fpreading  along  the  vas 
deferens  from  the  proftate  gland  through  the  inguinal 
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canal  till  it  comes  to  the  tefticle ;  it  is  in  moft  cafes  at- Of  the  Di 
tended  with  excruciating  pain  from  the  rapidity  of  itseafesof  t! 
progrefs ;  and  as  it  commonly  comes  on  when  the  gonor-  <  Tefticle. 
rhoeal  difeharge  diminifhes  or  difappears,  and  fubfides  ""V** 
when  the  difeharge  returns,  many  authors  have  fup- 
pofed  that  it  was  a  true  metaftafis  of  the  venereal  mat¬ 
ter. 

If  the  difeafe  be  left  to  ilfelf,  the  body  of  the  tefticle 
becomes  more  hard  and  painful,  with  all  the  fymptoms 
of  local  inflammation,  and  the  tumor  fometimes  acquires 
an  enormous  bulk.  Sometimes  the  inflammation  is  ac¬ 
companied  with  violent  fever,  with  a  pulfe  hard  and 
ftrong  in  the  plethoric,  and  feeble  and  rapid  in  conftitu- 
tions  which  are  delicate  and  irritable.  The  patient  alfo 
often  complains  of  pains  in  the  loins,  and  has  naufea  and 
vomiting.  In  general  the  difeharge  from  the  urethra 
diminilhes  confiderably,  and  often  it  ceafes  altogether 
before  the  tefticle  becomes  affe£led  *  but  fometimes  that 
does  not  happen  in  any  remarkable  degree  till  one  or 
two  days  after  the  fwelling  has  begun  to  appear.  It 
never  happens  that  both  tefticles  are  affefled  at  the  fame' 
time,  but  when  the  fwelling  of  one  difappears,  often  the 
other  one  begins  to  be  attacked. 

The  tefticles  fometimes  fwell  and  inflame  from  the 
abforption  of  the  matter  of  a  chancre,  and  as  the  pro¬ 
grefs  of  the  fwelling  is  in  fuch  cafes  flow,  and  generally 
more  irregular,  it  has  fometimes  been  miftaken  for  a 
fchirrous  tefticle  ;  but  an  inveftigation  into  the  hiftory  of 
the  cafe,  and  particular  attention  to  the  appearance  of 
the  fkin  of  the  ferotum,  and  any  fymptoms  of  the  vene¬ 
real  difeafe  in  other  parts  of  the  body,  will  generally  lead* 
to  a  knowledge  of  the  true  nature  of  the  cafe.  It  fome¬ 
times  happens  that  inflammation  is  chiefly  confined  to 
the  fpermatic  chord,  and  in  many  cafes  it  affe&s  the 
epididimis  alone.  The  extent  of  the  difeafe  is  always 
eafily  afeertained  by  a  careful  examination  of  the  parts. 

It  feldom  happens  that  both  tefticles  are  inflamed  at 
once  ;  wre  have,  however,  remarked  this  to  take  place. 
Inflammation,  fuch  as  has  now  been  deferibed,  generally 
abates  by  the  application  of  proper  remedies  :  in  fome 
cafes,  however,  an  induration  of  the  tefticle  remains* 

It  terminates,  though  rarely,  in  fuppuration. 

Treatment . — When  an  inflammation  has  arifen  from 
a  blow,  from  expofure  to  cold,  or  from  any  injury  done 
to  the  tefticle,  it  ought  to  be  treated  according  to  the 
general  plan  laid  down  of  treating  inflammation  of  other 
organs.  Local  bleeding  by  leeches  is  a  moft  ufeful  re¬ 
medy,  and  ought  to  be  the  firft  thing  employed  if  there 
is  the  flighteft  pain,  tendernefs,  or  rednefs  of  the  fero¬ 
tum.  Fomenting  the  ferotum  with  warm  water,  or  a- 
decoflion  of  poppy  heads,  chamomile  flowers,  or  tobacco 
leaves,  often  gives  much  relief,  and  great  attention 
fhould  be  paid  in  fupporting  the  tefticle  with  a  filk  net 
trufs  (Plate  DXIV.).  Some  have  alfo  ufed  with  fuc- 
cefs  the  application  of  ice  or  fnow  to  the  part.  If  the 
fymptoms  and  pain  are  very  violent,  bleeding  at  the  arm 
may  be  neceffary.  The  bowels  fhould  be  kept  open,, 
and  even  purged  ;  the  patient  fhould  be  confined  to  a* 
low  diet,  and  he  fhould  keep  as  much  as  pofiible  to  the 
horizontal  pofture,  as  this  is  found  to  be  of  the  greateib 
importance  in  promoting  the  cure. 

When  the  inflammation  arifes  from  gonorrhoea,  par¬ 
ticular  attention  muft  be  paid  not  only  to  the  difeafe  in 
the  tefticle,  but  to  that  of  the  urethra..  Indeed  it  is  of 
much  importance  in  the  treatment  of  gonorrhoea  to  ufe 

means 
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)f  the  Dif-  means  to  preventive  tefticle*  from  becoming  inflamed  5 
afes  of  the  and  as  every  thing  v/hicli  caufcs  a  fuppreffion  ot  the  dil- 
Teftide.  cha  tends  t0  produce  a  fwelling  of  the  tefticle,  it  is 

‘ — v -  natural  to  fuppofe,  that  in  order  to  prevent  this  trouble- 

fome  diforder,  every  thing  fhould  be  avoided  capable  ot 
increafing  the  irritation  and  inflammation  of  the  urethra, 
as  expofure  to  cold,  violent  exercife,  ill  chofen  injec¬ 
tions,  and  balfamic  medicines ;  but,  above  all,  the  ule  of 
.  .  a  fufpenfory  is  moil  efficacious,  and  Swediaur  recom- 
IrJtoV  mends  one  to  be  worn  in  every  cafe  of  gonorrhoea  from 
radius  Ve-  the  commencement  of  the  difeafe,  to  prevent  all  rifle,  of 
^enemies,  the  tefticles  becoming  inflamed.  When  the  mnamma- 
tory  fymptoms  are  fevere,  the  treatment  fliould  be 
adopted  as  we  have  recommended  ill  common  inflamma¬ 
tion  of  the  tefticle.  If  the  difeharge  from  the  urethra 
is  ftept,  means  fhould  be  ufed  to  reftore  it.  Whenever 
the  inflammatory  fever  is  rendered  more  mild,  Swediaur 
recommends,  with  this  view,  a  dofe  of  opium  to  be 
given,  and  according  to  circumftances,  an  mjedhon  com- 
pofed  of  tvvo  or  three  ounces  of  oil  of  linfeed  and  decoc¬ 
tion  of  barley,  along  with  fifty  or  fixty  drops  of  the  vi¬ 
nous  tinaure  of  opium.  This  may  be  repeated  every 
ten  or  twelve  hours,  taking  care  always  to  have  the 
bowels  well  opened  before  ufing  it.  Swediaur  has 
found  the  extra#  of  hyofeyamus  in  many  cafes  anfwer 
better  than  opium.  Fomentating  the  penis  and  adjacent 
parts  with  warm  vinegar  and  water,  inje#ing  warm  oil, 
and  the  ufe  of  bougies,  may  alfo  be  advantageous  in  pro¬ 
moting  the  difeharge  from  the  urethra. 


3.  Induration  of  the  Tejlicle . 

After  the  inflammatory  fymptoms  have  abated,  it  ge¬ 
nerally  happens  that  a  degree  of  fwelling  and  hardnefs 
of  the  body  of  the  tefticle,  but  ftill  more  frequently  of 
the  fpcrmatic  cord  or  epididimis,  remains,  and  in  many 
cafes  continues  for  months,  or  even  during  life.  This 
effe#  takes  place  from  whatever  caufe  the  inflammation 
may  have  arifen.  In  many  cafes  the  tefticle  itfclf  re¬ 
mains  quite  found,  and  the  epididimis  is  converted  into 
a  very  hard  unyielding  mafs,  which  feels  as  if  it  were 
injeaed  with  quickfilver.  Sometimes  the  tefticle,  whilft 
it  remains  hard,  diminifhes  in  fize,  and  becomes  much 
fmaller  than  natural.  When  the  tefticle  is  examined 
by  difleaion,  it  is  found  to  have  loft  its  natural  ftruc- 
turc,  and  is  fometimes  changed  into  a  hard  brown-co¬ 
loured  mafs  (Voigtel),  interfeaed  more  of  lefs  by  mem¬ 
branous  bands  *,  fometimes  parts  having  a  cartilaginous 
quality  appear  in  it*  arid  fometimes  cells  are  formed  which 
contain  matter.  The  feminal  veflels.  are  fo  changed 
and  hardened,  that  they  cannot  be  diftinguiftied  from 
each  other.  In  fume  cafes  the  whole  tefticle  has  been 
found  converted  into  a  cartilaginous  mafs,  and  in  a  few 
inftances  fome  parts  of  it  have  been  converted  into 
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bone. 

The  treatment  ufually  recommended  in  cafes  of  in¬ 
duration  of  the  tefticle  pi*eceded  by  inflammation,  are 
ftrong  ftimulating  and  aftringent  applications  5  fuch  as 
folutions  of  the  muriate  of  ammonia,  acetate  of  lead,  ful- 
phate  of  zinc,  &c.  either  applied  by  moiftening  with 
them  a  piece  of  linen,  which  is  to  be  kept  conftantly  wet, 
or  by  ufing  them  in  the  form  of  a  poultice.  Friaions 
with  mercurial  ointment,  either  fingly  or  combined  with 
camphor,  over  the  ferotum  and  perineum,  fometimes 
produce  a  good  efTe#  ;  mercurial  fumigations  to  the 
'genital  organs  have  alfo  been  recommended,  In  fome 
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cafes  the  internal  ufe  of  mercury  his  been  found  nccef-Of  the  Dif* 
fary.  A  mercurial  plaftcr  with  camphor,  or  the  com-6^^.^* 
mon  foap  plafter,  is  alfo  a  good  application,  and  is  very 
ufeful  in  defending  the  tefticle. 

The  internal  and  external  ufe  of  the  hemlock  (ro- 
nium  maculatum)  has  been  much  recommended  by 
Plenk.  Elearicity  has  alfo  been  fuecefsfully  employ¬ 
ed.  The  muriate  of  lime,  and  the  muriate  of  barytes, 
have  been  ufed  by  fome  authors.  Swediaur  fays  that  he 
has  known  fome  aftedlions  of  the  tefticle  produced  by 
gonorrhoea,  and  alfo  fome  difeafes  of  the  eye  from  the 
fame  caufe,  cured  by  the  patient  getting  a  frefti  infec¬ 
tion.  In  a  few  cafes  of  induration,  and  fwelling  of  the 
tefticles,  we  have  employed  bliftering  with  good  effeas. 

The  ferotum  fhould  be  fhaved  before  this  is  done  *,  and 
it  is  often  neceflary  to  repeat  the  blifter  feveral  times  be¬ 
fore  the  hardnefs  or  fwelling  begin  to  abate. 

4.  Ahfcefs  of  the  Tejlicle .  I?I 

It  fometimes,  though  rarely  happens,  that  the  tefticle  Symptoms 
fuppurates.  The  matter  which  is  formed,  is  commonly 
a  tough,  thready,  yellow-coloured  fubftance,  which  ad¬ 
heres  to  the  furface  of  the  cavity  in  which  it  is  contain¬ 
ed.  Sometimes  there  is  only  one  abfeefs }  in  other  cafes 
the  matter  is  contained  in  feveral  frnall  irregular-fhaped 
cavities.  Sometimes  the  matter  is  formed  in  the  very 
middle  of  the  body  of  the  tefticle  *,  in  other  cafes  we 
have  obferved  fmall  abfeefles  in  different  parts  of  the 
•epididimis,  the  bodyof  the  tefticle  remaining  quitefound. 

When  an  abfeefs  is  formed  in  the  tefticle,  the  ftru#ure 
of  the  gland  becomes  more  or  lefs  changed  5  generally 
inftead  of  being  foft,  and  the  tubes  of  which  it  is  com- 
pofed  being  eafily  feparated,  it  degenerates  into  a  hard 
firm  mafs.  172 

Abfeefles  of  the  tefticle  fhould  be  opened  as  foon  a$  Treatment* 
poflible,  in  order  to  prevent  the  fubftance  of  the  tefticle 
from  being  deftroyed.  The  prefence  of  matter  is  learnt 
by  a  fluduation  which  can  be  felt  externally  )  but  it  is 
often  extremely  difficult  to  determine  the  true  fituation 
of  the  abfeefs,  whether  it  is  formed  in  the  body  of  the 
tefticle,  in  the  epididimis,  or  between  the  albuginea  and 
tunica  vaginalis,  or  in  the  cellular  membrane  external 
to  the  tunica  vaginalis  ,  for  when  fuch  a  degree  of  in¬ 
flammation  has  taken  place  as  to  terminate  in  the  for¬ 
mation  of  an  abfeefs,  the  accompanying  fwelling  deftroys 
the  natural  form  of  the  parts,  and  involves  the  whole 
into  a  undetermined  fhapelefs  mafs.  Richter  remarks, 
that  there  are  fometimes  foft  fpots  in  the  tefticle,  in 
which  it  is  believed  there  is  a  fiuauation.  When  fuch. 
fwellings  are  opened  no  matter  is  difeharged,  nothing 
but  blood  appears,  and  the  inflammatory  fymptoms  are 
afterwards  increafed.  The  more  matter  which  is  dif¬ 
eharged  from  an  abfeefs  of  the  tefticle,  the  fmaller  the 
tefticle.  grows,  as  the  matter  is  fometimes  formed  partly 
of  the  thready  fubftance  of  the  tefticle.  Cafes  have  oc¬ 
curred  where  the  whole  tefticle  has  been  pulled  away,  the 
furgeon  having  miftaken  the  feminiferous  tubes  for  Houghs. 

Abfeefles  of  the  fubftance  of  the  tefticle  feldom  heal, 
and  generally  a  fiftuloUs  opening  remains,  through  which 
there  is  a  conftant  oozing  of  the  feminal  fluid. 

5.  Fi/lulous  Sinus  of  the  Tejlicle .  173 

As  far  as  we  know,  no  author  has  taken  notice  of  this 
appearance.  In  ome  cafe  we  obferved  it  very  remark¬ 
able.  The  epididimis  alone  was  fwelled,  and  there  was 
L  2  a 
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Of  the  Dif-  a  thickened  portion  of  ferotum  adhering  to  one  part  of 
fTeftici?6  *n  t^ere  was  a  fnus,  and  through  which 

e  e  ,  the  feminal  fluid  conftantly  oozed.  In  a  (imilar  cafe 
the  finus  was  laid  open,  but  with  no  good  effect  ^  for  a 
fmall  opening  remained  unhealed,  through  which  the 
femen  continued  to  be  difcharged. 


8.  Fungus  of  the  Teflicle . 
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6.  Scrofulous  Teflicle . 

When  the  tefticle  isaflfe&ed  with  fcrofula,  it  prefents 
fome  of  thofe  general  cbara&ers  of  fcrofula  in  other 
glandular  parts.  Its  tubular  appearance  is  deftroyed  } 
it  becomes  enlarged  *,  and  when  cut,  it  is  found  to  be 
competed  of  a  dull  white  fub  ance,  of  the  confidence  of 
curd,  which  in  fome  parts  is  mixed  with  a  thin  puriform 
fluid.  The  ferotum « is  in  almofl  all  cafes  involved  in 
the  difeafe  ;  it  becomes  red  and  inflamed,  and  the  vagi¬ 
nal  coat  adheres  to  the  albuginea.  Abfeefies  alfo  form  in 
various  parts  of  the  cellular  membrane  of  the  ferotum, 
which  foinetimes  communicate  with  the  body  of  the 
tefticle.  This  difeafe  generally  occurs  during  the  early 
periods  of  life,  end  moft  commonly  only  one  tefticle  is 
affected  with  it.  Sometimes,  however,  when  one  reco¬ 
vers,  the  fame  difeafe  attacks  the  other. 

Treatment.  In  moft  cafes  of  this  kind  furgical  aid  does  not  avail 
much,  for  the  progrefs  of  the  difeafe  cannot  be  checked 
by  any  internal  and  external  remedies.  All  that  can 
be  done  is  to  relieve  the  inflammatory  fymptoms,  to  al¬ 
lay  pain,  and  to  prevent  the  formation  of  finufes.  With 
a  view  to  alleviate  the  fymptoms  of  inflammation,  no¬ 
thing  is  fo  beneficial  as  the  application  of  leeches  to  the 
ferotum,  and  the  ufe  of  fomentations  and  poulticing,  or 
folutions  of  the  acetate  of  lead.  Opiates  and  laxatives 
may  be  alfo  freely  given,  unlefs  in  cafes  where  from  ex¬ 
perience  thefe  are  known  todifagrec.  When  matter  has 
once  formed,  the  fooner  it  is  difcharged  the  better,  and 
this  fhould  be  done  by  a  fmall  incifion.  After  one  ab- 
feefs  has  healed,  others  are  very  apt  to  form  in  fuccef- 
fion  ;  thefe  fhould  be  treated  in  the  fame  manner,  and 
if  at  any  period  of  the  difeafe  finufes  form,  they  fhould 
be  at  once  laid  completely  open  to  the  bottom  ;  or  if 
they  are  very  deep  and  extenfive,  a  feton  may  be  intro¬ 
duced  ;  if  this,  however,  does  not  produce  an  adhefion 
of  the  cavity,  they  fhould  be  laid  open  with  a  biftoury 
in  the  manner  directed  when  treating  of fnufes . 

7-  Teflicle  preter  naturally  fmall ,  or  wanting . 

After  violent  attacks  of  inflammation,  or  in  cafes  of 
abfeefs,  the  tefticle  fometimes  diminifhes  greatly  in  fize, 
is  almoft  entirely  abforbed  ;  and  in  a  few  inftanccs 
people  have  been  born  with  them  much  fmaller  than 
natural  (Baillie).  Sometimes  a  tefticle  has  been  known 
to  wafte  away  without  any  known  caufe,  fo  as  to  dif- 
appear  altogether.  Sometimes  one  tefticle,  and  fome¬ 
times  both  remain  in  the  cavity  of  the  abdomen  through 
life  ;  fo  that  a  perfon  appears  to  have  only  one  tefticle 
or  to  be  without  them  altogether.  Mr  Hunter  fufpe&s 
that  in  thefe  cafes  they  are  not  fo  perfect  as  when  they 
defeend  into  the  ferotum  ;  and  if  we  were  to  reafon 
from  what  is  obferved  in  other  animals,  in  the  horfe 
particularly,  where  this  by  no  means  unfrequently  takes 
place,  it  is  highly  probable  that  when  the  tefticles  do 
not  defeend  into  the  ferotum,  they  are  not  capable  of 
performing  their  fun&ions. 

Thefe  cafes,  though  they  cannot  be  relieved  by  medi- 
<tfUid3,ye.t  they  are  worthy  of  the  notice  of  medical  men, 
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There  fometimes  arifes  from  the  tefticle  a  fpecies  of _ 

fungous  tumor,  which  was  firft  accurately  deferibed  by 
Mr  Lawrence,  demonftrator  of  anatomy  at  Bartholo¬ 
mew’s  hofpital,  in  London. 

The  patient  generally  affigns  the  origin  of  the  com- Symptom? 
plaint  to  fome  injury.  In  fome  cafes,  it  is  the  confe- 
quence  of  hernia  humor  at  is,  and  in  others  it  appears 
fpontaneoufly.  The  ferotum,  after  a  certain  length  of 
time  inflames,  and  adheres  to  the  tefticle  already  fwcll- 
ed  \  at  laft  the  fkin  ulcerates,  and  the  opening  thus 
formed,  inftead  of  difeharging  matter,  is  filled  up  with 
a  fungous  tumor,  which  is  of  a  firm  texture,  and  gene¬ 
rally  infenfible.  Wliilft  the  fungus  is  increafing,  the 
inflammation  of  the  ferotum  diminifhes  5  and  if  the  fun¬ 
gus  is  at  this  time  removed,  a  cicatrix  is  formed  in  the 
fkin,  which  adheres  to  the  tefticle.  There  is  fometimes 
a  copious  and  very  foetid  difeharge  from  the  whole  fur- 
face  of  the  fungus.  On  diffe&ion,  the  fungus  is  found 
to  arife  from  the  pulpy  fubftance  of  the  tefticle,  more 
or  lefs  of  which  remains  according  to  the  duration  and 
extent  of  the  difeafe. 

It  may  be  worth  while  to  remark  here,  that  we  have 
met  with  one  cafe,  where,  from  an  abfeefs  and  ulcera.- 
tion  of  the  ferotum,  the  tefticle  itfelf  fliptout  at  the  ul¬ 
cerated  orifice,  and  exhibited  very  much  the  appearance 
of  the  fungus  above  deferibed.  g 

This  fpecies  of  tumor  may  be  fafely  removed  by  the  Treatmen 
knife,  by  ligature,  or  by  efcharotics  ;  the  removal  by  the 
knife  is  perhaps  the  fafeft,  and  certainly  the  moft  expe¬ 
ditious  method. 

For  an  account  of  Fungus  Hcematodes  in  the  tefticle, 
we  refer  to  War  dr  op's  Obfervations  on  Fungus  Hce- 
matodes. 

Sect.  II.  Of  the  Difeafes  of  the  Mamma . 

From  the  changes  which  take  place  in  the  female  General  ol. 
breaft  at  the  age  of  puberty,  during  the  menftrual  dif-  fervations, 
charge,  and  before  and  after  the  birth  of  the  child,  we 
ought  to  cxpe£t  a  confiderable  variety  in  the  difeafes  of 
this  organ  ;  and,  in  confidering  thefe,  we  fhould  always 
keep  in  view  the  powerful  fy mpathy  between  that  gland 
and  the  uterine  fyftem. 

The  gland  of  the  mamma  is  fubjeft  to  inflammation 
and  abfeefs.  Scrofulous  tumors  alfo  form  in  it  \  it  is 
fubjeft  to  a  particular  difeafe,  called  milk  abfeefs,  to 
feirrhus,  and  to  other  fpecies  of  indurations,  the  nature 
of  which  is  not  well  afeertained. 

The  nipple  and  integuments  around  it  arc  alfo  fub- 
je6I  to  particular  kinds  of  excoriations  and  ulcerations  ; 
the  lymphatic  glands  which  lie  clofe  to  the  mamma, 
are  alfo  frequently  difeafed,  and  the  contiguous  cellular 
membrane  is  fubjeft  to  thofe  difeafes  which  are  met 
with  in  the  cellular  membrane  of  other  parts  of  the 
body. 

At  the  age  of  puberty,  when  the  uterine  fvftem  be¬ 
comes  fully  developed,  the  female  breaft  fwells,  turns 
hard,  and  becomes  tender,  or  even  painful.  A  change 
alfo  takes  place  during  pregnancy ;  the  breaft  enlarges, 
becomes  very  tender  and  painful,  and  a  dark-coloured 
zone  is  obferved  round  the  nipple.  In  women  who  are 
fuckling  about  the  ninth  or  tenth  month  after  parturi¬ 
tion,  and  fometimes  fooner,  the  menfes  reappear j  and 
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the  Dif-  if  the  woman  afterwards  continues  to  fuckle,  at  each 
,'esof  the  jnontliiy  return  a  remarkable  change  takes  placp  in  the 
lamma.  m*lk  .  it  lofes  ;ts  fweetnefs,  acquires  a  bitterifh  tafte,  be¬ 
comes  of  a  reddifh  colour,  and  excites  a  temporary  de¬ 
rangement  in  the  fyftem  of  the  child.  Obftruftions  of 
the^menfes,  their  final  ceffation,  and  all  the  difeafes  of 
the  womb,  affect  more  or  lefs  the  mamma  ;  and  it  is  at 
the  age  of  puberty,  at  the  time  of  menftruation,  during 
pregnancy,  in  the  early  months  of  fuckling,  and  at  the 
time  of  the  cefTation  of  the  menfes,  which  are  the  pe¬ 
culiar  periods  when  blows  and  other  injuries  are  mofl 
apt  to  produce  difeafe  in  the  mamma. 

This  confent  between  the  mamma  and  uterine  fyftem 
ought  to  be  always  kept  in  view  when  forming  our  opi¬ 
nion  of  any  difeafe  in  thefe  organs;  and  it  is  particular¬ 
ly  worthy  of  the  notice  of  furgeons  when  operations  on 
that  organ  become  necelfary. 

1.  Of  Inflammation  and  Abfcefs  of  the  Mamma . 


This  diforder  occurs  moft  frequently  in  nurfes  by  the 
ftoppage  of  the  milk,  which  is  always  occaftoned  by  fud- 
lSo  den  or  imprudent  expofure  to  cold, 
treatment.  In  the  early  ft  ages  of  the  affeaion,  refolution  is  to  be 
attempted,  unlefs  the  fwelling  appears  to  have  an  evident 
tendency  towards  fuppuration.  The  remedies  ufed  in 
inflammation,  in  general,  feem  ufeful  in  every  cafe  of  in¬ 
flammation  of  the  breads.  When  the  patient  happens 
to  be  nurfing,  a  fudden  evacuation  of  blood  is  apt  to 
diminilh  the  quantity  of  milk  :  In  fucli  cafes,  therefore, 
blood  is  to  be  extracted  in  fmall  quantities  at  a  time. 
The  application  of  cooling  faturnine  poultices  is  advife- 
able.  When  fuppuration  is  taking  place,  fomentations 
and  poultices  are  to  be  ufed,  and  the  matter  is  to  be  dif- 
charged  by  making  an  incifion  in  the  moft  depending 
part  of  the  tumor. 

2.  Of  Scirrhus  and  Cancer  of  the  Mamma . 

Cancer  has  been  met  with  in  the  female  bread  more 
frequently  than  in  any  other  part  of  the  body.  We 
have  alfo  feen  an  example  of  it  in  that  gland  of  the 
male  ;  but  fuch  inftances  are  extremely  rare. 

The  commencement  and  progrefs  of  a  fcirrbous  tu¬ 
mor  in  the  female  breaft,  is  extremely  various  in  differ¬ 
ent  people  *,  and  has  been  often  the  caufe  of  fcirrhous 
tumors,  and  tumors  of  a  more  benign  nature,  being  mif- 
taken  for  one  another. 

Scirrhous  tumors  have  generally  made  fome  progrefs 
before  they  are  taken  notice  of.  Sometimes  they  are 
firft  felt  like  a  pea  underneath  the  fkin,  and  lying  loofe 
over  the  gland  of  the  mamma ;  in  other  inftances,  a 
portion  of  the  central  part  of  the  gland  is  found  indu¬ 
rated.  Of  whatever  bulk,  and  in  whatever  fituation 
the  fwelling  be  difcovered,  it  is  remarkable  for  its  un¬ 
yielding  and  incompreffible  hardnefs,  and  its  rugged 
unequal  feel. 

When  the  tumor  is  fmall  it  feldom  gives  any  pain, 
and  the  patient  generally  difcovers  its  prefence  by  ac¬ 
cident.  In  fome  cafes  its  exiftence  is  difcovered  by  an 
acute  pang  darting  through  the  breaft  leading  to  its 
examination  ;  but  in  many  cafes  it  acquires  the  bulk  of 
a  large  hazel  nut  or  walnut,  particularly  when  the  pa¬ 
tient  is  fat,  before  any  circumftance  leads  to  its  difeo- 
very. 

As  the  tumor  increafes  in  bulk,  it  advances  towards 
the  furface  of  the  body  and  adheres  to  the  fkiu»  The 
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fkin  then  becomes  thickened,  inflamed,  and  ulcerated.  If  of  t^e 
the  tumor  be  fituated  near  the  nipple,  the  difeafe  fpeedi-  lamina  * 
ly  affe&s  that  part,  fometimes  enlarging  and  hardening  . 
it ;  and  in  other  cafes  puckering  it  and  drawing  it  in¬ 
wards.  When  the  nipple  becomes  involved  in  the  dif¬ 
eafe,  the  fanious  fluid  formed  in  the  tumor  often  efcapes 
before  the  fkin  ulcerates,  by  the  lactiferous  tubes. 

The  pain  which  accompanies  the  tumor  in  its  more 
advanced  form,  is  generally  of  a  lancinating  kind  ;  but 
its  frequency  and  degree  is  fufceptible  of  great  variety. 

Sometimes  (harp  flinging  pains  pafs  frequently  from  the 
tumor  as  a  centre,  and  extend  through  the  whole  breaft  ; 
in  other  cafes  there  is  more  of  a  burning  heat  in  the  part. 

The  progrefs  of  the  difeafe  is  generally  very  flow,  and 
in  many  cafes  three,  four,  or  more  years  elapfe  before 
it  ulcerates.  When  ulceration  has  taken  place,  the 
appearance  of  the  ulcer  is  fimilar  to  that  we  have  de- 
feribed  when  treating  of  cancer  of  the  fkin  *  ;  and  the  *gee  chap, 
progrefs  of  the  ulceration  is  often  fo  flow,  as  that  many  II.  fed.  iv. 
years  elapfe  before  the  difeafe  proves  fatal. 

Scirrhous  tumors  have  been  met  with  in  the  mamma, 
from  the  age  of  twenty  or  twenty-five,  to  a  very  advan¬ 
ced  period  of  life ;  but  they  occur  about  that  period, 
when  the  catamenia  difappear,  much  more  frequently 
than  at  any  other. 

Treatment. — There  is  no  part  of  praCHce  about  which  18$ 
lefs  has  been  fatisfaClorily  eftablifhed,  than  the  treatment 
of  feirrhus  in  the  mamma.  The  good  effeCfo  of  an  early 
extirpation  of  cancer  in  the  fkin  is  very  generally  ad¬ 
mitted  ;  but  the  want  of  fuccefs  in  removing  fcirrhous 
mammae  in  the  hands  of  many,  has  not  only  led  fome- 
furgeons  to  deflft  performing  an  operation,  except  in 
very  recent  cafes,  but  has  even  deterred  others  from  at¬ 
tempting  their  removal  in  the  firft  ftages.  There  are 
no  doubt  many  patients  who  fubmit  to  a  painful  opera¬ 
tion  from  which  no  relief  can  be  reafonably  expelled ; 
on  the  contrary,  the  irritation  and  fever  occafioned  by  it 
feem  to  haften  the  progrefs  of  the  difeafe.  But  there  are 
others  where  this  pradice  has  had  a  happier  effeft,  and 
where  the  patients  have  lived  for  many  years  without  a 
return  of  the  difeafe.  Whenever,  therefore,  a  fcirrhous 
tumor  appears  in  the  mamma,  which  is  moveable  and 
diftindly  circumfcribed,  paft  experience  warrants  us 
in  removing  it.  On  the  other  hand,  when  any  of  the 
abforbent  glands  have  become  enlarged  and  hardened, 
or  when  the  fkin  has  ulcerated,  we  believe  the  opera¬ 
tion  in  all  fuch  cafes  fhould  not  be  reforted  to.  Some, 
folitary  examples  of  the  difeafe,  affuming  this  form,  may 
have  occurred  to  individuals,  where  an  operation  has  ar- 
refted  the  progrefs  of  the  difeafe  ;  but  thefe  oppofed  to 
the  vaft  number  of  unfuccefsful  cafes,  are  by  no  means 
fufficient  to  warrant  us  in  propoflng  the  operation. 

Method  of  Extirpating  the  Mamma . — In  extirpating 
the  mamma,  which  we  ftiall  firft  fuppofe  is  to  be  done 
where  the  fkin  is  found,  and  where  the  tumor  has  no 
uncommon  adhefion  to  the  pecftoral  mufde,  the  patient 
ought  to  be  placed  horizontally  in  a  bed,  or  upon  a 
table  covered  with  a  mattrefs.  Two  incifions  are  to  be 
made  with  a  common  fcalpel  through  the  fkin  and  cel¬ 
lular  fubftance  along  the  whole  extent  of  the  tumor,  in¬ 
cluding  a  fmall  portion  of  fkin.  When  the  longeft  dia¬ 
meter  of  the  tumor  is  acrofs  the  body,  inftead  of  a  lon¬ 
gitudinal  incifion,  a  tranfverfe  one  is  to  be  made.  The 
integuments  being  differed  from  the  mamma  on  both 
fiejes  of  the  incifions,  the  patient’s  arm  is  to  be  extend- 
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to  fave  tlie  pectoral  rnufcle  j  and  ttie  whole  glandu- 
CMamraaie^r  Part  *s  to  detached  from  the  mufcle,  though  a 
t —  —  fmall  portion  only  (hould  be  difcafed,  beginning  at  the 
upper  fide,  and  feparating  downwards.  After  the  dif- 
eafed  parts  are  removed,  the  wound  is  to  be  cleaned 
with  a  fponge  wrung  out  of  warm  water,  which  will  ge¬ 
nerally  render  the  fmall  bleeding  veflels  more  confpicu- 
ous.  Thefe  are  to  be  tied,  and  the  integuments  are  to 
be  clofely  applied  to  the  parts  underneath,  and  retained 
there  by  adhefive  ftraps.  A  large  pledgit  of  fimple 
ointment  is  now  to  be  laid  over  the  whole  ;  and  this  is 
to  be  covered  with  a  comprefs  of  lint,  tow,  or  foft  li¬ 
nen  ;  and  the  drefiings  to  be  kept  in  their  place,  and 
moderate  preflure  made  by  a  circular  roller  and  fcapu- 
lary  bandage. 

384  3.  Q/"  Sore  Nipples, 

Women  are  more  generally  affefled  with  fore  nipples 
in  fuckling  their  firft  child  than  at  any  future  period. 
This  may,  in  fome  meafure,  be  owing  to  the  fmallnefs 
of  the  nipples  j  but  very  often  it  arifes  from  their  being 
unaccuftomed  to  the  irritation  of  fucking.  In  fome 
cafes,  the  nipples  are  fo  flat,  and  fo  much  funk  in  the 
bread,  as  to  render  it  difficult  for  the  child  to  lay  hold 
of  them.  Here  affiftance  can  fometimes  be  given,  by  the 
mother  prefling  back  the  prominent  part  of  the  bread, 
fo  a3  to  make  the  nipple  project  between  two  of  her  fing¬ 
ers.  Should  this  be  infufficient,  the  nipple  may  be  made 
to  project  by  applying  to  it  a  flout  child  feveral  months 
*  See  Plate  :  kut  when  this  cannot  be  done,  breaft-glaflfes  *  may 
DXV.  anfwer  the  fame  purpofe.  By  applying  thefe  to  the 
nipple,  and  fucking  put  the  air,  the  child  will  com¬ 
monly  be  enabled  to  lay  hold  of  it. 

The  nipples  at  this  time  are  liable  to  excoriations, 
cracks,  or  chops  ;  which,  though  not  attended  with  a 
formidable  appearance,  are  frequently  more  diflrefiing 
than  large  ulcers.  Mild,  aflringent,  and  drying  appli¬ 
cations  are  mod  to  be  depended  upon  in  fuch  complaints  \ 
faturnine  water,  or  lime-water,  will  anfwer  \  and  either 
ought  to  be  applied  warm*  After  bathing  the  parts 
with  any  of  thefe,  the  nipple  fhould  be  covered  with 
Goulard’s  cerate.  Even  a  little  foft  pomatum  frequently 
rubbed  upon  the  part,  and  covered  with  a  fi>ft  linen 
rag,  is  fometimes  found  to  give  confiderable  relief.  But 
the  nipple  (hould  be  perfedly  cleared  of  thefe  applica¬ 
tions  before  the  child  is  laid  to  the  bread  5  and  this  may 
be  done  with  a  little  port  wine,  or  equal  parts  of  brandy 
and  vinegar. .  If  proper  attention  be  paid  to  thefe  reme¬ 
dies,  they  will  commonly  be  found  to  have  the  defired 
effe£l  ;  but  if  the  contrary  fhould  happen,  another  re¬ 
mains  to  be  mentioned,  which,  in  different  indances 
has  given  great  relief:  it  confids  in  the  application  of  a 
thin  fkin  to  the  nipnle,  as  the  neck  and  part  of  the 
body  of  a  fwine’s  bladder  with  an  aperture  in  it  5  which, 
being  properly  moiftened  and  fixed  to  the  bread,  will 
completely  protea  it  in  the  time  of  fucking.  As  long 
as  the  nipples  remain  any  way  affixed,  fmall  cups  of 
glafs  or  tin  are  ufeful  for  retaining  the  dreffings,  de¬ 
fending  the  nipples  from  the  friaion  of  the  clothes,  and 
X85  receiving  any  milk  which  may  fall  from  the  bread. 
Anomalous 

fvvellings  of  - 

the  mam-  Swellings  and  hardneffes  are  found  in  the  breaft 
which  are  not  of  a  feirrhous  nature.  Scrofulous  indura- 
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tions  are  particularly  frequent.  They  often  become  O i  the  r 
old  and  hard,  and  are  then  commonly  confidered  as  f ar«s  °f  t: 
feirrhus .  If  the  furgeon  fucceeds  in  difeufiing  them  by  T™flisar 
means  of  any  kind  of  remedy,  he  is  apt  to  think  that  he 
lias  di feuded  a  feirrhus.  Thefe  fcrofulous  iwellings 
fometimes  inflame,  and  the.progrefs  of  the  inflammation 
is  very  tedious.  The  bread  is  long  painful  before  any 
fof tening  or  flu&uation  can  be  perceived.  The  furgeon 
then  perhaps  confiders  it  as  an  occult  cancer,  extirpates 
it,  and  thinks  that  he  has  fuccefsfully  cured  a  cancerous 
affedtion.  If  the  furgeon  opens  fuch  a  fuppurating  knot 
before  all  the  hardnefs  is  diffolved  by  the  fuppuration, 
and  if  he  makes  a  large  opening,  then  commonly  fol¬ 
lows  a  very  malignant  ulcer,  which  may  be  alfo  mif- 
taken  for  a  cancerous  fore.  Many  cafes,  where  ulcer¬ 
ated  cancers  have  been  fuppofed  to  have  been  extirpated 
with  fuccefs,  may  have  been  of  this  kind. 

Venereal  indurations  are  not  unfrequent  in  the  bread, 
and  alfo  caufe  fimikr  midakes  in  pra&iee.  Encyded 
tumors  are  alfo  met  with  in  the  bread,  and  are  mod 
Commonly  of  that  kind  called  meliceris . 

In  the  bread  of  young  girls,  ten  or  twelve  years  of 
age,  hardneffes  fometimes  appear,  which  difappear  as 
foon  as  tnendrualiou  takes  place.  Sometimes  they  do 
not  go  away  until  the  fird  delivery.  Sometimes  the 
bread  fwells  to  an  enormous  fize,  arid  becomes  indeed 
not  hard,  but  throughout  firm,  like  mufcular  flefh.  In 
fuch  a  ctife  the  extirpation  has  been  fuccefsfully  per¬ 
formed. 

Somet/mes  confiderable  and  often  quite  hard  fwell- 
lngs  appear  in  the  breads,  which  proceed  merely  from 
blood.  In  fuch  cafes  blood  flows  from  the  nipple  at 
each  menflrual  period.  When  the  menfes  difappear 
with  years,  the  difeharge  of  blood  no  longer  appears 
from  the  bread  ;  but  then  there  is  a  hard  not  painful 
fwelling  arifes,  which  often  acquires  a  confiderable  fize. 

If  it  is  opened,  coagulated  and  fluid  blood  is  difeharged, 
and  a  fiflula  follows,  which  difeharges  a  purulent  fluid, 
and  fometimes  pure  blood,  and  often  continues  feveral 
years,  without  giving  great  uneafinefs.  The  fwelling, 
which  was  at  fird  quite  hard,  fometimes  becomes  foft, 
and  then  the  furgeon  is  commonly  induced  to  open  it. 
Sometimes  fuch  fwellings  areobfervedin  women  who  have 
the  mendrual  difeharge  ;  and  in  fuch  cafes  the  fwelling 
always  becomes  greater  at  each  period.  Sometimes  heCtic 
fever  and  death  follow  the  opening  of  thefe  tumors. 
(Monro).  The  mamma  is  alfo  fubjeCt  to  fungus  hce- 
matodes  ;  for  an  account  of  which,  we  refer  our  readers 
to  Wardrop’s  Obfervations  on  Fungus  Hcematodes . 

Sect.  III.  Of  the  Difeafes  of  the  Tonfils  and  Uvula.  18*  I 
I.  Of  the  Enlargement  of  the  Tonfils  and  Uvula. 

The  tonfils  fometimes  grow  fo  large  and  hard  as  to 
become  incurable,  and  even  to  threaten  fuffocation. 

The  tumors  have  been  commonly  confidered  to  be  of  a 
feirrhous  nature  5  but  they  are  neither  attended  ith 
fhooting  pain,  nor  are  they  apt  to  degenerate  into  can¬ 
cer  •,  neither  do  fwellings  return  after  the  tonfils  have 
been  extirpated  :  hence  they  ought  not  to  be  removed 
till  by  their  fize  they  eflentially  impede  deglutition  or 
refpiration  5  but  whenever  they  do  this,  they  may  be  lS- 
removed  with  fafety.  The  only  proper  method  of  re-Treatmer 
moving  them  is  by  ligature,  which  is  not  only  void  of 

danger, 
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'  (  the  DIG  danger,  but  feldom  fails  to  perform  a  cure.  If  the  bafe 
•J«  «  of  the  Qf  t]ie  tonfil  be  fmaller  than  the  top,  the  ligature  is  to 
3  ifils  and  be  ufed  as  for  polypi  jn  the  throat  5  but  however  broad 
the  bafe  of  it  maybe,  much  difficulty  will  feldom  occur 
in  fixing  it,  for  the  fwelling  is  always  very  prominent. 
In  difeafes  of  this  kind  both  tonfils  are  generally  affeft- 
ed  5  but  if  the  removal  of  one  of  them  forms  a  fufficient 
paflage  for  the  food,  the  other  may  be  allowed  to  re¬ 
main.  When,  however,  it  is  neceflary  to  extirpate 
them  both,  the  inflammatory  fymptoms  produced  by 
the  extirpation  of  the  firft  ffiould  be  allowed  to  fubfide 
before  any  attempt  be  made  to  remove  the  other. 

When  the  form  of  the  tonfils  happens  to  be  conical, 
fo  that  the  ligature  would  be  apt  to  flip  over  their  ex¬ 
tremities,  Mr  Chefelden  has  recommended  a  needle 
(Plate  DXV.)  with  an  eye  near  the  point :  a  double  li¬ 
gature  being  put  into  the  eye,  the  inftrument  is  to  be 
puflied  through  the  centre  of  the  bafe  of  the  tumor, 
and  the  ligature  being  laid  hold  of  by  a  hook  and  pulled 
forwards,  the  inflrument  is  to  be  withdrawn  •  then  the 
ligature  is  to  be  divided,  and  fo  tied  that  each  part 
may  furround  one  half  of  the  tumor.  This  method, 
lSS  however,  is  fcarcely  ever  found  to  be  neceflary. 
llarge-  Enlargements  of  the  uvula,  from  inflammation  or 
ents  of  from  other  caufes,  may  generally  be  removed  by  the 
e  uvula.  freqUent  ufe  of  aflringent  gargles,  as  of  flrong  infuflons 
of  red  rofe-leaves  or  of  Peruvian  bark.  But  when  thefe 
fail,  and  the  enlargement  is  fo  conflderable  as  to  give 
great  uneafincfs  by  impeding  deglutition,  irritating  the 
throat,  and  fo  caufing  cough,  retching,  and  vomiting, 
extirpation  is  the  only  thing  upon  which  any  depend¬ 
ence  can  be  placed.  Excifion  is  the  readied:  method 
when  the  uvula  is  only  elongated  \  but  when  the  fize  is 
conflderable,  dangerous  hcemorrhagies  fometimes> attend 
this  method  *,  on  which  account  a  ligature  is  prefera- 
189  able. 

I  ieatment.  In  performing  the  operation,  the  fpeculum  oris  (Plate 
DXV.)  is  neceflary  to  keep  the  mouth  fufficiently  open, 
and  the  uvula  ffiould  be  laid  hold  of  by  a  pair  of  for¬ 
ceps  or  a  fmall  hook,  fo  as  to  keep  it  firm,  and  prevent 
it  from  falling  into  the  throat.  After  the  operation,  if 
the  bleeding  be  conflderable,  it  may  be  checked  by 
aflringent  gargles,  or  by  touching  the  part  with  lunar 
cauflic  ;  but  this  will  feldom  be  neceflary. 

When  a  ligature  is  to  be  employed,  it  may  be  readily 
done  according  to  the  method  recommended  in  the  ex¬ 
tirpation  of  polypi.  A  double  canula  with  a  ligature 
may  be  patted  through  the  nofe,  or  the  ligature  may  be 
applied  according  to  Chefelden’s  method  in  extirpation 
of  the  tonfils. 

**  tp0  2.  Of  Scarifying  and  Fomenting  the  Throat. 

In  inflammatory  affe&ions  of  the  throat,  the  means 
commonly  employed  are  gargles,  fomentations,  fcarifi- 
cation,  or  topical  bleeding;  Gargles  are  ufeful  for 
cleaning  the  fauces  from  mucus,  or  in  cafes  of  ulcera¬ 
tion.  In  relaxation  of  the  parts,  they  are  employed  with 
advantage  when  made  of  aflringent  materials.  Fomen¬ 
tations  may  be  of  fome  ufe  when  externally  applied  5 

I  but  the  fleam  of  water,  &c.  drawn  into  the  throat, 

Platc  by  means  of  Mudge’s  inhaler  (fig.  1.)  is  preferable. 
DXV.  Sometimes  it  is  neceflary  to  draw  blood  from  the  part 
5?  fig.  11.  affe&ed.  Hererecourfe  may  be  had  to  fcarifying,  which 
may  be  readily  done  by  the  fcarificator  (Plate  DXIV* 
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fig.  1 4.).  After  a  fufficient  number  of  punSures  have  O f  the  Dif- 
been  made,  the  flow  of  blood  may  be  promoted  by  theea^el.0^ 
patient’s  frequently  applying  warm  water  to  the  punc-  1  ^e'  . 

tures.  When  an  abfeefs  forms,  notwithflanding  the  ufe 
of  thefe  remedies,  the  matter  may  be  difeharged  with  the 
fcarificator  already  mentioned. 

Chap.  X. 

Of  the  Difeafes  of  the  Eye  and  its  Appendages.  191^ 

In  the  account  of  the  difeafes  of  the  eye,  we  (hall 
follow  the  fame  principles  of  arrangement  as  we  have  al¬ 
ready  adopted,  and  treat  of  the  difeafes  of  each  particu¬ 
lar  texture  of  which  the  eye  is  compofed,  in  the  order 
in  which  they  appear  mofl  natural  *,  as  the  difeafes  of 
the  conjunSiiva ,  cornea ,  iris,  crystalline  lens ,  &c. 

Sect.  I.  Of  Inflammation,  of  the  ConjunBiva. 

192 

The  general  phenomena  of  inflammation  of  the  con-  General  re*- 
junftiva,  are  analogous*  to  thofe  which  have  been  al-mar^s* 
ready  enumerated,  when  treating  of  the  inflammation  of 
mucous  membranes  *.  Along  with  the  fymptoms  there  *  See  Chap, 
enumerated,  there  are  others  which  arife  from  the  pccu-EF 
liar  functions  of  the  organ.  The  eye  cannot  endure  the 
ufual  quantity  of  light,  vifion  becomes  obfeured,  and 
there  is  an  increafed  fecretion  of  tears.  The  inflamma¬ 
tion  is  fometimes  confined  to  the  palpebrse,  fometimes 
to  the  conjundtiva  covering  the  white  of  the  eye,  in 
fome  cafes  to  that  portion  of  it  which  forms  the  external 
layer  of  the  cornea,  and  in  others  it  fpreads  over  the 
whole  of  thefe  furfaces.  Thefe  differences  merely  re¬ 
gard  the  extent  of  the  inflammation  :  but  there  are 
others  which  arife  from  a  difference  in  the  fpecific  na¬ 
ture  of  the  difeafe,  forming  three  diflimft  fpecies  \  1. 

The  purulent  ophthalmia  \  2.  The  purulent  eyes  of 
new-born  children  5  and,  3.  The  gonorrhoeal  ophthal¬ 
mia* 

I .  Of  the  Purulent  Ophthalmia. 

193: 

"I  he  purulent  ophthalmia  appeared  in  this  country  as  Symptoms’*, 
an  epidemic  after  the  return  of  our  troops  from  Egypt 
in  the  year  1801.  Since  that  period,  it  has  fpread 
with  the  greateft  violence  over  mofl  part  of  Britain. 

This  difeafe  generally  begins  with  a  peculiar  purple- 
coloured  rediiefs  over  the  whole  eyeball  and  inner  mem¬ 
brane  of  the  eyelids.  There  is  a  Hidden  pain  produced 
in  the  eye,  as-  if  fand  or  fome  foreign  fubftanee  was 
lodged  between  it  and  the  eyelid.  As  the  rednefs  in- 
ereafe^,  the  eonjun&iva  becomes  fwelled,  from  the  effu- 
fion  of  a  tranfparent  fluid  in  theloofe  cellular  mem¬ 
branes,  between  it  and  the  fclerotic  coat.  There  is  at 
firft  a  profufe  difeharge  of  tears  from  the  eye,  and  the 
eyelaffi.es  are  glued  together  when  the  patient  awakes. 

There  is  foon  created  intenfe  pain  in  the  ball  of  the  eye, 
and  a  dull  aching  pain  in  the  forehead.  The  cornea- 
fometimes  becomes  opaque  \  and  if  the  violence  of  the 
inflammation  continues,  it  ulcerates  and  ruptures,  al¬ 
lowing  the  aqueous  humour  to  be  difeharged  )  after 
which,  an  abatement  of  the  inflammatory  fymptoms  ge¬ 
nerally  takes  place. 

Before  the  difeafe  advances  thus  far,  the  eyelids  are- 
generally  eonfiderably  fwelled )  and,  befldes  the  flow  of 

tears,, 


M 
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Of  the  Bif- tears,  there  is  a  profiife  difeharge  of  a  puriform  fluid, 
eafes  of  the  The  inflammation  ufually  attacks  both  eyes,  and  it  be- 
£ye*  gins  in  one  feveral  days  before  the  other. 

Treatment. — In  (lighter  cafes  of  the  difeafe,  foment¬ 
ing  the  eye  with  a  decodtion  of  poppy  heads,  and  a 
brifk  purge,  have  been  found  fufficient  to  abate  the  in¬ 
flammatory  fymptoms.  In  other  cafes,  however,  it  has 
been  neceflary  to  draw  blood  to  a  very  great  extent. 
When  the  difeafe  occurs  in  a  ftrong  plethoric  perfon, 
recourfe  fliould  be  immediately  had  to  the  lancet,  and 
the  operation  repeated  on  any  recurrence  of  the  fymp¬ 
toms.  It  has  been  the  ufual  practice  of  Dr  Veitch,  and 
of  thofe  who  have  had  extenfive  opportunities  of  treat¬ 
ing  this  difeafe,  to  draw  the  blood  from  the  arm.  A 
fmaller  quantity,  however,  taken  from  the  temporal  ar¬ 
tery  or  external  jugular  vein,  would  be  found  to  have 
an  equally  good  effeft. 

When  the  purulent  difeharge  becomes  profufe,  fome 
have  recommended  the  ufe  of  collyria,  in  the  form  of 
injedtions.  The  aqua  camphorata  is  recommended  by 
Mr  Ware  \  and  a  weak  folution  of  corroflve  fublimate, 
with  opium,  has  been  found  to  have  equally  good  ef- 
fe&s.  In  thofe  cafes  where  there  are  much  pain  and  ten- 
fion  in  the  eyeball  and  brow,  along  with  a  turbid  (late 
of  the  anterior  chamber,  and  ulceration  beginning  in  the 
cornea,  the  difeharge  of  the  aqueous  humour  has  been 
attended  with  much  fuccefs  *.  This  operation  may  be 
cafily,  and  at  all  times  fafely  performed,  by  making  a 
Treatife  on  pundlure  with  a  common  extradling  knife,  through  the 
\tOph "  ^oun^  Part  cornea,  near  its  junction  with  the  fcle- 

thalmia . 


*  See  Mr 
Ware's 


rotic  coat. 


2.  Of  the  Purulent  Ophthalmia  in  Children . 


The  fymptoms  of  the  purulent  eyes  of  children  are 
very  fimilar  to  thofe  which  have  been  mentioned.  The 
difeafe  generally  appears  a  few  days  after  birth  by  an 
increafed  rednefs  of  the  palpebral  membrane,  more  or 
lefs  fwelling,  and  a  puriform  difeharge.  Sometimes  the 
membrane  fwells  fo  much  as  to  evert  the  eyelids,  and 
render  it  impoflible  to  examine  the  eye-ball.  The  cor¬ 
nea  becomes  obfeure,  ulcerates,  and  allows  the  aqueous 
humour  to  be  difeharged.  The  difeafe  generally  affedls 
both  eyes.  From  what  wre  know  of  the  origin  of  puru¬ 
lent  ophthalmia,  and  from  fome  ingenious  obfervations 
*  See  The  of  Mr  Gibfon  of  Manchefter,*  it  appears  probable,  that 
Edinburgh  the  origin  of  this  difeafe  is  communicated  by  the  lodge- 
findSur  i-  1116114  an  acrimonious  difeharge  upon  the  eyes  of  the 
cal  Jour chih3,  from  the  vagina  of  the  mother.  In  a  great  pro- 
nal}  vU.  iii.  portion  of  cafes,  Mr  Gibfon  found  the  mothers  of  thofe 
children,  affedled  with  purulent  ophthalmia,  had  leu- 
corrhoea  ;  and  it  is  probable,  that  this,  as  well  as  other 
acrimonious  difebarges,  which  we  know  to  take  place 
from  the  mucous  membranes  of  thefe  parts,  produces 
the  difeafe. 

*96  Treatment . — Solutions  of  faccharum  faturni  and 

opium,  inje&ed  between  the  eyelids,  or  the  aqua  cam¬ 
phorata  of  Beates ,  ought  to  be  employed  in  the  fir  ft 
ftage  of  the  difeafe  ;  and  the  eyelids  ought  to  be  like- 
wife  covered  with  fome  mild  undtuous  application. 
When  ulceration  has  advanced  fo  as  to  endanger  a  rup¬ 
ture  of  the  cornea,  that  may  be  prevented  by  difehar- 
ging  the  aqueous  humour.  In  the  fecond  ftage  of  the 
inflammation,  fcarifying  the  eyelids,  and  applying  the 
red  precipitate  ointment,  will  generally  be  found  to 
be  ufeful  in  allaying  the  inflammation  and  fwelling  of 
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the  eyelids,  and  in  reftonng  the  tranfparency  of  the  Of  the  Dif. 
cornea.  _ 

3.  Of  the  Gonorrhoeal  Ophthalmia.  v 

The  gonorrhoeal  ophthalmia  occurs  very  rarely  )  and 
it  has  been  known  to  arife  from  the  fuppreflion  of  a  go¬ 
norrhoea,  or  from  the  accidental  application  of  the  go¬ 
norrhoeal  matter  to  the  eyes.  In  this  refpedt,  its  origin 
is  very  fimilar  to  the  common  purulent  or  Egyptian 
ophthalmia,  and  to  the  purulent  ophthalmia  which  oc¬ 
curs  in  children. 

The  fymptoms  and  progrefs  of  the  difeafe  are  alfo  fi¬ 
milar,  only  that  its  progrefs  is  much  more  violent,  and 
it  generally  completely  deftroys  the  organ. 

Treatment . — When  it  is  fufpedted  that  the  difeafe  has 
arifen  from  a  fupprefled  gonorrhoea,  fuch  means  ought 
to  be  employed  as  are  moft  likely  to  reflore  the  dif¬ 
eharge  from  the  urethra  \  fuch  as  the  introduction  of  a 
bougie,  the  injedling  of  warm  oil,  and  the  application 
of  poultices  and  fomentations  to  the  perinaeum.  If  the 
inflammatory  fymptoms  run  high,  powerful  evacuants 
fliould  be  employed.  Befides  purgatives,  blood  fliould 
be  taken  from  the  arm  or  temporal  artery. 

The  local  applications  fliould  confift  of  weak  injec¬ 
tions  of  corroflve  fublimate  and  opium,  or  acetate  of 
lead  and  opium  5  and  the  fwelling  and  rednefs  may  be 
alfo  relieved  by  the  application  of  the  red  precipitate 
ointment,  or  the  ointment  of  Janin. 
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SECT.  II.  Of  the  Pterigium • 

The  word  pterigium  denotes  all  thofe  morbid  changes 
In  which  that  portion  of  the  conjundliva  covering  any  part 
of  the  cornea  or  fclerotic  coat  becomes  thickened,  vafeu- 
lar,  and  opaque.  If  the  difeafe  be  confined  to  a  particu¬ 
lar  part  of  the  conjundliva,  the  difeafe  is  obferved  at  its 
commencement  like  a  fmall  globule  of  fat,  or  condenfed 
cellular  fubftance,  fituated  moft, frequently  near  the  junc¬ 
tion  of  the  cornea  and  fclerotic  coat }  and  this  fpot  ex¬ 
tending  imperceptibly  along  the  furface  of  the  conjunc¬ 
tiva  at  length  pafles  over  the  cornea,  the  conjunctiva  on 
the  adjoining  part  of  the  fclerotic  coat  becomes  puckered, 
and  as  if  it  were  forcibly  drawn  over  the  cornea.  The 
portion  of  it  which  lies  on  the  fclerotic  coat  is  common¬ 
ly  loofe,  and  can  be  eafily  elevated,  but  that  which  is 
on  the  cornea  adheres  more  firmly.  This  fpecies  of  pte¬ 
rigium  has  generally  a  triangular  form  3  one  of  the 
angles  of  the  triangle  advancing  towards  the  cornea,  or 
covering  a  portion  of  it,  and  the  bafe  lying  on  the  fcle¬ 
rotic  coat.  Sometimes  the  thickening  of  the  conjundti- 
va  is  firft  perceived  on  the  cornea  ;  the  conjundliva  co¬ 
vering  the  fclerotic  coat  remaining  quite  found.  A  pte¬ 
rigium  is  always  confiderably  elevated  above  the  adja¬ 
cent  cornea  *,  but  the  degree  of  its  thicknefs  varies  from 
that  of  a  thin  membrane  to  that  of  a  flefhy  mafs.  ■ 

Pterigia  arife  moft  commonly  at  the  nafal  angle  of 
the  eyeball.  They  are  formed,  alfo,  at  the  temporal 
angle  5  and  they  fometimes  occur  at  both  places  in  the 
fame  eye.  In  one  cafe  there  were  two  pterigia  in  each 
eye.  I  hey  are  formed  very  rarely  on  the  upper  and 
under  parts  of  the  eyeball. 

Treatment . —  I  he  only  mode  of  removing  this  difeafe 
is  by  excifion.  This  may  be  done  by  elevating  the  dif- 
eafed  portion  of  the  conjundliva  with  a  pair  of  forceps  } 
and  feparating  it  at  its  bafe  by  cutting  it  through  with  a 

pair 
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Of  the  Dif-palr  of  feiffars •,  and  then  carefully  diflefting  it  off  to  it* 
eaieb  of  theapex<  jf  any  portion  of  it  has  been  allowed  to  remain, 
t_  £ye  or  if*  the  wound  (hews  any  tendency  to  form  a  fungus, 

V  lunar  cauftic  ought  to  be  applied  to  it,  and  the  appli¬ 

cation  repeated  as  often  as  may  appear  neceffary.  Any 
flight  inflammation  or  weaknefs  in  the  eye.  which  may 
continue  after  the  operation,  may  be  fpeedily  removed 
by  the  application  of  the  vinous  tin£lure  of  opium. 


tor 

Symptoms. 


Sect.  III.  Of  Pufules  (Ophthalmia  puftulofa). 

Puftules  are  fmall  tumors  which  are  formed  both  on  the 
cornea  and  fclerotic  coat,  but  they  occur  molt  frequent¬ 
ly  near  the  junction  of  thefe  membranes.  A  puftule 
commonly  fir  ft  appears  like  a  dulky  yellow  or  reddifti 
fpot,  a  little  elevated  above  the  furface  of  the  cornea 
or  fclerotic  coat  ;  and  in  a  (hort  time  it  becomes  a  di- 
ftinct  conical  tumor.  The  adjacent  part  of  the  cornea 
is  always  more  or  lefs  dim*,  and  a  confiderable  degree  of 
inflammation  accompanies  it,  which  is  either  confined 
to  the  white  of  the  eye  contiguous  to  the  puftuje,  or  is 
fpread  over  the  whole  eyeball.  Whilft  the  puftule  13 
forming,  the  inflammation  is  generally  confined  to  that 
part  of  the  white  of  the  eye  which  is  in  its  immediate 
vicinity.  The  blood  veflels  are  of  a  pale  livid  hue  ; 
they  appear  fuperficial,  and  can  be  readily  elevated  by  a 
pointed  inftrument  ;  each  trunk  can  be  diftinguiflied, 
for  they  are  never  fo  numerous  as  to  appear  confufed,  or 
like  one  red  mafs.  They  fometimes  run  in  various  di- 
regions,  anaftomofe  freely  with  one  another,  forming 
net-works  upon  the  white  of  the  eye. 

If  the  inflammation  and  puftule  remain  for  fome  time, 
the  puftule  generally  advances  to  fuppuration.  When 
fuppuration  takes  place,  the  apex  of  the  puftule  ulce¬ 
rates,  and  frequently  a  chalky  white  fpot  appears  at  the 
centre  of  the  ulceration ;  and  the  opacity  of  the  cornea 
at  the  fame  time  daily  inereafes  around  it.  In  other 
cafes,  the  opaque  matter  feparates,  and  leaves  behind  it 
a  deep  ulcerous  excavation. 

Sometimes  the  fuppuration  proceeds  more  like  a  com¬ 
mon  pimple  or  phlegmon  of  the  fkin  ;  a  fmall  quantity 
of  a  thick  matter  colle&s  within  the  puftule,  and  when 
it  is  difeharged,  a  conical  tumor  remains,  which  has  a 
depreflion  at  the  apex.  When  the  puftule  contains  a 
watery  fluid,  the  fluid  is  moft  frequently  abforbed  in  a 
gradual  manner  ;  but  at  other  times  the  piftule  breaks, 
and  an  ulcer  is  formed. 

if,  in  either  of  thefe  cafes,  the  contents  are  artificially 
difeharged,  all  the  accompanying  inflammatory  fymp- 
toms  are  jmuch  increafed. 

Moft  frequently  there  is  only  one  puftule,  and  only 
one  eye  affe&ed  ;  but  in  fome  cafes  there  are  feveral 
both  on  the  cornea  and  fclerotic  coat  of  each  eye. 

The  difeafe,  at  its  commencement,  is  almoft  inva¬ 
riably  accompanied  with  the  fenfation  of  a  mote  in  the 
.eye,  and  the  whole  conjun&iva  covering  the  fclerotic 
coat  has  often  a  yellowifh  and  fhining  glafly  colour  be¬ 
fore  the  rednefs  appears.  There  is  often  alfo  a  degree 
of  rednefs  and  fwelling,  chiefly  of  the  upper  eyelid;  and 
the  tarfi  are  found  adhering  together  in  the  morning, 
from  the  exudation  of  a  yellow  matter  among  the  cilia?. 
There  is  frequently  an  unufual  drynefs  felt  in  the  eye  ; 
but  if  it  be  expofed  to  a  bright  light,  or  if  an  attempt 
be  made  to  ufe  it,  the  fecretion  of  tears  is  increafed. 

This  fpecies  of  inflammation  is  always  accompanied 
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with  a  much  greater  degree  of  general  fever,  in  propor-Of  the  Difi* 
tion  to  the  feverity  of  the  local  fymptoms,  than  any  eaft^ ot  the 
other  ophthalmia.  The  pain  is  rarely  acute  till  the  pu-  , 
ftule  ulcerates ;  but,  if  that  takes  place,  it  is  commonly 
very  fevere. 

An  eye  which  has  been  once  affe£led  with  puftule,  is 
very  fubje£l  to  repeated  attacks  of  the  difeafe.  Puftules 
of  the  cornea  are  met  with  in  people  of  all  ages  ;  but 
they  are  more  common  in  young  people  than  in  thofe 
advanced  in  life. 

Treatment . — Sudorific  medicines,  cooling  diluent 
drinks,  and  purgatives,  ought  to  be  employed  in  the  firft 
ftage  of  the  difeafe ;  and  given  according  to  the  vio¬ 
lence  of  the  conftitutional  fymptoms..  The  eye,  and 
parts  around  it,  fhould  be  fomented  three  or  four  times 
a-day,  with  a  deco&ion  of  poppy  heads  ;  to  which  may 
be  added  a  fmall  quantity  of  fpirits.  When  the  fyrnp- 
tomatie  fever  abates,  and  the  rednefs  affumes  a  more 
purple  hue,  the  vinous  tin&ure  of  opium  may  be  applied 
to  the  eye  once  or  twice  a-day  ;  and  this  will  be  found 
equally  ufeful  whether  the  puftule  is  in  a  ftate  of  fup¬ 
puration  or  not ;  and  it  ought  to  be  continued  as  long 
as  there  are  any  remains  of  the  difeafe. 


Sect.  IV.  Of  Matter  collected  between  the  Larnellce 
of  the  Cornea . 

Purulent  matter  is  fometimes  collefted  between  the 
lamella?  of  the  cornea,  when  the  difeafe  is  termed  unguis 
or  onix;  or  in  the  anterior  chamber,  when  it  is  called 
hjpopion . 

When  the  matter  is  collefted  between  the  lamellae  of 
the  cornea,  it  appears  in  the  form  of  a  yellow  fpot;  and 
as  the  quantity  inereafes,  the  fpot  becomes  larger,  but 
does  not  alter  its  fituation  from  the  pofition  of  the  head. 

When  the  matter  is  colle&ed  in  the  anterior  cham¬ 
ber,  it  generally  appears  like  a  fmall  yellow  globule  be¬ 
tween  the  iris  and  cornea,  occupying  the  inferior  part  of 
the  cavity.  Thefe  abfeefles  are  commonly  the  efte61  of 
violent  ophthalmia,  occafioned  by  a  blow,  or  injuries  of 
the  eyeball;  they  are  alfo  formed,  though  rarely,  with¬ 
out  any  accompanying  inflammatory  fymptoms. 

Treatment.— Though  the  purulent  matter  may  be 
more  or  lefs  abforbed  on  the  abatement  of  the  accom¬ 
panying  inflammatory  fymptoms  ;  yet  it  would  be  found 
a  good  general  practice  to  evacuate  the  matter  when¬ 
ever  it  appears,  by  making  an  incifion  through  the  cor¬ 
nea.  The  difeharge  of  the  aqueous  humour  along  with 
the  matter,  never  fails  to  diminilh  the  inflammation  ; 
and  this  perhaps  may  be  the  reafon  why  the  pradlice  is 
fo  ufeful.  Befides  this,  fomentations,  brifk  purges,  and 
cupping  at  the  temples,  may  be  necefl’ary  if  the  inflam¬ 
matory  fymptoms  are  fevere. 

Sect.  V.  Of  Ulcers  of  the  Cornea .  203 

Ulcers  of  the  cornea  have  been  divided  by  fome  au¬ 
thors  into  a  number  of  fpecies,  from  dift'erenees  in  their 
flze,  in  their  duration,  in  the  degree  of  the  feverity  of  the 
accompanying  fymptoms,  and  from  the  various  eaufes 
from  which  they  have  been  fuppofed  to  originate. 

The  moft  frequent  variety  of  ulcer  is  that  which  re¬ 
mains  after  the  cornea  has  fuppurated  and  burft  ;  either 
in  confequence  of  a  puftule  or  of  an  abfeefs. 

When  a  puftule  fuppurates,  the  central  part  of  it  ge- 
M  nerally 
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Of  the  Dif-  nerally  gives  way;  and  as  the  difeafe  continues,  thenl- 
eafesof  the  ceration  extends  in  all  directions  from  that  point.  Ul- 

t _ ^e*  cers  of  this  kind  are  generally  circular,  and  the  edges 

rounded  and  fmooth  ;  having  fometimes  the  appearance 
of  a  fmall  artificial  dimple  :  in  other  inftances  they 
have  an  irregular  fhape,  and  their  edges  are  jagged  and 
scute.  The  fize  of  ulcers  is  very  various  ;  in  fome 
cafes  they  do  not  appear  larger  than  a  depreffion  made 
by  the  point  of  a  pin,  whilft  in  others  they  cover  a  large 
furface.  Moft  frequently  the  part  of  the  cornea  conti¬ 
guous  to  the  ulcer  becomes  more  or  lefs  dim  j  and  in 
fome  cafes  red  veflels  may  alfo  be  traced  in  it. 

Treatment . — The  acute  pain  which  generally  attends 
moft  ulcers,  particularly  thofe  which  are  the  confequence 
of  puftules,  will  generally  be  much  relieved  by  the  ap¬ 
plication  of  the  vinous  timflure  of  opium,  repeated  two 
or  three  times  a  day.  When  this  produces  no  good  ef¬ 
fect:,  and  the  ulcer  fpreads  rapidly,  attended  with  acute 
pain,  much  relief  will  be  obtained  by  touching  the  fur- 
face  of  it  with  lunar  cauftic,  or  if  there  is  a  rifk  of  the 
ulcer  eroding  the  whole  thicknefs  of  the  cornea,  and  a 
prolapfus  of  the  iris  to  take  place,  it  may  be  advifable 
to  prevent  this  by  difeharging  the  aqueous  humor. 

504  Sect.  VI.  Of  Spechs  of  the  Cornea . 

There  are  three  forms  of  the  corneal  fpeck  ;  the  firjl 
and  moft  fimple  variety,  is  when  a  particular  part  of  the 
cornea  lofes  its  natural  tranfparency,  and  appears  cloud¬ 
ed  ;  obje&s  being  feen  by  the  patient  as  if  looked  at 
through  a  mift  or  fmoke.  Some  of  thefe  fpecks  are  un¬ 
defined,  others  diftin&ly  circumfcribed,  and  they  have 
each  an  equal  degree  of  opacity  throughout,  or  one  part 
Is  more  opaque  than  the  reft.  They  are  moft  commonly 
of  a  circular  form  ;  but  in  fome  cafes  their  fhape  is  very 
irregular.  This  fize  varies  from  the  fmalleft  fpot,  to 
fuch  an  extent  as  occupies  the  whole  cornea. 

In  the  fecond  form  of  the  corneal  fpeck,  the  opacity 
is  of  a  darker  (hade,  giving  the  cornea  a  bluifh,  or  in 
fome  parts  a  milky  appearance.  It  is  feldom  equally 
opaque  through  its  whole  extent  ;  being  generally  more 
fo  at  the  centre,  and  becoming  gradually  of  a  lighter 
fliade  towards  the  margin.  In  fome  inftances  the  {hade 
is  very  unequal  in  the  different  parts  of  the  fpeck. 

In  the  third  form  of  the  corneal  fpeck,  the  cornea 
becomes  of  the  opaque  gliftening  white  colour  of  com¬ 
mon  pearl,  and  the  opacity  generally  extends  through  the 
whole  of  the  lamellae  of  the  cornea  ;  fo  that  if  even  fe- 
veral  of  thofe  layers  which  are  external  be  removed,  the 
remaining  ones  completely  interrupt  vifion.  Specks  of 
this  defeription  fometimes  produce  a  flight  thickening  of 
the  cornea,  and  are  accompanied  by  adhefions  between 
the  cornea  and  iris.  They  are  almoft  always  diftin&ly 
circumfcribed,  though  generally  not  fo  opaque  at  the 
edge.  When  they  are  of  any  confiderable  fize,  they  are 
nouriftied  by  one  or  more  red  veflels. 

*  tlje  firft  form  of  fpeck,  the  iris  can  be  feen  through 

the  difeafed  portion  of  the  cornea  ;  but  in  the  fecond  and 
third  form  of  the  difeafe,  the  degree  of  opacity  is  fuch, 
that  nothing  can  accurately  be  diftinguifhed  behind  it! 
It  there  is  an  external  inflammation  accompanying  the 
speck,  the  red  veflels  will  be  feen  in  a  clufter  on  that 
part  of  the  fclerotic  part  neareft  to  it ;  and  fome  of  the 
branches  can  often  be  traced  pafling  over  the  edge  of 
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the  Gornea,  and  terminating  in  the  fubftance  of  the  Of  the  Di 
fpeck.  As  the  accompanying  inflammation  abates,  theeafes  ^ 
number  of  the  red  veflels  on  the  cornea  commonly  dimi-  ,  i  £ye* 
nifhes ;  but  fometimes  one  or  more  trunks  remain,  and 
are  diftributed  on  the  fpeck.  In  fome  cafes,  there  are 
large  fpecks  with  numerous  blood-veffels  Supplying  them 
during  the  continuance  of  aClive  inflammation  ;  and  al¬ 
though  the  opacity  remains  extenfive  after  the  inflam¬ 
mation  abates,  yet  no  red  veflels  continue  to  nouriih  it. 

The  number  of  blood-veffels  is  in  no  cafe  in  proportion 
to  the  degree  or  extent  of  the  opacity  during  any  ftage 
of  the  accompanying  inflammation.  For  we  frequently 
obferve  a  net-work  of  blood-veffels  on  a  cornea  which 
has  very  little  obfeurity,  and  at  other  times  there  is  a 
large  opaque .  fpot,  with  only  one,  or  even  without  a 
Angle  red  veffel  fupplying  it.  Specks  appear  on  every 
part  of  the  cornea,  but  moft  frequently  towards  its 
centre. 

Specks  appear  to  be  formed  moft  frequently  on  the 
external  lamella  of  the  cornea  ;  but  it  is  difficult  to  de¬ 
termine  accurately  their  fituation.  They  vary  in  num¬ 
ber.  Commonly  there  is  only  one  ;  but  it  frequently 
happens  that  there  are  two,  three,  or  more  diftinCl  fpots 
on  one  cornea,  all  of  which  differ  in  their  fize,  fhape, 
and  in  degree  of  opacity. 

Specks  impede  vifion  in  proportion  to  the  degree  of 
their  obfeurity,  and  according  to  their  fituation.  Even 
a  fpeck  of  the  flighted  fhade,  which  is  hardly  percep¬ 
tible  to  a  common  obferver,  if  it  be  placed  direClly  op- 
pofite  the  pupil,  materially  injures  the  fight  5  whereas 
thofe  of  the  opaque  kind,  if  placed  beyond  its  circumfer¬ 
ence,  diminifh  the  fphere,  but  not  the  diftin&nefs  of  vi¬ 
fion.  In  thofe  cafes  where  the  fpeck  is  of  a  moderate 
fize,  and  placed  towards  the  centre  of  the  cornea,  the 
patient  fees  better  in  a  dull,  than  in  a  clear  light.  For 
in  a  clear  light  the  pupil  contra&s  fo  much,  that  it  be-, 
comes  covered  by  the  fpeck,  and  the  rays  of  light  are 
prevented  from  entering  ;  but  in  a  dull  light  it  becomes 
larger,  fo  that  the  rays  of  light  enter  by  its  edge. 

Specks,  moft  commonly,  are  either  preceded  or  ac¬ 
companied  by  inflammation  of  the  cornea.  Likewife 
wounds,  if  they  do  not  unite  without  fuppuration,  and 
ulcers  of  the  cornea,  are  followed  by  a  fpeck. 

Specks  are  formed  at  every  period  of  life  ;  but  they 
occur  moft  frequently  in  young  people  ;  probably  be- 
caufe  in  them  the  cornea  is  much  fofter,  and  more 
fpongy  ;  and  alfo  as  they  are  more  fubjeCt  to  inflamma¬ 
tory  complaints  of  the  eye  than  adults. 

Treatment. — Thofe  fpecks  which  have  been  deferibed  205 
under  th efirf  and  fecond  form  of  the  difeafe,  generally 
difappear  either  by  the  ufe  of  remedies,  or  in  fome  cafes 
after  the  inflammatory  fymptoms  abate. 

When  the  eye  is  inflamed,  and  the  eyelids  turgid  wflth 
blood,  flightly  fcarifying  the  eyelids,  and  immediately 
after  the  bleeding  ceafes,  applying  a  quantity  of  an  oint¬ 
ment  compofed  of  the  red  oxide  of  mercury  (ten  grains 
to  a  dram  of  fimple  ointment),  will  be  found  a  very  ac¬ 
tive  remedy.  And  the  fcarifications  along  with  the  oint¬ 
ment  ftmuld^  be  repealed  every  fecond  or  third  day  as 
long  as  any  inflammation  continues.  When  there  is  no 
Inflammation  accompanying  the  fpeck,  the  ointment  may 
be  applied  alone.  The  unguentum  citrinum,  and  various 
powders  compofed  of  the  fiilphate  of  alum,  fulphate  of 
zinc,  fub-borate  of  foda,  diluted  with  from  a  fourth  to  an 
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eighth  part  of  fugar,  may  alio  be  adyantageoufly  employ¬ 
ed.  In  fpeeks  of  long  duration,  it  will  be  found  ufeful  to 
,  vary  the  application,  and  to  employ  two  or  three  of  the 
above  medicines  ten  days  or  a  fortnight  alternately. 

Thofe  fpeeks  of  the  third  form,  feldom  become  more 
trail fparent,  even  by  the  ufe  of  the  mod  a&ive  reme¬ 
dies.  In  thofe  cafes  where  only  a  fmall  central  portion 
is  of  that  defeription,  the  fize  of  the  fpcck  may  be  di- 
minifhed  by  the  treatment  already  mentioned  3  and  in 
fome  cafes,  much  benefit  has  arifen  from  cutting  away 
an  external  layer  of  the  molt  opaque  part  3  and  after¬ 
wards  ufing  the  above  applications.  It  often  happens, 
however,  that  if  portions  of  a  very  old  and  opaque  fpeck 
be  cut  away,  the  part  is  regenerated  by  an  equally  opaque 
matter. 

The  fpeeks  which  are  formed  rapidly,  are  in  general 
mod  fpeedily  removed.  They  go  away,  too,  much  more 
quickly  in  children  than  in  old  people  3  and  in  them, 
alfo,  a  much  greater  degree  of  obfeurity  can  be  made 
entirely  to  disappear.  When  a  part  of  the  cornea  has 
become  opaque,  the  opacity  begins  to  difappear  at  the 
circumference  of  the  fpeck,  or  at  that  portion  of  it 
neared  to  the  circumference  of  the  cornea.  In  fome 
cafes  it  may  alfo  be  obferved,  that  the  external  laminm 
of  the  cornea  fird  regain  their  tranfparency. 

Sect.  VII.  Of  the  Staphyloma, 

When  the  cornea,  befides  lofing  its  tranfparency, 
fwells  to  fucli  a  degree,  that  its  internal  furface  comes 
in  contact  with,  and  adheres  to  the  iris,  and  when  it 
forms  a  prominent  tumor  externally,  the  difeafe  has  ge¬ 
nerally  been  called  flaphyloma .  When  the  whole  cor¬ 
nea  is  affefhd,  it  generally  affumes  a  more  or  lefs  coni¬ 
cal  form  3  lofes  entirely  its  natural  tranfparency  3  and 
vifion  is  completely  dedroved.  The  opacity  is  generally 
mod  remarkable  towards  the  apex  of  the  tumor,  and  is 
generally  of  a  pearl  white  colour  diffufed  through  the 
whole  corneal  fubllance.  The  internal  furface  of  the 
cornea  adheres  to  the  iris,  and  the  pupil  is  in  mod  cafes 
altogether  obliterated. 

In  many  cafes  the  cornea  does  not  projeCl  beyond 
the  eyelids  3  but  in  others,  particularly  in  children,  a 
large  tumor  is  formed,  which  proje<ds  beyond  the  eye¬ 
lids,  and  is  attended  with  pain  and  inflammation,  which, 
in  fome  in  dances,  renders  the  other  eye  weak  and  ir¬ 
ritable. 

Treatment . — When  a  part  of  the  tumor  gives  way, 
and  allows  the  contents  of  the  tumor  to  be  difeharged, 
the  patient  always  experiences  a  fpeedy  relief,  but  the 
tumor  is  foon  formed  again  3  fo  that  in  order  to  prevent 
its  growth,  it  is  necefiary  not  only  to  difeharge  its  con¬ 
tents,  but  alfo  to  remove  a  portion  of  the  difeafed  cor¬ 
nea  of  fuch  a  fize  as  to  prevent  the  humors  from  again 
collecting.  A  common  extrafling  knife  may  be  paffed 
through  the  tumor,  fo  as  to  divide  a  fegment  nearly 
equal  to  half  the  cornea,  and  the  other  half  may  be 
readily  cut  away  with  feifiars.  Inflammation  and  fup- 
puration  fucceed  ;  and  the  eyeball  finally  collapfes  if 
there  be  not  a  fufficient  degree  of  inflammation  excited. 
A  pointed  indrument  may  be  introduced  through  the 
Wound,  fo  as  to  allow  the  crydalline  lens,  or  any  por¬ 
tion  of  the  vitreous  humour  which  may  have  remained, 
to  be  prelfed  out. 
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Sect.  VIII.  Of  Inflammation  of  the  Iris, 

Inflammation  feldom  affeCts  the  iris  alone,  though  in 
fome  cafes  it  appears  to  be  the  principal  difeafed  part  of 
the  organ.  The  difeafe  is  accompanied  with  interne 
pain  on  expofure  to  light  ;  difcoloration  of  the  iris 
from  the  addition  of  red  blood  3  difpofition  of  the  pupil 
to  contraCl  3  and  lymph  to  be  effufed  on  the  furface  of 
the  iris  and  pupil. 

Treatment, — Copious  bleedings  from  the  arm,  or  tem¬ 
poral  artery,  are  generally  necefiary  3  and  in  order  to 
prevent  any  permanent  contraction  of  the  pupil  from 
taking  place,  much  benefit  will  be  derived  from  keep¬ 
ing  it  dilated  by  the  aflion  of  an  infufion  of  helladona. 


Sect.  IX.  Of  the  mode  of  Making  an  Artificial  Pupil,  20& 

The  iris,  whether  from  previous  inflammation  or  other 
caufe,  has  been  often  found  with  the  pupil  fo  much  con¬ 
tracted,  and  adhefions  formed  between  it  and  the  capfule 
of  the  eryfialline,  to  fuch  a  degree,  as  to  prevent  vifion. 

The  pupillar  edge  of  the  iris,  too,  fometimes  adheres  to 
the  cornea,  and  is  contracted  3  and  fometimes  a  portion 
of  cornea  oppofite  to  the  pupil  is  a  caufe  of  blindnefs.  In 
all  fuch  cafes  it  has  been  repeatedly  attempted  to  make 
an  artificial  pupil  3  but  this  operation  has  feldom  been 
fuccefsful.  Various  modes  have  been  propofed  to  perform 
it,  but  that  recommended  by  Scarpa  is  entitled  to  molt 
attention.  This  method  confifts  in  introducing  a  curved 
couching  needle  (Plate  DXVII.  fig.  20.),  as  in  the 
operation  of  couching  the  cataraCl,  palling  its  point 
through  the  iris  at  the  place  where  it  is  intended  the 
new  opening  fhould  be  made,  and  then  forcibly  tearing 
down  a  portion  of  iris  from  its  connection  with  the  cili¬ 
ary  ligament.  After  the  operation  it  will  be  found  ufe¬ 
ful  to  keep  the  iris  for  fome  time  under  the  influence  of 
belladona.  We  underfiand  that  Mr  Gibfon,  an  inge¬ 
nious  furgeon  in  Manchester,  lias  operated  with  great 
fuccefs  in  a  new  manner.  He  makes  the  punduation  of 
the  cornea  at  its  tranfparent  part  with  an  extracting 
knife  (Plate  DXVII.  fig.  1.),  and  prefles  the  eye¬ 
ball  fo  as  to  fqueeze  the  iris  through  the  incifion  of  the 
cornea  3  or  if  any  adhefions  render  that  impracticable, 
he  drags  it  out  with  a  hook  (Plate  DXVII.  fig.  19.), 
and  afterwards  cuts  away  with  a  feifiars  the  prolapfed 
portion.  Then  immediately  the  perforated  iris  falls  back 
into  its  natural  fituation,  leaving  a  proper  opening. 


Sect.  X.  Of  the  CataraS . 

The  molt  common  difeafe  of  the  lens  is  a  lofs  of  its 
natural  tranfparency  3  and  this  arifes  either  from  a 
change  in  its  firu&ure,  or  from  a  depofition  of  new  mat¬ 
ter.  The  capfule  of  the  lens  is  alfo  fubjeft  to  opacities. 
Thefe  difeafes  are  known  by  the  name  of  cataraB. 

There  are  four  fpeeies  of  cataraCt  generally  enumera¬ 
ted.  In  the  firft,  the  eryfialline  lens  itfelf  becomes 
opake  ( cataraEla  crystalline *).  In  the  fecond,  the  cap¬ 
fule  is  changed  in  its  firu&ure  {cataraEla  tnembranacea)* 
In  the  third,  the  liquor  Morgagni  becomes  opake  ( cata - 
raft  a  interflitialis)  ;  and  when  all  thofe  parts  are  afiecled 
at  the  fame  time,  it  has  been  denominated  the  mixed 
cataraft,  ( catarafia  mixta), 
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Of  the  Dtf-  When  the  cryftalline  lens  becomes  opake,  the  opacity 
«afe>  of  the  generaUy  begins  towards  the  central  part  of  the  lens, 
and  extends  towards  its  circumference  5  in  other  cafes  a 
general  obfcurity  extends  over  the  whole  lens. 

The  confidence  of  the  lens  varies  very  much  in  the 
different  kinds  of  cataraft.  Sometimes  it  is  converted 
into  an  aqueous  or  milky  fluid,  or  like  thin  jelly  ;  at 
other  times  it  becomes  harder  and  firmer  than  natural  ; 
and  in  fcveral  cafes  it  has  been  found  converted  into 
bone  dr  into  a  chalky  looking  fubftance.  It  has  been 
generally  remarked,  that  the  fluid  or  milky  eataraft  is 
mpft  frequent  in  children,  but  we  have  alfo  met  with  it 
in  thofe  advanced  in  life.  The  folid  or  concrete  eata- 
ra£l,  on  the  other  hand,  has  been  generally  found  in 
adults.  At  the  fame  time,  we  have  obferved  the  lens  of 
young  people  converted  into  a  hard  and  white  fubflance 
refembling  chalk. 

The  colour  of  different  catara&s  is  very  various  ;  and 
they  never  appear  of  the  fame  colour  in  the  eye  as  when 
removed  from  it.  The  moft  ufual  colour  of  them  in 
the  eye  is  a  bluifh  white  or  gray  ;  fometimes  clouded  in 
different  parts  or  flriated,  fometimes  of  a  lead  colour, 
fometimes  greenifh,  and  fometimes  of  a  yellow  or  amber 
colour.  When  taken  out  of  the  body,  thofe  which  ap¬ 
peared  white  or  gray  are  generally  dark  yellow  or  am¬ 
ber  ;  and  thofe  of  a  yellow  tinge  in  the  eye  often  ap¬ 
pear  white  when  extracted. 

There  is  fcarcely  any  diagnoftic  mark  of  a  foft  and 
hard  cataraCl  which  can  be  altogether  depended  on.  The 
colour  proves  nothing,  thofe  of  a  milky  colour  being 
often  quite  hard,  and  fometimes  thofe  of  a  pearl  colour 
are  quite  foft.  Neither  is  there  any  thing  to  be  learnt 
from  the  degree  of  the  opacity  ;  for  it  will  be  found  that 
thofe  who  fee  no  more  than  to  be  able  to  diftinguifti  light 
from  darknefs  have  the  lens  quite  foft,  whilft  thofe  who 
can  diftinguifti  colours  and  large  obje&s  have  the  lens 
quite  hard.  Richter,  however,  has  remarked  two  fymp- 
toms,  which  he  fays  have  feldom  deceived  him  in  afeer- 
taining  this  point.  The  fofter  the  lens  is,  the  larger  and 
thicker  it  is  in  general,  and  therefore  approaches  nearer 
to  the  plane  of  the  iris  or  to  the  edge  of  the  pupil. 
Hence  he  always  concludes  that  the  cataraft  is  foft 
when  it  is  near  the  pupil.  In  order,  however,  to  judge 
of  the  fpace  between  the  pupil  and  lens,  the  furgeon 
muft  look  into  the  patient’s  eye  from  one  fide  *,  and  in 
general  it  requires  much  experience  to  judge  of  this  with 
accuracy. 

We  are  alfo  able,  in  fome  cafes,  to  difeern  points, 
flreaks,  or  inequalities,  in  the  fliade  of  a  cataraft.  If, 
after  having  obferved  the  place,  figure,  and  difpofition  of 
them,  we  find  that  in  fome  days  afterwards,  or  upon 
rubbing  the  eye  pretty  hard,  they  have  undergone  any 
change  in  their  figure,  fituation,  or  (hade  of  colour,  we 
may  then  conclude  with  certainty  that  the  cataraCl  is 
foft  ;  only  we  muft  be  cautious  not  to  draw  an  oppofite 
conclufion,  viz.  that  we  are  not  to  conceive  the  cataraft 
to  be  hard  if  thefe  changes  (hould  not  be  perceptible. 

“  A  perfe&ly  hard cataraCl,”  fays  Beer,*  “  fhows  it- 
merhnugen,  felf  very  plainly  before  the  operation  •,  the  pupil  is 
ube  den  equally  opake  in  its  whole  circumference  ;  there  are  not 
to  be  obferved  any  points,  ftreaks,  or  fpots,  of  a  clearer 
or  darker  colour  ;  the  lens  is  evidently  feparated  from 
the  iris,  fo  that  a  fufficient  number  of  rays  of  light  can 
enter,  and  the  patient  is  (till  capable  of  diftinguifhing 
fome  objects  from  the  fide  of  the  eye )  the  motions  of  the 
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pupil  are  extremely  lively,  and  it  never  remains  confi-  Of  the  bif.j 
derably  enlarged.  The  opacity  behind  the  pupil  at  theeafes  the ! 

commencement  of  the  difeafe  is  firft  obferved  in  the  ,  _ [ 

middle,  and  it  then  extends,  but  very  (lowly,  towards  v 
the  circumference.  Such  patients,  if  the  middle  part  of 
the  pupil  is  completely  opake,  can  for  the  moft  part 
read  writing  by  the  aftiliance  of  a  magnifying  glafs,  and 
diftinguiih  (mail  obje&s.  The  colour  of  the  hard  cata¬ 
ract  is  gray,  pafiing  more  or  lefs  to  a  greenifh  hue ;  and 
the  fm ooth  level  of  the  lens  may  be  very  plainly  re¬ 
marked.”  .  213 

In  moft  patients  the  cataraCt  is  to  be  confidered  as  aCataradl 
local  difeafe,  though  there  are  alfo  many  cafes  where  angeneraft/ 
opacity  of  the  lens  comes  on  after  or  along  with  other 
difeafes  of  the  eye.  It  has  been  obferved  in  gouty  and 
rheumatic  conftitutions,  and  in  fuch  people  there  is  rea- 
fon  to  fufpect  that  it  is  more  or  lefs  connected  with  the 
general  conftitutional  affeCtion.  This  obfervation  is  of 
importance ;  for  when  an  operation  is  performed  in  fuch 
cafes,  a  total  blindnefs  is  ufually  the  confequence.  Rich¬ 
ter  operated  on  a  man  who  had  been  much  troubled  with 
gout,  and  his  fight  was  reftored.  In  feven  months  after¬ 
wards  the  pupil  gradually  contra&ed,  at  laft  clofed,  and 
a  fecond  blindnefs  followed.  In  one  cafe  of  a  fimilar 
kind  on  which  we  operated,  an  attack  of  gout  fucceec£ed 
the  operation,  the  eye  fuppurated,  and  the  inflammation 
has  never  altogether  difappeared,  though  two  years  have 
elapfed  fince  the  operation.  Even  in  fuch  cafes  the  ope¬ 
ration  is  not  to  be  entirely  forbidden  :  the  fuccefs  is  lefs 
certain,  and  the  patient  will  require  a  very  careful  pre¬ 
paration  before  it,  and  much  attention  after  it.  2I^ 

There  are  fome  varieties  of  cataraCI  which  are  confi- Hereditary 
dered  to  be  hereditary.  Richter  extra&ed  a  catara&catara<^* 
from  a  man  whofe  father  and  grandfather  -were  both 
blind  from  that  complaint.  Maitre  Jean  and  Janin  have 
both  met  with  fimilar  cafes.  Richter  alfo  faw  three  chil¬ 
dren,  born  of  the  fame  parents,  who  had  all  cataraCts  at 
the  age  of  three  years.  We  have  known  fcveral  fimi¬ 
lar  faCta,  and  particularly  one  of  twins,  who  both  were 
affeCted  with  cataraCt  when  one  year  old.  2I$ 

When  the  cataraCt  is  feated  in  the  capfule  above,  it  inCataradl 
general  arifes  from  a  blo-w  or  wound  with  a  painted  in-ofthecap- 
ftrument.  Sometimes  the  whole  anterior  portion  is  opake 
and  very  much  thickened,  whilft  that  which  is  pofterior 
remains  tranfparent  5  and  in  fome  cafes  the  capfule  has 
been  extracted  in  the  form  of  a  bag,  having  become  al¬ 
together  opake,  and  contain!  ~  within  it  the  cryftalline. 

Such  cafes  have  been  called  by  Richter  the  cat  ar alia 
cystica .  He  fays  he  has  only  met  with  one  cafe  of  that 
form  of  the  difeafe  5  Beer,  however,  mentions  many  5 
and  from  meeting  with  them  he  has  been  led  to  propofe  y 
the  extra&ion  of  the  capfule  along  with  the  cryftalline 
in  all  cafes  of  the  difeafe. 

’I  he  cataraEla  membranacea  primitiva  of  Scarpa  is 
alfo  another  form  of  the  difeafe.  In  this  variety  the 
lens  difappears,  and  leaves  the  capfule  opake,  or  at  moft 
in  its  interior  a  fpeck  not  larger  than  a  pin-head.  This 
kind  ofcatarafl,  Scarpa  remarks,  occurs  moft  frequently 
in  infants,  or  in  people  under  twenty  years  of  age.  It 
may  be  diftinguiihed  by  its  refemblance  to  a  very  thin 
fcale,  or  by  a  very  white  point,  at  the  centre  or  at  the 
circumference  of  the  cryftalline.  2iC 

1  he  tremulous  cataraCt  ( cataraSie  tremblante  of  the  Trembling 
French),  is  another  variety  of  the  difeafe  which  deferves  cataradb 
to  be  noticed.  It  is  generally  of  a  very  opake  white 
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he  Dif-  colour,  and  feldotn  large.  It  moves  about  on  every  mo- 
of  the  tion  0f  the  eye,  and  the  whole  iris  trembles  and  fluftu- 
ates  to  and  fro.  Sometimes  they  altogether  difappear, 
at  times  palling  behind  the  iris  but  they  foon  regain 
their  fituation.  In  one  example  of  this  difeafe  we  obier- 
ved  that  the  opake  lens  fometimes  fell  into  the  anterior 
chamber  through  the  pupil.  In  this  form  of  the  diieale 
it  generally  happens  that  the  funaions  of  the  retina  are 
impaired  or  loll ;  though  this  is  not  always  the  cafe. 
Cataracft  is  often  accompanied  with  a  complete  amau- 
,  nbineu  rofis.  In  feme  cafes  of  this  kind  there  is  a  great  dilata- 
i  th  amau- tion  and  immobility  of  the  pupil,  and  the  opake  lens 
is  obferved  of  a  very  large  fize  behind  it.  The  patient 
can  feldom  diftinguifti  light  from  darknefs  j  and  the 
want  of  light  generally  precedes  any  obfcurity  of  the 
lens.  In  fume  cafes,  where  there  is  a  combination  of 
cataraa  and  amaurofis,  the  pupil  remains  of  its  natural 
form,  and  alters  according  to  the  quantity  of  light. 
But,  as  in  the  former  variety  of  the  difeafe  the  opacity 
of  the  lens  moll  commonly  precedes  the  amaurofis,  it 
generally  too  comes  on  fuddenly,  preceded  by  fparks  of 

I  fire  appearing  before  the  eyes,  or  clouds  flying  before 

them,  or  headaeh,  and  pains  about  the  brow  or  temples. 
We  have  feen  an  inftance  of  a  Ample  cataracft  in  one 
eye,  and  in  the  other  cataracfl  and  amaurofis  combined. 

Commonly  cataraft  affeas  both  eyes  fimultaneoufiy  ; 
but  there  are  alfo  many  examples  of  the  difeafe  affecfting 
only  one  eye.  It  alfo  happens,  that  firll  one  eye  is  affecft* 
ed,  and  many  years  afterwards  the  fecond.  We  have  in 
general  obferved,  that  when  the  cataraa  takes  place 
only  in  one  eye  in  young  people,  or  when  it  fucceeds 
a  blow,  the  other  eye  is  feldom  affe&ed.  But  on  this 
we  (hould  not  trull  mueh,  for  it  is  an  undeniable  faa, 
that  a  great  fympathy  exifts  between  the  two  eyes  *,  and 
that  when  one  of  them  becomes  difeafed,  the  other  is 
very  apt  to  become  flmilarly  affeaed.  We  have  feen 
a  cafe  where  a  ffaphyloma  arofe  in  one  eye  in  confe- 
quenceofa  wound,  and  in  a  few  years  afterwards  the 
other  eye  became  iiapbylomatous.  A  man  who  received 
a  blow  on  one  eye,  which  produced  amaurofis,  had  foon 
afterwards  a  cataraa  formed  on  the  other.  Richter  men¬ 
tions  an  analogous  cafe.  St  Ives  mentions,  a  very,  re¬ 
markable  cafe  of  a  man  who  was  wounded  in  the  right 
eye  with  a  fmall  fliot,  and  Ihortly  after  that  eye  was 
affeaed  with  a  cataraa.  Some  time  afterwards  the 
fame  difeafe  took  place  in  the  left  eye,  but  which  gra¬ 
dually  difappeared  after  the  cataraa  had  been  extraaed 
from  the  right  eye.  Thefe  obfervations  on  the.  connec¬ 
tion  between  the  two  eyes,  have  led  fome  furgeons  to  ad- 
vife  operating  for  cataraa  when  only  one  eye  is  affeaed, 
in  order  to  prevent  the  fecond  eye  from  becoming 
difeafed.  There  are  a  few  cafes  where  this  praaice  has 
been  fuccefsfully  adopted,  and  there  are  others  where  it 
has  failed.  We  know  of  one  gentleman,  now  upwards 
of  feventy  years  of  age,  who  was  couched  for  a  cataraa 
in  one  eye  when  twenty  years  old,  and  the  difeafe  has 
never  attacked  the  other  eye.  Richter  once  performed 
the  operation  on  a  woman  who  had  a  complete  pearl- 
coloured  cataraa  in  the  left  eye,  and  an  incipient  one  in 
the  right,  which,  before  the  operation  took  place,  was 
beginning  to  advance  rapidly.  After  operating  on  the 
left  eye,  the  progrefs  of  the  difeafe  in  the  right  feemed 
to  be  checked,  and  for  years  after  the  operation  it  had 
not  made  the  fmalleft  progrefs.  On  the  other  hand,  we 
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have  operated  in  feveral  cafes  where  the  difeafe  was  juft  Of  the  /3if- 
commencing  in  one  eye,  and  when  the  operation  did  not  eaf“  °£the 

appear  to  arreft  its  progrefs  in  the  fecond  one .  It  is  . j 

therefore  a  point  not  yet  determined  in  what  cafes  it 
would  be  advifable  to  operate  when  only  one  eye  is  af- 
fedled  \  for  in  thofe  where  the  progrefs  of  the  difeafe 
in  the  fecond  eye  cannot  be  arrefted  by  an  operation  on 
the  fir  ft,  no  operation  ihould  be  performed  on  either  eye 
until  vifion  is  nearly  altogether  deftroyed.  2iS 

The  progrefs  of  this  difeafe  is  very  various  *,  feme-  Progrefs  of 
times  it  proceeds  fo  flowly  as  not  to  deftroy  vifion  for  the  difeafe.' 
many  years,  at  other  times  a  complete  obicurity  of  the 
lens  has  been  known  to  take  place  almoit  inftantaneouf- 
ly.  Richter  and  Efchenback  both  relate  cafes  where 
people  labouring  under  gout,  which  fuddenly  retroced¬ 
ed,  were  entirely  deprived  of  their  fight  in  one  night. 

We  have  obferved  analogous  cafes,  though  we  could 
not  determine  the  exiftence  of  any  conftitutional  af¬ 
fection. 

From  the  found  cryftalline  being  chiefly  com pofed  of 
albumen  and  a  fmall  quantity  of  gelatine ,  whatever 
might  produee  a  coagulation  of  thefe,  would  deftroy 
the" pellucidity  of  the  lens.  Whatever  too  would  pro¬ 
duce  inflammation  of  the  capfele  of  the  lens  might  alfo 
render  it  obfeure  j  for  when  any  ferous  furface  is  in¬ 
flamed,  and  to  that  clafs  belongs  the  eapfule  of  the  lens, 
its  tranfparency  is  deftroyed,  arid  it  becomes  thickened 
from  an  effuflon  of  albuminous  matter  on  its  furface. 

Cataracts  arifing  from  wounds  are  probably  produced  in 
this  manner. 

In  old  people  there  is  often  diftinguiftiable  a  flight 
obfcurity  of  the  lens,  and  fometimes  it  even  forms  a 
complete  cataract.  In  fuch  cafes  the  obfcurity  pro¬ 
bably  arifes  from  a  want  of  balance  in  the  fecreting  and 
abforbent  fyftems,  or  the  neceffary  perfection  of  thefe 
functions  to  preferve  the  natural  ft  ate  of  parts,  which 
we  obferve  to  decay  in  many  other  organs,  as  well  as  the 
eye,  in  thofe  far  advanced  in  life.  . 

Befldes  the  fymptoms  which  are  to  be  obferved  in  an  Symptoms 
eye  affected  with  cataract,  there  are  others  remarked  by  remarked 
the  patient.  Objects  appear  to  him  as  viewed  through  hy  the  pa- 
a  mill  or  cloud  j  and  as  the  opacity  of  the  lens  increafes, tlcnt* 
the  cloud  appears  greater  until  it  finally  prevents  even 
the  largeft  objects  from  being  diftinguiftiable. 

The  patient,  at  the  commencement  of  the  difeafe,  can 
diftinguifti  objects  better  in  a  moderate  than  in  a  bright 
light  ;  and  the  fame  thing  happens  if  the  light  be  in¬ 
terrupted  by  the  interpofition  of  the  hand  or  any  other 
ftiade.  The  reafon  of  this  is  obvious  \  becaufe  the  pupil 
is  more  dilated  in  a  moderate  than  in  a  bright  light, 
and  thus  ftill  admits  a  certain  number  of  rays  of  light 
by  means  of  the  pellucid  circle  of  the  lens. 

When  the  exterior  part  of  the  lens  is  lefs  obfeured 
than  the  centre,  the  patient  fees  thofe  objects  much  bet¬ 
ter  which  are  placed  by  his  fide,  than  thofe  which  are 
oppofite  to  him. 

If  the  obfcurity  has  not  affected  the  middle  of  the 
lens,  but  fome  part  of  its  edge,  any  circular  body  look¬ 
ed  at  by'the  patient,  appears  to  have  its  edge  imperfect. 

It  has  been  alfo  remarked  that  fome  patients  fee  every 
thing  with  perforations  in  them.  The  cataract  is  fel¬ 
dom  accompanied  with  any  pain.  Wrhen  it  is  brought 
on  froqi  internal  caufes,  both  eyes  are  generally  affeft- 
cd. 
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eafily  put  to  bed.  The  operation  fhould  therefore  be  Of  the 
performed  in  the  fame  chamber  in  which  he  is  to  re-ea^ss°f 
In  the  treatment  of  cataract,  rccourfe  has  generally  main,  or  in  one  immediately  adjoining  ;  and  lie  iliould  .  ^ye< 

be  clothed  in  a  bed-gown  or  fome  looie  drefs,  fo  as  to  ' 
enable  him  to  get  into  bed  without  much  trouble.  The 
bed  ihoiild  be  placed  in  fucli  a  pofition  in  the  room  that 
the  light  does  not  fall  direClly  on  the  patient’s  face,  fo 
that  during  the  cure,  all  glaring  lights  may  be  eaiily 
avoided. 


Of  the  Treatment  of  Cataraft, 

j  &u  im./  treatment  of  cataiaCl,  rccourle  Lao  gvunaii^ 

220  been  had  to  a  furgical  operation.  Some  have  pretend¬ 
ed  to  cure  cataratl  by  inteinal  medicines.  Small  dofes 
of  calomel \  electricity ,  cxtra&um  hy  ofay  ami,  aqua  laitro - 
cerafi ,  have  been  extolled  ;  but  their  ufe  is  now  very  ge¬ 
nerally  given  up.  I11  foine  cafes  of  oatarad  which  have 
arifen  from  an  injury  of  the  eye,  Mr  Ware  has  feen 
them  difappear  by  an  external  application  of  aether, 

*  See  his  ^vhich  promoted  the  abforption  of  the  opaque  body  *. 

SQtSlCt '  There  are  two  operations  which  have  been  propofed 
’for  the  cure  of  the  catarad  ;  the  one  called  extraction, 
and  the  other  couching .  In  the  firfl,  an  incifion  is 
made  into  the  cornea,  and  the  lens  removed  by  pufhing 
it  through  the  pupil.  In  the  fecond,  the  lens  is  taken 
out  of  its  capfulc,  and  lodged  in  fome  part  of  the  vitre¬ 
ous  humour,  where  it  may  be  entirely  out  of  the  axis  of 
the  eye.  Each  of  thefe  methods  has  been  much  prac- 
tifed  ;  and  though  a  decided  preference  feems  at  prefent 
to  be  given  by  the  moft  diftinguifhed  furgeons  to  the 
mode  by  extraction,  yet  there  are  alfo  cafes  attended 
with  peculiar  citcumftances,  in  which  the  operation  of 
couching  may  be  fuccefsfully  employed.  Both  opera¬ 
tions  ought  therefore  to  be  well  underftood  by  every 

221  furgeon. 

Preparatory  v/as  formerly  the  cuftom,  before  performing  either 
of  thefe  operations,  to  confine  the  patient  for  feveral 
weeks,  or  even  months,  to  a  Uriel  antiphlogiftic  regi¬ 
men  ;  but  this  precaution,  except  in  very  particular 
cafes,  may  be  generally  difpenfed  with.  People  who 
have  become  blind,  generally  lead  a  quiet  life,  and  are 
not  expofed  to  any  of  thofe  diftipations  which  are  likely 
to  affed  the  conftitution.  It  will  therefore  general¬ 
ly  be  found  fufficient  precaution,  before  attempting 
an  operation,  to  enjoin  the  patient  to  live  moderately  •, 
to  avoid  fpirituous  liquors,  and  take  a  few  dofes  of  any 
of  the  common  laxative  medicines.  If  he  be  ftronr* 
and  plethoric,  it  will  be  neceffary  to  purfue  fuch  a 
courfe  a  little  further  ;  to  give  dofes  of  laxative  medi¬ 
cines  for  a  longer  period,  and  even  to  bleed  the  patient 
in  the  arm.  Many  furgeons  lay  it  down  as  a  general 
rule,  to  take  fome  blood  on  the  morning  of  the  day  of 
the  operation,  either  from  the  arm,  from  the  temples, 
or  from  the  neck  by  cupping  5  and  either  of  thefe  me¬ 
thods  is  to  be  preferred,  according  to  the  quantity  of 
blood  which  is  intended  to  be  taken.  In  old  people  of 
-a  healthy  conftitution,  we  have  often  found  it  unnccef- 
fary  to  ufe  any  of  thefe  means,  no  inflammatory  fymp- 
tom  having  arifen  during  the  progrefs  of  the  cure.  In 
many  cafes,  inftead  of  bleeding  before  the  operation,  we 
have  preferred  doing  it  after  the  operation  was  perform¬ 
ed,  when  the  patient  was  put  quiet  in  bed.  Blood 
taken  at  this  period  may  be  reafonably  fuppofed  to  have 
a  more  powerful  effed  in  giving  check  to  any  inflam¬ 
matory  attack  which  might  be  apt  to  fucceed  the  ope¬ 
ration,  than  if  an  equal  quantity  had  been  taken  away 
before,  it.  The  bleeding  too,  immediately  after  the 
operation,  we  have  often  ohferved,  renders  the  patient 
cairn,  and  more  difpofed  to  reft,  whereas  at  the  fame 
time  my  of  thofe  difagjr^able  fymptoms  are  avoided 
during  the  operation,  wh’ch  are  apt  to  remain  for  feve. 
ral  hours  after  bleeding,  when  the  patient  is  in  the  ered 
pofture.  It  is  alfo  of  importance  before  the  operation  is 
performed,  the  patient  being  fo  fituated,  that  he  can  be 


Of  the  Extraction  of  the  CaiaraCi.  2iz 

In  this  operation  the  objed  of  the  furgeon  is  to  make 
a  w’ound  in  the  cornea,  and  to  extrad  through  it  the 
opake  lens.  In  performing  it  there  are  four  fteps  which 
require  to  be  particularly  confidered.  The  frji  o£ 
them  is  the  means  to  be  employed  for  fecuring  the  eye 
during  the  operation.  The  fecond  is  the  mode  of 
making  the  incifion  through  the  cornea  ;  the  third,  the 
mode  of  opening  thecapfule  of  the  cryftalline  lens;  and 
the  fourth  is  the  extradion  of  the  lens.  All  thefe  fliall 
be  confidered  feparatcly. 

Mode  of  fecuring  the  Eye  and  Eyelids .  22^ 

One  of  the  great  improvements  in  modern  furgery 
is  the  fimplicity  of  the  mechanical  means  employed  in 
performing  operations.  A  great  variety  of  contrivances 
have  been  propofed,  in  order  to  fecure  the  eyeball  and 
eyelidsduring  the  extradion  of  the  catarad.  Experience, 
however,  flievvs,  that  almoft  all  thefe  are  completely 
ufelefs,  and  moft  of  them  extremely  hurtful.  To  dif- 
penfe,  therefore,  with  thefe  inftruments,  and  to  be  able 
to  execute  with  the  fingers  alone  thofe  parts  of  the 
operation  for  which  they  were  employed  may  be  juftly 
confidered  as  a  material  improvement.  The  eyeball 
and  eyelids  may  be  completely  fecured  in  almoft  all 
cafes,  by  the  fingers  of  one  hand  of  the  operator,  and 
thofe  of  an  aftiftant.  The  aftiftant  will  generally  find 
that,  wflth  the  forefinger  of  one  or  of  both  hands  placed 
upon  the  tarfus,  one  upon  the  internal,  and  another  to¬ 
wards  the  external  angle  of  the  eye,  he  will  be  eafily 
able  to  raife  the  upper  eyelid,  fo  as  to  expofe  the  cor¬ 
nea  ;  and  by  the  finger  being  placed  towards  the  inter¬ 
nal  angle  he  will  be  alfo  able  to  aflift  the  operator  in 
preventing  the  eyeball  from  being  turned  inwards, 
when  the  incifion  into  the  cornea  is  about  to  be  made, 
i  he  operator  is  to  fecure  the  under  eyelid  by  the  fore 
and  middle  fingers  of  his  left  hand.  They  are  to  be 
placed  in  fuch  a  manner  over  the  edge  of  the  tarfus, 
that  they  may  come  in  contad  with  the  eyeball ;  and 
the  middle  finger  is  to  be  preffed  pretty  firmly  in  the 
internal  angle  of  the  eye,  between  the  eyeball  and 
lachrymal  caruncle,  fo  as  effectually  to  prevent  the  mo¬ 
tion  of  the  eye  towards  the  nofe.  In  this  pofition  of 
the  fingers  of  the  operator  and  aftiftant,  thofe  who  are 
accuftomed  to  perform  operations  on  the  eye,  find  that 
they  are  completely  matter  of  the  motions  of  the  eye- 
bail  ;  and  by  altering  the  pofitions  of  the  points  of  the 
fingers,  and  applying  more  or  lefs  preffure,  they  are  able 
to  counterad  any  untoward  motion  of  the  organ.  Be¬ 
fore  attempting  to  fecure  the  eyeball,  the  operator 
ihoiild  be  prepared  to  advance  in  every  ftep  of  the  ope¬ 
ration  ;  for  it  will  be  generally  found,  that  if  an  at¬ 
tempt  has  been  made  to  open  the  eyelids  forcibly,  a 
certain  degree  of  irritation  and  watering  of  the  eye 
takes  place ;  fo  that,  when  a  fecond  attempt  is  made, 
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he  Dif-  with  a  view  of  proceeding  to  the  other  fteps  of  the  ope- 
l  s  of  the  ration,  more  difficulty  is  met  with  in  holding,  the  eye 
than  at  firft  would  have  been  the  cafe.  It  is  a  good 
precaution,  however,  for  the  furgeon  to  take  an  oppor¬ 
tunity,  before  the  day  of  the  operation,  to  try  to  fix  the 
eye,  and  to  explain  to  the  patient  this  ftep  of  the  ope¬ 
ration  ;  for  it  often  happens,  that  patients  flart,  and 
make  great  reiiftance  by  fqueezing  the  eyelids,  when 
the  operation  comes  to  be  performed  •,  fo  that  by  habi¬ 
tuating  them  to  the  mode  of  fecuring  the  eye,  it  is 
more  eafily  accompliffied.  The  firfl  thing  to  be  attend¬ 
ed  to,  before  attempting  to  fix  the  eye,  is  a  proper 
lio-ht,  the  poll  lion  of  the  patient’s  head,  and  the 
height  of  the  chair  in  which  he  is  to  fit.  The  light 
of  the  room  ftiould  come  from  one  window,  and  the 
patient  fit  in  fucli  a  manner  that  the  light  falls  oblique¬ 
ly  over  his  nofe  upon  the  eye  to  be  operated  on.  If 
he  be  placed  fo  that  the  rays  of  light  from  the  win¬ 
dow  fall  in  the  dire#  line  of  the  eye,  the  furgeon  will 
find  that  he  is  obliged,  either  to  fit  in  his  own  light,  or 
that  the  refle&ions  upon  the  cornea  tend  to  embarrafs 
him.  As  foon  as  the  other  eye  is  covered,  fo  as  to  pre¬ 
vent  it  from  having  any  motion,  and  communicating 
that  motion  to  the  eye  on  which  the  operation  is  to  be 
performed,  the  afliftant  is  to  be  placed  behind  the  pa¬ 
tient,  and  the  patient’s  head  to  be  fupported  firmly  on 
his  bread:.  The  height  of  the  chair  on  which  the  pa¬ 
tient  is  to  be  placed,  will  depend  on  the  height  of  the 
patient,  and  always  fhould  be  fo  low,  that  the  afliftant 
is  able  to  look  over  the  head,  and  completely  command 
the  motion  of  his  own  fingers.  The  operator  and  aflift¬ 
ant  fhould  open  both  eyelids  at  the  fame  time,  which  will 
more  readily  fecure  the  eyeball  in  a  proper  pofition.  1  he 
eyeball,  however,  is  apt  to  be  turned  upwards,  fo  that 
the  cornea  is  thrown  out  of  view.  When  this  happens, 
the  upper  eyelid  fhould  be  firft  raifed,  and  the  afliftant 
fhould  be  always  ready  with  the  points  of  his  fingers,  to 
prefs  in  fuch  dire£lions,  that  when  the  eyeball  at  any 
moment  places  itfelf  in  a  proper  pofition,  he  may  be 
ready  to  fecure  it.  When,  on  the  other  hand,  the  eye¬ 
ball  is  thrown  downwards,  the  operator  himfelf  rauft 
place  it  in  a  proper  pofition,  and  in  this  manner  both  the 
operator  and  afliftant  are  to  co-operate  with  each  other, 
and  the  one  or  the  other  placing  his  fingers  in  fuch  a 
manner  as  to  counteract  moft  effectually  any  awkward 
pofition  of  the  eyeball.  When  the  eyeball  appears 
Heady,  the  incifion  of  the  cornea  ought  to  be  immediate¬ 
ly  performed.  But  before  entering  the  knife,  it  will  be 
found  a  ufeful  precaution  to  touch  the  cornea  frequent¬ 
ly  with  its  back,  and  fee  if  the  patient  ftarts,  or  if  the 
eyeball  remains  quite  fteady.  It  will  often  happen, 
that  whenever  the  point  of  the  inftrument  touches  the 
eyeball,  it  is  fuddenly  thrown  into  motion  ;  and  was  the 
incifion  of  the  corner  to  have  been  begun  at  this  mo¬ 
ment,  much  difficulty  would  have  arifen.  If,  however, , 
the  eye  be  repeatedly  touched  with  the  knife,  the  ftart- 
ing  motion  will  fooner  or  later  ceafe,  and  then  the  inci¬ 
fion  of  the  cornea  may  be  begun  with  everv  poflible  ad¬ 
vantage.  When  the  knife  has  paffed  through  both  fides 
of  the  cornea,  there  is  no  danger  of  any  motion  of  the 
eyeball  hindering  the  operation. 

It  fometimes  happens  that  the  eye  is  extremely  fmall, 
and  that  it  is  funk  deep  in  the  orbit.  In  fuch  people  the 
operation  becomes  much  more  difficult;  and  we  have 
aaaet  with  cafes,  where,  from  thefe  circumflances,  it  was 
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almoft  impoflible  to  fecure  the  eyeball  with  the  fingers ;  Of  the  Dif- 


the  room  which  the  fingers  ncceffarily  take  preventing  ea 
the  knife  from  being  properly  managed,  and  covering  a 
portion  of  the  cornea.  In  fuch  cafes,  the  fpeculum  con¬ 
trived  by  M.  Pellier  will  be  found  to  be  a  ufeful  in¬ 
ftrument.  See  Plate  DXVII.  fig.  8.  The  fpeculum 
coniifts  of  a  piece  of  filver  wire,  bent  in  the  manner 
reprefented  in  the  plate  ;  and  though  in  itfelf  extreme¬ 
ly  fimple,  it  requires  a  good  deal  of  management  and 
nicety  in  ufing  it.  The  curved  edge  of  the  wire  ( a )  is  to 
be  placed  upon  the  infide  of  the  cilice  on  the  horizontal 
plate  of  the  tarfus  ;  the  fkin  of  the  upper  eyelid  being 
previoufly  ftretched  upwards.  The  afliftant  is  then  to 
move  the  fpeculum  upwards,  imitating,  as  it  were,  the 
natural  motion  of  the  eyelids;  and,  when  the  eyeball 
is  fufficiently  expofed,  the  fpeculum,  with  the  handle 
( b )  refting  on  the  brow  of  the  patient,  is  to  be  kept 
firm  and  fteady  in  the  fame  pofition.  In  ufing  the  fpe¬ 
culum,  it  is  neceffary  to  make  a  confiderable  preffure  on 
the  eyeball,  in  order  to  prevent  the  eyelid  from  flip¬ 
ping  from  underneath  the  fpeculum.  At  the  fame 
time  as  little  preffure  fhould  be  employed,  as  will  pre¬ 
vent  this  from  taking  place.  Many  furgeons,  in  ufing 
the  fpeculum,  place  it  behind  the  cilue  ;  and  whenever 
any  watering  of  the  eye  takes  place,  from  the  irritation 
of  the  inftrument,  it  is  very  apt  to  flip  from  the  moifture 
of  the  fkin.  In  order  to  prevent  this,  we  have  found 
very  material  benefit  from  Amply  folding  round  the 
fpeculum  a  thin  fold  of  crape,  which,  from  its  rough- 
nefs,  effe&ually  prevents  the  rilk  of  the  fpeculum  flip¬ 
ping.  The  operator  is  to  manage  the  under  eyelid  in 
the°fame  manner  as  if  the  upper  eyelid  was  covered  by 
the  fingers  of  an  afliftant ;  and  it  more  particularly  refts 
with  him  to  prevent  the  eyeball  from  rolling  inwards, 
the  fpeculum  merely  ferving  to  fupport  the  upper  eye¬ 
lid. 

After  the  knife  has  penetrated  both  fides  of  the 
cornea,  the  afliftant  is  to  be  aware  that  no  preflure  is 
to  be  made  upon  the  eyeball.  When,  therefore,  this, 
ftep  of  the  operation  is  completed,  the  afliftant,  if  he  be 
ufing  the  fpeculum,  is  to  be  particularly  careful  in 
taking  off  any  preflure  which  it  may  make,  and  merely 
to  fupport  the  eyelid. 

Mode  of  making  the  Incifion  of  the  Cornea . 

The  great  objeft  to  be  kept  in  view  in  making  an  in¬ 
cifion  of  the  cornea  is,  that  it  be  of  fufficient  fize  to  allow 
the  eafy  extra&ion  of  the  cryftalline  lens,  and  that  any 
cicatrix  which  may  remain  may  not  interrupt  the  en¬ 
trance  of  the  rays  of  light  through  the  pupil.  The  mode 
which  has  been  recommended  to  effe&  thefe  purpofes, 
is  to  make  a  femicircular  incifion,  parallel  to  the  circum¬ 
ference  of  the  cornea,  and  about  half  a  line  diftant  from 
the  junction  of  the  cornea  and  fclerotic  coat.  One  of  the 
knives  (Plate  DXVII.  fig.  I,  2,  3.)  is  to  punfture  the 
cornea  half  a  line  diftant  from  its  circumference,  to  be 
carried  acrofs  the  anterior  chamber  to  the  oppofite  fide, 
and  brought  through  the  cornea  at  the  fame  diftance 
from  the  fclerotic  coat  to  where  it  was  entered  ;  after¬ 
wards  the  incifion  is  to  be  finifhed  by  puffiing  the  knife 
forwards  till  the  incifion  is.completed. 

Inftead  of  making  the  incifion  in  this  manner,  Mr  *  See  min* 
James  Wardrop  has  propofed  another  form  of  incifion,  burgh  Me- 
in  order  to  remove  feveral  objeftions  to  which  the  other  gfj” 
operation  wasliable  *.  Thedifadvantages  which  Mr  VV  ar-  yourna,r 

drop  yd,  ivv. 
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Of  the  Dif-  drop  fuppofes  to  arife  from  the  ufual  mode  recommend- 

eafesof  theedarej 

.  ^c'  .  i.  The  cornea  being  of  very  confiderable  thicknefs, 

a  great  part  of  the  femicircular  incifion  will  be  carried 
through  between  its  laminee,  and  therefore  the  length 
of  the  incifion  of  the  internal  lamina  will  be  much  lefs 
than  that  of  the  external  one.  This  he  explains  by  two 
plans,  Plate  DXVII.  fig.  n.  and  12.  where  befides  the 
external  form  of  the  incifion  («««),  there  is  drawn  a 
fecond  line  (£),  intended  to  reprefent  the  incifion  of  the 
internal  lamina.  The  dark  fpace,  therefore,  included 
between  thefe  two  lines  (Z>  and  a )  is  intended  to  re- 
*prefent  that  portion  of  the  incifion  which  is  made  be¬ 
tween  the  laminae. 

2.  The  external  form  deceives  us  in  the  extent  of 
the  internal  incifion,  and  much  more  difficulty  is  met 
with  in  bringing  the  lens  through  it,  than  from  its  ap¬ 
parent  length  could  have  been  expe£led  ;  for,  as  the  line 
of  the  internal  incifion  has  a  very  flight  curvature,  the 
thicknefs  and  tenfion  of  the  cornea  allow  the  edges  of 
the  wound  from  being  feparated  only  a  little  way  from 
one  another. 

3.  When  the  cornea  is  divided  nearly  at  its  union 
■with  the  fclerotic  coat,  and  when  the  aqueous  humour 
and  lens  have  efcaped,  the  portion  of  the  iris  oppofite  to 
the  centre,  and  moft  depending  part  of  the  wound,  lofes 
its  natural  fupport  given  to  it  by  the  cornea,  and  is 
puflied  forward,  fo  that  it  comes  in  contaft  with  the 
cornea,  and  even  infinuates  itfelf  between  the  edges  of 
the  incifion.  The  greater  the  opening  is,  the  more 
danger  there  is  of  a  prolapfus,  both  of  the  iris  and  vi¬ 
treous  humour 3  for  it  would  feem  as  if  thefe  two  parts 
of  the  eye  were  pufhed  forwards  in  confequence  of  the 
contra&ion  of  the  coats  of  the  eye,  which  takes  place 
as  foon  as  the  incifion  is  made  ;  and  if  two  thirds  of  the 
cornea  be  cut,  there  is  certainly  much  lefs  refiflance 
than  when  thehalf  only  has  been  divided.  Thus,  the 
iris  and  cornea  form  permanent  adhefions  in  confequence 
of  the  inflammation  which  always  follows  the  operation. 
The  pupil  becomes  of  an  irregular  form,  is  drawn  from 
the  centre  of  the  eyeball  \  is  fometimes  very  much  con¬ 
tracted,  and  retains  but  a  very  limited  fphere  of  con¬ 
traction  and  dilatation. 

4.  The  contraction  of  the  mufcles  of  the  globe  of 
the  eye  preffing  forward  the  contents  of  the  pofierior 
chamber,  are  very  apt  to  pufii  a  portion  of  the  vitreous 
humour  through  the  pupil  and  wound  of  the  cornea. 
When  this  happens,  the  -pupil  becomes  irregular,  and 
drawn  down  towards  the  incifion,  the  form  of  the  eye¬ 
ball  is  fomewhat  altered,  and  the  prolapfed  vitreous  hu¬ 
mour  inclofed  in  its  capfule,  appears  externally  in  the 
form  of  a  round  tranfparent  tumor. 

5.  As  the  external  edge  of  the  femicircular  flap  of 
the  cornea  is  very  thin,  and  lies  loofe,  the  fmalleft  move¬ 
ment  of  the  eyelids,  particularly  of  the  upper  one,  is 
apt  to  catch  and  raife  it  out  of  its  proper  fituation,  and 
thus  that  fpeedy  union  is  prevented  which  would  take 
place  if  the  two  divided  furfaces  had  been  kept  in  accu¬ 
rate  and  conftant  contaCt. 

6.  and  laftly  ;  As  the  internal  edge  of  the  incifion 
is  often  unavoidably  made,  from  the  fmallnefs  of  the 
anterior  chamber,  and  the  flatnefs  of  the  cornea,  nearly 
oppofite  to  the  inferior  margin  of  the  pupil  ;  and  as  all 
the  extent  of  the  cut  furface  ah  (Plate  DXVII.  fig.  i2.), 
fometimes  remains  opaque  after  the  wound  is  healed) 
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the  opacity  of  the  cicatrk  tmift:  diminiffi  the  fphere  of  Of  the  Dip 
vifion.  eafes  of  th* 

All  thefe  difadvantages  in  the  ufual  mode  of  making  , 
an  incifion  of  the  cornea,  appeared  to  Mr  Wardrop  to  ^ 
arife  chiefly  from  the  want  of  a  fufficient  portion  of  the 
cornea  being  left  at  the  inferior  part  of  the  wound,  to 
fupport  the  iris,  and  to  prevent  the  preflure  of  the  parts 
contained  within  the  eyeball,  and  the  occasional  aCtion 
of  the  mufcles  pufhing  forward  the  iris  towards  the 
wound  of  the  cornea  }  he  therefore  conceived  that  if  the 
incifion  could  be  made  in  fuch  a  manner  that  a  larger 
portion  of  the  cornea  could  be  left  at  the  inferior  part  of 
the  wound,  being  at  the  fame  time  made  of  fuch  a  form 
as  to  allow  the  cafy  extraction  of  the  catarad,  and  the 
cicatrix  not  afterwards  to  interfere  with  vifion,  a  confi¬ 
derable  improvement  would  be  made  in  the  operation. 

With  this  view  he  made  the  incifion  in  the  following 
manner. 

The  befi  knife  for  the  purpofe  is  of  the  fame  fize  and  of  the  cor. 
(hape  with  that  delineated  in  Plate  DXVII.  fig.  i.nea  knife, 
The  blade  is  of  a  fimple  triangular  form,  the  back  be¬ 
ing  one  continued  line  with  the  handle,  except  merely 
the  point.  The  point,  though  extremely  {harp,  fhould 
be  made  firm,  and  the  blade  fhould  turn  gradually  thick¬ 
er  from  the  point  towards  the  handle.  The  point  of 
the  knife  mull  be  fharp  on  both  edges  for  at  leafl;  the 
breadth  of  a  line,  in  order  that  it  may  penetrate  the 
.cornea  quickly  and  eafily.  The  back  of  the  knife 
fhould  not  be  left  angular,  but  the  edges  rounded  off 
and  made  fmooth,  fo  that  it  be  convex  on  both  fides. 
Particular  care  ought  to  be  taken  that  the  point  of  the 
knife  be  well  conditioned  •,  and  it  is  not  only  neceffary 
that  it  be  fharp,  but  that  the  metal  of  which  it  is  made 
be  neither  too  hard  nor  too  foft.  This  may  be  eafily 
afeertained  by  preffing  the  point  upon  the  nail  *,  for  if 
it  bend  readily,  not  being  fo  brittle  as  to  break  through, 
and  fufficiently  elafiic  to  recover  the  Araight  line,  we 
may  be  confident  that  it  will  anfwer  the  purpofe.  It  is 
alfo  a  good  precaution  to  have  the  knife  fharpened  the 
day  before,  or  the  morning  of  the  operation  •,  and  in 
cafe  of  any  accident  happening  to  the  point,  the  opera¬ 
tor  himfelf  fliould  carefully  examine  by  trying  how  it 
penetrates  a  thin  piece  of  leather,  immediately  before 
ufing  it.  From  the  point  of  the  knife  being  too  brittle, 
we  have  known  a  cafe  where  the  point  of  it  was  broken 
off,  when  attempting  to  penetrate  the  inner  part  of  the 
cornea  *,  and  from  the  point  being  too  foft,  we  in  one 
cafe,  after  punCturing  the  cornea,  found  it  impoffible  to 
penetrate  with  the  knife  the  oppofite  fide,  and  this  we 
found  had  arifen  from  the  point  of  the  knife  bending 
round. 

Having  previoufly  fmeared  the  knife  with  oil,  or 
fmootbed  the  edge  of  it  upon  the  palm  of  the  hand,  in 
order  to  make  it  cut  more  keenly,  its  point  is  to  be 
thrufl  through  the  cornea  at  its  tranfverfe  diameter,  and 
at  leafl:  half  a  line  diftant  from  the  fclerotic  coat,  and  in 
a  direction  as  if  it  wras  to  wound  the  iris,  or  nearly  per¬ 
pendicular  to  the  fpherical  furface  of  the  cornea  (fee 
Plate  DXVII.  fig.  13.  and  15.  a).  When  the  point  of 
the  knife  reaches  the  plane  of  the  iris,  it  is  to  be  turned 
towards  the  oppofite  fide  of  the  cornea,  by  moving  the 
blade  upon  the  incifion  already  made,  as  a  fulcrum.  It 
is  then  to  be  carried  forward,  fo  that  the  cornea  is  again 
punCtured  at  its  tranfverfe  diameter  b ,  at  the  fame  difiance 
from  the  fclerotic  coat  at  tvhich  it  had  been  entered  on 
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i  the  Dit-the  oppofite  Tide  (tig.  13.).  By  tiiefe  two  incifions  the 
■«' es  of  the,  blade  of  the  knife  has  cut  perpendicularly,  or  very  nearly 
Eye‘  fo,  to  the  fpherical  furface  of  the  cornea,  and  the  gradual 
f  thickening  of  the  knife,  by  filling  up  the  wound  as  faff 
•thl  in-  as  it  is  made,  prevents  any  of  the  aqueous  humour  from 
.  ion  of  the  making  its  efcape.  The  eye  is  now  completely  fecured 
,  rnca.  the  knife,  and  the  afliftant  who  has  been  fupport- 

ing  the  upper  eyelid,  fliould  receive  a  fignal  from  the 
operator,  to  take  away  all  preffure  from  the  eyeball,  and 
merely  to  fupport  the  eyelid  Sufficiently  to  allow  the  in¬ 
ferior  half  of  the  cornea  to  be  feen.  When  the  knife 
has  been  pufhed.  forward  a  little  way,  as  is  reprefented 
in  fig.  1 5.  the  incifion  is  to  be  finifhed,  by  turning 
round  the  blade  on  its  axis,  and  thus  keeping  the  edge 
turned  outwards,  in  fuch  a  manner,  that  the  remaining 
part  of  the  incifion  is  made  a  draight  line,  and  there¬ 
fore  nearly  perpendicular  to  the  lamella?  of  the  cornea 
(fig.  13.  c ).  Whenever  the  lad  ltep  of  the  operation 
v  is  begun,  the  aqueous  humour  begins  to  efcape,  which 
allows  the  knife  to  cut  the  cornea  readily  and  in  any 
diredtion. 

Suppofing,  therefore,  that  the  cornea,  indead  of  being 
fpherical,  were  a  plain  furface,  the  incifion  now  de¬ 
ferred  would  be  reprefented  by  th«  lines  &,  and  c , 
fig.  13.;  but  as  it  is  a  fegment  of  a  fphere,  the  form  will 
more  referable. that  reprefented  in  fig.  14. ;  at  lead  this 
is  the  form  of  the  incifion  which  the  operator  fh ould 
have  in  view  when  performing  the  operation.  By  the 
infpeftion  of  thefe  figures  (13  and  14),  it  appears, 

1.  That  a  large  portion  or  ring  of  the  cornea  is  left 
attached  to  the  fclerotic  coat,  and  mud  form,  from  its 
thicknefs,  a  complete  fupport  to  the  iris. 

2.  That  as  the  incifion  is  made  throughout  nearly  per¬ 
pendicular  to  the  lamellae  of  the  cornea,  the  length  of 
the  incifion  of  the  internal  lamella  will  be  nearly  equal 
to  that  of  the  external  one,  and  will  be  greater  than 
when  it  is  made  in  the  ufual  manner,  by  the  femicircular 
incifion  j  and  confequently  the  cataract  will  be  more 
eafily  extracted  through  it. 

3.  The  upper  edge  of  the  internal  incifion  is  at  a 
greater  didance  from,  or  further  below  the  edges  of  the 
pupil. 

4.  As  the  flap  of  the  cornea  is  very  fmali,  the  exter¬ 
nal  edge  thick,  and  not  eafily  moveable,  or  apt  to  be 
caught  by  the  motion  of  the  eyelids,  the  edges  of  the 
incifion  are  not  liable  to  be  difplaced,  and  confequently 
the  wound  has  a  much  better  chance  of  uniting  by  ad- 
hefion. 

Ladly,  the  cicatrix  which  remains  is  fcarcely  percep¬ 
tible,  and  cannot  even  be  didinguidied  when  the  cornea 
is  looked  upon  in  a  dire&ion  perpendicular  to  its  fur¬ 
face.  The  incifion  fhould  be  made  fo  that  the  inferior 
edge  of  the  wound  (fig.  3.  is  half  way  between  the 
circumference  of  the  cornea  and  the  edge  of  the  pupil, 
luppofing  the  pupil  to  be  in  a  moderate  date  of  dilata¬ 
tion.  If  it  be  made  nearer  to  the  fclerotic  coat,  then  the 
advantages  to  be  expe&ed  from  this  mode  of  operating 
will  be  lod  \  and  on  the  other  hand,  if  it  be  made  at 
too  great  a  didance  from  the  fclerotic  coat,  and  confe¬ 
quently  too  near  the  pupil,  the  edge  of  the  pupil  will 
be  apt  to  pafs  through  between  the  lips  of  the  wound. 
In  one  cafe  in  which  this  accident  happened,  partly  on 
account  of  the  incifion  being  at  too  great  a  didance 
from  the  fclerotic  coat,  and  alfo  from  the  knife  having 
been  entered  too  far  above  the  tranfverfe  diameter  of 
Vol.  XX.  Part  I. 
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the  cornea,  the  wound  was  long  in  uniting,  and  after  it  Of  the 
was  healed,  the  pupil  remained  very  irregular  and  con-care^the 
trailed.  u— y— ^ 

In  making  the  incifion  of  the  cornea  in  the  manner 
that  has  been  dire&ed,  another  circunidance  alfo  parti¬ 
cularly  deferves  notice,  which  is,  that  after  having  punc¬ 
tured  both  tides  of  the  cornea,  in  giving  the  knife  the 
motion  round  its  axis,  fome  of  the  aqueous  humour 
efcapes,  and  there  is  a  great  tifk  of  the  iris  turning  over 
the  cutting  edge  of  the  knife.  An  operator  who  meets 
with  this  for  the  fird  time,  is  apt  to  think  an  wound 
of  the  iris  is  inevitable  ;  but  if  he  cautioully  dops  the 
progrefs  of  the  knife  by  gliding  the  point  of  the  fore¬ 
finger  over  the  cornea,  and  preding  the  iris  from  its 
edge,  the  incidon  will  be  completed  with  perfed  fafety. 

It  fometimes  happens  that  after  the  knife  has  entered 
the  cornea,  the  eyeball  makes  a  fudden  motion  inwards, 
towards  the  nofe,  and  a  confiderable  part  of  the  cornea 
is  thus  thrown  out  of  view.  This  accident  happens 
cither  from  a  fault  in  the  operator  or  his  adidant,  and 
ought  to  be  particularly  guarded  againft  5  for  when  it 
has  taken  place,  it  is  irremediable.  The  operator  mud 
not  attempt  to  proceed  any  further,  but  immediately 
withdraw  the  knife,  allow  the  wound  of  the  cornea  to 
heal,  the  aqueous  humour  to  be  regenerated,  and  after 
any  flight  inflammation  which  might  fucceed,  has  gone 
off,  the  operation  may  be  a  fecond  time  attempted  with¬ 
out  any  additional  ride. 

It  fometimes  happens  that,  on  pun&uring  the  cornea 
on  the  nafal  fide,  the  point  of  the  knife  does  not  come 
through  at  the  proper  didance  from  the  fclerotic  coat.  If 
it  pafs  through  too  near  the  centre  of  the  cornea,  as  is 
reprefented  in  Plate  DXVII.  fig.  17.  confiderable  difad- 
vantage  arifes  \  for  befides  the  incifion  being  too  final], 
fo  that  the  lens  is  extra&ed  with  difficulty,  the  eye  is 
apt  to  receive  confiderable  injury,  and  the  cicatrix  after¬ 
wards  to  interfere  with  vifion.  When  this  accident  hap¬ 
pens,  it  will  be  the  mod  prudent  praflice  to  proceed  no 
further  in  the  operation,  but  to  allow  the  wound  to  heal 
by  adhefion,  fo  that  a  fecond  operation  might  be  after¬ 
wards  attempted  with  all  the  advantages  of  the  fird.  It 
is  adonifhing  the  rapidity  with  which  a  wound  of  the 
cornea  made  by  a  cutting  indrument  heals,  and  except 
it  be  very  large,  fcarcely  can  the  mod  acute  eye  detc6l 
any  cicatrix.  It  is  therefore  much  more  prudent  when¬ 
ever  any  fault  in  the  incifion  arifes,  that  the  wound  be 
allowed  to  reunite,  fo  that  afterwards  a  fecond  operation 
may  be  fuccefsfully  performed,  indead  of  attempting  by 
feiffars  or  other  inftruments  to  correct  any  bungling. 

If  the  knife  paffes  through  the  cornea  too  clofe  to  the 
fclerotic  coat,  it  is  not  attended  with  fuch  bad  effects 
as  when  it  paffes  near  to  the  pupil  *,  and  was  it  not  for 
the  danger  in  wounding  the  iris,  it  would  be  advifable 
in  all  cafes  to  lay  it  down  as  a  general  rule  to  make  the 
knife  come  out  very  clofe  to  the  fclerotic  coat.  See  fig.  1S. 

Of  the  Mode  of  opening  the  Capfule  of  the  Lent. 

After  the  operator  has  completed  the  incifion  of  the 
cornea,  he  diould  make  a  paufe,  and  allow  the  patient 
to  compofe  himfelf  a  little,  in  cafe  of  any  involuntary 
motion  of  the  eyeball  injuring  any  part  of  its  druclure. 

It  fometimes  happens,  indeed,  that  the  moment  the  111- 
cifion  of  the  cornea  is  finiflied,  the  lens  fuddenly  follows 
the  knife  ♦,  but  this  is  a  circumdance  never  to  be  widied 
for,  as  the  fame  caufe  which  throws  out  the  lens  may 
N  alio 
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the  Dif-alf0  pU(h  after  jt  fome  0f  the  vitreous  humour.  When 
ta  ^je. 1  ineifion  of  the  cornea  is  finiftied,  and  nothing  lias 
efeaped  but  the  aqueous  humour,  the  patient  fhould  be 
dire&ed  to  turn  his  eye  from  the  light,  and  to  keep  his 
eyelids  (hut,  taking  great  care  not  to  fqueeze  them,  fo 
that  the  pupil  may  be  allowed  to  dilate.  In  mod  fur- 
gical  operations,  particularly  thofe  attended  with  much 
pain,  it  is  of  importance  to  finifh  them  as  quickly  as  pof- 
fible.  This,  however,  is  not  the  cafe  in  the  extrattion  of 
thecatara<5l.  It  will  be  in  general  found  that  the  feverity 
of  an  injury  done  to  any  part  of  the  body  depends,  not 
only  on  its  extent,  but  on  the  fudden  manner  in  which  it 
is  inflidled.  Thus,  a  fmall  drop  of  blood  fuddenly  effufed 
on  the  furface  of  the  brain,  often  produces  a  feries  of 
much  more  diftreflmg  fymptoms  than  a  large  colle&ion 
of  purulent  matter  in  that  organ.  It  is  therefore  rea- 
fonable  to  expert  that  if  the  different  fteps  of  the  opera¬ 
tion  for  the  extraction  of  the  eataraCt  are  gone  through 
in  a  rapid  manner,  the  eye  will  be  much  more  injured 
than  if  the  fame  operation  be  performed  more  flowly. 
There  is  another  advantage  too,  derived  from  perform¬ 
ing  the  operation  in  a  cautious  manner  ;  by  holding  the 
eye  firmly  for  fome  time,  the  mufcles  become  fatigued, 
and  during  the  latter  iteps  of  the  operation,  when  there 
is  the  greateft  danger  of  injuring  the  organ,  the  power 
of  refiftance  to  the  operator  is  much  diminiftied. 

The  next  ftep  of  the  operation  is  to  make  a  punClure 
the  capful!  in  tIie  caPfule  of  the  cryttalline  lens,  fo  that  the  lens  is 
'allowed  to  pafs  through  the  pupil.  On  opening  the 
eyelids,  it  will  generally  be  found  that  the  pupil  has  a 
very  irregular  appearance,  which  a  beginner  may  often 
fuppofe  to  be  in  confequence  of  a  wound  of  the  iris, 
though  no  fuch  accident  has  happened.  Some  furgeons 
empioy  an  afTiflant  to  fupport  the  upper  eyelid,  whilft 
others  take  both  eyelids  completely  under  their  own 
management  ;  and  when  the  operator  finds  that  he  can 
eafily  accomplifh  this  laft  mode,  he  fhould  always  prefer 
doing  fo.  When  the  eyelids  are  opened  in  fuch  a  man¬ 
ner  as  to  expofe  the  incifion  of  the  cornea  and  pupil,  the 
*  See  Phte  point  of  the  inflrument  called  the  curette  *,  is  to  be  in- 
DXVll  troduced  througli  the  wound  of  the  cornea  and  pupil,  to 
pun  Cl  u  re  the  capfule  of  the  lens.  Richter  advifes  that 
the  capfule  fliould  be  punCtured  feveral  times  with  the 
point  of  this  inflrument,  in  order  that  a  large  opening 
may  be  made  into  it.  When  the  lens  is  foft  and  milky, 
this  may  be  neceflary,  but  when  it  is  of  a  firmer  texture' 
if  one  punClure  is  made,  it  Efficiently  tears  the  capfule 
fo  as  to  allow  itfelf  to  come  away  eafily.  Before  intro¬ 
ducing  the  curette,  moderate  preflure  fhould  be  made  on 
the  eyeball,  which  has  the  effeCl  not  only  of  keeping  the 
*ye  Ready,  but  alfo  of  dilating  the  pupil.  The  convex 
part  of  the  infirument  (  a )  is  then  to  be  introduced  through 
the  wound  of  the  cornea,  and  condu&ed  to  the  central 
part  of  the  pupil.  When  it  reaches  the  pupil,  from  the 
curvature  of  the  infirument,  a  very  fmall  turn  of  the 
handle  will  place  the  point  upon  the  capfule  of  the 
cryftalline  lens,  and  by  pufhing  thq  point  upwards,  the 
capfule  will  be  readily  punClured.  It  is  not  necefTary 
that  the  point  of  this  infirument  be  very  thin;  a  round¬ 
ed  point  will  anfwer  all  the  purpofes  of  punCluring  the 
capfule;  whilft  from  this  form  there  will  be  lefs  danger 
of  wounding  the  iris  from  any  unexpeCled  motion  of  the 
eyeoall.  Very  little  force  is  necefTary  to  punClure  the 
capfule,  and  when  the  point  of  the  curette  paffes  through 
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it,  it  gives  the  fenfation  a$  if  punCluring  a  piece  of  very  Of  the 
fine  paper  with  a  pin.  J  eafesof 

This  part  of  the  operation  we  have  often  found  to  be  Eye 
one  of  the  moft  difficult;  for  in  many  patients  the  eye  ^  'r" 
becomes  extremely  unfteady,  and  whenever  an  attempt  is 
made  to  hold  it  firm,  or  introduce  the  point  of  the  cu¬ 
rette,  the  eyeball  is  immediately  rolled  upwards  under 
the  roof  of  the  orbit.  The  eyeball,  too,  is  apt  to  make 
fome  untoward  motion,  after  the  point  of  the  curette  has 
been  introduced  into  the  anterior  chamber  ;  fo  that  if 
the  operator  be  not  on  his  guard,  the  iris  may  be  caught 
and  torn  by  the  point  of  the  curette.  In  one  cafe 
where,  after  the  point  of  the  curette  was  introduced 
through  the  pupil,  the  eye  turned  fuddenly  upwards, 
and  the  hooked  part  of  the  infirument  catching  the  edge 
of  the  iris,  pulled  it  a  good  way  downwards,  though  for¬ 
tunately  it  did  not  tear  it. 

Mode  of  Extra  Bing  the  Lens. 

Whenever  the  capfule  of  the  lens  is  pun&ured,  the 
lens  in  many  cafes  begins  to  move  forward,  and  the  pu¬ 
pil  to  dilate.  The  operator  carefully  watching  this  ef- 
feCf,  fliould  keep  up  an  equal  and  moderate  preflure 
upon  the  eyeball,  which  will  affift  the  lens  in  getting 
through  the  pupil.  Whilft  the  lens  is  making  its  efcapc* 
and  appears  to  prefs  very  much  on  the  inferior  part  of 
the  pupil,  the  iris  fliould  be  fupported  by  the  back  of 
the  fpoon,  ( b  Plate  DXV1I.  fig.  ip.)  which  is  gene.- 
rally  for  conveniency,  fixed  upon  the  oppofite  end  of  the 
handle  of  the  curette.  In  applying  the  preffiire  on  the 
eyeball,  it  is  of  great  importance  that  it  be  kept  up  uni¬ 
formly,  and  it  fliould  always  be  proportioned  to  the  ef¬ 
fects  which  it  appears  to  produce  on  the  dilatation  of 
the  pupil.  In  moft  cafes  a  very  moderate  preflure  will 
be  found  to  anfwer  the  purpofe.  We  have  met  with 
others,  however,  where  it  was  neceffary  to  qomprefs  the 
eye  with  a  good  deal  of  force,  before  it  was  poffible  to 
remove  the  lens. 

.  -Any  fmall  portion  of  opaque  lens  which  now  remains 
in  the  capfule,  or  on  its  furface,  mull  be  extracted  by 
means  of  a  fmall  fcoop.  When  the  fragment  lies  on 
the  furface  of  the.  capfule,  or  in  any  part  of  the  anterior 
chamber,  it  is  in  general  eafily  removed  ;  but  when  the 
opaque  body  remains  within  the  capfule,  it  becomes  nc- 
ceflary,  that  the  fcoop  fliould  enter  the  capfule  through 
the  opening  which  was  made  in  it.  When  this  openino 
is  large  and  wide,  the  fcoop  will  eafily  get  in,  and  reach 
the  opaque  fragment ;  but,  on  the  contrary,  when  the 
opening  is  fmall,  the  fcoop  may  be  moved  about  in 
every  direftion,  in  hopes  of  laying  hold  of  it,  for 
the  fcoop  is  on  the  outfide  of  the  capfule,  and ’can¬ 
not  procure  an  entrance.  It  lias  happened  accordingly, 
that  every  endeavour  to  extraft  the  remaining  fragment 
has  been  fruitlefs,  and  in  fuch  cafes  it  was  fuppofed  by 
the  operator  to  adhere  to  the  capfule.  It  was  more 
probable,  however,  that  the  capfule  had  not  been  fuf- 
ficiently  opened,  and  that  the  fcoop  could  not  reach  the 
fmall  fragments.  In  all  cafes,  however,  it  is  an  ob- 
jea  of  importance,  completely  to  remove  the  opaque 
body  ;  for  though  any  remaining  portions  be  ultimate¬ 
ly  abforbed,  yet  in  the  mean  time  the  operation  is  by 
no  means  fo  complete  as  it  would  have  been,  had  no¬ 
thing  been  allowed  to  remain.  It  has  been  advifed  by 
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f  the  Oif-  witli  good  effeXs),  that  after  the  principal  part  of  the 
iesof  thejens  *s  retnoved,  any  fragments  which  may  remain,  and 
fye'  which  are  not  vifible,  may  be  brought  into  view  by  fhut- 
ting  the  eye-lids,  and  cautioufly  rubbing  them  with  the 
finger. 

2*0  Of  the  Extrci&ion  of  the  Capfule . 

When,  after  the  cryftalline  lens  is  removed,  the  cap- 
fiile  is  found  to  be  opaque,  it  is  abfolutely  neceflfary  that 
it  be  at  the  fame  time  taken  away.  Opacities  of  the 
capfule  are  generally  fituated  in  its  anterior  parts,  which 
renders  the  removal  of  them  much  more  praXicable. 
The  forceps  for  this  purpofe  (Plate  DXVII.  fig.  9.) 
are  to  be  cautioufly  introduced  through  the  wound  of 
the  cornea  and  pupil,  and  any  opaque  portion  laid  hold 
of,  and  cautioufly  removed.  It  has  been  obferved  that 
though  the  capfule  did  not  appear  opaque  during  the 
operation,  yet  in  confequence  of  inflammation,  which 
occurs  more  or  lefs  afterward®,  the  capfule  has  become 
opaque.  This  circumftance  has  led  to  a  propofal,  that 
in  all  cafes  the  capfule  fhould  be  extraXed  along  with 
the  opaque  lens.  From  the  natural  ffruXure  of  the  eye, 
and  the  flrong  adhefion  which  exifls  between  the  pofle- 
rior  part  of  the  capfule  of  the  lens  and  the  anterior  por¬ 
tion  of  the  capfule  of  the  vitreous  humour,  it  would  ap¬ 
pear  impraXicable  to  feparate  them  from  each  other,  fo 
as  to  extraX  the  capfule  entire.  Many  cafes,  however, 
are  recorded  by  different  authors,  where,  in  performing 
the  common  operation,  the  lens  inclofed  in  its  capfule 
has  made  its  efcape.  In  thefe  cafes,  however,  it  is 
probable,  that  the  natural  adhefion  between  the  capful es 
of  the  two  humours  had  been  deflroyed  by  fome  mor¬ 
bid  alteration  of  ffruXure.  Such  cafes  have  probably 
been  the  caufe  of  the  propofal  to  extraX  in  all  cafes 
the  capfule  of  the  lens.  Mr  Beer,  a  celebrated  oculiff 
fraElifche in  Vienna,  has  publifhed  a  work*,  in  order  to  recom- 
eobach -  mend  and  deferibe  the  mode  in  which  fuch  an  operation 
n2en-  fhould  be  performed.  After  fome  general  obfervations 
on  the  bad  confequences  which  arife  from  portions  of 
the  capfule  remaining  behind  after  the  lens  is  remov¬ 
ed,  he  deferibes  his  mode  of  operating  in  the  following 
words. 

“  Immediately  after  dividing  the  cornea,  I  dilate  the 
pupil  as  much  as  poflible,  by  a  gentle  preffure  on  the 
eyeball  with  the  finger.  I  then  introduce  the  lancet 
(Plate  DXVII.  fig.  4.)  through  the  wound  of  the 
cornea,  and  plunge  it  into  the  lens  ;  one  furface  being 
turned  upwards,  and  the  other  downwards,  fo  that  none 
of  the  lancet  is  vifible.  It  is  particularly  to  be  recom¬ 
mended  to  the  inflrument-maker,  that  this  lancet  have 
a  pretty  thick  body,  by  which  means,  the  moment  of 
introducing  it,  the  lens  will  be  fomewhat  preffed  back, 
and  its  weak  anterior  adhefion  will  be  feparated.  I  he 
lancet  muff  now,  when  in  the  middle  of  the  lens,  be 
moved  upwards  and  downwards,  in  order  to  divide  its 
connexions  above  and  below.  Laftly,  the  inflrument 
muff  be  turned  fuddenly  on  its  axis,  and  moved  to  the 
inner  angle  of  the  eye,  and  then  drawn  out  in  a  ffraight 
direction.  The  lens  often  follows  with  its  capfule,  im¬ 
mediately  after  the  lancet  is  withdrawn,  or  at  leaf!  it 
comes  out  quite  eafily,  along  with  its  capfules,  on  a 
continued  preffure  of  the  finger.  There  is  not  merely 
a  Height  of  hand,  which  muff  be  carefully  obferved  in 
the  ufe  of  the  lancet  ;  experience  has  taught  me  many 
precautions  which  muff  riot  be  negleXed  the  moment 
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that  the  lens  comes  out,  other  wife  the  capfule  may  be  Of  the  D;f* 
very  eafily  rubbed  off  from  the  lens,  either  in  palling  ea^es.0^ 
the  pupil,  or  in  the  wound  of  the  cornea.  .  ^ e>  . 

“In  order  to  avoid  this,  the  opening  of  the  cornea 
fhould  be  made  as  large  as  poffible,  and  it  is  beft  to  di¬ 
vide  two-thirds  of  it  y  thereby  the  operator  has  the  fol¬ 
lowing  advantages. 

“  1.  The  pupil  dilates  of  itfelf  after  the  divifion  of 
the  cornea  by  the  preffing  forward  of  the  lens  j  and 
this  dilatation  may  be  eafily  increafed  by  the  flighted 
preffure. 

“  2.  The  more  the  pupil  is  dilated,  the  better  the  ope¬ 
rator  can  obferve  the  management  of  the  lancet $  he  can 
move  his  inflrument  more  freely  in  different  direXions 
in  the  lens,  and  confequently  feparate  more  quickly  and, 
more  furely,  the  lens  along  with  the  capfule,  from  all 
its  connexions. 

“  3.  The  lens  with  its  capfule  paffes  more  eafily 
through  the  pupil,  the  wider  the  opening  in  the  cornea, 

(which  indeed  requires  in  moft  caies  much  fpace),  and 
the  further  and  more  eafily  the  pupil  dilates,  the  left 
danger  there  is  of  the  capfule  being  feparated  on  com¬ 
ing  out.  If  the  wound  of  the  cornea  is  fruall,  the  cap¬ 
fule  will  be  either  feparated  from  the  lens  in  the  pupift 
or  in  the  wound  of  the  cornea,  or  paffed  back  again 
either  entirely,  or  at  leaf!  partly,  into  the  pofferior 
chamber  of  the  eye.” 

To  thofe  who  are  accuffomed  to  perform  operations* 
on  the  eye,  the  method  which  we  have  detailed  will  at. 
once  appear  to  be  difficult,  extremely  dangerous,  and  in 
many  cafes  totally  impraXicable.  The  caufes  of  failure, 
in  the  operation  for  the  cataraX  feldom  arife  from  an 
opacity  of  the  capfule  of  the  lens,  and  when  this  does 
occur,  it  is  always  in  confequence  of  a  violent  or  long-' 
continued  inflammation  of  the  eyeball.  Whenever, 
therefore,  the  inflammation  which  takes  place  after  the 
operation  is  checked  by  proper  remedies,  a  cataraX  of 
the  capfule  will  feldom  be  met  with. 

Of  the  Treatment  after  the  Operation . 

After  the  lens  has  been  extraXed,  and  the  eyelids  al¬ 
lowed  to  remain  fliut  for  a  fhort  time,  the  eye  ought  to 
be  examined,  in  order  to  afeertain  that  the  edges  of  the 
wound  of  the  cornea  are  in  their  proper  place  )  that  no 
portion  of  the  iris  has  paffed  through  it,  and  the  pupil  is 
quite  regular.  When  the  incifion  of  the  cornea  is  made 
in  the  manner  and  fize  already  deferibed,  the  edges  of 
the  wound,  from  their  firmnefs  and  thicknefs,  accurate¬ 
ly  apply  themfelves  to  each  other  $  and  if  iris  has 
fuftained  no  injury,  it  will  remain  in  its  natural  fixa¬ 
tion,  and  the  pupil  will  become  perfeXly  circular. 

When  the  pupil  is  not  regular,  it  has  -been  generally  re¬ 
commended  to  expofe  the  eye  to  a  bright  light,  in  order 
to  make  it  contraX,  and  thus  detach  it  from  any  part  to 
which  it  might  have  adhered.  When  a  portion  of  the 
iris  protrudes  through  the  wound,  this  generally  arifes, 
not  from  any  injury  in  that  part,  but  *in  confequence  of 
the  incifion  of  the  cornea  having  been  made  too  large. 

If  the  incifion  be  more  than  femicircular,  (or  two-thirds 
of  the  circumference  of  the  cornea  as  direXed  by  Mr 
Beer)  this  accident  will  almoff  conffantly  happen  5  and 
when  it  does  take  place,  can  never,  as  far  as  we  know, 
be  remedied.  In  fuch  cafes  the  operator  fhould  be  care¬ 
ful  not  even  to  attempt  with  the  fpoon,  nor  any  fuch  in-, 
ffrument,  to  replace  the  prolapfed  iris ;  for  it  has  always 
N  2  ^  been 
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Of  the  Bif-been  obfefved,  that  attempts  of' this  kind  are  fruitlefs, 
cafes  of  theanj  never  fail  t0  increafe  the  inflammation  which  fuc- 
Ij^e*  r  ceeds  the  operation. 

In  applying  the  neceflary  comprefles  and  bandages  on 
the  eye,  the  objects  to  be  held  in  view  are,  to  keep  the 
eyelids  in  fuch  a  pofition,  that  they  cannot  difturb  the 
wound  of  the  cornea  by  their  motion,  and  that  the  eye 
be  not  expofed  to  any  light.  The  upper  eyelid  will  be 
completely  fecured,  by  placing  over  it,  and  in  the  hol¬ 
low  of  the  orbit,  a  fmallftripe  of  wet  caddis.  The  piece 
of  caddis  fhould  not  be  fo  large  as  to  prefs  much  upon 
the  eye,  and  from  its  being  wet,  it  will  be  readily  kept 
in  its  fituation.  Above  the  caddis  fhould  be  placed  a 
piece  of  linen  covered  with  fimple  ointment,  large  enough 
to  cover  both  eyes ;  and  this  may  be  fecured  by  one 
turn  of  a  bandage  round  the  head.  In  applying  the 
bandage,  care  fhould  be  taken  to  place  it  fo  that  the 
pins  are  put  in  at  the  forehead  and  temples.  The  con- 
veniency  of  this  will  be  afterwards  found,  the  bandage 
being  eafily  removed  without  moving  the  patient’s 
head  from  the  pillow.  The  patient  fhould  now  be  put 
eautioufly  to  bed,  and  his  head  kept  extremely  low. 
The  room  in  which  he  fleeps  fhould  be  made  fo  dark, 
that  no  light  may  pafs  through  the  bandage  to  the  eye. 
In  an  hour  or  half  an  hour  after  the  operation,  after  the 
patient  has  become  compofed,  he  fhould  be  bled  in  the 
arm,  if  from  the  previous  date  of  the  patient’s  health  that 
fhould  be  deemed  a  proper  precaution.  Reft,  quiet- 
nefs,  and  abftinence,  ought  to  be  rigidly  adhered  to  for 
the  firft  day  after  the  operation;  the  patient  fhould  be 
allowed  no  food  except  that  which  is  liquid,  in  order 
that  any  motions  of  the  jaw  may  be  avoided,  and  the 
food  fhould  be  given  through  a  tea-pot,  in  order  to  pre¬ 
vent  any  motion  of  the  head.  Sixteen  or  twenty  hours 
are  fufficient  to  produce  an  adhefion  of  the  cornea  in  fa¬ 
vourable  cafes;  and  after  this  period,  the  comprefs  of 
wet  caddis  placed  upon  the  upper  eyelid,  becomes  no 
longer  neceflary  ;  for  if  it  be  allowed  to  remain  any 
longer,  it  becomes  hard  and  dry,  and  will  be  apt  to  ir¬ 
ritate.  The  bandage  and  plafter  ought  therefore  to  be 
loofened,  and  the  piece  of  caddis  removed.  The  eye¬ 
lids  will  now  be  found  to  adhere,  and  the  patient  will 
find  much  relief  by  eautioufly  wetting  the  cilise  with 
cold  water,  in  order  to  liberate  the  eyelids.  From 
this  period  it  is  advifeable  to  keep  the  eyelafhes  con- 
ftantly  greafy  with  an  un&uous  application. 

In  all  cafes,  the  fymptoms  which  we  are  particu¬ 
larly  to  guard  againft  after  this  operation,  are  thofe 
of  inflammation:  for  when  thefe  arife,  various  effe&s 
may  be  produced  which  might  fruftrate  all  our  endea¬ 
vours  to  reftore  the  patient’s  fight.  If  the  wound  in 
the  cornea,  inftead  of  uniting  by  adhefion,  goes  through 
a  tedious  procefs  of  fuppuration,  the  pupil  becomes  irre¬ 
gular  and  contracted;  or  if  there  is  an  effufion  of  lymph 
in  the  pupil,  or  if  an  opacity  of  the  capfule  takes  place, 
thefe  efFeCts,  all  of  which  may  arife  in  confequence  of 
inflammation,  might  either  greatly  impair,  or  entirely 
deftroy  vifion.  The  patient,  therefore,  ought  to  be 
carefully  watched  every  fix  or  eight  hours  for  feveral 
days,  and  on  the  evening  of  the  day  of  the  operation, 
or  at  any  future  period,  if  fymptoms  arife  which  indi¬ 
cate  the  commencement  of  inflammation,  he  ought  to 
be  freely  bled.  The  fymptoms  which  are  to  guide  us 
in  adopting  fuch  means,  are  pain  and  uneafinefs  darting 
through  the  eye  or  head,  and  a  frequent  and  full  pulfe. 
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We  have  often  remarked,  after  this  operation,  that  even  Of  the  Dif. 
in  thofe  cafes  where  no  bleeding  is  neceflary,  the  pulfe eafesoi  th< 
becomes  unufually  full.  Thisfymptom  alone  would  not, 
therefore,  be  fufficient  to  warrant  us  in  proceeding  far 
in  adopting  fuch  a  pra&ice.  We  have  long  believed, 
that  the  fuccefs  of  all  furgical  operations,  depends  much 
on  the  adoption  of  the  means  to  prevent  any  inflamma¬ 
tory  a&ion.  It  is  well  known  the  danger  of  amputa¬ 
tion,  and  fuch  operations  in  a  vigorous  and  healthy  con- 
ftitution;  it  is  equally  well  known  the  fpeedy  recovery 
of  patients  from  operations,  who  have  been  much  debili¬ 
tated  from  previous  difeafe;  and  we  have  repeatedly  re¬ 
marked  that  patients  who  have  loft  much  blood  from 
fome  accident,  after  an  operation,  have  recovered  much 
more  fpeedily  than  thofe  to  whom  no  fuch. accident  had 
happened.  Aware  of  thefe  circumftances,  we  have  in¬ 
variably  adopted  rigoroufly  the  depletive  fyftem  after 
the  operation  for  the  catarad;  and  in  many  of  thofe 
patients  from  whom  a  very  confiderable  quantity  of 
blood  has  at  different  periods  been  taken,  we  have  ob- 
ferved  that  the  fuccefs  of  the  operation  has  been  more 
fpeedy  and  more  complete.  The  furgeon  will  fometimes 
find  cafes  where,  from  the  mildnefs  of  the  fymptoms,  he 
is  led  to  hefitate  on  the  propriety  of  bleeding.  In  fuch 
a  fituation  it  is  the  fafeft  plan  to  have  recourfe  to  it ; 
for  in  general,  wherever  no  fymptoms  have  arifen  which 
may  indicate  the  impropriety  of  fuch  a  pradice,  if  it  be 
not  ufeful,  it  is  at  leaf!  never  followed  by  any  bad  con- 
fequences. 

Venefedion  at  the  arm  is  the  eafieft  and  beft  mode  of 
extrading  the  blood;  but  fhould  any  circumftances  occur 
which  render  the  operation  at  this  place  impradicable, 
or  fhould  it  be  thought  neceflary  to  take  away  the  blood 
nearer  to  the  inflamed  organ,  an  opening  may  be  made 
in  the  temporal  artery.  For  the  firft  two  orthree  nights 
after  the  operation,  the  patient’s  arms  fhould  be  watch¬ 
ed,  or  fecured  in  fuch  a  manner,  that  when  he  is  afleep, 
he  (hall  not  be  able  to  raife  his  hand  towards  his  eye; 
for  the  moft  gentle  ftroke  upon  the  eye,  even  feveral 
days  after  this  operation,  is  attended  with  moft  excru¬ 
ciating  pain,  and  is  generally  fucceeded  by  violent  in¬ 
flammation.  The  patient  fhould  be  enjoined  to  lie  on 
his  back,  or  on  the  found  fide  of  the  head;  and  after 
the  firft  twelve  hours  he  may  be  allowed  to  raife  his 
head  to  the  ufual  height.  Moft  authors' who  have  laid 
down  rules  to  be  followed  after  this  operation,  have  di¬ 
rected  that  the  eye  fhould  be. kept  fhut  up,  and  in  total 
darknefs  for  many  days  after  the  operation.  We 'have, 
however,  found  an  oppofite  praCtice  attended  with  the 
moft  beneficial  effeCts,  and  we  have  always  confidered  it 
as  a  general  principle  to  be  followed,  that  the  eye,  from 
the  very  day  after  the  operation,  be  gradually  reftored 
to  its  natural  ftate,  that  the  globe  of  the  eye  and  eyelids 
be  allowed  to  move,  and  that  day  after  day  the  quantity 
of  light  to  which  it  is  expofed  be  gradually  increafed. 

In  regulating  the  quantity  of  light,  and  the  motion  of 
the  eye  and  eyelids,  we  fhould  be  entirely  guided  by 
the  patient’s  feelings.  Whatever  be,  thequantity  of  light 
to  which  the  eye  is, expofed,  or  its  extent  of  motion, 
if  it  does  not  create  uneafinefs  or  pain,  it  will  never  be 
found  to  prove  injurious  ;  but  on  the,  contrary,  if  fuch 
a  quantity  of  light  be  admitted  as  to  create  uneafinefs, 
or  if  any  motion  of  the  eyes  or  eyelids  gives  pain,  thefe 
circumftances  will  all  tend  to  increafe  the  inflammatory 
fymptoms. 
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»,U  It  has  been  already  mentioned,  that  on  the  firft  day 
the  after  the  operation,  the  wet  caddis  lhould  be  removed, 
and  the  eyelids  feparated  and  covered  with  feme  unctu- 
— 'ous  fubflance,  fo  that  the  patient  may,  from  time  to 
time,  cautioufly  move  the  eyelids,  provided  it  gives 
him  no  uneafinefs.  The  pledget  of  ointment  covering 
the  eyes  will  prevent,  during  this  day,  any  light  from 

entering.  . 

On  the  fecond  day  the  pledget  of  ointment  may  be 
removed,  and  both  eyes  covered  with  two  or  three  folds 
of  old  linen,  the  patient  being  dire&ed  to  bathe  his  eye 
frequently  with  a  little  warm  water,  fo  as  to  remove  any 
glutinous  or  concreted  matter  from  the  eyelids.  He 
fhould  alfo  continue  frequently  to  move  the  eyelids,  and 
by  opening  them,  to  expofe  the  eye  to  the  fmall  quan¬ 
tity  of  light  which  pafles  through  the  linen.  On  the 
following  days,  the  light  is  to  be  admitted  more  and 
more  freely  into  the  room,  and  by  degrees  the  patient 
will  find  that  he  is  able  to  look  down  upon  the  bed¬ 
clothes,  or  any  large  objeft,  without  uneafinefs.  People 
are  often  apt,  from  the  joy  which  they  feel  in  having 
their  fight  reftored,  to  make  too  much  ufe  of  the  eye, 
and  to  render  it  weak  and  painful.  Too  much  care, 
however,  cannot  be  taken,  to  avoid  any  accident  of 
this  kind  ;  and  though  the  patient  may  feel  his.  eye 
perfe&ly  eafy,  and  has  no  other  complaint,  yet  it  is  al¬ 
ways  prudent  to  confine  him  to  his  bed  for  the  firft  fix 
or  eight  days.  After  the  fecond  or  third  day  he  may 
raife  the  head  or  body  fafely  in  bed  ;  but  we  have  re¬ 
peatedly  obferved  that  when  patients  began  to  fit  up 
early,  and  particularly  when  they  approached  too  near 
n  fire,  they  have  been  feized  with  a  peculiar  head- 
ach  and  inflammation  of  the  eye,  which  were  at¬ 
tended  with  much  diftrefs,  and  very  difficult  to  remove. 
In  ten  or  twelve  days  after  the  operation,  the  patient 
is  commonly  able  to  ufe  the  eye  with  confiderable  free¬ 
dom,  and  to  look  even  at  minute  objects  without  pain 
or  uneafinefs.  It  fometimes  happens  that  after  this  pe¬ 
riod,  a  flight  irritability  of  the  eye  remains,  but  this  in 
general  is  fpeedily  removed  by  the  ufe  of  the  vinous 
tin&ure  of  opium,  or  fometimes  by  the  application  of  a 
weak  ointment  compofed  of  the  red  oxide  of  mercury. 
The  application  of  the  vinous  tin&ure  of  opium  will  be 
found  peculiarly  ufeful ;  and  we  have  known  many  in- 
ftances  of  patients  who  have  undergone  this  operation, 
who  were  frequently,  for  a  long  time  afterwards,  attack¬ 
ed  with  flight  pain  or  inflammation  of  the  eye,  which 
were  always  fpeedily  and  completely  removed  by  the 
ufe  of  this  medicine.  It  is  fcarcely  neceffary  to  obferve 
that  during  the  whole  of  the  after  treatment,  the  anti- 
phlogiflic  regimen  fhould  be  rigidly  purfued,  and  that 
the  patient  fhould  avoid  every  kind  of  food  w’hich  from 
experience  he  knows  to  be  apt  to  difagree  with  him; 
and  that  above  all  he  fhould  abftain  from  the  ufe  of  wine 
and  fpirituous  liquors  of  every  defcription. 

Of  Couching . 

By  this  operation  the  lens  is  deprefled  from  its  natu¬ 
ral  fituation  behind  the  pupil,  by  introducing  a  needle 
into  the  pofterior  chamber* 

The  operation  may  be  performed  by  introducing  a 
needle  (Plate  DXVII.  fig.  20.)  through  the  fclero- 
tic  coat,  about  two  lines  diftant  from  its  jun&ion  with 
the  cornea.  The  point  of  the  needle  is  to  be  directed 
immediately  over  the  opaque  lens,  and  the  lens  to  be 
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depreffed  a  little  with  the  convex  fur  face  of  the  end  of  Of  the  Dif- 
the  needle.  The  point  is  to  be  puffied  in  a  tranfverfe  eaf“  °e‘ >the 
direction  as  far  as  the  inner  edge  of  the  lens.  Then  the 
operator  is  to  incline  the  handle  of  the  inftrument  to¬ 
wards  himfelf,  by  which  means  its  point  will  be  direct¬ 
ed  through  the  capfule  into  the  fubftance  of  the  opaque 
lens,  and  by  inclining  the  needle  downward  and  back¬ 
ward,  the  former  will  be  lacerated  and  conveyed  with 
the  latter  deeply  into  the  vitreous  humour.  The  treat¬ 
ment  to  be  employed  after  couching  is  fimilar  to  that 
after  extraction. 

Sect.  XI.  Of  the  Fiji u la  Lacrymahs .  233- 

When  the  lacrymal  fac  is  diftended  with  a  puriform 
fluid,  or  when  it  has  ulcerated,  and  the  tears  do  not 
pafs  freely  down  the  nafal  duCt,  the  difeafe  is  called  fif- 
tula  lacryma/is .  In  the  firft  ftage  of  the  difeafe,  a.di- 
ftinCt  tumor  is  formed  in  the  fituation  of  the  fac,  which, 
when  comprefled,  a  quantity  of  puriform  fluid  flows  up¬ 
on  the  eyeball  through  the  punCture,  or  fome  of  it. pailes 
through  the  nofe.  In  the  fecond  ftage  of  the  difeafe, 
the  integuments  covering  the  fac  ulcerate,  and  the  puri¬ 
form  fluid  and  tears  are  conftantly  oozing  through  the 
fiftulous  opening.  The  eyelids  are  affeCled  moft  com¬ 
monly  in  the  fecond  ftage  of  the  difeafe,  and  fometimes 
alfo  in  the  firft,  though  not  always.  From  the  affeCHon 
of  the  internal  palpebral  membrane,  Scarpa  has  fuppof- 
ed  that  all  the  puriform  fluid  contained  in  the  fac  was 
fecreted  by  it,  but  this  does  not  always  happen. 

Treatment, — When  the  difeafe  has  originated  in  the 
mucous  membrane  of  the  eyelids,  applications  to  it  alone 
will  be  fufficient  to  remove  the  accumulation  in  the  fac. 

A  collyrium  of  the  muriate  of  mercury,  and  the  daily 
application  of  the  ointment  of  Janin,  or  of  an  ointment 
compofed  of  the  red  oxide  of  mercury,  are  well  fuited 
for  this  purpofe.  When  the  fac  has  been  the  original 
feat  of  the  difeafe,  a  folution  of  corrofive*  fublimate,  ace- 
tite  of  zinc  or  of  lead,  will  be  ufeful,  and  thefe  may  be 
ufed  by  allowing  them  to  be  abforbed  by  the  punCIa  in¬ 
to  the  fac,  along  with  the  tears,. or  by  injefting  them 
into  the  punfta  by  a  proper  fyringe,  (fee  Plate  DXVII. 

fig.  23.)* 

If  there  be  a  complete  obftru£lion  in  the  nafal  du&, 
thefe  remedies  generally  fail,  and  it  becomes  neceffary 
to  open  the  fac,  and  remove  the  caufe  of  obftru&ion 
in  the  du&.  The  fac  may  be  readily  opened  by  bold¬ 
ly  plunging  a  common  lancet  into  it  while  diftended 
with  matter.  The  fac  fhould  then  be  examined  with 
a  probe,  and  the  probe  palled  down  into  the  nofe  in  the 
dire&ion  of  the  natural  canal.  A  furgeon  well  acquaint¬ 
ed  with  the  fituation  and  dire£lion  of  the  du<ft,  can 
never  fail  in  introducing  the  probe  ;  for  we  never  met 
with  any  cafe  where  the  obftru£!ion  could  not  be  over¬ 
come.  A  ftyle,  (Plate  DXVII.  fig.  24.)  fuch  as  has 
been  recommended  by  Mr  Ware,  is  to  be  introduced  in.* 
place  of  the  probe,  and  allowed  to  remain  until  the  ca¬ 
nal  is  quite  open.  When  the  parts  around  the  fac  ap¬ 
pear  healthy,  the  ftyle  may  be  withdrawn,  and  the 
opening  of  the  fac  then  heals.  In  many  cafes  the  dif¬ 
eafe  returns,  and  in  fuch  after  the  parts  are  a  fecond 
time  healthy,  a  tube  (Plate  DXVII.  fig.  2 5.)  may  be 
introduced  and  allowed  to  remain  during  life.  This 
operation  requires  that  there  be  a  free  external  opening, , 
and  that  the  head  of  the  tube  be  preffed  completely 
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Of  the  Dif-  down  below  the  edge  of  the  fkin. 

^ie  ternal  opening  heals  in  a  few  days. 

«,  -  .  ulcerated,  there  will  generally  be  found  fume  finufes  in 

t-he  integuments  covering  the  fac,  all  which  iliould  be 
freely  laid  open,  and  the  ftyle  introduced  as  in  the 
former  cafe.  After  the  fkin  and  fac  are  apparently 
healthy,  the  tube  may  be  introduced  as  in  the  former 
cafe.  Befides  the  ufe  of  the  ftyle,  it  is  alfo  requiilte  to 
apply  the  eye-waters  and  ointments  recommended  in  the 
firit  flages  of  the  difeafe. 

Sect.  XII.  Of  the  Pforophthalmia. 

In  this  difeafe  there  are  numerous  fmall  brown  co¬ 
loured  eminences  formed  at  the  roots  of  the  cilice  of 
both  eyelids,  and  generally  both  eyes  are  affe£ted.  The 
adjacent  fkin  has  a  brownifh  red  tinge,  and  becomes 
feurfy  \  the  cilice  drop  out,  and  the  patient  has  a  difficul¬ 
ty  and  unealinefs  in  opening  the  eyelids,  particularly  in 
candle-light.  The  blood-veflels  of  the  internal  palpe¬ 
bral  membrane  are  alfo  turgid,  and  preternaturally  nu¬ 
merous.  This  difeafe  affecls  often  many  branches  of  the 
fame  family. 

Treatment . — The  unguentum  citrinum  is  a  fpecific  re¬ 
medy  in  this  difeafe.  When  there  is  much  inflammation 
of  the  eyelids,  they  ought  to  be  fcariiied,  and  the  oint¬ 
ment  applied  immediately  after.  A  collyrium  compofed 
of  a  weak  folution  of  corrofive  fublimate  is  alfo  fome- 
times  ufeful. 

Of  the  Ophthalmia  Tarf. 

In  many  people  who  ufe  their  eyes  much,  particular¬ 
ly  in  candle  light,  and  in  thofe  who  live  freely,  the  in¬ 
ternal  membrane  of  the  eyelid  often  becomes  gorged 
with  blood  ;  a  thick  puriform  fluid  glues  the  cilia?  to¬ 
gether  in  the  morning,  and  the  patient  complains  of  an 
inability  to  move  the  eyelids,  or  to  look  at  an  obje& 
in  a  bright  or  dazzling  light,  without  much  uneafinefs 
being  excited.  In  other  inftances  the  eyelids  become  af- 
fe&ed  with  fcrofulous  inflammation,  the  glands  of  Mei¬ 
bom  ius  fwell  and  fuppurate,  the  cilia*  drop  out,  and  the 
eyelids  lofe  their  natural  form. 

Treatment . — Scarifying  the  inflamed  veflels,  and  ap¬ 
plying  immediately  afterwards  a  quantity  of  the  red 
precipitate  ointment,  feldom  fails  in  bringing  relief,  and 
in  many  inftances  alone  the  ointment  will  anfwer.  In 
fome  cafes  the  difeafe  in  the  eyelid  is  much  aggravated, 
and  conne£ed  with  affbaions  of  the  ftomach  and 
bowels,  and  in  fuch  the  greateft  attention  becomes  re¬ 
quire  to  keep  the  belly  regular,  and  even  to  purge. 

Of  the  Entropion. 

i,Sfher\  the  eyelids  are  inverted,  fo  that  the  tarfus  with 
its  ciliae  come  in  contaa  with  the  eyeball,  the  difeafe  is 
called  entropion.  This  difeafe,  Mr  Champion  has  ffiown, 
arifes  in  fome  cafes  from  a  thickened  and  difeafed  ftate 
of  the  internal  palpebral  membrane.  In  others  the  ci- 
lke  are  turned  in  upon  the  eye  from  repeated  and  tedious 
inflammation  altering  the  form  of  the  tarfus,  and  in 
fome  old  people  where  the  integuments  are  very  loofe 
the  whole  tarfus  is  inverted  by  the  aaion  of  the  orbicu¬ 
lar  i  mufcle. 

Treatment.— In  the  firft  cafe,  Mr  Crampton  has  In- 
genioufly  recommended  that  th.-  tarn  be  divided  at  their 
junction  toward*  the  external  eanthus,  and  that  the  eye 
lids  thus  liberated  be  kept  in  their  proper  fituation  by 
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Generally  the  ex-  plafters,  comprefles,  and  when  in  the  upper  eyelid  by  Oi  the  Dif 
When  the  fac  has  fixing  the  fpeculum  of  Pellier,  until  fuch  time  as  thee^^h 
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wound  has  healed.  In  the  fecondcafe  little  can  be  done 
but  pulling  out  from  their  roots  any  of  the  cilise  which 
may  have  taken  a  wrong  dire&ion,  and  repeating  the 
operation  whenever  they  grow  again.  In  the  third 
cafe  the  difeafe  may  be  cured  by  removing  an  oval  por¬ 
tion  of  the  fkin  the  whole  length,  and  clofe  to  the  tar¬ 
fus,  and  uniting  the  wound  by  one  or  two  flitches  and 
adhefive  plafters.  This  operation  may  be  alfo  advife- 
ablc  along  with  that  of  Mr  Crampton,  when  one  is  not 
fufficient  to  cure  the  complaint. 

Chap.  XI. 

Of  the  Difeafes  of  the  Ear. 


Syftem. 
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The  fun&ions  and  ftrudlure  of  the  internal  mem. 
brane  of  the  external  meatus,  and  alfo  of  the  eufiachian 
tube  and  cavity  of  the  tympanum,  prove  that  it  belongs 
to  the  mucous  fyftem,  and  that  it  is  not  a  continuation 
of  the  periofteum  as  many  anatomifls  have  fuppofed. 

The  analogy  in  the  difeafes  of  this  organ  prove  the 
fame.  In  catarrhal  affedions  of  the  pituitary  membrane 
of  the  pharynx,  the  ear  is  always  more  or  lefs  affe&ed, 
and  often  the  fundi  ion  of  the  organ  is  much  impaired. 

Polypi  alfo  grow  from  the  cavity  and  membrane  of  the 
tympanum  of  a  fimilar  flrudlure  to  thofe  found  in  other 
mucous  fin-faces.  See  Polypi.  It  is  alfo  fubje£  to  hm- 
morrhagies,  and  when  it  becomes  inflamed,  inftead  of 
fuppuration  taking  place,  there  is  a  difeharge  of  a  puri¬ 
form  fluid  from  the  furface,  the  fame  as  what  is  obferv- 
ed  in  inflammation  of  the  urethra,  nofe,  &c.  *  *  See  In- 

The  internal  membrane  of  the  ear  is  alfo  fubjea  to famjnatk 
the  fame  kind  of  thickening  and  contraaion  of  the  ca-°fthe*Iu 
nal,  as  what  takes  place  in  the  urethra  and  lacrymal  ^anesT 
fac,  &c.  in  confequence  of  long  continued  inflamma¬ 
tion  f.  This  we  might  conclude  from  analogy,  but  thef  gee  Strl 
faa  has  been  proved  in  one  inflance.  Bichat  difleaedLrej  $f 
the  body  of  a  perfon  who  had  been  expofed  during  his  Mucous 
life  to  a  puriform  difeharge  from  the  ear,  in  which 
found  a  very  remarkable  thickening  of  the  membrane 
of  the  tympanum,  but  no  mark  of  erofion  could  be  de- 
tedled. 

The  moft  common  difeafe  of  the  ear,  and  almoft  the 
only  one  which  the  furgeon  can  relieve,  is  a  colledliou 
of  wax  in  the  meatus  externus.  Its  prefence  can  always 
be  determined  by  the  infpe&ion  of  the  ear  3  and  it  can 
be  removed  by  dire&ing  the  patient  to  drop  fome  warm 
water  into,  the  ear  for  a  few  fucceffive  nights,  and  after¬ 
wards  fy ringing  out  the  foftened  wax,  an  operation 
which  may  be  performed  with  a  fyringe  (fuch  as  is  re- 
prefented  m  Plate  DXVII.),  having  fitted  for  it  a  pipe 
ol  conliderable  length. 


Chap.  XII. 

Of  the  Difeafes  of  the  Nervous  System. 

Sect.  I.  General  Remarhs  on  the  Pathology  of  the 
Nerves. 

A  great  number  of  difeafes  have  been  coiifidered 
under  the  clafs  of  nervous  ;  and  much  obfeuritv  has 
been  thrown  on  this  department  of  medical  feitnee, 

from 
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the  Dif- from  our  imperfcft  knowledge  of  the  laws  which  regu- 
of  tiielate  this  part  of  the  natural  fyftem,  and  from  mere  fymp- 
toms  having  often  been  confidered  as  primary  affec- 

Pathological  inveftigations  have  been  alfo  unfuc- 
cefaful ;  and  in  only  a  few  cafes  has  the  knife  of  the 
moft  fkilful  anatomift  been  able  to  dete£f  any  morbid 
alteration  of  ftru&ure  in  nerves,  which,  during  life, 
had  been  the  feat  of  agonizing  difeafe.  In  a  few  cafes, 
where  tumors  have  been  found  growing  in  their  fub- 
tfance,  it  is  not  unlikely,  that  the  cellular  ftru&ure, 
connecting  their  fibrillae,  has  been  the  firft  part affe&ed. 
Their  arteries  and  veins  are  fubjeft  to  the  difeafes  of 
thefe  fy (terns  in  other  organs;  and  we  have  feen  an 
aneurifmal  tumor  as  big  as  a  hazel  nut  formed^  in  the 
nutrient  artery  of  the  popliteal  nerve  ;  and  Bichat  men¬ 
tions  having  feen  the  veins  of  the  fciatic  nerve  varicofe 
in  a  paralytic  limb.  Mr  E.  Home  has  defcribed  in  the 
Philofophical  Tranfadtions  a  particular  tumor  of  one  of 
the  axillary  nerves,  in  which  it  is  difficulty  to  afcertain 
if  the  medullary  portion  be  affe&ed ;  and  in  the  Ency¬ 
clopedic  Methociique  there  is  a  defcription  of  a  cafe  of  a 
difeafe,  refembling  in  fome  refpe&s  the  cafe  of  Mr 
Home’s.  The  difeafe  was  in  the  middle  of  the  radial 
nerve  ;  and  as  the  hand  had  neither  loft  its  fenfibility 
nor  the  movement  of  any  of  the  fingers,  this  circum- 
llance  led  to  the  fuppofition,  that  the  medullary  portion 
of  the  nerve  was  not  affe&ed,  but  merely  its  neurilema. 
In  the  fungus  hamatodes ,  it  is  by  no  means  improbable 
that  there  is  a  morbid  alteration  in  the  medullary  mat¬ 
ter  of  the  nerves  ;  though  this  fa&  can  only  be  deter¬ 
mined  by  an  accurate  examination  of  the  difeafe  in  va¬ 
rious  organs. 

Moft  difeafes  belonging  to  this  fyftem  have  been  fully 
treated  of  in  the  article  Medicine.  There  is  only  one 
which  becomes  an  obje&  of  furgical  treatment. 

339  Sect.  II.  Of  the  Tic  Doleureux  (Nevralgie). 

Affe&ions  of  this  kind  are  diftinguiftied  by  the  na¬ 
ture  of  the  pain,  which  is  ftiarp,  gnawing,  and,  particu¬ 
larly  at  its  commencement,  accompanied  with  torpor, 
and  fometimes  with  pulfations.  It  is  attended  with  no 
heat  or  rednefs,  or  any  tenfion  or  fwelling  of  the  part. 
It  comes  on  in  paroxyfms,  more  or  lefs  long,  and  at 
different  intervals.  Sometimes  the  attack  is  periodi¬ 
cal. 

The  pain  is  always  fixed  in  the  trunk  or  branch  of 
a  nerve  ;  and,  during  the  paroxyfm,  it  darts  from  the 
part  firft  affe&ed  through  all  the  ramifications  of  the 
nerve. 

Many  nerves  of  the  body  have  been  found  affe&ed 
with  this  difeafe.  The  firft  pair  of  the  loins  (nevralgie 
ilio-fcrotale),  the  pofterior  crural  (ifchias  nervofa  pofti- 
ca),  the  crural,  but  particularly  the  nerves  of  the  face 
are  fubje&  to  it.  When  the  difeafe  affe&s  the  face,  it 
is  generally  fituated  either  in  the  frontal  nerve,  in  the 
infra-orbitar  nerve,  or  in  the  fubmental  nerve.  Some¬ 
times  the  pain  affe&s  not  only  all  the  branches  of  thefe 
nerves,  but  it  extend^  to  their  anaftomofing  branches, 
and  fpreads  to  one  or  more  of  the  trunks. 

This  difeafe  appears  to  be  produced  from  a  variety  of 
caufes,  according  to  which  its  fymptoms  are  varied. 
Sometimes  it  has  been  known  to  fucceed  a  local  irrita¬ 
tion,  fuch  as  an  injury  on  the  trunk  of  the  nerve  $  and 
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ill  other  cafes,  the  affe&ion  of  the  particular  nei*Ve  is  Of  Herniae. 
fympathetic  of  a  difeafe  in  fome  diftant  organ. 

I11  fome  inftances  we  have  obferved  this  difeafe  arife 
from  an  affection  of  the  primae  vise  ;  fo  that  in  all  cafes 
it  becomes  the  firft  obje&  of  the  furgeon  to  trace  the 
caufe  of  the  difeafe. 

Treatment . — When  the  ftomach  or  inteftinal  canal 
are  difordered,  along  with  the  particular  ajffe&ion  of  the 
nerve,  the  nervous  affe&ion  will  often  ceafe  when  they 
are  reftored  to  their  natural  ftate.  This  is  to  be  ac- 
complifhed  in  moft  cafes  by  emetics,  and  a  courfe  of 
laxative  medicines,  purfued  according  to  the  qualities 
and  quantity  of  the  evacuated  matter. 

In  fome  cafes,  particularly  in  the  affe&ion  of  the 
frontal  nerve,  we  have  found  great  relief  from  the  re¬ 
peated  application  of  fmall  blitters  over  the  nervous 
trunk.  In  fome  inftance^,  too,  the  patients  have  expe¬ 
rienced  great  relief,  and  have  even  completely  recover¬ 
ed,  by  a  continued  attention  to  a  very  fpare  vegetable 
diet,  or  to  a  milk  diet.  The  celebrated  Marmontel 
was  a  remarkable  inftanee  ot  this  kind. 

There  are,  however,  cafes  where  thefe  means  fail, 
and  where  the  difeafe  appears  to  depend  on  fome  fixed 
caufe  of  irritation  in  the  afte&ed  nervous  trunk.  I11 
fuch  caffes,  it  is  the  ufual  pra&ice  to  divide  the  trunk 
of  the  nerve.  This  operation  generally  gives  inftant 
relief ;  but  its  effects  have,  we  believe,  in  moft  cafes, 
been  but  of  ftiort  duration.  It  is  a  fa&  completely 
eftabliflied,  that  the  ramifications  of  the  nervous  as  well 
as  of  the  vafcular  fyftem,  though  divided,  are  gradually 
regenerated.  The  numerous  anaftomofes  preferve  the 
life  of  the  part  on  which  the  divided  trunk  was  dlftri- 
buted,  and  the  divided  edges  of  the  trunk  gradually 
coalefce  ;  fo  that  the  nerve  is  again  able  to  perform  its 
natural  fun&ions.  This  reunion  of  the  nerves  does  not 
take  place  fo  rapidly  as  we  obferve  it  in  the  arteries,  in 
the  ftcin,  cellular  membrane,  or  mufcle  ;  and  months 
elapfe  before  it  is  completed  :  but,  from  this  reunion, 
it  is  probable,  that  the  morbid  a&ion  in  tic  doleureux, 
of  the  nature  of  which  we  are  ignorant,  the  operation, 
in  moft  cafes  at  leaft,  brisgs  merely  temporary  re¬ 
lief. 

When  the  operation  is  to  be  performed,  the  neceffary 
fteps  are  extremely  fimple.  Some  have  contented  them- 
felves  with  introducing  a  ftiarp-pointed  biftoury  through 
the  integuments  towards  one  (ide  of  the  exit  of  the 
nerve,  palling  the  point  underneath  it,  and  then  dividing 
it ;  thus  leaving  only  a  fmall  pun&ure  of  the  ikin. 

When,  however,  the  operation  is  done  in  this  man¬ 
ner,  the  divided  extremities,  from  being  feparated  only 
a  little  way,  are  apt  immediately  to  reunite  ;  a  circum- 
ftanqe  which  ftiould  be  prevented.  We  could  therefore 
advife  that  a  free  incifion  be  made  immediately  above 
the  nerve  ;  that  the  nerve  be  completely  divided,  and 
either  a  portion  cut  altogether  away,  or  the  divided  ex¬ 
tremities  feparated  to  a  diftance,  and  the  wound  allowed 
to  heal  by  fuppuration. 


Chap.  XIIL 
Of  Hernia. 

The  word  hernia  has  been  ufed  to  fignify  a  protrufion 
of  any  vifeus,  from  its  proper  cavity ;  but  we  fhall  only 
treat  in  this  place  of  abdominal  hernia.  The  vifeera  of 
this  cavity  are  moft  frequently  protruded  at  the  inguinal 

and 
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Of  Hernia.  and  crural  rings  and  the  umbilicus.  They,  however, 
protrude  alfo  at  the  foramen  ovale ,  at  the  perinaum , 
through  the  zfchiatic  notch ,  and  diaphragm. 

The  names  that  have  been  given  to  different  kinds 
of  hernia,  have  been  derived  both  from  the  contents  of 
the  hernia,  and  from  its  fituation.  If  they  contain  omen¬ 
tum  only,  they  are  called  omental  hernia ,  or  epiplocele ; 
if  only  intefline,  intejlinal  hernia ;  if  both,  omentum 
and  inteftine,  enter o- epiplocele ;  if  the  ftomach  is  con¬ 
tained  in  the  tumor,  gajlrocele ;  if  the  liver,  hepatocele ; 
if  the  bladder,  cystocele  ;  if  the  uterus,  hysterocele . 

The  peritonaeum  generally  protrudes  prior  to  any  of 
the  vilcera,  forming  a  bag  called  the  hernial  fac,  in 
which  the  protruded  vifeera  are  afterwards  contained. 
The  protruded  portion  of  peritonaeum  is  not  dragged 
from  its  natural  fituation,  but  becomes  elongated  by 
gradual  diftenfion;  and  it  is  ufually  not  only  lengthen¬ 
ed,  but  more  or  lefs  thickened. 
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Sect.  I.  Of  the  Inguinal  Hernia. 


In  an  inguinal  hernia,  the  protruded  vifeus  enters  the 
abdominal  ring,  palfes  along  the  inguinal  canal,  and 
comes  out  either  at  the  inguinal  ring,  and  goes  into  the 
ferotum  (fcrotal  hernia),  or  burfts  through  the  tendon 
of  the  external  oblique  mufcle  (inguino-abdominal). 
Or,  it  palfes  through  the  tendon  of  the  tranfverfalis, 
and  internal  oblique,  and  appears  at  the  inguinal  ring 
(abdomino-inguinal). 

Inguinal  hernia  is  more  frequent  in  men  than  women, 
the  round  ligament  of  the  uterus  being  of  a  fmaller  fize 
than  the  fpermatic  chord.  It  fometimes  appears  on  both 
24a  fides,  but  moft  frequently  on  the  right  fide. 

Appear-  When  the  Ikin  of  the  ferotum  of  an  inguinal  hernia 
is  removed  by  dilfe&ion,  a  fafeia  is  found  lying  under- 
i  e  lon*  neath  it,  which  varies  in  thicknefs,  according  to  the 
bulk  and  duration  of  the  tumor.  This  fafeia  comes  off 
from  the  tendon  of  the  external  oblique  mufcle  above 
the  abdominal  ring.  Below  this  fafeia  is  the  cremaffer 
mufcle,  which  is  united  both  to  the  fafeia  and  hernial 
lac,  though  eafily  feparable  from  them  by  difle&ion. 
When  the  fafeia  and  cremaffer  mufcle  are  removed,  the 
hernial  fac  is  expofed.  The  epigaftric  artery  is  lituated 
on  the  pubic  fide  of  the  fac.  The  fpermatic  cord  lies 
generally  behind  the  fac;  fometimes  to  one  fide,  and 
fometimes  on  its  anterior  part.  Often  the  velfels  of  the 
cord  are  fplit,  the  epididimis  palling  along  one  fide  of 
the  fac,  and  the  artery,  veins,  and  abforbents,  on  the 
other.  Sometimes  there  are  more  than  one  hernial  fac 
on  the  fame  fide.  Mr  Cooper  found,  in  one  cafe,  two 
within  the  inguinal  canal.  This  arifes  in  fome  cafes 
from  wearing  a  trufs. 

In  the  inguino-abdominal  hernias ,  the  fac  enters  the 
abdominal  ring;  and,  inftead  of  being  continued  along 
the  inguinal  canal,  it  palfes  through  the  tendon  of  the 
external  oblique  mufcle.  The  hernial  fac,  in  this  cafe, 
is  compofed  of  two  diffinft  layers;  the  one  internal  and 
peritoneal,  the  other  external,  and  produced  by  an 
elongation  and  gradual  thickening  of  the  aponeurofis  of 
*  Merry  the  external  oblique  mufcle  *. 

and  Petit .  In  the  abdotnino-inguinalhernm ,  the  fac  palfes  through 

the  tendon  of  the  tranfverfalis  or  the  tendons  of  both 
the  tranfverfalis  and  oblique  mufcle,  enters  the  inguinal 
canal,  appears  at  the  inguinal  ring,  and  then  palfes 
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down  into  the  ferotum.  In  this  cafe,  Mr  Cooper  ob-OfHerni 
ferves,  that  the  fpermatic  cord  lies  on  the  upper  or  out- 
er  part  of  the  fac.  The  epigaftric  artery  lies  on  the 
outfide  of  the  fac  f .  f  Richta 

The  inguinal  hernia  is  generally  pyriform,  fmall  to  •Default, 
wards  the  ring,  and  enlarging  as  it  defeends.  It  may  m°^c' 
be  diffinguiftied  from  other  fwellings  of  thefe  parts,  by 
the  following  fymptoms ;  1.  When  the  patient  is  defired 
to  cough,  the  tumor  becomes  immediately  diftended, 
owing  to  the  prelfure  of  the  abdominal  mufcles  forcing 
into  the  fac  more  of  the  vifeera  or  of  their  contents. 

2.  When  the  patient  can  remember  that  the  tumor  ufed 
to  dilappear  when  in  the  horizontal  polition.  3.  When 
the  progrefs  of  the  tumor  has  been  from  the  groin  to 
the  ferotum.  4.  When  the  tumor  contains  inteftine,  it 
is  elaftic  and  uniform;  and,  when  pufhed  np  into  the 
abdomen,  it  returns  with  a  gurgling  noife.  When 
omentum  is  contained,  the  tumor  is  lefs  equal  on  its 
furface,  receives  an  impreftion  with  the  fingers,  and 
does  not  return  with  a  gurgling  noife.  Moft  common¬ 
ly,  however,  both  inteftine  and  omentum  are  contained 
in  the  fac.  5.  The  funddions  of  the  vifeera  are  fome- 
what  interrupted,  producing  eru61ations,  ficknefs,  con- 
ftipation,  colicky  pains,  and  diftenfion  of  the  abdo¬ 
men. 

The  inguinal  hernise  ought  to  be  carefully  diftin- 
guilhed  from  hydrocele  of  the  vaginal  coat,  from  eneyft- 
ed  hydrocele  of  the  fpermatic  cord,  from  enlargements 
of  the  tefticle,  from  haematocele,  and  from  varicocele. 
Hydrocele  and  hernia,  too*  are  often  combined,  particu¬ 
larly  omental  herniae.  > 

Sect.  II.  Of  Reducible  Inguinal  Hernia,  and  of  Trvffes.  243 

Herniae  are  either  reducible,  irreducible,  or  ftrangu- 
lated.  In  the  reducible  ftate,  the  parts  may  be  return¬ 
ed  into  the  cavity  of  the  abdomen.  To  prevent  the  ef- 
cape  of  the  bowels,  and  the  danger  of  fuch  an  accident, 
a  conftant  prelfure  Ihoukl  be  applied  at  the  part  where 
the  hernia  opens  into  the  abdomen,  to  ftiut  the  mouth 
of  the  fac,  and  thus  oppofe  an  efteftua!  refill ance  to  the 
protrufion  of  its  contents.  To  accomplifh  thefe  pur- 
pofes,  various  trujfes  have  been  contrived.  The  trufs 
fhould  be  made  of  fteel,  and  the  fpring  not  ftronger 
than  what  is  fufficient  to  keep  up  the  bowels  ;  for,  if  the 
prelfure  be  great,  the  abdominal  mufcles,  where  it  is 
applied,  are  weakened,  and  even  abforbed.  Mr  Cooper 
advifes  the  pad  to  be  made  of  a  conical  form,  the  apex 
of  which  ftiould  reft  on  the  mouth  of  the  fac.  But,  as 
there  will  be  found  much  variety  in  the  fituation  and 
fize  of  the  opening  through  which  the  hernia  palfes,  it 
will  often  be  necefiary  to  vary  the  form  and  bulk  of  the 
pad.  The  trufs  ought  to  be  applied  fo  that  it  makes 
prelfure  not  on  the  inguinal  ring  where  the  hernia  comes 
out,  but  upon  that  part  where  the  fpermatic  cord,  and 
with  it  the  hernia,  firft  quit  the  abdomen  ;  and  this 
point  may  always  be  determined,  by  making  the  patient 
cough  after  the  hernia  has  been  reduced,  and  afeertain- 
ing  the  furtheft  part  from  the  inguinal  ring,  where  the 
hernial  fac  is  found  to  protrude.  On  this  point  the  pad 
fhould  reft.  If  the  pad  be  too  large,  and  prefs  merely 
on  the  inguinal  ring,  it  will  allow  the  bowels  to  pals 
through  the  internal  or  abdominal  ring,  and  enter  into 
the  inguinal  canal.  On  the  other  hand,  the  pad  ftiould 
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'  Inguinal  not  be  too  {mall,  To  as  to  prefs  into  the  mouth  of  the 
tternise.  pac  anj  pjUg  ft  up,  for  that  would  prevent  all  chance 

v - -  of  a  permanent  eure  ;  the  bowels  may  be  prevented 

from  entering  into  the  fac ;  but  the  pad  will  aft  as  a 
tlilater  or  bougie,  keep  the  mouth  of  the  fac  conftantly 
open,  and  even  increafe  its  diameter.  The  pad,  there¬ 
fore,  ought  always  to  be  made  of  fuch  a  fize  and  ihape, 
as  to  make  a  preffure  on  the  abdominal  ring,  inguinal 
canal,  and  inguinal  ring. 

Sect.  III.  Of  Irreducible  Her  nice. 

Hernias  become  irreducible  when  the  protruded  parts 
are  fuffered  to  remain  long  in  the  hernial  fac  and  in¬ 
creafe  much  in  bulk,  when  membranous  bands  form 
acrofs  the  fac  and  entangle  its  contents,  or  when  an  ad- 
liefion  takes  place  between  the  fac  and  its  contents,  or 
among!!  the  contents  themfelves. 

Treatment . — In  fuch  cafes,  a  bag  trufs  ought  to  be 
worn,  fo  as  to  keep  up  a  uniform  and  fteady  preffure  on 
the  ferotum.  The  application  of  ice,  too,  lias  been 
known  to  procure  the  return  of  a  hernia  which  appear¬ 
ed  irreducible. 

* 

Sect.  IV.  Of  Strangulated  Her  nice. 
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A  hernia  is  faid  to  be  flrangulated  when  not  only  the 
inteftine  and  omentum  are  irreducible,  but  when  the 
protruded  bowels  are  inflamed,  and  when  the  paflage  of 
the  fceces  through  the  flrangulated  portion  is  complete¬ 
ly  interrupted. 

The  tumor  is  attended  with  confiderable  pain,  which 
fometimes  extends  through  the  abdomen,  and  is  often 
fituated  at  the  umbilicus.  Hiccup  and  vomiting  fuc- 
ceecl ;  at  firft  the  contents  of  the  ftomach  only  are  eva¬ 
cuated,  but  afterwards  thofe  of  the  lower  portions  of  the 
alimentary  canal.  The  bowels  are  completely  obftru£l- 
ed,  except  that  portion  below  the  feat  of  ftrangulation. 
The  pulfe  is  commonly  quick  and  hard  $  fometimes, 
however,  it  is  full.  If  the  difeafe  continues,  the  {kin 
covering  the  tiimor  becomes  difcoloured  and  {lightly 
oedematous,  and  the  abdomen  tender  and  tenfe  }  the 
pulfe  becomes  fmall  and  thready,  the  countenance  has 
an  expreflion  of  anxiety  5  and  all  thefe  fymptoms  are 
fubjc&  to  exacerbations.  They  are  greatly  mitigated 
for  a  while,  but  foon  recur  with  increafecj  violence. 

After  having  fuffered  great  pain  during  the  firft  ftage 
of  the  difeafe,  the  patient  becomes  fuddenly  eafy,  and 
the  tumor  becomes  of  a  purple  colour,  and  has  a  crack  - 
ling  feel.  The  abdomen  becomes  more  tenfe,  a  cold 
fweat  covers  the  body,  and  the  pulfe  is  weak  and  inter¬ 
mittent.  At  laft  the  patient,  deluded  with  the  hopes 
of  a  recovery,  finks  under  the  complaint. 

On  diffe&ion,  the  hernial  fac  is  generally  found  to 
contain  a  quantity  of  dark  bloody  ferum.  The  inteftine 
is  of  a  dark  chocolate  brown,  with  black  fpots  inter- 
fperfed  over  it,  which  are  eaflly  torn  on  being  touched 
with  the  finger.  I  he  furface  is  covered  with  a  layer 
of  coagulated  lymph.  Even  when  the  inteftine  is  not 
mortified  the  colour  is  extremely  dark,  but  then  the 
black  fpots  do  not  appear.  Within  the  abdomen  the 
whole  inteftinal  canal  fometimes  appears  quite  natural ; 
at  other  times  portions  of  the  inteftines  appear  inflamed, 
and  in  fome  rare  cafes  they  are  glued  together  by  an  ef- 
fufion  of  lymph. 
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On  examining  the  feat  of  ftriclure,  it  will  be  found 
to  take  place  either  at  the  abdominal  or  inguinal  ring.  ,  *eIr 
In  large  hernise,  Mr  Cooper  has  remarked  that  the  ftric- 
ture  is  moft  frequent  at  the  external  opening,  and  then 
it  may  be  often  feen  from  the  particular  ftiape  of  the  tu¬ 
mor,  a  con  ft  riel  ion  being  dillinguiftiable  at  that  part. 

In  other  cafes  the  ftri&ure  is  feen  -t  the  entrance  of  the 
fpermatic  veffels  into  the  inguinal  canal  ;  fo  that,  in 
operating  for  hernia,  it  is  not  iufticient  to  dilate  the  ex¬ 
ternal  ring,  but  it  becomes  nceeffary  to  dilate  the  upper 
part  of  the  canal. 

Treatment. — In  the  treatment  of  flrangulated  hernia, 
the  leading  objefl  which  is  to  be  kept  in  view,  is  to  re¬ 
turn  the  difplaced  vifeera  as  fpeedily  as  poftible,  and, 
at  the  fame  time,  while  doing  this,  to  diminifh  the 
fymptoms  of  inflammation  or  prevent  their  acceflion.  247 
The  firft  thing  to  be  attempted,  except  when  the  tumor  Taxis, 
is  much  inflamed  and  painful,  is  the  redu&ion  of  the 
hernia.  In  doing  this,  it  is  neccffary  to  attend  to  the  po- 
fition  of  the  patient  and  the  mode  of  applying  the  pref- 
fure.  The  body  of  the  patient  ftiould  be  placed  011  an 
inclined  plane,  with  the  head  downwards,  and  the 
thighs  bent  towards  the  trunk  of  the  body.  The  pref- 
fure  which  is  employed  on  the  tumor  ftiould  always  be 
dire£led  upwards  and  outwards  along  the  courfe  of  the 
fpermatic  cord, /and  it  may  be  perfevered  in  from  a 
quarter  to  half  an  hour.  Befides  thefe  mechanical 
means,  tobacco  clyfters  and  cold  have  been  ufeful  in 
accompli  fifing  the  reduction.  Ice  is  the  eafieft  and  belt 
mode  of  applying  cold  to  hernial  tumors  ;  but,  when 
this  cannot  be  procured,  Mr  Cooper  ufes  a  mixture  of 
equal  parts  of  fal  ammoniac  and  nitre.  To  one  pint  of 
water  in  a  bladder,  ten  ounces  of  the  mixed  falts  are 
added,  the  bladder  tied  up,  and  then  laid  over  the  tu¬ 
mor.  If,  after  four  hours,  the  fymptoms  become  miti¬ 
gated,  and  the  tumor  leffens,  this  remedy  may  be  per- 
levered  in  for  fome  time  longer  ;  but  if  they  continue 
with  equal  violence,  and  the  tumor  refift  every  attempt 
to  redu&ion,  no  further  trial  ftiould  be  made  of  the  ap¬ 
plication.  24  5 

The  operation  which  it  is  now  neceffary  to  perform,  Operation, 
confifts  in  making  an  incifion  through  the  integuments 
along  the  upper, part  of  the  tumor,  making  an  opening 
into  the  hernial  fae,  and  extending  it,  fo  as  to  allow 
the  contents  to  be  examined,  and  the  fore  finger  to 
reach  the  feat  of  ftri&ure.  The  ftri&ure  will  be  readily 
dcte&ed  by  the  point  of  the  finger,  and  may  be  eafily 
divided  by  introducing  the  biftoury  along  the  finger, 
till  the  point  of  it  paffes  below  the  ftri&nre  *.  A  very 
flight  preffure  of  the  edge  of  the  inftrument  will  be  fuf- 
fieient  to  divide  the  ftri&ure,  and  allow  the  bowels  to 
be  returned  into  the  abdomen.  If  merely  the  ftri&ure 
is  divided,  and  it  is  never  neceffary  to  extend  the  inci¬ 
fion  further,  it  is  of  little  importance  in  which  dire&ion 
the  incifion  is  made  ;  though  furgeons  have  been  at 
great  pains  to  point  out  the  dangers  which  might  arife 
wrere  it  of  too  great  an  extent. 

Sect.  V.  Of  Femoral  Hernhe . 

In  femoral  hernia,  the  hernial  fac  lies  beneath  the  v 
crural  arch,  being  puftied  through  an  opening  between 
the  edge  of  the  broad  infertion  of  Poupart’s  ligament 
and  the  pubic  fide  of  the  femoral  vein f .  As  the  tumor  f  See  Plate 
enlarges,  inftead  of  falling  downwards  like  the  inguinal 
O  hernia, 
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Of  Femoral  hernia,  it  pafles  forwards,  and  often  turns  over  the  an- 
t  Herniae.  ^  terjor  ecjge  Q£  the  crural  arch.  As  it  proceeds,  the 
*  fwclling  increafes  more  laterally  than  upwards  or  down¬ 
wards  ;  fo  that  it  affumes  an  oblong  fhape.  In  the  cru¬ 
ral  hernia,  the  fac  has  two  coverings  befides  the  inte¬ 
guments  ;  the  fuperficial  fafcia  of  the  external  oblique 
mufcle,  and  the  fafcia  propria  of  Mr  Cooper,  which  is 
formed  by  the  protrufion  of  the  fafcia  which  naturally 
covers  the  opening  through  which  the  hernia  palfes,  and 
the  fafcia  of  the  crural  Iheath.  The  taxis  and  ufe  of 
trufles  are  the  fame  in  femoral  as  in  inguinal  hernia  ; 
and  the  fame  feries  of  fymptoms  indicate  the  neceffity 
of  an  operation  in  both  when  flrangulated. 

Operation . — Mr  Cooper  recommends  that  the  inci- 
fion  of  the  integuments  be  made  in  the  form  of  a  T,  be¬ 
ginning  one  incifion  about  an  inch  and  a  half  above  the 
crural  arch,  in  a  line  with  the  middle  of  the  tumor, 
and  extending  it  downwards  below  the  arch,  and 
meeting  afecond  inci lion  nearly  at  right  angles  with  the 
other,  the  whole  length  of  the  tumor.  The  two  fafeias 
are  next  to  be  divided,  and  the  hernial  fac  opened  at 
its  lower  part,  fufficiently  large  to  admit  readily  the 
finger.  The  feat  of  the  flri&ure  is  to  be  afeertained  by 
the  introduction  of  the  point  of  the  fore  finger  under 
the  crural  arch,  and  it  may  be  readily  divided  in  a  di¬ 
rection  upwards  and  inwards,  of  a  fufficient  extent  to 
liberate  the  intefline  ;  generally  a  very  flight  motion  of 
the  edge  of  the  bifloury  will  be  found  fufficient  for  that 
purpofe. 

250  Chap.  XIV. 

Of  Hare-lip. 

The  hare-lip  is  a  Mure  in  the  upper  lip,  very  fel- 
*  See  Plate  (jom  Jn  the  under  one.  *  It  is  attended  with  want  of 
fubftance,  and  has  its  name  from  a  refcmblance  to  the 
lip  of  a  hare.  In  general  it  is  only  a  fimple  fiffure, 
though  fometimes  it  is  double. 

In  proceeding  to  the  operation,  the  patient,  if  a 
child,  fhould  be  feeured  upon  a  table;  but  if  an  adult, 
he  is  to  be  feated  upon  a  chair,  in  a  proper  light.  The 
fraenum  conne&ing  the  gums  to  the  upper  lip  is  to  be 
divided  ;  if  a  fore-teeth  projeft  fo  much  as  to  prevent 
the  parts  from  being  brought  properly  together,  it  is  to 
be  extracted ;  or  when  the  Mure  runs  through  the 
bones  of  the  palate,  if  a  fmall  portion  of  the  bone  pro¬ 
ject,  this  mull  be  removed.  The  operator  is  then  to 
lay  hold  of  one  fide  of  the  Mure  between  the  thumb 
■f  Plate  and  fore-finger,  or  between  the  forceps  f ,  then  with  a 
3XXXIV.  pair  0f  ffiarp  and  very  flrong  feiffars,  or  with  a  fcalpel, 
to  cut  off  a  thin  portion  of  the  lip,  and  to  repeat  the 
fame  thing  upon  the  other  fide  of  the  fiffure,  fo  as  to 
render  the  whole  edges  of  the  fiffure  completely  raw ; 
by  which,  if  the  operation  be  properly  performed,  a 
piece  will  be  feparated  in  form  like  an  inverted  V.  Af¬ 
ter  the  incifions  have  been  made,  the  veffels  ffiould  be 
allowed  to  bleed  freely  to  prevent  inflammation  ;  and 
when  the  bleeding  has  ceafed,  the  fides  of  the  wound 
are  to  be  brought  accurately  together,  and  kept  in  that 
flate  by  the  twifled  future.  The  fi^ft  pin  ought  to  be 
as  near  as  poffible  to  the  red  edge  of  the  lip  ;  another 
Is  to  be  infer  ted  near  the  upper  angle  ;  and  if  the  pa¬ 
tient  be  an  adult,  a  third  pin  will  generally  be  neceffa- 
ry,.  half  way  between  the  other  two.  In  pafling  them, 

4. 
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they  ought  to  go  rather  deeper  than  half  through  the  Amputa. 
lip,  that  the  edges  of  the  wound  may  be  kept  properly  ti°n- 
in  contaft.  An  afliflant  now  keeps  the  parts  together, 
while  the  operator  applies  a  firm  w^axed  ligature  firfl  to 
the  under  pin ;  and  having  made  three  or  four  turns 
with  it  in  the  form  of  an  eight  figure,  it  ffiould  then  be 
carried  about  the  fecond,  and  in  a  fimilar  way  about  the 
third,  care  being  taken  that  the  thread  be  drawn  of  a 
proper  tightnefs.  When,  from  a  great  want  of  fub¬ 
ftance,  the  retradlion  has.  been  confiderablc,  fome  ad¬ 
vantage  is  derived  from  the  ufe  of  adhefive  plafters  ap¬ 
plied  to  the  cheeks  and  tied  between  the  pins.  During 
the  time  of  the  cure  the  patient  fhould  be  fed  upon 
fpoon-meat,  and  prevented  from  making  any  exertion 
with  the  lips,  otherwife  the  cure  might  be  confiderably 
retarded.  At  the  end  of  five  or  fix  days  the  pins  may 
be  taken  out,  when  the  parts  will  commonly  be  found 
completely  united. 

In  the  cafe  of  a  double  hare-lip,  the  operation  ffiould 
be  firfl  done  upon  one  fiffure  ;  and  when  a  cure  is  com¬ 
pleted  there,  it  may  be  done  fafely  upon  the  other. 

Chap  XV. 

Of  Amputation.  251 

There  are  two  modes  generally  employed  for  per¬ 
forming  amputation  ;  the  common  operation  by  two  cir¬ 
cular  incifions,  and  the  flap  operation.  We  fhall 
deferibe  in  detail  both  thefe  modes  of  operating  in  the 
thigh. 

#  The  patient  ffiould  be  placed  on  a  table  of  a  conve-  Amputa- 
nient  height,  in  fucli  a  manner  that  the  difeafed  limb  tion  of  the 
may  hang  over  the  edge  of  it,  and  be  feeured  by  an  af-  thigh, 
fiflant  feated  on  a  low  chair  before  him  ;  the  other 
limb  and  the  arms  are  alfo  to  be  feeured  by  proper  af- 
fi Hants.  The  tourniquet  (fee  Plate  DXVI.)  is  to 
be  placed  on  the  thigh,  three  or  four  inches  below 
Poupart’s  ligament,  where  the  femoral  artery  may  be 
moft  eafily  and  completely  compreffed#  Deffault  pre¬ 
ferred  to  the  tourniquet,  the  finger  of  a  flrong  and 
intelligent  afliflant.  A  cuffiion  fixed  on  a  handle 
anfwers  very  well  for  making  preffure  on  the  artery 
when  a  tourniquet  is  not  to  be  ufed  ;  and  it  is  a  ufeful 
inflrument  to  have  in  readinefs,  in  cafe  the  tourniquet 
ffiould  go  wrong  ;  or  when  it  becomes  neceffary  to  am¬ 
putate  the  thigh  fo  far  up,  that  a  tourniquet  cannot  be 
fafely  fixed. 

After  the  operator  has  determined  on  the  place  for 
the  incifion  of  the  integuments,  an  afliflant  fhould  grafp 
the  limb  with  both  bands  a  little  above  the  place  where 
the  fkin  is  to  be  divided,  and  draw  it  upwards  as  far  as 
poffible.  The  operator  then  with  the  knife  (fee  Plate 
DXXII.  fig.  10.).  makes  a  circular  incifion  through 
the  fkin  and  cellular  membrane,  down  to  the  mufcles ; 
and  this  may  be  done,  either  by  one  flroke  of  the  knife, 
or  by  firfl  making,  one  femicircular  incifion  round  the 
under  part  of  the  limb,  and  afterwards  another  incifion 
upon  the.  upper  part  correfponding  with  the  former... 

\\  hen  this  is  made,  the  integuments  retradl  confiderably 
from  their  natural  elaflicity,  and  they  are  to  be  fepara¬ 
ted  from  the  mufcles  and  deeded  with  the  point  of  the 
mfe,asfar  back  as  to  leave  a  fufficient  quantity  of  fkin 
to  cover  the  flump.  The  fkin  being  turned  back,  the 

operator^ 
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mputa-  operator,  by  a  fecond  incifion  carried  clofe  to  its  invert- 
tion*  ed  edge,  euts  the  mufeles  perpendicularly  down  to  the 
"“Y"-'  bone.  During  this  part  of  the  operation,  eare  fhould 
be  taken  to  avoid  wounding  the  edge  of  the  {kin,  by 
traeing  attentively  the  edge  of  the  knife  during  the 
whole  eourfe  of  the  incifion.  After  the  mufeles  are  di¬ 
vided,  a  eonfiderable  retraftion  takes  places,  and  any 
raufcular  fibres  attached  to  the  perioileum  fhould  be  fe- 
parated  from  it  by  the  point  of  the  knife,  in  order  to 
allow  the  bone  to  be  fawn  through  as  high  as  poflible, 
and  thus  feeure  to  it  a  firm  flefhy  covering.  All  the 
foft  parts  are  next  to  be  drawn  upwards  as  far  as  their 
feparation  from  the  bone  will  admit  of.  1  hey  are  to 
be  kept  in  this  fituation  by  an  inftrument  ealled  the  re- 
tra&ors ,  until  the  bone  is  fawn  through.  The  retrac¬ 
tors  may  be  either  made  of  iron  plates  (fee  Plate 
DXXII.  fig.  5.),  or  a  piece  of  linen  or  leather  eut  as 
reprefented  in  fig.  6.  The  afiiilant  who  ufes  either 
of  thefe  in  flruments,  fhould  take  care  when  he  ap¬ 
plies  them,  that  the  foft  parts  arc  completely  out  of 
the  reach  of  the  law,  and  that  they  are  held  back  as- 
far  as  the  plaee  where  the  bone  is  to  be  divided.  Any 
fbarp  edges  which  may  be  left  on  the  end  of  the  bone 
after  it  has  been  fawn  through,  fhould  be  taken  away 
with  pliers,  Plate  DXXII.  fig.  8.  1  he  arteries  are 

next  to  be  tied,  and  both  the  femoral  artery  and  vein 
may  be  included  in  one  ligature.  The  bleeding  being 
flopped,  and  the  wound  cleaned,  the  tourniquet  is  to 
be  altogether  taken  away,  and  the  foft  parts  drawn 
down,  fo  as  to  cover  the  extremity  of  the  bone.  In  or¬ 
der  to  keep  them  in  this  fituation,  a  bandage  of  thin 
flannel  or  eotton  cloth,  not  exceeding  two  inches  and  a 
half  in  breadth  for  an  adult,  is  to  make  one  or  two  cir¬ 
cular  turns  round  the  body  above  the  ilium  3  it  is  then 
to  be  earned  obliquely  over  the  groin,  and  turned  round 
the  upper  part  of  the  thigh  pretty  firmly  two  or  three 
times,  forming  as  it  were  at  this  place  a  point  of  fupport 
to  the  mufeles  and  fkin.  It  is  afterwards  to  be  paffed 
in  a  fpiral  manner  downwards  to  near  the  edge  of  the 
wound,  taking  care  to  pull  the  foft  parts  towards  the 
flump,  whilft  applying  each  turn  of  the  bandage.  The 
turns  ihould  not  be  fo  tight  as  to  caufe  pain,  but  fuflici- 
ent  to  keep  the  parts  in  the  fituation  in  which  they  are 
placed.  The  furface  of  the  mufeles  and  the  edges  of  the 
ikin  are  now  to  be  accurately  brought  together  in  fuch 
a  diredlion,  that  the  wound  forms  a  flraight  line,  extend¬ 
ing  from  the  anterior  to  the  poflerior  afpe<5l  of  the  limb. 
Strips  of  adhefive  plaflcr,  about  half  an  inch  in  breadth, 
and  eight  or  ten  inches  in  length,  fhould  be  applied,  in 
order  to  keep  the  lips  of  the  wound  in  this  pofition. 
Thofe  over  the  middle  part  of  the  wound  ought  to  be 
put  on  firft  3  and  great  attention  is  neceflary  in  their  ap¬ 
plication,  to  prevent  the  edges  of  the  fkin  from  over¬ 
lapping  and  puckering.  They  fliould  be  of  fuch  a 
number  as  completely  to  cover  the  furface  of  the  wound, 
leaving  only  a  fin  all  opening  for  the  ligatures  of  the  ar¬ 
teries  to  be  brought  out  at  that  part  of  the  wound  near- 
eft  the  place  where  the  artery  is  fituated.  The  wound 
is  to  be  afterwards  covered  with  a  piece  of  linen  or  cad¬ 
dis  fpread  with  fimple  ointment,  and  a  comprefs  of  fine 
tow  laid  over  it,  the  whole  being  fecured  by  a  few  turns 
of  the  roller. 

The  bedclothes,  fhould  be  kept  from  preffing  upon, 
and  coming  in  contact  with  the  flump,  by  a  frame  or 
cradle,  as  it  is  called.  (See  Plate  DXXIII.  fig.  u.). 


IO7 

When  this  operation  is  to  be  performed,  the  incifion  Lithotomy, 
of  the  integuments  may  be  made,  either  with  a  eom-  '  v  * 
mon  fealpej,  or  with  the  end  of  the  amputating  knife,  F1  *^3^ 
as  reprefented  in  Plate  DXXII.  fig.  10.  After  the  fkintion# 
is  divided,  it  is  of  importance  to  allow  it  to  retradl  as 
mueh  as  poflible,  by  eutting  the  fibres  of  cellular 
membrane  which  eonne£l  it  with  the  fafeia  of  the 
thigh,  before  dividing  the  mufeles.  If  the  limb  be 
much  emaciated,  the  divifion  of  the  mufeles  may  be  alfo 
made  with  the  fealpelj  if,  on  the  contrary,  the  limb  be 
bulky,  the  ineifion  ought  to  be  made  by  a  common  am¬ 
putating  knife,  in  order  that  the  furface  of  the  flaps  be 
plain  and  uniform.  After  dividing  the  mufeles  ob¬ 
liquely  upwards  down  to  the  bone,  they  fliould  be  fe- 
parated  from  it  a  fufFieient  way,  fo  as  to  leave  enough 
to  eover  the  end  of  the  bone,  and  they  fliould  be 
allowed  to  eontra£l  as  mueh  as  poflible  before  the 
bone  is  fawn  through.  After  the  limb  is  ampu¬ 
tated,  and  the  circular  bandage  applied,  the  flaps 
will  be  found  to  meet  very  accurately  together, 
and  to  form  a  round  and  fmooth  flump.  From  the 
angles  of  the  fkin  being  removed,  no  puekering  or  cor¬ 
ners  are  left,  and  the  two  furfaees  and  mufeles  being 
applied  to  each  other,  and  covering  the  end  of  the  bone, 
give  it  a  firm  and  flelhy  covering,  whereas  in  amputa¬ 
tions  performed  in  the  common  mode,  the  bone  is  co¬ 
vered  by  integuments  alone.  The  adhefive  plaflers 
are  to  be  applied  in  the  fame  manner,  and  the  patient 
is  to  be  treated  afterwards  as  in 'the  other  modes  of  ope¬ 
rating. 

The  general  rules  to  be  attended  to  in  amputation 
in  other  parts  of  the  body,  are  the  fame  as  thofe  already 
mentioned  3  and  in  Plate  DXXII.  and  DXXIII.  we 
have  delineated  the  place  and  direction  of  the  incilions. 
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The  manner  of  preparing  the  patient  for  this  opera¬ 
tion  depends  upon  a  variety  of  circumflanees.  If  he  be 
plethoric,  a  few  ounces  of  blood  fhould  be  taken  away, 
and  at  proper  intervals  the  bowels  ought  to  be  emptied 
by  any  gentle  laxative  which  will  not  gripe.  The  diet 
fhould  confift  of  light  food  for  fome  time  previous  to  the 
operation.  If  the  pain  be  violent,  opium  is  neceflary. 
Sometimes  it  is  relieved  by  keeping  the  patient  in  bed 
with  the  pelvis  railed,  fo  as  to  remove  the  flone  from 
the  neck  of  the  bladder.  He  ought  not  to  fit  up,  or 
take  any  exercife,  in  the  time  of  preparation.  The  . 
warm  bath  ought  to  be  ufed  two  or  three  times,  and 
the  patient  fhould  remain  in  it  half  an  hour  at  each 
time.  A  laxative  ought  to  be  given  on  the  day  preced¬ 
ing  the  operation,  and  an  inje&ion  a  few  hours  before  it 
is  performed.  The  patient  ought  to  drink  plentifully 
of  fome  diluent  liquor,  and  to  retain  the  urine  feveral 
hours  previous  to  the  operation.  If  this  eannot  be  rea¬ 
dily  effe&ed,  a  flight  compreflion,  by  means  of  a  liga¬ 
ture,  may  be  made  upon  the  penis,  fo  as  to  have  the 
bladder  fufficiently  diftended,  that  there  may  be  no 
danger  of  the  poflerior  furface  being  hurt  by  the  end  of 
the  gorget.  The  perineeum  and  parts  about  the  anus 
fliould  be  well  fhavtd. 

A  table  fome  what  more  than  three  feet  -in  height, 
and  of  fuflicient  flrength,  is  to  be  firmly  placed, 
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lithotomy. and  properly  covered  with  blankets,  pillows,  &c.  Up- 
on  this  the  patient  is  to  be  laid  and  properly  fecured  $ 
and  for  this  purpofe  there  ought  to  be  two  pieces  of 
broad  firm  tape,  each  about  five  feet  in  length,  which 
are  to  be  doubled,  arid  a  noofe  formed  upon  them.  A 
noofc  is  to  be  put  upon  each  wrift,  and  the  patient  dc- 
fired  to  lay  hold  of  the  middle  of  his  foot  upon  the  out- 
fide.  One  end  of  the  ligature  is  to  go  round  the  hand 
and  foot,  and  the  other  round  the  ankle  and  hand,  and 
erofs  again,  fo  as  to  repeat  the  turns  in  the  reverfe  way. 
A  running  knot  is  to  be  tied,  by  which  the  hand  and 
foot  will  be  properly  fecurcd.  The  buttocks  are  then 
to  be  made  to  project  an  inch  or  two  over  the  table, 
and  to  be  raifed  confiderably  higher  than  the  fhoulders 
by  a  couple  or  more  pillows,  and  one  pillow  ought  to 
be  put  under  his  head. 

The  operator  is  now  to  introduce  a  grooved  ftaff 
(Plate  DXXI.  fig.  5.)  of  proportionable  fize,  and  open 
to  the  end,  through  the  urethra  into  the  bladder  \  and 
having  fully  fatisfied  himfelf  of  the  exigence  of  a  (lone, 
he  inclines  the  ftaff,  if  he  be  right-handed,  obliquely  over 
the  right  groin,  fo  that  the  convex  part  of  the  ftaff  may 
be  felt  in  the  perinaeum  on  the  left  fide  of  the  raphe. 
He  then  fixes  it,  and  delivers  it  to  his  afliftant,  who  is 
to  hold  it  with  his  right  hand,  defiring  him  to  prefs  it 
gently,  in  order  to  make  the  fulcus  of  the  ftaff  projeCt 
in  the  direction  in  which  he  received  it.  With  his 
left  hand  the  fame  afliftant  is  to  raife  and  fupport  the 
ferotum. 

The  thighs  of  the  patient  being  fufficiently  feparated 
by  the  afliftants,  and  the  furgeon  being  feated  upon  a 
chair  of  a  proper  height,  and  in  a  convenient  light,  he 
makes  an  incifion  with  a  common  convex  edged  fcalpel 
through  the  (kin  and  cellular  fubftance,  below  the  fym- 
phyfis  of  the  offa  pubi3,  which  is  a  little  below  the  fero¬ 
tum,  and  where  the  crus  penis  and  bulb  of  the  urethra 
meet,  and  on  the  left  fide  of  the  raphe,  and  continues  it 
in  a  fianting  direction  downwards  and  outwards  to  the 
fpace  between  the  anus  and  tuberofity  of  the  ifehiurri, 
ending  fomewhat  lower  than  the  balls  of  that  procefs, 
by  which  a  cut  will  be  made  of  three  or  four  inches  in 
length.  This  incifion  ought  not  to  be  (horter  than  is 
here  dire&cd,  other  wife  there  will  not  be  room  for  the 
reft  of  the  operation.  As  foon  as  the  integuments  are 
divided,  he  ought  to  introduce  two  of  the  fingers  of  the 
left  hand.  With  one  he  keeps  back  the  lip  of  the 
wound  next  the  raphe,  and  with  the  other  he  preffes 
down  the  rcCtum.  He  ought  like  wife  particularly  to 
guard  againft  cutting  the  crura  of  the  penis,  which  he 
can  readily  feel,  and  feparate  at  their  under  part  with 
one  of  his  fingers.  He  next  makes  a  fecond  incifion  al- 
moft  in  the  fame  direCtion  with  the  firft,  but  rather 
nearer  to  the  raphe  and  anus,  by  which  he  preferves  the 
trunk  of  the  arteria  pudica.  By  this  incifion  he  divides 
the  tranfverfalis  penis,  and  as  much  of  the  levator  ani 
and  cellular  fubftance  within  thefe  as  will  make  the 
proftate  gland  perceptible  to  the  finger.  If  any  confi- 
derable  veifel  be  cut,  it  is  immediately  to  be  fecured 
though  this  is  feldom  neccffary.  He  is  now  to  fearch 
for  the  groove  of  the  ftaff  with  the  fore  finger  of  his 
left  hand,  the  point  of  which  he  preffes  along  from  the 
bulb  of  the  urethra  to  the  proftate  gland,  which  fur- 
rounds  the  neck  of  the  bladder.  He  keeps  it  there  5  and 
turning  the  edge  of  the  knife  upwards,  he  cuts  upon  the 
groove  of  the  ftaff,  gnd  freely  divides  the  membranous 


Chap.  XVI.  ( 

part  of  the  urethra,  till  the  ftaff  can  be  felt  perfectly  Lithotomy,  T 
bare,  and  that  there  is  room  to  admit  the  nail  of  the  u 

finger  ;  and  as  the  finger  aftifts  in  keeping  the  parts 
ftretched,  and  effectually  prevents  the  return  from  be¬ 
ing  hurt,  the  incifion  into  the  urethra  may  be  made 
with  pcrfeCl  eafe  and  fafety. 

The  next  part  of  the  operation,  viz.  dividing  the  pro- 
flate  gland  and  neck  of  the  bladder,  might,  by  a  dexte¬ 
rous  operator,  be  fafely  performed  with  a  common  fcal¬ 
pel,  with  the  edge  turned  the  oppofite  way.  But  to 
guard  againft  accidents,  a  more  convenient  inftruinent, 
called  the  cutting  gorget^  is  now  in  general  ufe.  It  was 
originally  invented  by  Mr  Hawkins  of  London,  and 
fince  his  time  has  undergone  various  alterations  *.  The  *  see  pja{ 
membranous  part  of  the  urethra  being  now  divided,  and*  DXXI. 
the  fore  finger  ft  ill  retained  in  its  place,  the  point  of  the  *• 
gorget,  previoufly  fitted  to  the  groove,  is  to  be  dire&ed 
along  the  nail  of  the  finger,  which  will  ferve  to  conduCt 
it  into  the  groove  of  the  ftaff ;  and  as  this  is  one  of  the 
niceft  parts  of  the  operation,  the  moft  particular  atten¬ 
tion  is  required  that  the  point  of  the  gorget  be  diftinCtiy 
felt  to -rub  in  the  bare  groove. 

The  operator  now  rifes  from  his  feat,  takes  the  ftaff 
from  the  afliftant,  raifes  it  to  near  a  right  angle,  and 
preffes  the  concave  part  againft  the  fymphyfis  of  the  offa 
pubis  \  fatisfies  himfelf  again  that  the  point  or  beak  is 
in  the  groove,  and  then  pulhes  on  the  gorget,  following 
the  direction  of  the  groove  till  the  beak  (lip  from  the 
point  of  the  ftaff  into  the  bladder.  The  gorget  is  not 
to  be  pufhed  farther  than  this,  otherwife  it  may  wound 
the  oppofite  fide  of  the  bladder,  See. 

The  gorget  having  now  entered  the  bladder,  which 
is  readily  known  by  the  difeharge  of  urine  from  the 
wound,  the  ftaff  is  to  be  withdrawn,  and  the  finger  in¬ 
troduced  along  the  gorget  to  fearch  for  the  (tone,  which, 
whem  felt,  will  point  out  the  direCtion  to  be  given  to 
the  forceps  ;  at  any  rate,  the  introduction  of  the  finger 
ferves  to  dilate  the  wound  in  the  bladder  }  and  this  be-' 
ing  done,  a  pair  of  forceps f  of  a  proper  fize,  and  with  f  Plate 
their  blades  as  nearly  together  as  their  form  will  allow,  DXXI. 
are  to  be  introduced,  and  the  gorget  withdrawn  (lowly,  %  6' 
and  in  the  fame  direCtion  in  which  it  entered,  fo  as  to 
prevent  it  from  injuring  the  parts  in  its  return.  After 
the  forceps  are  introduced,  and  paffed  till  they  meet 
with  a  gentle  refinance,  but  no  farther,  the  handles 
ought  to  be  depreffed  till  they  are  fomewhat  in  an  hori¬ 
zontal  direCtion,  as  this  will  moft  correfpond  with  the 
fundus  of  the  bladder.  One  blade  of  the  forceps  is  to 
be  turned  towards  the  fymphyfis  of  the  pubes,  to  defend 
the  foft  parts  there  )  the  other  of  confequence  will  guard 
the  return.  After  they  have  diftinCtiy  touched  the 
(lone,  by  moving  them  a  little  in  various  directions, 
they  are  then  to  be  opened,  and  the  (lone  laid  hold  of, 
which  may  generally  be  done  with  confiderable  eafe.  It 
frequently  happens,  however,  that  when  the  ftone  is 
fmall,  it  is  not  readily  felt  with  the  forceps  }  and  in- 
ftances  may  happen  where  the  under  and  back  part  of 
the  bladder  may  be  fo  depreffed  as  to  conceal  the  ftone. 

. n  \uch  a  fixation,  nothing  will  more  readily  bring  it 
in  the  way  of  the  forceps  than  to  introduce  the  finger 
into  the  reChim,  and  elevate  this  part  of  the  bladder. 

Straight  forceps  are  generally  ufed  •,  crooked  ones,  in 
lome  very  rare  cafes,  however,  may  be  neceffary,  and 
thCrC  °re  ^Ur^eon  ou£ht  to  be  provided  with 

After 


SURGERY, 


'lap.  XVI. 

j  hotomy.  After  the  forceps  has  laid  hold  of  the  Hone,  if  it  be 
'fmall  and  properly  placed,  it  may  readily  be  extraaed: 
but  if,  on  the  contrary,  the  handles  of  the  forceps  are 
now  obferved  to  be  greatly  expanded,  it  is  certain  the 
{tone  is  improperly  fixed,  or  that  it  is  remarkably 
large  :  in  either  cafe  it  fhould  not  be  held  fall,  but  al-  » 
lowed  to  move  into  the  mofl  favourable  fituation  ;  or 
the  finger  is  to  be  introduced  fo  as  to  place  it  properly 
for  extraaion.  If  this  cannot  be  done  with  the  finger, 

EXPLANATION 

Plate  DXIII. 

Fig.  i.  and  2.  Common  fcalpels.  Fig.  3.  A  blunt- 
edged  filver  knife  for  difie6ting  clofe  to  important  parts. 
Fig.  4.  and  5.  A  (harp  and  blunt-pointed  biftoury. 
Fig.  6.  Riehter’s  hernia  knife.  Fig.  7.  Diffe&ing  for¬ 
ceps.  Fig.  8.  A  blunt  hook.  Fig.  9.  and  12.  Direc¬ 
tories.  Fig.  10.  and  11.  Difieaing  hooks.  Fig.  1 3. 
Lancet.  Fig.  14.  15.  and  16.  Setonmeedles.  Fig.  17. 
and  18.  Sharp  and  blunt-pointed  needles.  Fig.  19. 
Outline  of  a  fteatomatous  tumor,  the  dotted  line  point¬ 
ing  out  the  direaion  in  which  the  incifion  of  the  inte¬ 
guments  ought  to  be  made  for  its  extirpation. 

Plate  DXIV. 

Fig.  1.  2.  and  3.  Ihew  the  different  forms  of  the 
points  of  bougies.  Fig.  4.  5.  and  6.  are  different  fizes 
of  filver  bails  ufed  by  Mr  C.  Bell  for  introducing  into 
the  urethra,  in  order  to  determine  the  form  and  length 
of  ftri&ures.  Fig.  7.  an  outline  taken  from  a  call  of 
the  urethra,  to  fhew  the  difference  of  the  diameter  at 
different  parts  of  that  eanal.  Fig.  8.  and  9.  (hew  the 
form  of  ltri£tures  in  the  urethra.  Fig.  10.  thews  a 
ftriclure  in  the  oefophagus.  Fig.  12.  and  13.  Male  and 
female  fyringes.  Fig.  14.  Scarificator  for  the  throat. 
Fig.  15.  is  the  apparatus  for  inje£ling  hydrocele. 

Plate  DXV. 

Fig.  I.  and  2.  Forceps  for  removing  polypi  deferibed 
in  Chap.  III.  Se£L  V.  Fig.  3.  5.  and  6.  Inflruments 
for  removing  polypi  by  ligature.  Fig.  7.  Outline  of 
one  large  and  two  fmall  polypi  in  the  re&ura.  Fig.  8. 
A  breaft-glafs.  Fig.  9.  Chefelden’s  needle.  ,  Fig.  10. 
A  fpeculum  oris.  Fig.  11.  Madge’s  inhaler. 

Plate  DXVI. 

Fig.  1 .  Drawing  of  a  femoral  aneurifm  given  by  Mr 
Freer,  a  is  the  dire&ion  and  extent  of  the  incifion.  as 
made  by  Mr  Abernethy.  The  a;  -  .tv,  however,  may 
be  more  eafily  tied  by  making  an  incifion  parallel  to 
Poupart’s  ligament  (/?).  c  is  the  place  and  direction 
where  the  ineifion  ought  to  be  made  in  the  high  opera¬ 
tion  for  popliteal  aneurifm.  Fig.  2.  is  the  inflrument 
ufed  for  comprefiing  the  artery  or  aneurifmal  tumor. 
Fig.  3.  The  common  tourniquet. 

Plate  DXVII. 

Fig.  r.  2.  and  3.  Different  forms  of  extra&ing  knives. 
Fig.  4.  Beer’s  lancet  for  extracting  the  capfulc  of  the 
lens.  Fig.  5.  Inftruments  for  fcarifying  the  eyelids. 
Fig.  6.  A  thin  fcalpel  for  paring  the  cornea.  Fig.  7. 
Inflrument  for  holding  down  the  under  eyelid.  Fig.  8, 
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it  ought  to  be  allowed  to  flip  out  of  the  forceps,  in  or-  Lithotomy, 
der  to  get  it  more  properly  fixed  5  and  as  the  moft  com-  r  j 

mon  form  of  the  ftone  is  flat  and  oval,  or  fomewhat 
like  a  flattened  egg,  the  forceps  fhould  have  hold  of  the 
fmalleft  diameter,  while  an  end  prefents  to  the  neck  of 
the  inflrument.  The  ftone  fhould  be  grafped  with  no 
greater  firmnefs  than  is  merely  fufficient  to  bring  it 
fairly  out,  and  it  fhould  be  extracted  in  a  flow  gradual 
manner,  # 
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Pelier’s  fpeculum.  Fig.  9.  Capfule  forceps  of  Wenzel. 
Fig.  10.  Eye  feiffars.  Fig.  II.  12.  13.  14.  and  15. 
have  been  referred  in  N°  224.  Fig.  16.  reprefents 
the  wound  of  the  cornea  where  the  knife  has  been  en¬ 
tered  too  near  the  inner  edge  of  the  pupil  y  Fig.  17.^ 
where  it  has  been  brought  out  at  too  great  a  diftanc© 
from  the  fclerotie  coat  Fig.  18.  where  it  has  been 
brought  out  too  clofe  to  the  felerotic  coat.  Fig.  19.  A 
curette  and  Daniel’s  fpoon.  Fig.  20.  Scarpa’s  needle  : 
Fig.  21.  fliews  its  point  magnified.  Fig.  22.  Common 
fpear-pointed  eouching  needle.  Fig.  23.  Fiftula  lachry- 
malis  fyringe.  Fig.  24.  The  ftyle  for  introducing  into 
the  lachrymal  duct.  Fig.  25.  Tube  for  introducing 
into  the  lachrymal  du£t  }  and  fig.  26.  Inflrument  for 
introducing  the  tube. 

Plate  DXVIII. 

Shews  the  external  appearance  of  hernise.  Fig.  1.  is 
a  femoral  hernia,  the  tumor  being  unequal  and  divided 
into  two  portions  at  a ;  the  iliac  portion  is  formed  of 
fwelled  glands,  and  the  pubie  contains  the  inteftine. 
Fig.  2.  is  a  ipeeimen  of  inguinal  hernia  ;  and  fig.  3.  of 
in £uino  abdominal. 

Plate  DXIX. 

Fig.  1.  Common  inguinal  hernia,  copied  from  Mr 
Cooper’s  plate,  ay  The  abdominal  ring,  b ,  Poupart’j 
ligament,  c ,  The  femoral  artery,  d ,  The  epigaftric 
artery,  ey  Hernial  fae  below  the  ring.  fy  Hernial  fac 
above  the  ring,  gy  Sharp  part  of  the  knife  introduced 
between  the  ring  and  the  fac,  with  its  fide  placed  to¬ 
wards  the  fac.  Its  edge  fhould  be  turned  forwards  to 
divide  the  ftri&uro*  Fig.  2.  The  hernia  on  the  inner 
fide  of  the  epigaftrie  artery,  a ,  The  abdominal  ring. 
b,  Poupart’s  ligament.  cy  The  femoral  artery.  dy  The 
epigaftric  artery.  e ,  Internal  oblique  and  tranfverfe 
mufeles  palling  over  the  fac.  fy  Tendon  of  the  tranf¬ 
verfe  mufcle  palling  under  it.  gy  Fafeia  from  Poupart’s 
ligament,  from  whieh  the  cord  has  been  withdrawn  to 
fhew  the  place  through  whieh  it  pafies.  hy  z,  The  her¬ 
nial  fac.  ky  Knife  introduced  to  fhew  the  manner  of 
dilating  the  ftridlure,  whieh  Mr  Cooper  dire£ts  always 
to  be  done  forwards  and  upwards,  oppofite  to  the  mid¬ 
dle  of  the  mouth  of  the  hernial  fac,  in  all  the  varieties 
of  inguinal  hernia.  Fig.  3.  Form  of  the  hernial  trufs  ^ 
and  fig.  4.  Mode  in  whieh  it  fhould  be  applied. 

,  Plate  DXX. 

Fig.  1.  Crural  hernial  fac  removed  to  fhew  the  hole 
by  which  it  defeendedT  in  the  female.  ay  Seat  of  the 
pubes.  by  Crural  arch  extending  towards  the  ilium. 
cc7  Abdominal  mufeles,  d7  Crural  arch.  e7  Fafeia 

lata* 
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Explan  a-  lata,  f  Semilunar  edge  of  tlie  fafeia  lata,  g,  Third 
tMpiateshe  ^n^ert^on  t1ne  external  oblique,  h,  Crural  artery.  i, 
i  *  eS*  ,  Crural  vein,  k ,  Crural  (heath.  /,  Abdominal  ring. 

m,  The  orifice  by  which  the  crural  hernia  defctnds  form¬ 
ed  on  the  outer  l}de  by  the  crural  (heath  ;  on  the  inner 
by  the  femicircular  infcrtion  of  the  tendon  of  the  exter¬ 
nal  oblique  :  and  above,  in  part,  by  the  crural,  and  in 
part  by  the  femilunar  edge  of  the  lafeia  lata.  Fig.  2. 
A  fmall  crural  hernia  in  the  female  $  {hewing  its  paffage 
through  the  crural  (heath,  and  its  difiance  from  the 
crural  arch.  a,  Seat  of  the  fymphyfis  pubis.  b,  Spi¬ 
nous  procefs  of  the  ilium,  c ,  Crural  arch.  d,  Abdo- 
minal  ring,  e ,  Fafeia  lata.  f,  Semilunar  edge  of  the 
fafeia  lata,  g,  Portion  of  the  crural  (heath.  //,  Sa¬ 
phena  major  vein  palling  into  the  crural  (heath,  i,  Her¬ 
nial  fac  inclofed  in  its  fafeia,  which  is  extremely  denfe, 
and  is  proportionably  fo  as  the  hernia  is  fmall.  k,  The 
hole  in  the  crural  (heath  through  which  the  hernia  paffes. 
Fig.  3.  A  fmall  crural  hernia  dilTcRed.  a,  Scat  of  the 
fymphyfis  pubis,  b,  Seat  of  the  fpinous  procefs  of  the 
ilium,  c ,  Tendon  of  the  external  oblique  mufcle.  d, 
Internal  oblique  and  tranfverfalis.  e ,  Fafeia  of  the 
tranfverfalis.  f,  Tendon  of  the  tranfverfalis.  g ,  Inner 
portion  of  the  fafeia  tranfverfalis,  palling  to  unite  itfelf 
with  the  tendon.  1 1 ,  The  crural  arch.  1 i,  Round  li¬ 

gament.  h,  The  round  ligament  palling  into  the  abdo¬ 
men.  /,  Crural  artery.  m,  Crural  vein.  n,  Origin 
of  the  epigaftrie  artery.  0,  Courfe  of  the  epigafiric  ar¬ 
tery  behind  the  round  ligament,  p ,  Crural  nerve. 
Superficial  fafeia.  r,  Fafeia  propria  of  Mr  Cooper,  the 
hernial  fac  having  been  drawn  into  the  abdomen  to 
Ihew  this  fafeia  diftinRly.  Fig.  4.  {hews  the  form  and 
mode  of  applying  the  trufs  in  femoral  hernia. 

Plate  DXXI. 

Tig.  1.  An  umbilical  hernia  trufs.  (a),  The  pad. 
(b).  The  fpring  added  to  the  pad.  (c),  An  elaftic  band 
to  alii  ft  the  preffure  of  the  pad  5  the  lower  (b)  points  to 
the  belt  which  is  added  to  keep  this  trufs  in  its  place  in 
corpulent  people.  Fig.  2.  3.  4.  Different  forms  of  the 
gorget,  as  ufed  by  Hawkins,  Cline,  and  Cooper.  Fig.  5. 
The  ftaff.  Fig.  6.  and  7.  Different  forms  of  the  for¬ 
ceps  for  the  extraction  of  Hones  from  the  bladder. 


Plate  DXXII. 

Fig.  1.  A  lateral  view  of  the  thigh  aud  leg  \  the 
dotted  lines  (hewing  the  direction  of  the  iiicifion  in  am¬ 
putation.  Fig.  2.  An  anterior  view.  Fig.  3.  Form  of 
the  itump  \  and,  Fig.  4.  Mode  of  applying  the  circular 
bandage.  Fig.  5.  6.  and  7.  IietraCiors.  Fig.  8.  Pliers 
for  removing  arty  fpiculse  of  bone.  Fig.  9.  Head  of 
a  trephine,  two  thirds  of  the  cutting  teeth  being  remo- 
ved.  This  inft rumen t  is  intended  for  removing  the 
ends  of  bones,  particularly  thofc  of  the  metatarfus  and 
metacarpus.  Fig.  Id.  and  II.  Amputating  knives. 
Fig.  12.  Amputating  law. 
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Plate  DXXIII. 

Fig.  I.  Lateral  view  of  the  arm  and  hand,  the  dot¬ 
ted  lines  (hewing  the  direction  of  the  incifion,  in  ampu¬ 
tation  at  the  llioulder  joint  and  laft  joint  of  the  fore¬ 
finger.  Fig.  2.  and  3.  Saws  ufed  in  amputations  of  the 
hands  and  feet.  Fig.  4.  5.  6.  7.  8.  and  9.  Ihew  the  dif¬ 
ferent  parts  of  an  artificial  leg.  Fig.  11.  Cradle  ufed 
after  amputation  in  order  to  prevent  the  bedclothes  prefi* 
fmg  upon  the  limb. 

Plate  DXXIV. 

Fig.  I.  (hews  the  harc-lip  with  a  fiffure  of  the  pa¬ 
late.  Fig.  2.  The  fimple  hare-lip.  Fig.  3.  A  double 
hare-lip  with  two  irregular  teeth.  Fig.  4.  (hews  the 
part  of  the  lip  into  which  the  pins  ought  to  be  introdu¬ 
ced.  Fig.  5.  Ihews  the  mode  in  which  the  ligatures 
ought  to  be  applied.  Fig.  6.  The  lip  after  the  opera¬ 
tion.  Fig.  7.  and  8.  Pins  for  the  lip.  Fig.  9.  Lip 
forceps.  Fig.  10.  Lip  forceps,  with  one  blade  broader 
than  the  other,  which  is  covered  with  wood  in  order  to 
make  reliftance,  and  not  injure  the  edge  of  the  knife. 
Fig.  11.  Strong  feiffars  for  dividing  the  lip.  Fig.  12. 
Seiffars  with  curved  blades,  to  be  ufed  when  the  lip  is 
very  thick,  and  not  ealily  grafped  by  the  common  feif¬ 
fars.  Fig.  13.  Shews  the  appearance  of  the  club-foot. 
Pig.  14.  Machine  invented  by  Scarpa  for  the  cure  of 
club-feet.  Fig.  1 5.  Diftorted  foot  from  a  relaxed  date 
of  the  ligaments,  a  deformity  which  may,  in  general,  be 
removed  by  wearing  a  boot,  fig.  16.  to  which  is  fixed  a 
Reel-rod,  extending  from  the  foie  of  the  foot  to  the  knee. 
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Abscesses  treated  by  Celfus, 
nature  of, 
opening  of, 

by  cauftic, 
by  incifion, 
by  the  feton{ 

Abfcejfus  in  medulla,  nature  of, 
JEfculapius,  a  Greek  furgeon, 

J&tius  writes  on  furgery, 

AlbucafiSy  an  Arabian  furgeon, 
his  horrid  operations, 
Amputation, 


Angina ,  fymptoms  of, 
treatment  of, 
Aneurifms ,  varieties  of, 
eneyfted, 

•falfe  or  diffufed, 
varicofe, 

35  diagnofis  of, 

76  prognolis  of, 

25  treatment  of, 

27  Anthrax ,  fee  Carbuncle . 
ib.  Antrum  maxillare,  polypus  of, 
ib.  Aphtha,  fymptoms  of, 

*06  treatment  0 L 


page  26 

32 

33 

34 
ib. 


P*ge  55 
ib." 
78—80 
ib. 
ib. 
lb. 
ib. 

79 

ib. 


•67 

68 

ib. 


Archagathus ,  a  Greek,  pra£Hfes  furgery 
in  Rome,  page  26 

is  banilhed  from  the  city,  ib. 
Arrangement  of  furgical  difeafes,  29 

objected  to,  ib. 
of  Bichat,  ib. 

Arfenic  employed  in  cancer  by  Celfus,  27 
Arterial  fyftem,  difeafes  of,  77 — 80 

Afclepiades  pra&ifes  medicine  in  Rome,  26 
Af cites,  fymptoms  of,  70 

operation  for,  ib. 

Atheroma,  a  kind  of  tumor,  39 

Avicenna  revives  medicine  in  the  eaft,  ^ 

Avicennok 


I  dex. 

^  icenna,  his  fyftem  of  furgery,  page  27 
illarij  ancurifm, 
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B. 


28 

ib. 


2  rbers  pra&ifc  furgery  in  Britain, 
in  Holland  and  Germany, 

J  er ,  his  method  of  cxtra&ing  the  ca- 

tara£l,  99 

ij  //,  Benjamin,  his  fyftcm  of  furgery 

the  completed,  .  29 

j  chat's  arrangement  of  furgical  dif- 

eafes  according  to  textures,  ib. 
j  adder ,  polypi  of,  67 

hemorrhage  from,  69 

nature  and  treatment  of,  ib. 

.  nl,  nature  and  treatment  of,  45 

.  u/gie,  nature  and  method  of  ufing,  60,  6 1 
..  * oomjield ,  an  Englifh  iurgeon,  29 

mes,  difeafes  of,  75 — 77 

C. 

t ncer  of  the  (kin,  46 

I  fymptoms  of,  ib. 

treatment  of,  ib. 

tipfiilar  ligaments,  colle£lion  of  fluid 

in,  74 

treatment  of,  ib. 

xpfules ,  linovial,  moveable  bodies  in,  75 
how  removed,  ib. 
irotid  ancurifm,  79 

xrbuncle ,  nature  of,  38 

treatment  of,  ib. 

irpus,  a  writer  of  16th  century,  28 

itaral 7,  nature  of,  91 

four  fpecies  of,  ib. 

confidence  of,  92 

colour  of,  ib. 

diagnofis  of,  ib. 

a  local  difeafe,  ib. 

fometimes  hereditary,  ib. 

of  the  capfule,  ib. 

trembling,  ib. 

combined  with  amaurofis,  93 
progrefs  of,  ib. 

fymptoms  of,  obferved  by  the 
patient,  ib. 

treatment  of,  94 

extra&ion  of,  94 — 101 

treatment  of,  after  extraction,  99 
— 101 

couching,  method  of  perform¬ 
ing,  1 01 

itara&s  couched  by  Celfus,  27 

xtarrh  of  bladder,  nature  of,  and 

treatment,  55 

iuJUc  applied  in  opening  abfeeffes,  34 
in  ftri&ure  of  urethra,  61 
bad  effe£ts  of,  62 

ufe  of,  in  ftri&ure  compared 
with  bougie,  ib. 

method  of  applying,  ib. 

llular  membrane,  difeafes  of,  30 

enumerated,  31 

(fits,  his  work  on  furgery  recommended,  26 


Chilblains ,  nature  of, 

how  treated, 
Conjunctiva,  polypi  of, 

inflammation  of, 
Cornea ,  difeafes  of, 
ulcers  of, 

treatment  of, 
fpecks  of, 

mode  of  treating. 
Corns ,  nature  of, 

treatment  of, 

Coryza,  fymptoms  of, 
treatment  of, 

Couching  of  the  catara£l, 

Croup,  nature  and  treatment  of, 


page  45 

46 
67 
87 

89,  90 
ib. 
ib. 
90 
ib. 

47 

48 

53 

54 
101 

55 


Cupping  glafles  employed  by  Celfus,  27 
dry,  33 

Cystocele ,  1 04 

Cysts,  natuie  of,  39 

D. 

Deafe  on  wounds  of  the  head,  29 

Divifion  of  furgical  difeafes,  30 

E. 

Ear ,  inflammation  of  mucous  membrane 
of.  See  Otitis . 

polypi  of,  67 

difeafes  of,  102 

Elfe  writes  on  hydrocele,  29 

Emphysema ,  nature  and  fymptoms  of,  43 
Encysted  tumors,  treatment  of,  40 

by  the  feton,  ib. 

by  an  opera tibn,  41 

Entropion ,  nature  and  treatment  of,  102 
Epiplocele,  or  omental  hernia,  104 

Erysipelas,  nature  and  fymptoms  of,  44 
treatment  of,  45 

Eyes,  difeafes  of,  treated  by  Celfus,  26 
of,  87 — 102 

Exojlojis,  nature  of,  75 

F. 

Fabricius  ab  Aquapendente,  a  wTriter 

on  furgery  of  1 6th  century,  28 
Femoral  ancurifm,  79 

Fijiula  lacrymalis,  nature  and  treatment 

of,  IOI,  102 

Fiji  nice,  nature  of,  36 

caufes  of,  ib. 

treatment  of,  by  inje&ion,  ib. 

by  compreffion,  ib. 
by  incifion,  ib. 

Fluxus  hemorrhoidalis,.  nature  and  treat¬ 
ment  of,  69 

Fomentation,  method  of  applying,  32 

French  writers  on  furgery,  29 

Frontal  Anus,  polypus  of,  67 

Furunculus,  nature  and  treatment,  of,  45 

G. 

Ganglions,  nature  and  treatment  of,  74 
GnJIrocele,  104 

German  writers  on  furgery,  29 

Glandular  fyftem,  difeafes  of,  80 — 89 
Gleet,  a  form  of  gonorrhoea,  50 

nature  and  cure  of,  53 


III 

Gonorrhcea,  nature  and  fymptoms  of,  p.  49, 50 
virus,  of,  5 1 

treatment  of,  ib. 

in  women,  52 

treatment  of,  ib. 

injections  for,  now  ufed,  ib. 

Greeh  furgeons,  25,  26 

Gums,  polypi,  nature  and  treatment  of,  67 
Gummy,  a  difeafe  of  the  bones,  75 


H. 

Hcctnorrhage  from  mucous  membranes,  68, 

69 

Hcemorrhoidal  tumors,  nature  and  treat¬ 


ment  of,  80 

Hcematuria ,  fymptoms  and  treatment 

of,  69 

Hare-lip,  1 06 

Hemotocele,  nature  and  treatment  of,  73 
Hernia,  deferibed  by  Celfus,  27 

Hernice ,  different  kinds  of,  103,  105 

Hepatocele,  1 04 

Hill  writes  on  cancer,  29 

Hippocrates ,  a  Greek  phyiician,  25 

method  of  treating  furgi¬ 
cal  cafes,  26 

Hydrocele,  nature  and  fymptoms  of,  71 
treatment  of,  ib. 

palliative  operation  for,  7 2 

radical  operation  for,  ib. 

cured  by  injedlion,  ib. 

different  folutions  for,  ib. 

cured  by  incifion,  ib. 

mode  of  treatment  by  inci¬ 
fion  preferred,  73 

Hunter,  William  and  John,  eminent. 

furgeons,  29 

Hydrothorax ,  fymptoms  and  treatment 

of,  73 

Hysterocele ,  104 

I. 

Inguinal  hernia,  nature  and  fymptoms 

of,  104* 

reducible,  ib. 

irreducible,  ib. 

flrangulated,  ib. 

Iris,  inflammation  of,  9 1? 

treatment  of,  ib. 

L. 

Lens ,  cryftalline,  method  of  extraft- 

ing,  IOI 

capfule  of,  method  of 
opening,  97 

Lithotomy,  operation  for,  by  Celfus,  27 
performed  by  females  among 
the  Arabians,  28 

modern  operation  for,  106 

M. 


Mamma,  difeafes  of,  84 — 86 

inflammation  and  abfeefs  of,  85 
fchirrus  and  cancer  of,  ib. 

treatment  of,  ib. 

method  of  extirpating,  ib. 

anomalous  fwellings  of,  86 


Maturation  i 


page  33 
39 

23 


lb. 

43 

ib. 

ib. 

49 


112 

Maturation  of  a  tumor, 

Meliceris ,  a  kind  of  tumor, 

Monro  le&ures  on  furgery, 

his  treatife  on  ofleology  recoin 
mended, 

Mucous  membranes,  difeafes  of, 

pathology  of, 
extent  of, 
inflammation  of, 
hcemorrhage  from,  68 
ulceration  of,  63 

N. 

Necvi  materni,  defeription  of,  48 

how  removed,  ib. 

Nervous  fyftem,  difeafes  of,  102,  103 
Nipples ,  fore,  nature  and  treatment  of,  86 

Nodes ,  vetiereal, 

how  treated, 

Nofe,  inflammation  of  mucous  mem¬ 
brane  of.  See  Coryza . 
polypi  of, 

treatment  of, 

•removed  by  an  operation 
with  forceps, 
by  ligature, 
liaemorrhage  of, 
ulcers  of, 

how  treated, 

O. 

* Oedema ,  fymptoms  of,  48 

treatment  of,  ib. 

Oefopkagus ,  ftri<5tures  in,  63 

how  treated,  ib. 

Ophthalmia ,  purulent,  fymptoms  of,  87 

treatment  of,  88 

in  children,  nature  and 
treatment  of,  ib. 

gonorrhoeal,  ib. 

puftulofa,  fymptoms  and 
treatment  of,  89 

tarfl,  nature  and  treatment 

of,  102 

€ hit  is  9  fymptoms  of,  34 

treatment  of,  ib. 

Ozana,  fymptoms,  and  treatment  of,  70 


75 

ib. 


64 

65 
ib. 
ib. 

66 

69 

70 
ib. 


P. 

Palfy  in  lower  extremities, 

Pancreatic  fareoma, 

Paracentefis ,  operation  of, 

Parey ,  a  French  furgeon, 

Paronychia .  See  Whitloe . 

Paulus  Egineta  treats  of  furgery, 

belt  furgical  writer  among  the 
aneients, 

Pericardium,  dropfy  of. 

Peritoneum,  dropfy  of, 

Phlegmon ,  fymptoms  of, 
refolution  of, 
terminates  in  abfeefs, 


77 

42 

70 

28 

27 

ib. 

73 

70 

31 

32 
ib. 
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Phlegmon,  treatment  of,  page  3  2 

Pott ,  an  Englilh  furgeon,  2S 

greatly  improves  the  art,  ib. 

Polypi,  different  kinds  of,  64 — 67 

Popliteal  aneurifm,  79 

Pf or  ophthalmia,  fymptoms  and  treat¬ 
ment  of,  10  2 

Pterygium ,  nature  and  treatment  of,  88 

Pus,  nature  of,  3° 

Pupil \  artificial,  method  of  making,  for, 

the  eye,  91 

Mr  Gibfon’s  method,  ib. 


R. 


ReElum,  flri&ures  in, 

treatment  of, 
polypi  of, 

how  treated, 
haemorrhagy  from,  * 

treatment  of, 

Refolution,  what, 

Rliazes  revives  medicine  in  the  eaft, 
Rickets ,  nature  and  treatment  of, 

Romans,  hiftory  of  furgery  among,  26,  27 
Rofe .  See  Eryfpelas . 


64 

ib. 

66 

67 

69 

ib. 

32 

27 

76 


S. 

Sanies ,  nature  of,  30 

Sarcoma,  nature  of,  41 

panereatic,  42 

mammary,  ib. 

tubereulated,  ib. 

Sarcomatous  tumors,  treatment  of,  42 

by  eauftic,  ib. 

by  incifion,  ib. 

Sarcocele .  See  Teficle . 

Schirrus  of  teftiele,  80 

Serous  membranes,  difeafes  of,  70 

Smovial  membranes,  difeafes  of,  74,  75 
StriSures,  remarks  on,  56 

in  urethra,  ib. 

fituation  of,  57 

fymptoms  of,  ib. 

diagnofis  of,  38 

caufes  of,  ib. 

treatment  of,  ^9 

by  Wi  fern  an,  ib. 

bougies  applied  to,  60 

method  of  ufing,  60,  61 
Sedative  remedies  in  inflammation,  32 

Seton,  ufed  in  opening  abfeeffes,  33 

Sharpe,  an  Englifh  furgeon,  28 

Sinufes ,  nature  of,  ^6 

method  of  treating,  ib. 

Skin,  difeafes  of,  4  ^ 

pathology  of,  ib. 

Spma  bifida,  nature  and  management  of,  73 
ventofa,  nature  of,  76 

Steatoma,  a  kind  of  tumor,  ^9 

defeription  of,  41 

treatment  of,  ib. 

Suppuration  in  the  cellular  membrane,  30 


Index, 

Staphyloma,  nature  and  treatment  of,  page^ 


Surgeon,  qualifications  of, 

Surgery ,  definition  of, 

different  from  medicine, 
departments  of, 
hi flory  of, 
among  the  Greeks, 
pradiifed  in  Britain  by  bar¬ 
bers,  farriers,  &c.  in  j  6th 
century,  2S 

•greatly  improved  in  the  18th 


century, 


T. 


ib, 


80— ft 


Teficle,  difeafes  of, 

mode  of  extirpating,  ft' 

inflammation  of,  ft 

induration  of,  8; 

abfeefs  of,  ib, 

*  fcrophulous,  84 

preternaturally  frnall,  ib, 

fungus  of,  ib, 

Thorax ,  dropfy  of, 

Throat,  method  of  fcarifying  and  fo¬ 
menting,  87 

Tic  doloureux,  nature  and  treatment 
of,  .  10] 

Tophus,  a  difeafe  of  the  bones,  jj 

Tonfils ,  difeafes  of,  % 

treatment  of,  ib, 

Trujfcs,  nature  and  application  of,  to 
herniae,  10  j 

Tumors,  nature  of,  38 

eneyfled,  ib. 

fymptoms  of,  39 

mode  of  formation,  ib. 

V. 

Varicofe  aneurifm,  78 

veins,  83 

fpermatic  veins,  nature  and 
treatment  of,  ib. 

Varicocele,  nature  and  treatment  of,  ib. 
Venereal  difeafe  brought  from  America,  28 
Venous  fyflem,  difeafes  of,  8o 

Urethra ,  inflammation  of.  See  Gonor¬ 
rhoea . 
polypi  of, 

Uterus,  polypi  of,  ib. 

Uvula ,  difeafes  of,  87 

treatment  of,  ib- 

W.  * 

Wat  'tier,  his,  writings  on  furgery, 

Warts,  defeription  of,  4) 

of  two  kinds,  ib. 

treatment  of,  ib. 

White,  his  works  on  furgery,  29 

Whitloe,  fymptoms  of,  37 

treatment  of,  3  3 

finufes  in,  to  be  avoided,  ib. 

Wounds  treated  of  by  Celfus,  ^ 
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rinam  SURINAM,  a  country  of  Guiana,  which  extends 
II  about  75  miles  along  a  river  of  the  fame  name,  in 
s  Mullet.  £at.  6.  1 6.  This  river  is  navigable  for  90  miles  up 
w  country.  The  chief  produ&ions  of  Surinam  are, 

wood  for  dyeing,  indigo,  cotton,  fugar,  tobacco,  gums, 
and  different  fpecies  of  fruit.  Prodigious  numbers  of 
monkeys  infeft  the  woods,  as  well  as  very  large  ferpents. 
This  (ettlement  w'as  ceded  to  the  Dutch  in  1674,  as  an 
equivalent  for  New  York,  but  was  retaken  by  the  Bri- 
tiih  in  1799-  Paramaribo  is  the  capital.  N.  Lat.  6.  16. 
W,  Long.  56.  o.  The  produ&ions  of  this  country, 
when  in  the  hands  of  the  Dutch,  yielded,  in  the  year 
1775,  the  fum  of  822,9051.  fterling  3  and  it  may  be 
prefumed  that  the  value  of  thefe  will  not  diminifh  in  the 
hands  of  its  piefent  proprietors.  Population  about 
100,000  perfons. 

Demerara . — Conne&ed  with  Surinam  we  may  notice 
the  colony  of  Demerara,  which  furrendered  to  the  Bri- 
tilh  troops  in  17813  was  taken  foon  after  by  a  French 
frigate,  and  afterwards  recaptured  by  the  forces  of  Great 
Britain.  Its  produ&ions  cleared  from  the  port  of  De¬ 
merara  from  January  1806  to  the  fame  month  of  1807, 
were  19,337  hogfheads,  474  tierces,  and  801  barrels  of 
fugar  3  4722  puncheons  and  17  hogfheads  of  rum  3 
23,604  bales,  two  bags  of  cotton  3  12,390,102  pounds 
of  coffee  3  and  1 694  calks  of  melaffes  3  a  produce  which 
we  hope  will  be  conftantly  increafmg  under  the  mild 
and  humane  conduft  of  the  Britifli  government,  by  the 
troops  of  which  it  was  laft  taken  in  1796,  under  Sir 
Ralph  Abercromby.  It  is  deemed  a  valuable  acquifi- 
tion,  on  account  of  its  flourifhing  condition.  Stabroek 
is  the  capital  of  Demerara. 

Efjequibo ,  on  the  banks  of  a  river  of  the  fame  name, 
was  firff  founded  in  1698,  but  came  into  the  hands  of 
the  Britifh  much  about  the  fame  time  with  the  preced¬ 
ing.  The  unaccountable  negledt  (hewn  by  Holland 
towards  her  colonies  rendered  them  a.n  eafy  conqueff. 

Berbice  is  fituated  between  Demerara  and  Surinam, 
containing  about  ic^fmall  plantations,  fcattered  at  con- 
fiderable  di dances  from  each  other,  the  produce  of 
which  was  long  ago  valued  at  50,000k  fterling,  but 
may  be  expe&ed  to  have  a  rapid  increafe.  Population 
between  8000  and  9000  perfons  of  various  deferip- 
tions. 

Pomaroon  is  a  country  which  has  a  rich  and  fertile 
foil  3  yet  the  inhabitants  chiefly  confine  themfelves  to 
the  Cultivation  of  cotton,  for  the  produce  of  which  it  is 
found  to  be  admirably  adapted.  It  is  not  fo  well  fitted 
to  yield  good  crops  of  coffee  or  fugar,  as  the  land  is  by 
far  too  rich,  and  ftrongly  impregnated  with  faline  mat¬ 
ters.  In  1799  and  18003  a  thirft  for  planting  cotton 
was  greatly  increafed,  as  the  crops  of  that  article  were 
then  the  largeft  ever  known  to  be  produced  in  the  co¬ 
lonies. 

SURMOUNTED,  in  Heraldry,  is  when  one  figure 
is  laid  over  another. 

SURMULLET.  See  Mullus,  Ichthyology 
Index, 
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SURNAME,  that  which  is  added  to  the  proper  Sumrm?.. 
name  for  diflinguifhing  perfons  and  families.  It  was  *  "" 
originally  diffinguifhed  from  firname ,  which  denotes  the 
name  of  the  fire  or  progenitor ;  thus  Macdonald,  Ro- 
bertfon,  are  firnames  exprefting  the  fon  of  Donald,  the 
fon  of  Robert.  The  word  furnatne ,  again,  fignified 
fome  name  fuperadded  to  the  proper  name  to  ,dittinguifu 
the  individual,  as  Artaxerxes  Longimanus ,  Harold  Hare - 
foot ,  Malcolm  Canmore .  From  this  it  is  evident  that 
every  firname  was  a  furname,  though  the  reverfe  was 
not  fo.  In  modern  times  they  are  confounded  3  and  as 
there  is  now  no  occafion  to  preferve  the  diflin&ion,  Dr 
John  fon  has  reje&ed  the  word  firname  altogether.  See 
Name. 

Surnames  were  introduced  among  all  nations  at  an 
early  period,  and  feem  to  have  been  formed  at  firff  by 
adding  the  name  of  the  father  to  that  of  the  fon.  This 
was  the  pra&ice  among  the  Hebrew's,  as  appears  from 
the  feriptures.  Caleb  is  denominated  the  fon  of  Je- 
phunneh,  and  Jofhua  the  fon  of  Nun.  That  the  fame 
thing  was  cuftomary  among  the  Greeks,  every  one  wdio 
has  read  the  poems  of  Homer  muff  remember.  We 
have  an  inftance  of  it  in  the  very  firff  line  of  the  Iliad  : 

AyiXMos  n nxWgtf,  “  Achilles  the  fon  of  Peleus.” 

This  is  perhaps  the  general  origin  of  furnames,  for  it 
has  been  common  among  moft  nations  (a). 

The  Romans  generally  had  three  names.  The  firff 
called  preenomen  anfwered  to  our  Chriffian  name,  and 
W'as  intended  to  diftinguifh  the  individuals  of  the  fame 
family  3  the  fecond  called  nomen  correfponded  to  the 
word  clan  in  Scotland,  and  was  given  to  all  thofe  who 
were  fprung  from  the  fame  flock  3  the  third  called  cog¬ 
nomen  expreffed  the  particular  branch  of  the  tribe  or 
clan  from  which  an  individual  was  fprung.  Thus  Pub¬ 
lius  Cornelius  Scipio,  Publius  correfponded  to  our  names 
John,  Robert,  William  3  Cornelius  u?as  the  name  of  the 
clan  or  tribe,  as  Campbell  was  formerly  the  name  of 
all  the  duke  of  Argyle’s  clients,  and  Douglas  the  name 
of  the  retainers  of  the  duke  of  Hamilton’s  progenitors. 

Scipio  being  added,  conveyed  this  information,  that 
Publius,  who  was  of  the  tribe  of  the  Cornelii,  was  of 
the  family  of  the  Scipios,  one  of  the  branches  or  fami¬ 
lies  into  which  that  tribe  was  divided.  Refpe&ing  the 
three  names  w'hich  were  common  among  the  Romans, 
we  may  fay  that  the  firff  was  a  name  and  the  other  two 
furnames.* 

Du  Chcfne  obferves,  that  furnames  were  unknown  in 
France  before  the  year  987,  wThen  the  lords  began  to 
affume  the  names  of  their  demefnes.  Camden  relates, 
that  they  were  firff  taken  up  in  England,  a  little  before 
the  conqueff  ,  under  King  Edward  the  Confeffor  :  but 
lie  adds,  they  were  never  fully  eftablifhed  among  the 
common  people  till  the  time  of  Edw'ard  II.  3  till  the* 
they  varied  with  the  father’s  name  3  if  the  father,  e.  gr. 
was  called  Richard,  or  Roger,  the  fon  w'as  called  Rich- 
ardfion,  or  Hodgson ;  but  from  that  time  they  were  fet¬ 
tled,  fome  fay,  by  a£l  of  parliament.  The  oldeff  fur¬ 
names  are  thofe  we  find  in  Domefday-Book,  moft  of 
P  them 


(a)  This  might  be  fupported  by  examples  borrowed  from  many  nations.  The  old  Normans  ufed  Pit%,  whicn 
fignifies  fon  3  as  Fitzherbert,  Fitzfimmons,  the  fon  of  Herbert,  the  fon  of  Simmons.  I  he  Irifh  ufed  0  ;  as  0‘Neai, 
the  fon  of  Neal.  The  Scotch  Highlanders  employed  Mac  ;  as  Macdonald,  the  fon  of  Donald.  The  Saxons  add- 
^d  the  word  fon  to  the  end  of  the  father’s  name,  as  Williamfon. 
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Suranroc,  them  taken  from  places,  with  the  addition  of  de  ;  as 

..urp  ice.  ,  Qodefridus  de  Mannevilla,  Walterus  de  Vernon,  Ho- 
bert  de  Oyly,  Sic.  Others  from  their  fathers,  with  fi¬ 
lms,  as  Gulielmus -films  Oiberni ;  others  from  their  of¬ 
fices,  as  Eudo  Dapifer ,  Gulielmus  Corner  or ius,  Gifle- 
bertus  Cocus ,  Sic.  But  the  inferior  people  are  noted 
/imply  by  their  Chriftian  names,  without  any  furnames 
at  all. 

Surnames  feem  to  have  been  introduced  into  Scotland 
in  the  time  of  William  the  Conqueror  by  the  Englifh  who 
accompanied  Edgar  Atheling  when  he  fled  into  that 
kingdom.  Thefe  had  their  proper  furnames,  as  Mou- 
bray,  Lovell,  Llfle,  ufing  the  particle  de  before  them  ; 
which  makes  it  probable  that  thefe  furnames  had  been 
derived  from  the  lands  which  their  anceftors  or  they 
themfelves  had  poffcfled.  In  Kenneth  II.’s  time  in  800 
the  great  men  had  indeed  begun  to  call  their  lands  by 
their  own  names  ;  but  the  ordinary  diftin£Hons  then 
ufed  were  only  perfonal,  and  did  not  defcend  to  fuc- 
ceeding  generations,  fuch  as  thofc  employed  by  the  He¬ 
brews  and  Greeks  :  For  example,  John  the  fion  ofi  Wil¬ 
liam  ;  or  the  names  of  office,  as  Stewart  $  or  accidental 
diftindlionS  from  complexion  orftation,  as  Black,  White, 
Long,  Short )  or  the  name  of  their  trade,  as  Tailor, 
Weaver. 

It  was  long  before  any  furnames  were  ufed  in  Wales, 
except  that  of  fon,  as  Evan  ap  Rice,  Evan  the  fon  of 
Rice  ;  Evan  ap  Howel,  Evan  the  fon  of  Howel :  but 
many  of  them  have  at  length  formed  feparate  furnames, 
£S  the  Englifh  and  Scots,  by  leaving  out  the  a  in  op, 
and  joining  the  p  to  the  father’s  name  :  thus  Evan  ap 
Rice  becomes  Evan  Price  j  Evan  ap  Howel,  Evan 
Powel. — We  are  told,  furnames  were  unknown  in  Swe¬ 
den  till  the  year  1514,  and  that  the  common  people  of 
that  country  ufe  none  to  this  day  ;  and  that  the  fame 
is  the  cafe  with  the  vulgar  Irifh,  Poles  and  Bohe¬ 
mians. 

When  we  come  to  inquire  into  the  etymology  of  fur¬ 
names,  we  muff  allow  that  many  of  them  were  origi¬ 
nally  fignificant  of  the  qualities  of  mind,  as  Bold,  Har¬ 
dy,  Meek  ;  fome  of  the  qualities  of  body,  as  Strong, 
Lowr,  Short ;  others  expreflive  of  the  trade  or  profeflion 
followed  by  the  perfons  to  whom  they  were  applied,  as 
Baker,  Smith,  Wright ;  Butler,  Page,  Marfhal.  But 
the  greateft  number,  at  lead  of  the  ancient  furnames, 
were  borrowed  from  the  names  of  places.  Camden  fays, 
that  there  is  not  a  village  in  Normandy  but  has  given 
its  name  to  fome  family  in  England.  He  mentions  as 
examples,  Percy,  Devereux,  Tankervil,  Mortimer, 
Warren,  &c.  They  were  introduced  with  William  the 
Conqueror.  Several  have  been  derived  from  places  in 
the  Netherlands,  as  Gaunt,  Tournay,  Grandifon  5  and 
many  from  the  names  of  towns  and  villages  in  England 
and  Scotland,  as  Wentworth,  Markham,  Murray,  A- 
berdeen.  Many  have  been  formed  from  the  names  of 
animals,  as  quadrupeds,  birds,  fifties ;  from  vegetables, 
and  parts  of  vegetables,  as  trees,  ftirubs,  flowers,  and 
fruits  ;  from  minerals  of  different  kinds.  Others  are 
formed  from  fuch  a  variety  of  accidents  that  it  is  impof- 
iible  to  particularize  them. 

SURPLICE,  the  habit  of  the  officiating  clergy  in 
the  church  of  England.  By  Can.  58,  every  minifter 
faying;  the  public  prayers,  or  miniffering  the  facrament 
or  other.  r;t?s  of  the  church,  (hall  wear  a  decent  and 
comely  furplice  with,  fleeves,  to  be  provided  at  the 


14  ]  s  u  R 

charge  of  the  parifh.  But  by  1  Eltz.  c.  2.  and  13  and  Surplice 
14  Car.  II.  the  garb  preferibed  by  axSl  of  parliament,  in  ii 
the  fecond  year  of  King  Edward  VI.  is  enjoined  ;  and  ,Surrc^n^j 
this  requires  that  in  the  faying  or  finging  of  matins  and 
even  fongs,  baptizing  and  burying,  the  minifter  in  pa- 
rifti  churches  and  chapels  ftiall  uie  a  furplice.  And  in 
all  cathedral  churches  and  colleges,  the  archdeacon, 
dean,  provofts,  mafters,  prebendaries,  and  fellows,  be- 
ing  graduates,  may  ufe  in  the  choir,  befides  their  fur- 
plices,  fuch  hoods  as  pertain  to  their  feveral  degrees. 

But  in  all  other  places  every  minifter  ftiall  be  at  liberty 
to  ufe  a  furplice  or  not.  And  hence  in  marrying, 
churching  of  women,  and  other  offices  not  fpecified  in 
this  rubric,  and  even  in  the  adminiftration  of  the  holy 
communion,  it  feems  that  a  furplice  is  not  neceffary. 

Indeed  for  the  holy  communion  the  rubric  appoints  a 
white  alb  plain,  which  differs  from  the  furplice  in 
being  clofe-fleeved,  with  a  veftment  or  cope. 

SURREBUTTER,  in  Law,  is  fecond  rebutter  ;  or 
the  replication  of  the  plaintiff  to  the  defendant’s  rebut¬ 
ter. 

SURREJOINDER,  is  a  fecond  defence  of  the  plain¬ 
tiff’s  declaration,  by  way  of  anfwer  to  the  defendant’s 
rejoinder. 

SURRENDER,  in  Common  Law,  a  deed,  or  inftru- 
ment,  teftifying  that  the  particular  tenant  of  lands  and 
tenements,  for  life  or  years,  doth  fufficiently  confent 
and  agree,  that  he  who  has  the  next  or  immediate  re¬ 
mainder  or  reverfion  thereof,  (hall  have  the  prefen  t 
eftate  of  the  fame  in  poffeflion  ;  and  that  he  hereby 
yields  and  gives  up  the  fame  to  him,  fo  that  the  eftate 
for  life  or  years  may  merge  or  drowm  by  mutual  agree¬ 
ment  of  the  parties.  Of  furrenders  there  are  three 
kinds  j  a  furrender  properly  taken  at  common  law ;  a 
furrender  of  copyhold  or  cuftomary  eftates  5  and  a  fur- 
render  improperly  taken,  as  of  a  deed,  a  patent,  &c. 

The  firft  is  the  ufual  furrender,  and  it  is  ufually  divided 
into  that  in  deed,  and  that  in  law. 

Surrender,  in  deed,  is  that  which  is  really  made 
by  exprefs  words  in  writing,  where  the  words  of  the  lef- 
fee  to  the  lcffor  prove  a  fufficient  affent  to  furrender  his 
eftate  back  again. 

Surrender,  in  Law,  is  that  wrought  by  operation 
of  the  law,  and  which  is  not  a&ual. — As  if  a  man  have 
a  leafe  of  a  farm  for  life  or  years,  and  during  the  term 
he  accepts  a  new  leafe  }  this  a6l  is,  in  law,  a  furrender 
of  the  former. 

Surrender  of  a  bankrupt.  See  COMMISSION  of 
Bankruptcy . 

Sui BENDER  ofi  Copyholds  is  the  yielding  up  of  the 
eftate  by  the  tenant  into  the  hands  of  the  lord,  for  fuch 
purpofes  as  are  expreffed  in  the  furrender  :  as  to  the  ufe 
and  behoof  of  A  and  his  heirs,  to  the  ufe  of  his  own 
will,  and  the  like.  This  method  of  conveyance  is  fo  ef- 
fential  to  the  nature  of  a  copyhold  eftate,  that  it  cannot 
poffibly  be  transferred  by  any  other  afiurance.  No Blackfi 
feoffment,  flue,  or  recovery  (in  the  king’s  courts)  hath  Comment 
any  operation  upon  it.  If  I  would  exchange  a  copyholdv  '  u‘ 
with  another,  I  cannot  do  it  by  an  ordinary  deed  of  ex¬ 
change  at  the  common  law,  but  we  muft  furrender  to 
each  other’s  ufe,  and  the  lord  wall  admit  us  accordingly. 

If  I  would  devife  a  copyhold,  I  muft  furrender  it  to  the 
ufe  of  my  laft  will  and  teftament  ;  and  in  my  will  I 
muft  declare  my  intentions,  and  name  a  deviiee,  who 
will  then  be  entitled  to  admiflion. 
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:  Sl  ?nder  Sl/H  RENDER  of  Letters  Patent  and  Offices .  A  fur- 
.  II .  reader  may  be  made  of  letters  patent  to  the  king,  fo 
-  Sx  eymg>i  that  he  may  grant  the  eftate  to  whom  he  pleafes,  Sec. 

*  w  and  a  fccond  patent  for  years  to  the  fame  perfon  for  the 

fame  thing  is  a  furrender  in  law  of  the  firft  patent. 
IO  Rep.  66.  If  an  officer  for  life  accept  of  another 
grant  of  the  fame  office,  it  Is  in  law  a  furrender  of  the 
firft  grant  ;  but  if  fuch  an  officer  take  another  grant 
of  the  fame  office  to  himfelf  and  another,  it  may  be 
otherwife. 

SURREPTITIOUS.  See  Surreptitious. 

SURROGATE,  in  Law,  denotes  a  perfon  that  is 
fubftituted  or  appointed  in  the  room  of  another. 

SURRY,  a  county  of  England,  bounded  on  the  weft 
by  Berkfhire  and  Hampfhire,  on  the  fouth  by  Suffex, 
on  the  eaft  by  Kent,  on  the  north  by  Middlesex,  from 
which  it  is  parted  by  the  Thames,  whence  it  had  the 
name  of  Suth-rey  from  the  Saxons,  u  e.  the  country  on 
f  rt  den's  f°utb  fide  of  the  river.  It  is  38  miles  in  length 
f  #  mtiia  from  eaft  to  weft,  23  in*  breadth  from  north  to  fouth, 

•  bm  ought  and  112  in  circumference.  It  contains  13  hundreds, 

140  parifhes,  of  which  35  are  vicarages,  13  market- 
towns,  450  villages,  592,000  acres,  and  about  269,043 
inhabitants.  The  members  fent  from  it  to  parliament 
are  14,  of  which  two  are  fent  by  each  of  the  following 
boroughs,  viz.  Southwark,  Bleechingley,Ryegate,  Guild¬ 
ford,  Gatton,  Haflemere,  and  two  for  the  county. 

The  air  of  this  county,  towards  the  middle,  which 
confifts  moftly  of  hills  and  heath,  is  (harp,  but  pure  and 
whole fome.  About  the  fkirts,  where  it  is  more  level, 
and  the  foil  richer,  the  air  is  milder,  but  alfo  falubrious. 
In  the  middle  parts  the  foil  is  barren  enough  in  general; 
but  towards  the  extremities,  and  where  the  country  is 
open  and  champaign,  it  is  fruitful  in  grafs  and  corn,  par¬ 
ticularly  on  the  fouth  fide  in  Holmfdale,  in  which  mea¬ 
dows,  woods,  and  corn-fields,  are  agreeably  intermixed. 
The  foil  is  alfo  very  fertile  along  the  Thames,  efpecially 
towards  London,  where  it  greatly  contributes  to  main¬ 
tain  plenty  in  the  London  markets.  It  has  feveral  ri¬ 
vers,  abounding  with  fiffi,  the  chief  of  which  are  the 
Wye,  the  Mole,  and  the  Wandle. 

SURSOLID,  or  Surdesolid,  in  arithmetic,  the 
fifth  power  of  a  number,  or  the  fourth  multiplication  of 
any  number,  confidered  as  a  root. 

1  t  e&sof  SURVEYING.  That  part  of  practical  mathematics 
1  -  eying,  which  teaches  the  method  of  afeertaining  the  limits  and 
extent  of  lands  or  eftates,  and  of  reprefenting  thefe  in 
maps  or  plans,  is  called  furveying ,  or  land  furveying  ; 
but  this  term,  in  a  more  extended  fenfe,  includes  the 
valuing  of  landed  property,  the  buying  and  felling  of 
eftates,  and  the  dividing  or  laying  out  of  landed  pro¬ 
perty  to  the  beft  advantage. 

Confidered  as  a  branch  of  pra&Ical  mathematics,  fur¬ 
veying  depends  for  Its  principles  on  Geometry  and 
Trigonometry,  and  as  far  as  it  is  confined  to  the 
menfuration  of  plain  furfaces,  has  already  been  confider¬ 
ed  under  the  article  MENSURATION.  It  is  the  objefl  of 
the  prefent  article  to  explain  and  illuftrate  the  mod  ap¬ 
proved  methods  of  applying  thefe  principles  to  pra&ice, 
and  in  particular  to  point  out  the  ufe  of  the  field  book, 
and  the  mode  of  furveying  large  eftates,  towns,  counties, 
or  fimilar  extenfive  tra£ls  of  land.  We  ffiall  alfo  point 
out  the  mod  approved  mode  of  furveying  fubterraneous 
works,  as  coal-pits,  mines,  &c.  a  fubje£l  which  has  hi¬ 
therto  been  entirely  neglefted  in  works  of  this  nature. 
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Before  entering  on  the  pra&ical  part  of  the  fubjeff,  Surveying.* 
it  may  be  proper  to  mention  the  previous  knowledge  ' 

which  a  furveyor  ought  to  poflefs,  and  to  notice  the  in-  preliminary 
ftruments  which  he  is  to  employ  in  his  operations.  knowledge 

As  a  furveyor  has  perpetual  occafion  for  calculation, proper  for 
it  is  neceflary  that  he  be  familiar  with  the  four  firft  a  Curve) 0  . 
rules  of  Arithmetic,  and  the  rule  of  Proportion ,  both  in 
whole  numbers ,  and  in  Fra&ions ,  efpecially  Decimals , 
with  the  nature  of  Logarithms,  and  the  ufe  of  Loga¬ 
rithmic  Tables ;  and  with,  at  lead,  Algebraic  Nota¬ 
tion,  As  it  is  his  bufinefs  to  inveftigate  and  meafure 
lines  and  angles,  and  to  deferibe  thefe  on  paper,  he 
fhould  be  well  acquainted  with  the  elements  of  Geome¬ 
try  and  Trigonometry,  and  with  the  application  of 
thefe  principles  to  the  Mensuration  of  Heights ,  Di- 
Jlances,  and  Surfaces .  I11  particular,  he  fhould  be  fa  ¬ 

miliar  with  the  beft  pra&ical  methods  of  folving  Lhe  or¬ 
dinary  geometrical  problems,  and  fhould  be  expert  in 
drawing  lines  and  deferibing  figures.  He  fhould  be  ac¬ 
quainted  with  the  principles  and  pra6tice  of  LEVELLING; 
fhould  know  fomething  of  the  principles  of  Optics  and 
Magnetism,  and  fhould  poffefs  at  lead  a  fmattering  of 
the  arts  of  Drawing  and  Painting.  3 

The  inftruments  ufually  employed  in  furveying,  havelnfiru- 
been  enumerated  under  Mensuration,  vol.  xiii.  pp.ment;v 
5 1 1,  519,  and  of  thefe  the  chain,  the  plane-table,  the 
crofs,  and  the  theodolite ,  are  there  diffidently  deferibed, 
and  the  Circumferentor,  the  Compass,  Levels,  the 
Perambulator,  and  Protractors,  are  deferibed,  and 
their  ufes  explained  under  their  proper  heads  in  the  ge¬ 
neral  alphabet  of  this  work. 

The  moft  fimple  methods  of  furveying,are  thofe  in  which 
the  chain  or  the  plane-table  are  employed,  and  of  thefe 
methods  a  general  idea  has  been  given  under  Mensu¬ 
ration.  It  may  be  necefiary  in  this  place  to  deferibe 
a  little  more  at  large  the  ufe  of  the  plane  table,  as  this 
inftrument  is  one  of  the  moft  convenient  for  furveying 
fields,  or  other  finall  plots  of  ground.  ^ 

In  preparing  the  plane  table  for  ufe,  a  flieet  of  paper  Pra&ieat 
that  will  about  cover  the  plane-table,  is  to  be  wetted,  then  directions 
fp read  flat  on  the  table,  the  marginal  frame  of  which 
is  to  be  prefled  down  on  its  edges,  fo  as  to  keep  it ta^ ane* 
fmooth  and  even.  On  this  paper  thus  ftretched,  the 
plan  of  the  field  or  other  plot  is  to  be  traced  in  the  fol¬ 
lowing  manner. 

Suppofe  it  be  required  to  make  a  plan  of  a  field  that  Plate 
has  the  figure  reprefented  at  A,  B,  C,  D,  E,  F,  fig.  1.  , 

Plate  DXXV.  and  in  fuch  a  fituation,  that  all  its  angles  ^ 

are  acceffible. 

The  plane  table  is  to  be  fixed  at  one  of  the  angles, 
as  at  A,  in  the  pofition  reprefented  at  fig.  2.  and  its  fur- 
face  rauft  be  brought  to  a  horizontal  plane.  A  point  is 
then  to  be  made  on  the  paper  with  a  pencil,  as  at  a ,  to 
reprefent  the  point  A,  where  the  plane  table  is  ftation- 
ed.  Fixing  a  needle  perpendicularly  at  this  point,  the 
index  of  the  table  is  to  be  applied  to  the  needle,  on  that 
fide  which  correfponds  with  the  fight  vanes,  and  is  to  be 
turned  round  this  point,  fiiding  on  the  table,  till  the 
eye  looking  through  the  fights,  perceives  a  mark  fet  up 
at  the  point  B.  A  line  is  now  to  be  drawn  from  a 
along  the  edge  of  the  index.  In  the  fame  manner  a 
line  is  to  be  drawn  from  a,  marking  the  direction  of 
the  fide  AF.  Thus  the  angle  b  a  f  (fig.  2.)  will  be  Fig. 
fimilar  to  the  angle  BAF  (fig.  i.)\*  the  plane  table  is 
now  to  be  removed  from  the  point  A,  to  another  corner 
P  2  of 
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Surveying.  0f  the  field,  as  B,  and  a  pole  or  other  mark  is  to  be  left 
at  A.  The  length  AB  is  to  be  meafured  by  the  chain, 
and  a  proportional  length  marked  off  on  the  paper,  in 
the  direction  a ,  by  from  a  plotting  fcale,  or  fcale  of 
equal  parts.  Proceeding  as  at  firfl,  a  line  is  to  be 
drawn  from  b  towards  c ,  in  the  dire&ion  of  the  fide 
BC,  and  marking  the  ir,  ifure  of  the  angle  CBA.  In 
this  manner,  by  p  ig  the  plane  table  fucceffively  at 
each  corner  of  the  Held  or  plot  of  ground,  the  outline 
figure  of  the  whole  will  be  transferred  to  the  paper, 
and  ay  b ,  c ,  dy  eyf  will  be  the  plan  of  the  field  A,  B, 
C,D,E,F. 

If  it  be  not  convenient  to  place  the  plane  table  at  the 
corners  of  the  ground  to  be  furveyed,  the  plan  may  be 
taken  by  placing  the  inftrument  anywhere  within  the  area, 
Fig.  3.  as  at  E  (fig.  3.)  in  the  middle  of  the  field  A,  B,  C,  D. 
In  this  cafe  we  can  readily  find  the  direClion  of  the  lines 
EA,  EB,  EC,  ED,  and  the  angles  which  they  form  at 
the  point  E.  By  meafuring  the  diftances  from  E  to  the 
feveral  angular  points,  and  transferring  the  proportional 
diilances  from  the  plane  fcale  upon  the  paper,  and  then 
joining  the  points  thus  found,  there  is  eafily  traced  the 
outline  of  the  whole  field. 

It  may  happen  that  no  part  of  the  ground  to  be  mea¬ 
fured  is  acceffible,  except  one  line,  as  the  line  AE  in 
Fig.  4.  the  fpate  A,  B,  C,  D,  E,  F,  G,  (fig.  4.). 

In  this  cafe,  the  plane  table  is  to  be  fixed  at  the 
point  A,  of  the  bafe  line  AE,  and  a  point  made  on 
fome  part  of  the  paper  at  pleafure,  to  reprefent  the  Na¬ 
tion  A,  and  the  bafe  line  AE  is  in  the  ufual  manner  to 
be  afcertained  and  laid  down.  Then  from  the  ffation 
A,  the  fituation  or  direction  of  the  points  B,  C,  D,  E, 
F,  G,  are  to  be  obferved  through  the  fights  of  the  in¬ 
dex  *,  and  lines  correfponding  to  the  lines  AB,  AC,  AD, 
AE,  AF,  AG,  are  to  be  laid  down  on  the  paper,  but 
of  an  indefinite  length.  When  this  is  done,  great  at¬ 
tention  muff  be  paid  to  preferve  the  table  ffeady  and 
perfe&ly  horizontal.  The  length  of  the  bafe  line  AE 
being  determined,  the  table  is  now  to  be  removed  to 
the  other  extremity  E,  and  fo  difpofed  that  the  bafe 
line  on  the  paper  may  be  exactly  over  the  bafe  line  EA 
of  the  field  ;  and  proceeding  as  before,  the  directions  of 
the  lines  EA,  EB,  EC,  ED,  EF,  EG,  are  to  be  de¬ 
termined,  and  correfponding  indefinite  lines  drawn  on  the 
paper.  The  points  where  thefe  laft  lines  crofs  thofe 
before  traced,  are  to  be  carefully  noted,  and  the  outline 
joining  all  thefe  points  of  fection,  will  correfpond  to  the 
outline  of  the  plot  to  be  furveyed. 

The  following  general  directions  to  be  obferved  in 
ufing  the  plane  table,  are  given  by  Dr  Hutton.  1.  Let 
the  lines  on  which  ff ations  are  made  be  directed  towards 
objeCts  as  far  diffant  as  poffible  'y  and  when  any  fuel: 
objeCt  is  fet,  go  round  the  table  and  look  through  the 
fights  from  the  other  end  of  the  index,  to  fee  if  any 
other  remarkable  objeCt  be  direCtly  oppofite  ;  if  there  be 
none  fuch,  endeavour  to  find  another  fonvard  objeCt, 
fuch  as  fhall  have  a  remarkable  backward  oppofite  one, 
and  make  ufe  of  it,  rather  than  the  other  \  becaufe  the 
back  objeCt  will  be  of  ufe  in  fixing  the  table  in  the  ori¬ 
ginal  pofition,  either  when  you  have  meafured  too  near 
to  the  forward  objeCt,  or  when  it  may  be  hid  from 
your  fight  at  any  neceffaty  ffation  by  intervening  hedges, 
&c. 

2.  Let  the  faid  lines,  on  which  the  ffations  are  taken, 
be  purfued  as  far  as  conveniently  can  be  done  5  for  that 
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will  be  the  means  of  preferving  more  accuracy  in  the  Surveying, 
work. 

3.  At  each  ffation  it  will  be  neceffary  to  prove  the 
truth  of  it,  that  is,  whether  the  table  be  ffraightin  the  line 
towards  the  objeCt,  and  alfo  whether  the  diftance  be 
rightly  meafured  and  laid  down  on  the  paper.  To 
know  whether  the  table  be  fet  dowm  ffraightin  the  line, 
lay  the  index  on  tlie  table  in  any  manner,  and  move  the 
table  about,  till  through  the  fights  you  perceive  either 
the  fore  or  back  objeCt  )  then,  without  moving  the 
table,  go  round  it,  and  look  through  the  fights  by  the 
other  end  of  the  index,  to  fee  if  the  other  objeCl  can  be 
perceived  \  if  it  be,  the  table  is  in  the  fine  y  if  not,  it 
muff  be  fhifted  to  one  fide,  according  to  your  judge¬ 
ment,  till  through  the  fights  both  objeCts  can  be  feen. 

The  aforefaid  obfervation  only  informs  you  if  the  ffation 
be  ftraight  in  the  line  ;  but  to  know  if  it  be  in  the 
right  part  of  the  fine  $  that  is,  if  the  diftance  has  been 
rightly  laid  down  :  fix  the  table  in  the  original  pofi¬ 
tion,  by  laying  the  index  along  the  ffation  line,  and 
turning  the  table  about  till  the  fore  and  back  objeCls 
appear  through  the  fights,  and  then  alfo  will  the  needle 
point  at  the  lame  degree  as  at  firft.  Then  lay  the  in¬ 
dex  over  the  ffation  point  and  any  other  point  on  the 
paper  reprefenting  an  objeCt  which  can  be  feen  from  the 
ffation  )  and  if  the  faid  objeCl  appear  ffraight  through 
the  fights,  the  ffation  may  be  depended  on  as  right  j  if 
not,  the  diftance  fhould  be  examined  and  corrected  till 
the  objeCl  can  be  fo  feen.  .And  for  this  very  ufefui 
purpofe,  it  is  advifeable  to  have  fome  high  objeCl  or 
two,  which  can  be  feen  from  the  greateft  part  of  the 
ground  accurately  laid  down  on  the  paper  from  the  be¬ 
ginning  of  the  furvev,  to  ferve  continually  as  proof  ob- 
je&s. 

When  from  any  ffation,  the  f®re  and  back  objeCls 
cannot  both  be  feen,  the  agreement  of  the  needle  with 
one  of  them  may  be  depended  on  for  placing  the  table  *  See  Hut' 
ffraight  on  the  line,  and  for  fixing  it  in  the  original  t^‘ s 
pofition  *  Jurer\ 

The  foregoing  examples  are  extremely  fimple,  as  the  Method  of 
bounding  fines  are  ftraight  and  regular.  Here,  there- meafuring 
fore,  it  is  not  requifite  to  meafure  what  furveyors  call°^setSr 
the  offsets,  or  the  perpendicular  diftances  between  a 
bafe  line,  and  the  feveral  angles  which  it  fubtends.  It 
feldom  happens,  however,  that  the  wrork  can  be  carried 
on  in  fo  regular  a  wTay,  as  the  bounding  lines,  even  of 
fmall  pieces  of  ground,  are  generally  more  or  lefs 
crooked. 

Let  11s  fuppofe  A,  /,  myny  o,  p,  q ,  r,  (fig.  5.)  to  be  a 
crooked  hedge,  or  other  boundary  of  a  piece  of  ground, 
and  A  B  the  general  bafe  line  fubtending  its  feveral 
angles.  In  meafuring  along  this  bafe,  when  the  furvey- 
or  comes  oppofite  to  any  of  the  bendings  or  corners  of 
the  fence,  as  at  c ,  d ,  e ,  &.c.  he  meafures  the  perpendicu¬ 
lar  offsets  c  /,  d  m ,  e  n ,  & c.  either  with  the  offset  ftaff, 
or,  if  they  are  of  confiderable  length,  with  the  chain. 

Thefe  offsets  are  to  be  noted  down,  as  will  be  explained 
immediately. 

When  the  offsets  are  not  very  large,  their  places  may 
be  determined  pretty  exaCtly  by  the  eye,efpecially  when 
affifted  by  laying  dowm  the  offset  ftaff  in  a  direction  per¬ 
pendicular  to  the  bafe,  and  oppofite  to  the  angles  ;  but 
when  the  offsets  are  very  large,  their  pofitions  are  beft 
determined  by  the  crofs,  or  the  plane  table,  in  the  fol- 
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when  coming  nearly  oppofite  to  /,  where  an  offset  is 
likely  to  Hand,  the  crofs  or  plane-table  is  there  to  be 
fixed,  as  at  e  in  the  line  A  B,  and  its  index  is  to  be 
turned  till  the  extremities  of  the  bate  A  and  B  can  be 
feen  through  the  fights,  both  backward  and  forward. 
Then  looking  along  the  crofs  lights  ot  the  crofs,  or  the 
crofs  line  on  the  index  of  the  plain  table,  it  is  eafy  to 
obferve  whether  the  .ration  of  the  inftrument  be  exactly 
oppofite  to  the  corner.  If  it  be  not,  the  inftrument  mull 
be  moved  backward  or  forward  along  the  line  A  B,  pre¬ 
ferring  the  index  m  the  fame  fituation  till  the  ftation 
and  the  point  /  be  exactly  oppofite  to  each  other.  The 
exaa  meafured  diftance  between  A  and  c,  is  then  to  be 
noted  and  regillered,  and  the  mealure  of  the  offset  e  /  is 
to  be  fet  down  oppofite  to  the  former,  and  on  the  left 
hand  of  it,  as  the  work  is  advancing  from  A  to  B.  In 
the  oppofite  direftion  the  offsets  would  of  courfe  appear 
on  the  right  hand.  In  this  method,  no  field  book,  or 
regilfer  is  ufually  neceffary,  but  where  the  Purvey- is  more 
extenlive,  and  where  the  theodolite  or  other  complex  in- 
llruments  are  required,  it  is  neceffary  to  have  recouife  to 
feme  method  of  regiftering  the  fucceffive  operations. 

The  field  book  employed  on  thefe  occafions  is  va- 
rioully  conllrucled,  according  to  the  talle  or  particular 
object  of  the  furveyor.  The  following  is  a  fpecimen  of 
the  ufual  field  book,  as  defcribed  by  Dr  Hutton. 
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©  x  is  the  firfk  ftation,  where  the  angle  or  Surveying 

*  m  -I  ' 


links 


Offsets  and  remarks  on 
the  left. 

Stations, 

Bearings, 

and 

Diftances. 

Offsets  and  remarks  on 
the  right. 

92 

Crofs  a  hedge,  24 

©  I 

10 50  2 s’ 
00 

73 

248 

610 

954 

25  corner. 

Brown’s  hedge. 

35 

00 

Houfe  corner,  51 

34 

©  2 

53°  10' 
00 

25 

1 20 

734 

00 

21 

29  a  tree. 

40  a  ftile. 

A  brook,  30 

Footpath,  16 

Crofs-hedge,  1 8 

©  3 

67°  20' 
61 

248 

639 

810 

973 

35 

16  a  fprlng. 

20  a  pond. 

Of  the  three  columns  which  compote  this  held  book, 
the  middle  or  principal  column  is  for  noting  down  the 
ltations,  angles,  beatings  and  diilances,  as  they  are  af- 
certained,  and  the  columns  on  the  right  and  left  are  for 
the  offsets  to  the  right  and  left  of  the  principal  courfe, 
which  are  placed  againft  their  correfponding  diftances 
in  the  middle  column,  as  alfo  for  occafional  remarks  or 
memorandums,  to  which  it  may  be  uieful  to  refer  in 
drawing  the  plan  of  the  furveyed  lands. 


Fig. 


bearing  is  105°  25k  On  the  left,  at  73  - 
diftance  or  principal  line,  is  an  offset  of  92  5  and  at 
610  an  offset  of  24  to  a  crofs  hedge.  On  the  right,  at 
o,  or  the  beginning,  an  offset  25  to  the  corner  ot  the 
field  ;  at  248  Brown’s  boundary  hedge  commences  j 
at  610  an  offset  35  *,  and  at  945,  the  end  of  the  firfl 
line  5  the  o  denotes  its  terminating  in  the  hedge.  And 
fo  on  for  the  other  ftations.  A  line  isr  drawn  at  the  end 
of  every  ftation  line,  to  prevent  confufion.  7 

Various  improvements  have  been  made  on  the  field-  Crocker  s 
book,  efpecially  by  Mr  Abraham  Crocker,  and  MrfieicUb00k 
John  Bodham.  We  ftiall  give  a  fpecimen  of  each. 

Fig.  6.  reprefents  a  page  of  Mr  Crocker’s  field-book, 
exhibiting  a  part  of  the  furvey  of  an  eftate  called  the 
Mill  Eftate  j  the  outlines  cf  which  were  furveyed  with 
the  theodolite,  and  the  interior  parts  filled  up  with  the 
chain.  In  this  book  the  operations  are  noted  down,  io 
as  to  begin  from  the  foot  of  the  page,  carrying  them  on 
upwards. 

In  furveying  after  this  method,  Mr  Crocker  adviies 
to  choofe  two  or  more  eminences,  as  principal  ftations, 
and  mealure  a  general  bafe  line  from  one  ftation  to  the 
other,  noting  each  hedge,  brook,  or  other  remarkable 
objea  as  it  is  paffed  by  j  meafuring  alfo  fuch  fhort  per¬ 
pendicular  lines  to  fuch  bends  of  hedges  as  may  be  near 
the  bafe.  From  the  extremities  of  this  bate-line,  or 
from  any  convenient  parts  of  it,  the  furveyor  muft  pro¬ 
ceed  with  other  lines  to  fome  remarkable  objedt  fituated 
towards  the  Tides  of  the  eftate,  without  regarding  the 
angles  they  make  with  the  bafe-line  or  with  one  ano¬ 
ther,  remembering  to  note  every  hedge,  brook,  or  other 
objea  by  which  he  paffes.  Thefe  lines,  when  laid  down 
by  interfeaions,  will  with  the  bafe-line  form  a  principal 
triangle  on  the  ground  to  be  furveyed j  feveral  of  which, 
if  neceffary,  being  thus  laid  down,  the  furveyor  may 
proceed  to  form  other  fmaller  triangles  and  trapezoids, 
on  the  Tides  of  the  former j  and  fo  on  till  the  feveral 
enclofures  are  finifhed. 

This  principal  triangle  being  completed,  and  laid 
down  on  the  rough  plan  paper,  the  parts,  exterior  as 
well  as  interior,  are  to  be  completed  by  fmaller  triangles 
and  trapezoids. 

When  the  whole  plan  is  laid  down  on  paper,  the  con¬ 
tents  of  each  part  of  the  eftate  may  be  calculated  by  the 
methods  already  explained  under  Mensuration. 

In  countries \vhere  the  lands  are  enclofed  with  high 
hedges,  and  where  many  lanes  or  roads  pafs  through  air 
eftate,  a  theodolite  may  be  employed  with  advantage, 
in  afcertaining  the  angles  of  fuch  lands  )  ^and  by  the^e 
msans  an  outline  of  the  eftate  may  be  obtained,  and  the 
lane  lines  ferve  as  the  bafes  of  fuch  triangles  and  trape¬ 
zoids  as  are  neceftary  to  fill  up  the  interior  parts. 

To  illuftrate  this  method,  let  us  take  AB  in  the  plan 
of  the  eftate,  (fig.  8.)  for  the  principal  bafe  line.  From  rw 
B  go  off  to  the  tree  at  C,  noting  down  in  the  field  book  DXXVfc 
every  crofs  hedge  as  you  me 2 fare  on,  and  from  C  mea-  Fig.  8. 
fare  back  to  A,  noting  down  every  thing  remarkable, 
as  before  diredled.  This  ngure  alto  illuftrates  the  me¬ 
thod  of  meafuring  the  crofs  lines,  offsets,  and  interior 

parts  and  enclofures.  s 

Fi<r.  7.  reprefents  a  page  from  Mr  Rodham’s  field  Rodham's 
book?  His  method  of  procedure  is  as  follows  ; — Like  field-book , 
Mr  Crocker,  he  begins  from  the  bottom  of  the  page,  Fig.  7- and 
and  writes  upwards  j  denoting. the  crofting  of  fences, .  by  9- 

lines. 
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Surveying  ]ines  drawn  acrofs  the  middle  column,  or  only  a  part  of 
*“Ty  Inch  a  line  on  the  right  and  left  oppofite  the  figures,  to 
avoid  confufion,  and  the  corners  of  fields,  and  other  re¬ 
markable  turnings  in  the  fences,  towards  which  offsets 
are  taken,  by  lines  joining  like  the  fences,  as  will  be 
beft  feen  by  comparing  the  fpecimen  at  fig.  7.  with  £he 
plan  at  fig.  9. 

The  marks  called  a,  b ,  c,  &c.  are  bed;  made  in  the 
fields,  by  making  a  fmall  hole  with  a  fpade,  and  placing 
there  a  chip  or  fmall  piece  of  wood,  with  the  par¬ 
ticular  letter  marked  on  it,  to  prevent  one  mark  being 
taken  for  another,  on  any  return  to  it,  though  in  gene¬ 
ral  the  name  of  a  mark  is  very  eafily  feen,  by  referring 
in  the  book  to  the  line  in  which  it  was  made.  After 
the  fmall  Italic  letters  have  been  gone  through,  the  ca¬ 
pitals  may  be  next  employed,  and  the  Roman  letters  af¬ 
terwards,  and  fo  on.  Perhaps  it  would  be  preferable  to 
diftinguifh  the  marks  by  figures. 

The  letters  in  the  left  hand  corner  at  the  beginning  of 
each  line,  denote  the  mark  or  place  meafured  from ;  and 
that  at  the  right  hand  comer  of  the  end,  is  the  mark 
meafured  to.  But  when  it  is  not  convenient  to  go  ex- 
a£lly  from  a  mark,  the  place  meafured  from  is  deferib- 
ed  fuck  a  di/lance  from  one  mark  towards  another  ;  and 
where  a  mark  is  not  meafured  to,  the  exa<R  place  is  af- 
certained  by  writing,  turn  to  the  right  or  left  hand, 
fuch  a  di/lance  to  fuch  a  mark,  it  being  always  under- 
flood  that  thofe  diftances  are  taken  in  the  chain  line. 

The  chara&ers  ufed  are  T  for  turn  to  the  right  hand \ 

1  for  turn  to  the  left  hand ,  and  A  placed  over  an  offset,  to 
Ihew  that  it  is  not  taken  at  right  angles  with  the  chain 
line,  but  in  the  line  with  fome  ffraight  fence,  being 
ufed  chiefly  when  eroding  their  directions,  and  is  a  bet¬ 
ter  mode  of  afeertaining  their  true  places  than  by  offsets 
at  right  angles. 

When  a  line  is  meafured  whofe  pofition  is  determin¬ 
ed,  either  by  former  operations  (as  in  the  cafe  of  pro¬ 
ducing  a  given  line  or  meafuring  from  one  known  place 
or  mark  to  another)  or  by  itfelf  (as  in  the  third  fide  of 
a  triangle)  it  is  called  a  faf  line ,  and  a  double  line  is 
drawn  acrofs  the  book  at  the  conclufion  of  it  j  but  if  its 
pofition  be  not  determined  (as  in  the  fecond  fide  of  a 
triangle)  it  is  called  a  loofe  line ,  and  a  fingle  line  is 
drawn  acrofs  the  book.  When  a  line  becomes  deter¬ 
mined  in  pofition,  and  is  afterwards  continued,  a  double 
line  is  drawn  half  through  the  book. 

When  a  loofe  line  is  meafured,  it  becomes  abfolutely 
neceffary  to  meafure  fome  line  that  will  determine  its 
Fig.  p.  pofition.  Thus,  the  firft  line  a  b ,  (fig.  9.)  being  the 
bafe  of  a.  triangle,  is  always  determined,  till  the  third 
fide  j b  is  meafured  ^  then  the  triangle  may  be  con- 
ffruCled,  and  the  pofition  of  both  is  determined. 

At  the  beginning  of  a  line  to  fix  a  loofe  line  to  the 
mark  or  place  meafured  from,  the  fign  of  turning  to  the 
right  or  left  hand  muff  be  added  (as  at  j  in  the  third 
line)  \  otherwife  a  ffranger,  when  laying  dowm  the  wTork, 
may  as  eafily  conffruft  the  triangle  hjb,  on  the  wrona 
fide  of  the  line  a  h ,  as  on  the  right  fide  ;  but  this  error 
cannot  be  committed,  if  the  fign  above  named  be  care¬ 
fully  obferved. 

In  choofing  a  line  to  fix  a  loofe  one,  care  muff  be 
taken  that  it  does  not  make  a  very  acute  or  obtufe 
angle,  as  in  the  triangle  p  Br  j  by  the  angle  at  B  being 
n-ery  obtufe,  a  fmall  deviation  from  truth  would  make 
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the  error  at  B  when  conffruCled  very  confiderable  \  but  Survey*.  I 
by  conftru&ing  the  triangle  p  Bjf,  fuch  a  deviation  is  of  | 
no  confequence. 


When  the  words  leave  off  are  written  in  the  field  *  Hytm 
book,  it  is  to  fignify  that  the  taking  of  offsets  is  from^^ 


thence  difeontinued  ;  and  of  courfe  fomething  is  wanting 


Fig.  it 


between  that  and  the  next  offset 

The  general  ufe  of  the  theodolite  in  meafuring  fepa-  Fra<Rica: 
rate  plots,  has  been  deferibed  under  Mensuration.^11^011 
The  following  practical  directions  for  the  ufe  of  this  in- oftKeTthl 
ffrument  are  given  by  Mr  Crocker,  and  apply  to  his odolite. 
field  book,  exemplified  at  fig.  6.  and  the  plan  at  fig.  10. 

Suppofe  the  furveyor  to  plant  his  theodolite  in  the 
road  ©I,  and  having  duly  adjuffed  it,  by  placing  its 
head  exactly  horizontal,  by  the  levels  ;  and  fetting  the 
index  part  of  the  limb  exaftly  at  360°  j  and  by  moving 
the  whole  head  about  till  360°  in  the  compafs-box  comes* 
to  the  line  in  the  north  end  of  the  needle  ,  there  fixing 
all  faff,  by  the  ferew  under  the  head,  between  the  legs, 
he  will  have  his  inftrument  completely  adjuffed. 

The  theodolite  thus  adjuffed,  the  furveyor  fends  one 
of  his  afffffants  forward  as  far  as  he  can  conveniently 
fee  how  to  meafure  a  ffraight  line,  as  at  0  2.  Taking 
then  his  angle  of  obfervation,  by  his  telefcope,  to  the 
picket  at  that  ftation,  he  finds  it  to  be  69°  from  the 
north  part  of  his  magnetic  meridian  line  towards  the 
eaft,  which  he  enters  in  his  field  book,  noting  it  with 
NE,  as  a  memorandum  on  which  fide  of  the  magnetic 
meridian  it  lies.  He  is  now  to  faften  his  limb  to  the 
other  part  of  the  head,  by  a  ferew  for  that  purpofe. 

His  chain-man  having  laid  the  chain  in  the  direction 
to  the  picket  0  2,  in  order  to  meafure  the  line,  he  makes 
fuch  offsets  to  the  right  and  left,  in  this  firft  chain’s 
length,  as  may  be  neceffary.  At  his  firft  ftation,  he 
finds  that  on  the  right,  the  general  road  fence  is  3® 
links,  and  alfo  a  nook  of  40  links  more,  and  30  links 
broad  ^  and  that  on  the  left  of  his  ftation  he  has  an  off* 
fet  of  10  links,  all  of  which  he  muff  note  in  his  field 
book.  Proceeding  forward  on  this  line,  he  finds  at  30c? 
he  has  an  offset  of  25  on  the  right,  where  is  a  gate. 

U  V-  1. _ _  j  Pi  1  r.  1  *  ’ 


which  he  has  to  notice  *,  and,  on  the  left  20,  which  de* 


termines  the  breadth  of  the  road  at  that  fpot.  At  400, 
he  will  find  10  on  the  right  and  20  on  the  left  to  be 
the  breadth  ;  and  at  700  (the  end  of  the  line)  he  will 
find  35  on  the  right  and  15  on  the  left  to  be  the  breadth 
of  the  road  ;  where  alfo  he  will  find  a  fmall  road  branch¬ 
ing  off  to  the  right.  Thus  the  firft  ftation  line  is  finifh- 
ed. 

To  this  fpot  (which  is  his  fecond  ftation)  he  brings 
the  theodolite  j  and  after  fetting  it  level,  he  unlocks 
the  under  ferew,  and  turns  the  whole  head  about,  till, 
through  the  telefcope,  he  fees  the  back  picket  or  ffatiou 
ftaff  to  be  cut  by  the  crofs  hairs.  Here,  again,  lock¬ 
ing  the  head  of  his  theodolite  firm  by  the  under  ferew, 
he  muft  unferew  the  limb,  and  turn  it  about,  till  through 
the  telefcope,  he  has  a  view  of  the  picket  at  03  ;  the 
bearing  of  which  he  will  find  to  be  2530  10'  from  the 
north  to  the  eaftward,  which  he  will  enter  in  his  field 
book.  Meafuring  on  from  0  2,  towards  ©  3,  he  will 
find  at  130  links,  that  he  is  come  to  a  turnpike,  where 
the  breadths  at  the  right  and  left  are  30  and  I  At 
200,  he  has  an  offset  of  1 5  on  the  left,  and  a  break  off 
at  the  right  of  another  road,  at  25  from  his  line,  with 
two  other  offsets,  as  expreffed  in  the  field  book.  It 
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Is  ,cvl nr.  muft  be  noted  where  this  road  leads  to.  At  265  he 
*-  '  has  offsets  of  30  on  the  left,  and  20  on  the  right.  Thus 

ends  the  fecond  ftation  line. 

Now  bringing  bis  inftrument  to  03,  be  is  to  adjuft 
it  in  the  manner  before  direfted  at  02;  and  turning 
the  limb  about  towards  the  picket  forward,  be  will  find 
the  angle  of  bearing  to  be  570  45',  ftill  from  the  north 
to  the  call  ward.  At  20  links  he  will  be  oppofite  to  a 
crofs  hedge  on  the  left,  belonging  to  the  eft  ate  he  is 
furvevinnr.  At  293  he  ends  the  line  of  this  ftation, 
where  the  offsets  are  5  and  35,  as  noted  in  the  field 
book. 

Coming  next  to  04,  and  having  adjufted  his  theo¬ 
dolite,  he  finds  his  next  angle  —  226°  NE.  At  1 20 
his  offsets  are  20  and  15.  At  410,  they  are  15  and 
30,  where,  on  the  left,  is  a  crofs  hedge,  of  a  backward 
dire&ion.  At  480  his  offsets  are  5  and  25,  where  is 
another  crofs  hedge.  At  750,  is  a  break-in  of  the 
fence,  and  the  offsets  are  30  +  15  on  the  left,  and  10  on 
the  right.  At  1050,  the  offsets  arc  20  on  each  hand, 
and  another  crofs  hedge  on  the  left.  At  1150  are  off¬ 
sets  of  20  and  +  20,  where  (lands  a  houfe.  At  1300, 
the  offset  of  30  on  the  right  terminates  the  houfe  3  and 
at  5  on  the  left  is  a  crofs  hedge,  of  a  backward  direc¬ 
tion.  1350  ends  this  line,  where  roads  diverge  to  the 
right  and  left. 

At  05,  the  inflrument  being  adjufted,  the  angle  is 
found  to  be  284°  50'  nearly  W.  At  50,  his  offset  to 
the  hedge  is  15  3  at  220  it  is  alfo  15,  where  is  a  crofs 
hedge,  the  other  end  of  which  was  noted  at  1050  in  the 
laft  line.  At  3  20  the  offset  is  25  3  at  350,  the  end  of 
the  O,  the  diftance  from  the  fence  is  15. 

At  06,  the  bearing  is  305°  35'  N.  W.  At  130 
the  offset  is  30,  where  a  crofs  hedge  goes  off  to  the 
point  which  was  noted  at  750,  in  the  line  from  04  to 
05.  At  160  the  line  is  nearly  clofe  to  the  fence,  end¬ 
ing  at  210. 

At  07,  the  angle  forward  is  10 6°  25'  N.  W.  The 
line  is  143  long,  with  an  offset  at  the  end  of  15. 

At  08  the  bearing  is  269°  20'  N.  W.  At  100 
and  at  300  the  offsets  are  15  and  10. 

The  bearing  at  ©9  is  70°  45' S.  W.  At  30  the 
meafurer  finds  inexpedient  to  crofs  the  fence,  and  pro¬ 
ceed  within  the  bounds  of  the  eftate.  At  90  he  has  an 
offset  of  30  to  the  right,  where  he  croffes  a  hedge.  At 
880  he  croffes  another  hedge,  having  there  an  offset  of 
20  :  at  940  is  an  offset  of  50.  At  990  he  again  croffes 
the  hedge  3  and  at  1020  is  an  offset  of  20  to  the  left  : 
at  1040  he  again  croffes  the  hedge  :  at  1080  he  conies 
to  the  comer  of  the  farm  houfe  3  and  1165  ends  his  line, 
where  is  a  fmall  curve  at  the  right. 

At  0  10,  the  bearing  is  204°  S.  W.  At  70  is  an 
offset  of  5  at  the  right :  at  200  is  1  5  at  the  left,  and  a 
crofs  hedge  :  at  600  is  25  on  the  left,  and  20  +  15  on 
the  right:  690  ends  the  line,  where  are  15  on  each 
fide,  where  there  is  alfo  a  crofs  hedge. 

The  angle  at  0  1 1  is  35 50  30'  S.  E.  At  280  is  art 
offset  of  30  on  the  right,  and  10  with  a  crofs  hedge  oir 
the  left  :  at  400  is  an  offset  of  30,  and  another  crofs 
hedge  on  the  left  3  and  470.  ends  the  line,  where  are- 
offsets  of  10  and  20  on  the  right  and  the  left. 

At  0  12  the  angle  is  1550  S.  E.  At  Co  is  a  crofs 
hedge:  at  219  the  offsets  are  10  and  15  3  and  at  229 
he  comes  to  clofe  his  work  at  0  1,  from  which  he  fet 
wit. 
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Having  thus  taken  the  circuit  of  this  eftate,  the  mea-  Sun eyirrgs 
furer  muft  proceed  to  plot  the  fame  on  paper,  with  ^omt  %  Crocker->s 
convenient  fcale  *.  #  #  'Elements . 

The  fcale  ufually  employed  for  this  purpofe  is  that  p.235. 
called  the  plotting  fcale ,  plane  fcale ,  or  fcale  of  equal  I?)t;ou 
parts,  represented  at  fig.  11.  and  12.  jSiVufcof1’ 

This  inflrument  contains  different  lcales  or  divided  t^e  pjot. 
lines,  on  both  fides.  There  are  on  one  fide  a  number  tjng„fCales. 
of  plane  feales,  or  feales  of  equal  divifions,  each  of  aFigs.ii.and 
different  number  to  the  inch,  and  alfo  feales  of  chords I2* 
for  laying  down  angles,  and  fome times  the  degrees  of  a 
circle  marked  on  one  edge,  anfvvering  to  a  centre  maiked 
on  the  oppofite  edge,  by  which  means  it  alfo  anfwers 
the  purpofe  of  a  protractor,  ft  here  are  feveral  diagonal 
feales  on  the  other  fide,  of  different  fizes,  or  different 
dimenfions  to  the  inch,  ferving  to  take  off  lines  expreffed 
by  numbers  to  three  dimenfions,  as  units,  tens,  hundreds, 
as  alfo  a  fcale  of  divifions  which  are  the  100th  parts  of  a 
foot.  The  moft  ufeful  of  all  the  lines  v^hich  can  be  laid 
down  on  this  inftrument,  though  not  always  done,  is  a* 
plane  fcale  on  the  two  oppofite  edges,  made  thin  for  the 
purpofe.  This  line  is  very  ufeful  in  furveying  3  for  by 
laying  down  the  inftrument  on  paper,  with  its  divided 
edge  along  a  line  whereon  feveral  diftances  are  to  be 
laid  off,  for  the  places  of  offsets,  &c.  3  thefe  diftances 
are  all  transferred  at  once  from  the  inftrument  to  the 
line  on  the  paper,  by  making  fmall  points  or  marks 
againft  the  refpeCfive  divifions  on  the  edge  of  the  fcale.  IX 

The  bufmefs  of  plotting  or  laying  down  a  plan  of  an  Directions 
eftate  from  the  memoranda  of  a  field  book,  is  a  very  im-fi|r  Pitting 
portant  branch  of  the  furveyor’s  office.  This  wall  beft-™^ an~ 
be  underftood  by  an  example,  which  we  ftiall  take  alfo 
from  Mr  Crocker.  It  is  adapted  to  the  page  of  luV 
field  book,  already  alluded  to  3  and  the  plan,  when 
completed,  is  feen  at  fig.  10. 

The  vellum  or  paper  on  which  the  plan  is  to  be 
drawn,  being  fmoothly  laid  on  a  drawing  board,  the 
magnetic  meridian  is  to  be  reprefented  by  a  line  drawn 
from  the  bottom  to  the  top. 

A  point  is  to  be  made  about  the  middle  of  this  line, 
on  which  is  to  be  laid  the  centre  of  the  circular  pro# 
traCfor,  placing  the  ftraight  edge  in  fuch  a  manner  as  to 
coincide  with  the  find  meridian  line  :  draw  a  pencil  line 
around  at  the  edge  of  the  protrador. 

The  protrador  being  thus  placed,  and  firmly  fixed  by 
means  of.  pins  in  that  pofition,  or  by  a  lead  weight,  the 
field  book  is  to  be  infpe&ed  for  the  quantity  of  the  an¬ 
gle  at  0i,  which,  in  the  prefent  cafe  is  (fated  at  69° 
north-eaiferly.  This  degree  is  then  to  be  looked  for  on 
the  circular  edge  of  the  protra&or,  and  a  mark  made  oiv 
the  paper  with  a  fine  plotting-pin,  at  that  number,  which 
is  to  be  marked  I,  denoting  01. 

The  field-book  is  then  to  be  infpeefed  for  the  ^  at 
02,  which  in  this  cafe  is  2530  1  o',  where  a  mark  is 
to  be  made  as  before. 

A  fimilar  procefs  is  to  be  followed  with  "all  the  other 
angles,  till  the  fdrveyor  comes  to  the  clofe  on  0  I. 

All  the  angles  being  thus  marked  off,  the  protra&or 
is  to  be  removed. 

The  place  where  the  beginning  of  thte  work  fhould 
be  placed  is  then  to  be  considered,  that  the. whole  may 
come  within  the  compafs  of  the  paper  laid  down  3  where 
a  mark  is  to  be  made,  noting  it  as  ©1,  the  beginning 
of  the  plot. 

The  fore  edge  of  the  parallel  ruler  is  then  laid  from 
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Surveying,  the  central  point  where  the  protra&or  lay,  to  the  mark 
on  the  pencilled  circle  denoting  0  I.  The  fore  edge  of 
the  parallel  ruler  is  next  moved  till  it  touch  the  point 
determined  on  for  the  beginning  of  the  plot,  from  which 
a  pencil  line  in  the  direction  from  the  north  to  the  eaft- 
ward,  is  drawn,  about  the  length  of  the  whole  line  of 
this  0—760. 

A  feather-edge  fcale  is  applied  to  this  pencil  or  ob~ 
feure  line,  the  o  divifion  of  it  at  the  beginning,  marking 
off  every  progreffive  number  where  any  offsets  have  been 
made,  as  at  300,  400,  and  760. 

The  fcale  is  then  turned  acrofs  the  line  (by  fome  crofs 
divifion),  and  the  offsets  on  each  fide  of  the  ftation  line 
are  pricked  off.  At  0,  or  0  1,  the  field  book  fliews 
that  on  the  left  hand,  at  10  links,  is  the  boundary  line 
of  that  fide,  where  there  is  likewife  a  fmall  road  branch¬ 
ing  off.  The  offset  on  the  right  hand  is  30,  which, 
with  +  40,  goes  to  the  extent  of  a  (mail  corner,  alfo 
40  links  in  breadth.  At  300  on  the  left  there  is  an 
offset  of  20,  and  on  the  right  another  of  25,  where 
there  is  alfo  a  gate  to  be  noticed.  At  760  there  is  an 
offset  on  the  left  of  15  ;  and  on  the  right,  one  of  35, 
where  a  fmall  roadway  branches  off.  All  thefe  offsets 
are  to  be  pricked  off  as  the  furveyor  proceeds.  The 
boundary  lines  are  drawn  through  thefe  offset  points, 
and  in  this  manner  the  firfl  ftation  is  completed. 

The  parallel  ruler  is  then  laid  from  the  centre  to  the 
angular  point  of  0  2  5  the  limb  of  it  is  moved  till  it 
touches  the  end  of  the  laft  ftation  line,  from  which  ano¬ 
ther  obfeure  line  is  drawn,  from  the  north-eafterly,  as 
noted  in  the  field  book. 

The  edge  of  the  fcale  is  then  applied  as  before,  .and 
the  numbers  30,  200,  and  265  are  pricked  off.  There 
is  a  toll  gate  at  30  links,  and  a  lane  of  30  links  broad, 
going  off  at  an  acute  angle.  At  265,  the  end  of  this 
iiation,  the  offsets  are  30  and  10. 

The  line  from  0  3  is  then  laid  off,  as  before  dire&ed, 
north-eafterly,  and  the  numbers  20  and  293  are  pricked 
off.  Oppofite  to  £0  is  a  hedge  branching  off  to  the  left, 
and  at  293  the  offsets  are  35  and  5. 

The  line  north-eafterly  is  laid  off  from  04,  and  the 
numbers  on  that  line  are  pricked  off  as  they  appear  in 
the  field  book,  and  the  offsets  are  made  as  follows.  At 
120,  15  and  20  are  fet  off  j  at  410  are  30  and  15, 
where  two  hedges  branch  off  nearly  in  the  direction  of 
the  fide  {ketches.  At  480  the  offsets  are  25  and  5, 
where  there  is  a  crofs  hedge  on  the  left.  At  750  on 
the  left,  is  30  +  15  with  a  crofs  hedge,  and  on  the  right 
10.  At  1050  on  the  left,  is  20  with  a  crofs  hedge, 
and  20  on  the  right.  At  1150  on  the  right,  is  20  +  20, 
where  ftands  a  houfe.  At  1300  on  the  left,  is  5  with 
a  crofs  hedge  5  on  the  right  is  30,  with  a  road  branching 
from  it :  1350  completes  this  line. 

At  0  5  the  work  takes  another  direction,  and  goes 
backward  towards  the  well.  The  ruler  is  laid  from  the 
centre  to  this  flation,  and  an  obfeure  line  drawn  in  the 
direction  mentioned.  The  ditlances  and  offsets  are 
pricked  off  as  in  the  field  book.  Here  are  offsets  on 
one  fide  only,  not  being  in  a  road  way. 

At  06  fet  off  the  line  fouth-wefterly,  pricking  off 
the  diftances  and  offsets  as  in  the  field-book. 

This  fpecimen  is  fufficient  to  give  a  complete  idea  of 
the  practice  of  plotting  ;  and  more  would  be  only  a 
tedious  repetition.  It  muff,  however,  be  obferved,  that 
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the  accuracy  and  facility  of  the  work  greatly  depend  on  Sufvep 
the  judgement  and  care  exercifed  in  keeping  a  correCl  '“v 
and  clear  field-book. 

When  a  circuit  is  plotted  off,  the  meafurer  muft  fill 
up  the  interior,  by  feparately  completing  the  meafure  of 
each  field  with  the  chain,  fo  that  they  may  be  laid  down 
on  the  plan  in  their  proper  fituations  and  dimenfions. 

The  lines  taken  with  the  theodolite  will  here  be  of 
great  fervice,  as  the  bafe  lines  of  a  number  of  interior 
angles. 

The  furveyor  having  thus  on  paper,  a  reprefentation 
of  the  eflate,  muft  draw  fuch  meafuring  lines  on  it,  as 
will  enable  him  to  calculate  the  content  of  each  field 
feparately.  Having  made  out  a  fair  plot  of  his  work, 
another  line  muft  be  drawn  for  the  true  meridian,  to  the 
eaftward  of  the  former,  according  to  the  variation  of 
the  magnetic  needle,  where  the  eftate  lies.  On  this  true 
meridian  line  may  be  placed  any  device  whatever,  as 
a  north  point.  A  title  muft  alfo  be  given  to  the  map, 
a  fcale  drawn  of  the  proportion  ufed  in  the  plotting,  and 
a  border  to  the  WThole  *.  *See6 

Having  thus  explained  the  general  practice  of  fur- fr>J 
veying  according  to  the  lateft  improvements,  we  fhall^^’ 
fhew  how  a  furveyor  is  to  proceed  in  mealuring  and 
planning  counties  and  towTns.  12 1 

To  furvey  a  County  or  large  TraB  of  Land \ — 1 .  Chufe  Method 
two,  three,  or  four  eminent  places  for  ftations,  fuch  as ^urveyi,J 
the  tops  of  high  hills  or  mountains,  towers,  or  church 
fteeples,  which  may  be  feen  from  one  another,  and  from 
which  moft  of  the  towns,  and  other  places  of  note,  may 
alfo  be  feen.  And  let  them  be  as  far  diftant  from  each 
other  as  poflible.  On  thefe  places  raife  beacons,  or 
long  poles,  with  flags  of  different  colours  flying  at  them, 
fo  as  to  be  vifible  from  all  the  other  ftations. 

2.  At  all  the  places  which  are  to  be  fet  down  in  the 
map,  plant  long  poles  with  flags  at  them  of  feveral  co¬ 
lours,  to  diftinguifh  the  places  from  each  other,  fixing 
them  on  the  tops  of  church  fteeples,  or  the  tops  of 
houfes,  or  in  the  centres  of  fmaller  towns. 

It  is  not  neceffary  to  have  thefe  marks  at  many 
places  at  once,  as  fuppofe  ten  at  a  time.  For  when  the 
angles  have  been  taken  at  the  two  ftations,  to  all  thefe 
places,  the  marks  may  be  removed  to  new  ones,  and  fo 
fucceflively  to  all  the  places  required.  Thefe  marks 
being  fet  up  at  a  convenient  number  of  places,  and  fuch 
as  may  be  feen  from  both  ftations,  go  to  one  of  thefe  fta¬ 
tions,  and  with  an  inftrument  for  taking  angles,  {landing 
at  that  ftation,  take  all  the  angles  between  the  other 
ftation,  and  each  of  thefe  marks,  obferving  which  is 
blue,  which  red,  &c.  and  on  which  hand  they  lie  }  and 
fet  all  down  with  their  colours.  Next  go  to  the  other 
ftation,  and  take  all  the  angles  between  the  firft  fta¬ 
tion,  and  each  of  the  former  marks,  and  fet  them  down 
with  the  reft,  each  againft  thofe  correfponding  with  ti  e 
fame  colour.  If  practicable,  the  angles  may  alfo  be 
taken  at  fome  third  ftation,  which  may  ferve  to  prove 
the  work,  if  the  three  lines  interfeCl  in  that  point  where 
any  mark  ftands.  The  marks  muft  be  allowed  to  re¬ 
main  till  the  obfervations  are  finifhed  at  both  ftations, 
and  then  they  muft  be  taken  down,  and  fet  up  at  frefh 
places.  The  fame  operations  muft  be  performed  at 
both  'ftations,  for  thefe  frefh  places,  and  the  like  for 
others.  The  inftrument  for  taking  angles  muft  be  ex¬ 
ceedingly  accurate,  made  on  purpofe  with  telefcopic 
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urveying.  fights,  and  of  three,  four,  or  five  feet  radius.  A  cir- 
cumferentor  is  reckoned  a  good  inftrument  for  this  pur- 
pofe. 

3.  Though  it  be  not  abfolutely  neceffary  to  meafure 
any  diftance  j  becaufe  a  ftationary  line  being  laid  down 
from  any  fcale,  all  the  other  lines  will  be  proportional 
to  it  ;  yet  it  is  better  to  meafure  fome  of  the  lines,  to 
afcertain  the  diftances  of  places  in  miles  :  and  to  know 
how  many  geometrical  miles  there  are  in  any  length ; 
and  from  thence  to  make  a  fcale  for  meafuring  any  di¬ 
fiance  in  miles.  In  meafuring  any  diftance,  it  will  not 
be  exa£t  enough  to  go  along  the  high  roads,  on  account 
of  their  turnings  and  windings,  and  fcarcely  ever  lying 
in  a  right  line  between  the  ftations,  which  would  caufe 
endlefs  reduflions,  and  create  trouble  to  make  it  a  right 
line,  for  which  reafon  it  can  never  be  exa£t.  But  a 
better  way  is  to  meafure  in  a  right  line  with  a  chain, 
between  fiation  and  ftation,  over  hills  and  dales,  or 
level  fields,  and  all  obftacles.  Only  in  cafes  of  water, 
woods,  towns,  rocks,  banks,  &c.  where  one  cannot  pafs, 
fuch  parts  of  the  line  muft  be  meafured  by  the  method 
of  inacceffible  difiances ;  and  befides,  allowing  for  a- 
feents  and  defeents,  when  we  meet  with  them.  A  good 
compafs  that  thews  the  bearing  of  two  ftations,  will  al¬ 
ways  diredl  to  go  ftraight,  when  the  two  ftations  are 
not  feen ;  but  when  a  ftraight  progrefs  can  be  made, 
offsets  may  be  taken  to  any  remarkable  places,  likewife 
noting  the  interfeflion  of  the  ftationary  line,  with  all 
roads,  rivers,  &c. 

4.  From  all  the  ftations,  and  in  the  whole  progrefs, 
care  muft  be  taken  to  obferve  fea  coafts,  the  mouths  of 
rivers,  towns,  caftles,  houfes,  churches,  windmills,  wa¬ 
termills,  trees,  rocks,  fands,  roads,  bridges,  fords,  ferries, 
woods,  hills,  mountains,  rills,  brooks,  parks,  beacons, 
fluices,  floodgates,  locks,  &c.  and  in  general  every  thing 
remarkable. 

5.  When  the  firft  and  main  ftation  lines  are  done, 
which  command  the  whole  country,  inner  ftations  are 
then  to  be  taken  at  fome  places  already  determined, 
which  will  divide  the  whole  into  feveral  partitions,  and 
from  thefe  ftations  may  be  determined  the  places  of  as 
many  of  the  remaining  towns  .as  poftible.  If  any  re¬ 
main  in  that  part,  more  ftations  may  be  taken  at  fome 
places  already  determined,  from  which  the  reft  may  be 
determined.  Proceeding  thus  through  all  parts  of  the 
•country,  ftation  may  be  taken  after  ftation,  till  all  that 
"are  required  be  determined.  I11  general,  the  ftation 
diftances  muft  always  pafs  through  fuch  remarkable 
points  as  have  been  formerly  determined  by  the  pre¬ 
ceding  ftations. 

6.  The  pofition  of  the  ftation  line  meafured,  or  the 
point  of  the  compafs  on  which  it  lies,  muft  be  deter¬ 
mined  by  aftronomical  obfervation.  Hang  up  a  thread 
and  plummet  in  the  fun  over  fome  partin  the  ftation  line, 
obferving  when  the  fhadow  runs  riong  that  line,  and 
at  that  moment  take  the  fun’s  altitude  ;  then  having 
his  declination,  and  the  latitude,  the  azimuth  will  be 
found  by  fpherical  trigonometry.  The  azimuth  is  the 
angle  which  the  ftation  line  makes  with  the  meridian, 
and  therefore  a  meridian  may  eafily  be  drawn  through 
therfiap;  or  a  meridian  maybe  drawn  through  it  by 
hanging  up  two  threads  in  a  line  with  the  pole  ftar, 
when  due  north,  which  may  be  known  from  aftrono- 
mical  tables.  Or  thus ;  Obferve  the  ftar  Alioth,  or 
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that  in  the  rump  of  the  Great  Bear,  being  that  next  the  Surveying, 
fquare ;  or  elfe  Cafliopeia’s  hip  5  obferving  by  a  line  ‘"V—"-4 
and  plummet  when  either  of  thefe  ftars  and  the  pole 
ftar  comes  into  a  perpendicular  5  and  at  that  time  they 
are  due  north.  Therefore  two  perpendicular  lines  be¬ 
ing  fixed  at  that  moment,  towards  thefe  two  ftars,  will 
give  the  pofition  of  the  meridian,  13 

A  Town  or  City  may  be  furvey ed  with  any  of  the  Method  of 
inftruments  for  taking  angles,  but  beft  of  all  with  the^urvey*n® 
plane  table,  v/here  every  minute  part  is  drawn  while  in 
fight.  It  is  alfo  proper  to  have  a  chain  of  50  feet  long, 
divided  into  50  links,  and  an  offset-ftaff  of  10  feet  long. 

Begin  at  the  meeting  of  two  or  more  of  the  principal 
ftreets  through  which  the  longeft  profpe£t  may  be  had, 
to  get  the  longeft  ftation  lines.  Having  there  fixed  the 
inftrument,  draw  lines  of  dire&icn  along  thofe  ftreets, 
ufing  two  men  as  marks,  or  poles  fet  in  wooden  pe- 
deftals,  or  perhaps  fome  remarkable  places  in  the  houfes 
at  the  farther  ends,  as  windows,  doors,  corners,  &.c» 

Meafure  thefe  lines  with  the  chain,  taking  offsets  with 
the  ftaff,  at  all  corners  of  ftreets,  bendings,  or  windings, 
and  to  all  remarkable  obje&s,  as  churches,  markets, 
halls,  colleges,  eminent  houfes,  &c.  Then  remove  the 
inftrument  to  another  ftation  along  one  of  thefe  lines, 
and  there  repeat  the  fame  procefs  as  before,  and  fo  on 
till  the  whole  be  completed. 

Thus,  in  fig.  13.  (part  of  the  New  Town  of  Edin¬ 
burgh)  fix  the  instrument  at  A,  and  draw  lines  in  the 
dire£lion  of  all  the  ftreets  meeting  in  that  place,  and 
meafure  AB,  noting  the  ftreet  on  the  left  at  m.  At 
the  fecond  ftation  B,  draw  the  dire&ions  of  the  ftreets 
meeting  there,  and  meafure  CD.  Do  the  fame  at  D, 
and  meafure  DE,  noting  the  place  of  the  crofs  ftreets  at 
/>.  In  this  manner  go  through  all  the  principal  ftreets. 

This  being  done,  proceed  to  the  fmaller  and  intermedi-*  See  Hut- 
ate  ftreets  ;  and  laftly  to  the  lanes,  alleys,  courts,  yards, 
and  every  part  which  it  may  be  deemed  expedient  to  re- 
prefent*.  m  14 

We  (hall  conclude  this  article  with  a  few  pra&ical  Subterra- 
remarks  on  fubterraneous  furveying ,  or  the  method  ofneolls^ur* 
furveying  mines,  and  otfier  works  below  ground,  taken veyin^* 
chiefly  from  Mr.  Fenwick’s  work  on  fubterraneous  fur- 
v eying,  lately  published. 

The  inftruments  employed  in  furveying  under  ground, 
are  the  circumferentor,  the  chain  (in  coal  mines)  con¬ 
taining  100  links,  and  an  inftrument  for  taking  the 
angles  of  elevation  or  depreftion,  to  reduce  the  mea- 
furements  to  horizontal  diftances,  where  the  lines  are  not 
level.  In  lead  mines,  they  fometimes  employ  a  cord, 
divided  into  10  feet,  inftead  of  a  chain. 

In  conducing  a  fubterraneous  furvey,  the  inftrument 
ufed  is  placed  where  the  furvey  is  intended  to  commence, 
and  a  perfon  goes  forward  in  the  dire&ion  of  the  line  to 
be  furveyed,  holding  a  lighted  candle  in  his  hand,  to 
the  remote!!  point  at  which  his  light  can  be  feen  through 
the  fights  of  the  inftrument  5  its  bearing  is  then  taken  by 
the  circumferentor,  and  noted  down  in  the  furvey  book. 

The  furveyor  then  proceeds  to  take  the  diftance  of  the 
light,  or  objedl,  from  the  inftrument,  which  is  after¬ 
wards  removed,  and  a  perfon  Hands  on  the  fpot  where  it 
flood,  holding  one  end  of  the  chain  in  his  hand,  while 
another,  going  towards  the  objeft,  holds  the  other  end, 
together  with  a  lighted  candle,  in  the  fame  hand,  and 
being  dire&ed  by  the  former,  till  the  hand  holding  the 
O  candle 
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Surveying,  candle  and  the  chain  is  in  a  dire£l  line  with  the  object 
*'■"  "v  or  light  whofe  bearing  was  taken.  At  that  place,  the 

firft  chain  is  marked.  The  perfon  who  flood  where  the 
inftrument  was  placed  then  comes  forward  to  the  mark 
at  the  end  of  the  firft  chain,  the  other  advancing  for¬ 
ward  another  chain,  with  the  chain  and  candle  in  the 
fame  hand,  as  before  dire&ed  :  here  the  fecond  chain  is 
to  be  marked.  Proceeding  in  this  manner  till  the  dif- 
tance  of  the  objedl  be  determined,  which  being  noted 
down  in  chains  and  links  in  the  furvey  book,  oppofite 
to  the  bearing,  the  firft  bearing  and  diftance  is  comple¬ 
ted.  Fixing  the  inftrument  again  where  the  light  as  an 
objedl  flood,  or  at  the  termination  of  the  foregoing 
bearing  and  diftance,  and  taking  the  fecond  bearing,  by 
directing  the  perfon  to  go  forward  as  before,  fo  far  as 
his  light  can  be  feen,  or  at  any  convenient  diftance, 
the  furvey  or  is  to  proceed  as  before,  till  the  whole  is 
completed. 

Such  furveys  would  require  five  people  to  be  employ¬ 
ed,  that  the  work  may  be  expeditioufly  performed  $ 
viz.  one  to  carry  forward  the  furvey,  and  make  the  re- 
quifite  obfervations  and  remarks  5  another  to  carry  the 
inft rumen ts  employed  ;  another  to  diredl  the  chain  ;  a 
fourth  perfon  to  lead  it,  and  a  fifth  to  go  forward  with 
a  light,  as  an  obje£l,  from  one  ftation  to  another.  Dur¬ 
ing  the  time  of  making  the  furvey,  care  muft  be  taken 
not  to  admit  any  iron  or  fteel  within  four  feet  of  the 
inftrument,  for  fear  of  attra£ling  the  needle,  which  has 
been  known  to  be  affected  at  nearly  three  times  that 
diftance,  by  a  maffy  piece  of  iron.  If  the  glafs  of  the 
inftrument  ftiould  require  cleaning,  it  muft  be  rubbed 
as  gently  as  poftible,  and  not  writh  any  filken  fubftance, 
by  means  of  which  eledlric  matter  may  be  excited,  and 
prevent  the  needle  from  traverfing.  Should  fuch  mat¬ 
ter  be  excited,  it  may  be  difeharged  by  touching  the 
furface  of  the  glafs  with  a  wet  finger. 

To  render  this  fyftem  of  furveying  familiar  to  the 
young  miner,  it  would  be  neceffary  for  him  to  put  up  a 
number  of  marks  on  the  furface,  taking  afterwards  their 
bearing  and  diftance  from  each  other,  according  to  the 
method  before  direfted  ;  but  to  make  a  nearer  approach 
to  the  form  of  fubterraneous  furveying,  it  would  be  bet¬ 
ter  to  perform  it  at  night,  by  the  afliftance  of  candles  $ 
and  many  evenings  might  be  found  favourable  for  this 
method  of  pra&ifing.  Lanterns  may  be  employed,  if 
the  current  of  air  ftiould  be  too  ftrong  for  the  flame  of  a 
candle  *. 

The  method  of  furveying  and  recording  bearings  is  as 
follows, 

.  Suppofe  the  bearing  of  ABC  (fig.  14)  is  required. 
Set  the  circumferentor  on  A  (the  north  being  reprefented 
by  N,  and  the  fouth  by  S)  ;  then  turning  that  part  of 
the  inftrument  having  the  fieur  de  /is,  or  other  device, 
from  you,  or  towards  B,  turn  the  inftrument  till  the 
obje£l  B  is  feen  through,  and  cut  by  the  hair  in  the 
fights  \  and  the  angle  NAB  being  the  angle  that  the 
fights  and  line  A  B  make  with  the  magnetic  meridian, 
N  S  will  be  the  bearing  of  B  from  A,  fuppofe  30°^ 
which  alfo  being  to  the  right  fide  of  the  north  meridian, 
will  be  north  30°  eaft.  Then  bring  the  inftrument  for¬ 
ward  to  B,  fixing  it  there,  and  directing  the  fame  fight 
at  B  towards  C,  as  was  directed  at  A,  towards  B  $ 
then  obferve  the  angle  that  B  C  makes  with  the  magne¬ 
tic  meridian,  which  fuppofe  250  N  B  C  5  and  being  to 
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the. left  of  the  meridian,  will  be  north  25®  weft.  To  Survey? 
prove  the  work,  and  try  the  accuracy  of  the  inftrument v 
when  it  is  {landing  at  B,  apply  the  eye  to  that  fight 
which  was  next  B  when  it  flood  at  A  }  then  take  the 
bearing  of  A  from  B,  which,  if  found  to  be  the  re- 
verfe  of  B  from  A,  fhows  the  work  to  be  fo  far  true. 

The  bearing  of  B  being  taken  in  like  manner  from  C, 
will  prove  the  truth  of  the  furvey.  The  degrees  of  each 
bearing  muft;  always  be  taken  by  the  fame  end  of  the 
needle. 

Suppofe  the  bearing  of  B  from  A,  C  from  B,  and 
D  from  C,  (fig.  15.)  be  required.  Fix  the  inftrument 
at  A,  with  the  feur  de  /is,  or  other  arbitrary  device,, 
towards  B ;  then  take  the  bearing  of  B,  as  before  de- 
feribed,  which  fuppofe  to  make  an  angle  of  30°  NAB 
to  the  right  with  the  magnetic  meridian,  or  north  30° 
eaft  }  let  the  inftrument  be  removed  to  B,  and  take  the 
bearing  of  C,  which  fuppofe  ZZ300  NBC  to  the  left,  or 
north  30°  weft  \  then  remove  the  inftrument  to  C,  and 
take  the  bearing  of  D,  which  fuppofe  =65°  SCD  ta 
the  left,  or  fouth  65®  eaft  :  Thus, 

From  A  to  B  north  30°  eaft. 

— -  B  to  C  north  30°  weft. 

- -  C  to  D  fouth  65°  eaft. 

This  furvey  may  be  proved  in  the  fame  manner  as  the 
preceding. 

Suppofe  the  fubterraneous  working  ABCD  A  (fig.  16.) 
to  be  furvey ed,  beginning  at  the  pit  A :  Fix  the  inftru¬ 
ment  at  the  centre  of  the  pit  A  ;  then  let  a  perfon  hold 
a  lighted  candle  at  B  (being  the  utmofl  diftance  at 
which  it  can  be  feen  through  the  fights  of  the  inftru¬ 
ment),  the  bearing  of  which  being  taken  from  A,  fup¬ 
pofe  due  fouth,  or  in  the  direflion  of  the  magnetic  me¬ 
ridian  of  A,  and  its  diftance  from  A  fuppofe  6  chaias 
57  links,  which  is  placed  in  the  furvey  book  as  under  ; 
Remove  the  inftrument  to  B,  where  the  candle  flood, 
and  direft  the  perfon  to  place  the  lighted  candle  at  C  -7 
then  take  its  bearing  from  B,  which  fuppofe  it  to  make 
an  angle  CBS  8o°  with  the  magnetic  meridian,  or 
to  bear  fouth  8o°  weft,  and  its  diftance  being  found  7 
chains  10  links,  remove  the  inftrument  to  C,  the  candle 
being  removed  to  D  ;  then  take  its  bearing  and  di¬ 
ftance  as  before,  which  fuppofe  north  io°  weft  5  chains  5 
remove  the  inftrument  to  D,  and  diredl  the  candle  to 
be  placed  at  the  centre  of  the  pit  A,  where  the  furvey 
commenced  5  then  take  its  bearing  from  D,  north  yoa 
eaft  8  chains  35  links,  and  the  furvey  is  finifticd. 


Chains.  Links. 

AB  fouth  6  57 

BC  fouth  80  weft  7  IO 

CD  north  io°  weft  5  o 

DA  north  70°  eaft  8  35 

This  furvey  may  be  proved  by  adding  together  the 
degrees  contained  in  the  interior  angles,  which,  if  they 
amount  to  360,  the  work  will  be  right. 

The  proof  may  be  made  by  finding  the  northing, 
fouthing,  eafting  and  welling  of  all  the  bearings  and  di- 
ftances.  If  the  fouthings  are  equal  to  the  northings,  and 
the  weftings  equal  to  the  eaftings,  then  will  the  work  be 
right. 

Thus* 
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C.  j,L<« 

Northings . 
C.  L. 

Southings , 

C.  L. 

Eqflings, 

C.  L. 

Weflings, 

C.  L. 

Thus,  S.  6  57 

0  0 

6  57 

0  0 

O  0 

S.  80®  W  7  10 

0  0 

1  23 

0  0 

6  98 

N.  io°  W  6  0 

4  93 

0  0 

0  0 

0  87 

N.700  E.  8  35 

2  87 

0  0 

-  —7  85 

0  0 

7  80 

0 

00 

7  85 

7  8  5 

^  The  fouthings  and  northings  therefore  being  equal, 

?  *  as  alfo  the  eaftings  and  weftings,  the  work  is  thus  pro¬ 

ved  to  be  right  *. 

Mr  Fenwick  gives  the  following  dire&ions  for  plan¬ 
ning  fubterraneous  furveys,  and  for  determining  errors 
that  may  arife  in  plotting,  through  inattention  to  the 
magnetic  variation. 

As  the  magnetic  meridian  is  always  changing,  the 
bearings  of  the  fame  objedt,  taken  by  fuch  a  meridian 
at  different  times,  muft  alfo  vary  from  each  other,  ex¬ 
cept  reduced  to  bearings  with  the  true  meridian.  Let 
NS  (fig.  17.)  reprefent  the  meridian  of  a  plan,  which 
is  alfo  fuppofed  to  be  the  true  meridian  j  and  if  a  fub¬ 
terraneous  excavation  is  to  be  plotted  on  it  from  the  pit 
A,  and  this  excavation  is  found  to  form  a  bearing  of 
north  io°  weft  10  chains,  by  an  inftrument  whofe 
needle  had  20°  of  weft  variation  \  now  if  the  excavation 
north  10°  weft  10  chains  be  plotted  on  the  plan  by  its 
meridian  NS,  which  is  the  true  meridian,  it  will  be  re- 
prefented  by  AB  }  but  the  bearing  being  taken  by  a 
needle  having  20°  of  weft  variation,  it  fhould  form  a 
bearing  of  north  30°  wreft  with  the  meridian  NI,  as  re- 
prefented  by  A  b  ;  then  A  b  will  be  the  true  diredlion 
of  the  excavation  from  the  pit  A,  and  b  B  will  be  the 
magnitude  of  the  error.  Or,  inftead  of  reducing  the 
excavation  to  its  bearing  with  the  true  meridian  NI,  it 
will  be  equally  as  true  if  ns  is  drawn  on  the  plan,  and 
made  to  reprefent  the  magnetic  meridian  of  the  needle 
by  which  the  bearing  was  taken,  with  which  AB  will 
form  a  bearing  of  north  10°  weft. 

We  fhall  add  a  few  examples  illuftrative  of  the  error 
arifing  from  plotting  a  fubterraneous  furvey  on  a  plan, 
without  attending  to  the  variation  of  the  magnetic  me¬ 
ridian,  and  alfo  how  its  magnitude  can  be  ascertained. 

Example  I. — The  following  is  a  fubterraneous  fur¬ 
vey,  commencing  at  a  pit  called  the  B  pit,  north  30°, 
weft  6  chains,  north  70°,  eaft  10  chains,  north  30°,  eaft 
5  chains,  and  north  230,  weft  8  chains,  which  was  fur- 
veyed  by  an  inftrument  whofe  needle  had  24°  of  weft 
variation  ;  under  what  bearings  muft  the  furvey  be  plot¬ 
ted  on  a  plan  whofe  delineated  meridian  has  1 f  of  weft 
variation  ? 

Reduce  the  bearings,  as  taken  by  a  meridian  having 
240  of  weft  variation,  to  bearings  with  a  meridian  having 
1 40  of  weft  variation  :  thus, 


Bearings  with  a  meridian 
of  24°  of  weji  variation , 
Chains. 

North  30°  weft  6 

North  70°  eaft  10 

North  30°  eaft  5 

North  250  weft  8 


Bearings  with  a  meridiaii 
of 1 5°  °f  wefl  variation. 
Chains/ 

North  390  weft  6 

North  6i°  eaft  10 

North  21°  eaft  5 

North  340  weft  8 


The  furvey  muft  be  plotted  under  bearings  with  a 
magnetic  meridian  having  150  of  weft  variation,  as 
above,  commencing  at  the  B  pit. 

Example  II. — If  the  following  fubterraneous  furvey, 
north  90  weft  8  chains,  north  30°  eaft  7  chains,  and 
north  21°  weft  8  chains  be  made  by  an  inftrument 
whofe  needle  has  230  of  weft  variation,  and  plotted  on 
a  plan  by  a  meridian  having  50  of  magnetic  variation, 
without  being  reduced  thereto  \  what  will  be  the  mag¬ 
nitude  of  the  error  refulting  from  fuch  negleft  ? 

Suppofe  A  (fig.  18.)  the  point  of  commencement  of 
the  furvey  on  the  plan,  and  let  the  meridian  of  the 
plan  be  reprefented  by  N  j*,  having  f  of  weft  variation 
with  the  true  meridian  NS  ;  then  the  firft  bearing,  north 
90  weft  8  chains,  will  be  reprefented  by  AB  ;  the  fe- 
cond,  north  30°  eaft  7  chains,  by  BC ;  and  the  third 
bearing,  north  21 0  weft  8  chains,  by  CD  \  theh  ABCD 
will  reprefent  the  furvey  plotted,  without  attending  to 
the  magnetic  variation  :  But  as  the  furvey  was  made 
by  an  inftrument  whofe  needle  had  230  of  weft  varia¬ 
tion,  therefore  each  bearing,  when  truly  plotted,  muft 
be  fet  off  from  a  meridian  of  that  variation,  which,  let 
ns  reprefent ;  then,  north  90  weft  8  chains  will  be  re¬ 
prefented  by  A  b ,  north  30°  eaft  7  chains  by  b  c,  and 
north  21°  weft  8  chains  by  c  d ;  then  Kb  cd  will  re¬ 
prefent  the  furvey  truly  plotted,  and  dD  will  be  the 
magnitude  of  the  error. 

Or  the  furvey  may  be  plotted  by  reducing  the  bear¬ 
ings,  as  taken  by  a  meridian  of  23d  of  weft  variation,  to 
bearings  with  a  meridian  of  50  of  variation,  as  repre¬ 
fented  by  N  j*,  and  plotted  from  it  accordingly  $  which 
will  exa&ly  coincide  with  A  bed,  as  before. 

To  difeover,  by  calculation,  the  magnitude  of  the 
error,  reduce  the  bearings  of  the  furvey,  as  taken  by  a 
magnetic  meridian  having  230  of  weft  variation,  to  bear¬ 
ings  with  the  true  meridian  ;  and  alfo  the  fame  bearings, 
as  if  taken  by  a  meridian  having  50  of  weft  variation, 
to  bearings  with  the  true  meridian  ;  then  determine  the 
northing  and  eafting  of  D  from  d :  thus, 


With  a  meridian  of  230 
of  weji  variation. 

Chains. 

N.  90  W.  8 

N.  30°  E.  7 

N.  210  W.  8 


With  the  true  meridian . 

C 

N.  3  20  W.  8 

N.  70  E.  7 

N.  440  W,  8 


With  a  i7ieridian  of  50 
wef  variation, 

C. 

N.  90  W.  8 

N.  3c0  E.  7 

N.  2i°  W.  8 


With  the  true  meridian . 

C. 

N.  i4°  W.  8 

N.  25°E.  7 

N.  26°  W  8 


N. 


'Surveying. 
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‘r  ,  , 

Northing. 

Southing . 

Eqfiing . 

Wefting. 

C. 

C.  L. 

C.  L. 

C.  -  L. 

C.  L. 

N.  320  W.  8 

6  78 

4  23 

N.  70  E.  7 

6  94 

O  85 

N.  440  W.  8 

5  75 

A  a 

5  55 

-  ■  1  r; 

*9  47 

9  78 

8  93  a  d. 


c. 

c. 

L. 

C.  L. 

C.  L. 

c. 

L. 

N.  i4°  W. 

8 

7 

76 

I 

93 

N.  25°  E. 

7 

6 

34 

2  95 

N.  26°  W. 

8 

7 

19 

A  p 

3 

5® 

21 

29 

XX.  V 

5 

43 

2  95 

2  48  e  D  or  a  f 


SurveyiR; 

c  >! 
Survivor 


M  d  8  chains  93  links — a  f  2  chains  48  links=r/V  6  chains  45  links. 

A  e  21  chains  29  links— Art  19  chains  47  linksrztf  e  or  fD  1  chain  82  links. 


Then,  as  f  d  6.45 
Is  to  radius 
So  is  fD  1.82 


•8095595 

10.0000000 

.2600714 


To  tang,  ^d  if  43'  9.4505 1 1 7 

From  90° — 1 50  45':=740  15',  ^.N  dD. 


— 2  — 2 

And  f  6.45  +  1.82=6.7  dD,  or  6  chains  70  links. 


&  P-  *55' 


Therefore,  the  amount  of  the  error,  or  the  bearing 
and  diftance  of  D  from  d ,  will  be  north,  740  15'  eaft 
6  chains  70  links  with  the  true  meridian. 

SURVEYOR,  a  perfon  who  has  the  overfight  *nd 
care  of  confiderable  works,  lands,  or  the  like. 

Surveyor,  likewife  denotes  a  gauger  }  as  alfo  a  per¬ 
fon  who  furveys  lands,  and  makes  maps  of  them. 

SURVIV  OR,  in  Law ,  fignifies  thelongeft  liver  of  joint 
tenants,  or  of  any  two  perfons  jointly  interefted  in  a  thing. 

SURVIVORSHIP,  is  that  branch  of  mathematics 
which  treats  of  reverfions  payable  provided  one  or  more 
particular  perfons  furvive  certain  others.  By  reverfions 
are  meant  payments  not  to  take  place  till  fome  future 
period.  Survivorfhip  forms  one  of  the  moft  difficult  and 
complicated  parts  of  the  doCtrine  of  reverfions  and  life- 
annuities.  It  has  been  very  fully  treated  of  by  Mr 
Thomas  Slmpfon  in  his  Select  Exercifes,  and  confider- 
ably  improved  by  Dr  Price  and  Mr  Morgan,  who  have 
bellowed  a  great  deal  of  attention  on  this  fubjeCt  5  though 
fome  parts  of  their  principles  are  erroneous. 

The  calculations  are  founded  on  the  expectation  of 
lives  at  different  ages,  deduced  from  tables  formed  from 
bills  of  mortality,  of  which  fee  feveral  examples  under 
the  article  Bills  of  MORTALITY .  By  the  expectation  of 
life  is  meant  the  mean  time  that  any  fingle  or  joint  lives 


at  a  given  age  is  found  to  continue  }  that  is,  the  number 
of  years  which,  taking  one  with  another,  they  actually 
enjoy,  and  may  be  confidered  as  fure  of  enjoying  }  thofe 
who  furvive  that  period  enjoying  as  much  more  time  in 
proportion  to  their  number  as  thofe  who  fall  ffiorfc  of  it 
enjoy  lefs.  Thus,  fuppofing  46  perfons  alive  all  40  years 
of  age,  and  that  one  will  die  every  year  till  they  are  all 
dead  in  46  years,  half  46  or  23  will  be  the  expectation 
of  each  of  them.  If  M.  de  Moivre’s  hypothefis  were 
true,  that  men  always  decreafe  in  an  arithmetical  pro¬ 
gression,  the  expectation  of  a  fingle  life  is  always  half 
its  complement  (a),  and  the  expectation  of  two  joint 
lives  one-third  of  their  common  complement.  Thus, 
fuppofing  a  man  40,  his  expectation  would  be  23,  the 
half  of  46,  his  complement}  the  expectation  of  two  joint 
lives,  each  40,  would  be  1 5  years  4  months,  or  the  third 
part  of  46. 

The  number  expreffing  the  expectation,  multiplied 
by  the  number  of  fingle  or  joint  lives  (of  which  it  is  the 
expectation),  added  annually  to  a  fociety,  gives  the  whole 
number  living  together,  to  which  fuch  an  annual  addi¬ 
tion  would  in  time  grow.  Thus,  fince  1 9,  or  the  third 
of  57,  is  the  expectation  of  two  joint  lives,  whofe  com¬ 
mon  age  is  29,  twenty  marriages  every  year  between 
perfons  of  this  age  would  in  57  years  grow  to  20  times 


I 

1 


(a)  By  the  complement  of  a  life  is  meant  what  it  wants  of  86,  which  M.  de  Moivre  makes  the  boundary  of 
human  life.  Thus  if  a  man  be  30,  the  complement  of  his  life  is  56. 
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IQ,  or  380  marriages,  always  exifting  together.  And 
fince  the  expe&ation  of  a  fingle  life  is  always  half  its 
complement,  in  57  years  20  fingle  perfons  added  an¬ 
nually  to  a  town  will  increafe  to  20  times  28.5,  or  5703 
and  when  arrived  at  this  number,  the  deaths  every  year 
will  juft  equal  the  acceftions,  and  no  farther  increafe  be 
poflible.  It  appears  from  hence,  that  the  particular  pro¬ 
portion  that  becomes  extinft  every  year,  out  of  the  whole 
number  conftantly  exifting  together  of  fingle  or  joint 
lives,  muft,  wherever  this  number  undergoes  no  varia¬ 
tion, ’  be  exactly  the  fame  with  the  expe&ation  of  thofe 
lives,  at  the  time  when  their  exiftence  commenced. 
Thus,  was  it  found  that  a  19th  part  of  all  the  marriages 
among  any  bodies  of  men,  whofe  numbers  do  not  vary, 
are  diffolved  every  year  by  the  deaths  of  either  the  huf- 
band  or  wife,  it  would  appear  that  19  was,  at  the.  time 
they  were  contracted,  the  expe&ation  of  thefe  marriages. 
In  like  manner,  was  it  found  in  a  fociety,  limited  to  a 
fixed  number  of  members,  that  a  28th  part  dies  annually 
out  of  the  whole  number  of  members,  it  would  appear 
that  28  was  their  common  expectation  of  life  at  the  time 
they  entered.  So  like  wife,  were  it  found  in  any  town 
or  diftriCt,  where  the  number  of  births  and  burials  are 
equal,  that  a  20th  or  30th  part  of  the  inhabitants  die 
annually,  it  would  appear  that  20  or  30  was  the  expec¬ 
tation  of  a  child  juft  born  in  that  town  or  diftriCt;  Thefe 
expectations,  therefore,  for  all  fingle  lives,  are  eafily 
found  by  a  table  of  obfervations,  fhowing  the  number 
that  die  annually  at  all  ages  out  of  a  given  number  alive 
at  thofe  ages  ;  and  the  general  rule  for  this  purpofe  is, 
to  divide  the  fum  of  all  the  living  in  the  table,  at  the 
age  whofe  expectation  is  required,,  and  at  all  greater 
ages,  by  the  fum  of  all  that  die  annually  at  that  age  and 
above  it 3  or,  which  is  the  fame,  by  the  number  (in  the 
Table)  of  the  living  at  that  age  3  and  half  unity  fub- 
traCted  from  the  quotient  will  be  the  required  expecta¬ 
tion.  Thus,  in  Dr  Halley’s  table,  given  in  the  article 
Annuity,  the  fum  of  all  the  living  at  20  and  upwards 
is  20,724,  which,  divided  by  598,  the  number  living 
at  the  age  of  20,  and  half  unity  fubtraCted  from  the 
quotient,  gives  34.15  for  the  expectation  of  20.. 

In  calculating  the  value  or  expectation  of  joint  lives, 
M.  de  Moivre  had  recourfe  to  the  hypothefis,  that  the 
probabilities  of  life  decreafe  in  a  geometrical  progreftion  *, 
believing  that  the  values  of  joint  lives,  obtained  by  rules 
derived  from  it,  would  not  deviate  much  from  the  truth. 
But  in  this  he  was  greatly  miftaken 3  they  generally  give 
Tefults  which  are  near  a  quarter  of  the  true  value  too 
great  in  finding  the  prefent  value  of  one  life  after  it  has 
furvived  another  in  a  fingle  payment,  and  about  two- 
fifths  too  great  when  the  value  is  fought  in  annual  pay¬ 
ments  during  the  joint  lives.  They  ought  therefore  to 
be  calculated  on  the  hypothefis  (if  they  are  calculated 
on  hypothefis  at  all),  that  the  probabilities  of  life  de¬ 
creafe  in  arithmetical  progreftion,  wThich  is  not  very  far 
from  the  truth.  Even  this  hypothefis  never  correfponds 
with  the  fact  in  the  firft  and  laft  periods  of  life,  and  in 
fome  fituations  not  in  any  period  of  life.  Dr  Price  and 
Mr  Morgan  therefore  have  given  tables  of  the  value  of 
fives,  not  founded  on  any  hypothefis,  but  deduced  from 
bills  of  mortality  themfelves.  Some  of  thefe  we  fhall 
give  at  the  end  of  this  article.  Mr  Morgan  has  like- 
wife  given  rules  for  calculating  values  of  lives  in  this 
manner. 

M.  de  Moivre  has  alfo  fallen  into  miftakes  in  his  rules 
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for  calculating  the  value  of  reverfions  depending  on  fur-  Survivor- 
vivorfhip  :  thefe  have  been  pointed  out  by  Dr  Price  in  ,  ^P- 

the  third  effay  in  the  firft  volume  of  his  Treatife  on  Re-  v 
verfionary  Payments  3  who  has  alfo  given  proper  rules 
for  calculating  thefe  values,  the  moft  important  of  which 
are  comprehended  in  the  following  paragraphs.  1 

Suppofe  a  fet  of  married  men  to  enter  into  a  fociety  in  Method  of 
order  to  provide  annuities  for  their  widows,  and  that  it  numbe^olf 
limited  to  a  certain  number  of  members,  and  conftantly  annuitants 
kept  up  to  that  number  by  the  admiflion  of  new  mem-  that  will 
bers  as  the  old  ones  are  loft  3  it  is  of  importance,  in  the  come  on  a 
firft  place,  to  know  the  number  of  annuitants  that  after  fociety* 
fome  time  will  come  upon  the  eftablifhment.  Now  fince 
every  marriage  produces  either  a  widow  or  widower  3  and  » 
fince  all  marriages  taken  together  would  produce  as  many 
widows  as  widowers,  were  every  man  and  his  wife  of  the 
fame  age,  and  the  chance  equal  which  (hall  die  firft  3  it 
is  evident,  that  the  number  of  widows  that  have  ever 
exifted  in  the  world,  would  in  this  cafe  be  equal  to  half 
the  number  of  marriages.  And  what  would  take  place  ' 
in  the  world  muft  alfo,  on  the  fame  fuppofitions,  take 
place  in  this  fociety.  In  other  words,  every  other  per- 
fon  in  fuch  a  fociety  leaving,  a  wfidow,  there  muft  arife 
from  it  a  number  of  widows  equal  to  half  its  own  num¬ 
ber.  But  this  does  not  determine  what  number,  all  liv¬ 
ing  at  one  and  the  fame  time,  the  fociety  may  expe£l 
will  come  to  be  conftantly  on  it.  It  is,  therefore,  ne- 
ceftary  to  determine  how  long  the  duration  of  furvivor- 
fhip  between  perfons  of  equal  ages  will  be,  compared  with 
the  duration  of  marriage.  And  the  truth  is,  that,  fup- 
pofing  the- probabilities  of  life  to  decreafe  uniformly,  the 
former  is  equal  to  the  latter  3  and  confequently  that  the 
number  of  furvivors,  or  (which  is  the  fame,  fuppofing 
no  fecond  marriages)  of  widows  and  widowers  alive  to¬ 
gether,  which  will  arife  from  any  given  fet  of  fuch  mar¬ 
riages  conftantly  kept  up,  will  be  equal  to  the  whole 
number  of  marriages  3  or  half  of  them  (the  number  o 
widows  in  particular)  equal  to  half  the  number  of  mar¬ 
riages.  Now  it  appears  that  in  moft  towns  the  decreafe 
in  the  probabilities  of  life  is  in  fa&  nearly  uniform.  Ac¬ 
cording  to  the  Brefiaw  Table  of  Obfervations  (fee  An¬ 
nuity),  almoft  the  fame  numbers  die  every  year^from 
20  years  of  age  to  77.  After  this,  indeed,  fewer  die, 
and  the  rate  of  decreafe  in  the  probabilities  of  life  is  re 
tarded.  But  this  deviation  from  the  hypothefis  is  incon- 
fiderable  3  and  its  effeft,  in  the  prefent  cafe,  is  to  render 
the  duration  of  furvivorfhip  longer  than  it  would  other- 
wife  be.  According  to  the  London  Table  of  Obferva¬ 
tions,  the  numbers  dying  every  year  begin  to  grow  lefs 
at  50  years  of  age  3  and  from  hence  to  extreme  old  age 
there  is  a  conftant  retardation  in  the  decreafe  of  the  pro¬ 
babilities  of  life.  Upon  the  whole,  therefore,  it  appears 
that,  according  to  the  Breflaw  Table,  and  fuppofing  no 
widows  to  marry,  the  number  inquired  after  is  fomewhat 
greater  than  half  the  number  of  the  fociety  ;  but,  ac¬ 
cording  to  the  London  Table,  a  good  deal  greater. 

This,  however,  has  been  determined  on  the  fuppofition 
that  the  hufbands  and  wives  are  of  equal  ages,  and  that 
then  there  is  an  equal  chance  who  (hall  die  firft.  But  in 
reality  hufbands  are  generally  older  than  wives,  and 
males  have  been  found  to  die  fooner  than  females,  as 
appears  inconteftably  from  feveral  of  the  tables  in  Dr 
Price’s  Treatife  on  Reverfions.  It  is  therefore  more 
than  an  equal  chance  that  the  hufband  will  die  before 
his  wife.  This  will  increafe.  confiderably  the  dura  tick 
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of  furvivorfhip  on  the  part  of  the  women,  and  confe- 
quently  the  number  which  we  have  been  inquiring  af¬ 
ter.  The  marriage  of  widows  will  diminifh  this  num¬ 
ber,  but  not  fo  much  as  the  other  caufes  will  increafe  it. 

If  the  fociety  comprehends  in  it  from  the  firft  all  the 
married  people  of  all  ages  in  any  town,  or  among  any 
clafs  of  people  where  the  numbers  always  continue  the 
fame,  the  whole  colleftive  body  of  members  will  be  at 
their  greatefl:  age  at  the  time  of  the  eftablifhment  of  the 
fociety  ;  and  the  number  of  widows  left  every  year  will 
at  a  medium  be  always  the  fame.  The  number  of  wi¬ 
dows  will  increafe  continually  on  the  fociety,  till  as 
many  die  every  year  as  are  added.  This  will  not  be 
till  the  whole  colleftive  body  of  widows  are  at  their 
greatefl  age,  or  till  there  are  among  them  the  greatefl 
poffible  number  of  the  oldefl  widows  ;  and  therefore  not 
till  there  has  been  time  for  an  acceflion  to  the  oldefl  wi¬ 
dows  from  the  youngefl  part. 

Let  us,  for  the  fake  of  greater  precifion,  divide  the 
whole  medium  of  widows  that  come  on  every  year  into 
different  claffes  according  to  their  different  ages,  and 
fuppofe  fome  to  be  left  at  56  years  of  age,  fome  at  46, 
fome  at  36,  and  fome  at  2 6.  The  widows,  conflantly 
in  life  together,  derived  from  the  ffrfl  clafs,  will  come 
to  their  greatefl  age,  and  to  a  maximum ,  in  30  years, 
fuppofing,  with  M.  de  Moivre,  86  to  be  the  utmofl  ex¬ 
tent  of  life.  The  fame  will  happen  to  the  fecond  clafs 
in  40  years,  and  to  the  third  in  50  years.  But  the  whole 
body  compofed  of  thefe  claffes  will  not  come  to  a  maxi¬ 
mum  till  the  fame  happens  to  the  fourth  or  youngefl 
clafs  that  is,  not  till  the  end  of  60  years.  After  this 
the  affairs  of  the  fociety  will  become  ftationary,  and  the 
number  of  annuitants  on  it  of  all  ages  will  keep  al¬ 
ways  nearly  the  fame. 

If  a  fociety  begins  with  its  complete  number  of  mem¬ 
bers,  but  at  the  fame  time  admits  none  above  a  particu¬ 
lar  age  :  If,  for  inffance,  it  begins  with  200  mem¬ 
bers  all  under  50,  and  afterwards  limits  itfelf  to  this 
number,  and  keeps  it  up  by  admitting  every  year,  at  all 
agesBetween  26  and  50,  new  members  as  old  ones  drop 
off  •  in  this  cafe,  the  period  neceffary  for  bringing  on 
the  maximum  of  annuitants  will  be  juft  doubled. 

To  determine  the  fum  that  every  individual  ought  to 
pay  in  a  fingle  prefent  payment,  in  order  to  intitle  his 
widow  to  a  certain  annuity  for  her  life,  let  us  fuppofe 
the  annuity  3I.  per  annum,  and  the  rate  of  interefl  four 
per  cent.  It  is  evident,  that  the  value  of  fuch  an  ex¬ 
pectation  is  different,  according  to  the  different  ages  of 
the  purchafers,  and  the  proportion  of  the  age  of  the  wife 
to  that  of  the  hufband.  Let  us  then  fuppofe  that  every 
perfon  in  fuch  a  fociety  is  of  the  fame  age  with  his  wife, 
and  that  one  with  another  all  the  members  when  they 
enter  may  be  reckoned  40  years  of  age,  as  many  enter¬ 
ing  above  this  age  as  below  it.  It  has  been  demonflra- 
ted  by  M.  de  Moivre  and  Mr  Simpfon,  that  the  value 
of  an  annuity  on  the  joint  continuance  of  any  two  lives, 
fubt rafted  from  the  value  of  an  annuity  on  the  life  in  ex¬ 
pedition,  gives  the  true  prefent  value  of  annuity  on 
what  may  happen  to  remain  of  the  latter  of  the  two 
lives  after  the  other. 

In  the  prefent  cafe,  the  value  of  an  annuity  to  be  en¬ 
joyed  during  the  joint  continuance  of  two  lives,  each 
40,  is,  by  Table  II.  9.826,  according  to  the  probabili¬ 
ties  of  life  in  the  Table  of  Obfervations  formed  by  Dr 
Halley  from  the  bills  of  mortality  of  Breftaw  in  Silefta. 
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The  value  of  a  fingle  Jife  40  years  of  age,  as  given  by  Surviv 
M.  de  Moivre,  agreeably  to  the  fame  table,  is  13.20  j, 
and  the  former  fubtrafted  from  the  latter,  leaves  3.37, 
or  the  true  number  of  years  purchafe,  which  ought  to 
be  paid  for  any  given  annuity,  to  be  enjoyed  by  a  per¬ 
fon  40  years  of  age,  provided  he  furvives  another  perfon 
of  the  fame  age,  intereft  being  reckoned  at  four  per 
cent,  per  annum.  The  annuity,  therefore,  being  30I. 
the  prefent  value  of  it  is  30  multiplied  by  3.37,  or 
loil.  2s. 

If,  inftead  of  a  fingle  prefent  payment,  it  is  thought  What  fcl 
preferable  to  make  annual  payments  during  the  mar-ouglitt 
riage ;  what  thefe  annual  payments  ought  to  be  is  eafilyj^*n  1 
determined  by  finding  what  annual  payments  during ™antf 
two  joint  lives  of  given  ages  arc  equivalent  to  the  value 
of  the  reverfionary  annuity  in  prefent 'money.  Suppofe, 
as  before,  that  the  joint  lives  are  each  40,  and  the  re¬ 
verfionary  annuity  30I.  per  annum.  An  annual  pay¬ 
ment  during  the  continuance  of  two  fuch  lives  is  worth 
(according  to  Table  II.)  9.82  years  purchafe.  The  an- 
nual  payment  ought  to  be  fuch  as,  being  multiplied  by 
9.82,  will  produce  101.1l.  the  prefent  value  of  the  an¬ 
nuity  in  one  payment.  Divide  then  101.1  by  9.82,  and 
10.3  the  quotient  will  be  the  annual  payment.  This 
method  of  calculation  fuppofes  that  the  firft  annual  pay¬ 
ment  is  not  to  be  made  till  the  end  of  a  year.  If  it  is 
to  be  made  immediately,  the  value  of  the  joint  lives  will 
be  increafed  one  year’s  purchafe  7  and  therefore,  in  or¬ 
der  to  find  the  annual  payments  required,  the  value  of 
a  prefent  fingle  payment  muff  be  divided  by  the  value 
of  the  joint  lives  increafed  by  unity.  If  the  fociety  pre¬ 
fer  paying  part  of  the  value  in  a  prefent  fingle  payment 
on  admiffion,  and  the  reft  in  annual  payments  ,  and  if 
they  fix  thefe  annual  payments  at  a  particular  lum,  the 
prefent  fingle  payment  paid  on  admiffion  is  found  by 
lubtrafting  the  value  of  the  annual  payment  during  the 
joint  liv^s  from  the  whole  prefent  value  of  the  annuity 
in  one  payment.  Suppofe,  for  inftance,  the  annual  pay¬ 
ments  to  be  fixed  at  five  guineas,  the  annuity  to  be  30I. 
the  rate  of  intereft  four  per  cent,  and  the  joint  lives  each 
40  ;  the  value  of  the  annuity  in  one  prefent  fingle  pay¬ 
ment  is  101.1l.  The  value  of  five  guineas  or  5.25  per 
annum,  is  (5.25  multiplied  by  9.82  the  value  of  the 
joint  lives)  51.55  5  which,  fubtrafted  from  igi.i1.  gives 
49.5I.  the  anfwer. 

If.a  fociety  takes  in  all  the  marriages  among  perfons 
of  a  particular  profeffion  within  a  given  diftrift,  and 
fubjefts  them  for  perpetuity  to  a  certain  equal  and  com¬ 
mon  tax  or  annual  payment,  in  order  to  provide  life 
annuities  for  all  the  widows  that  ftiall  refult  from  thefe 
marriages  j  fince,  at  the  commencement  of  fuch  an’efta- 
blifhment,  all  the  oldefl,  as  well  as  the  youngefl,  mar¬ 
riages  are  to  be  intitled  equally  to  the  propofed  benefit, 
a  much  greater  number  of  annuitants  will  come  imme¬ 
diately  on  it  than  would  come  on  any  fimilar  efla- 
blifhment  which  limited  itfelf  .in  the  admiffion  of  mem¬ 
bers  to  perfons  not  exceeding  a  given  age.  This  will 
check  that  accumulation  of  money  which  fhould  take 
place  at  firft,  in  order  to  produce  an  income  equal  to 
the  difburfements  at  the  time  when  the  number  of  an¬ 
nuitants  comes  to  a  maximum;  and  therefore  will  be  a 
particular  burden  upon  the  eftablifhment  in  its  infancy. 

For/ this  fome  compenfation  muff  be  provided  \  and  the 
equitable  method  of  providing  it  is,  by  levying  fines  at. 
the  beginning  of  the  eftablifhment  on  every  member  ex¬ 
ceeding 
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ceeding  a  given  age,  proportioned  to  the  number  of 
years  which  he  has  lived  beyond  that  age.  But  if  fuch 
fines  cannot  be  levied,  and  if  every  payment  muft  be 
be  equal  and  common,  whatever  difparity  there  may  be 
in  the  value  of  the  expedations  of  different  members, 
the  fines  muft  be  reduced  to  one  common  one,  anfwer- 
ing  as  nearly  as  poflible  to  the  difadvantage,  and  pay¬ 
able  by  every  member  at  the  time  when  the  eftablifti- 
ment  begins.  After  this,  the  eftablilbment  wall  be  the 
fame  with  one  that  takes  upon  it  all  at  the  time  they 
marry  ;  and  the  tax  or  annual  payment  of  every  mem¬ 
ber  adequate  to  its  fupport  will  be  the  annual  payment 
during  marriage  due  from  perfons  who  marry  at  the 
mean  age  at  which,  upon  .an  average,  all  marriages  may 
be  confidered  as  commencing.  The  fines  to  be  paid  at 
fir  ft  are,  for  every  particular  member,  the  fame  with 
the  difference  between  the  value  of  the  expedation  to 
him  at  his  prefen t  age,  and  what  would  have  been  its 
value  to  him  had  the  fcheme  begun  at  the  time  he  mar¬ 
ried.  Or,  they  are,  for  the  whole  body  of  members, 
the  difference  between  the  value  of  the  common  expec¬ 
tation,  to  perfons  at  the  mean  age  of  all  married  perfons 
taken  together  as  they  exift  in  the  world,  and  to  per¬ 
fons  at  that  age  which  is  to  be  deemed  their  mean  age 
when  they  marry. 

Suppofe  we  wifh  to  know  the  prefent  value  of  an  an¬ 
nuity  to  be  enjoyed  by  one  life,  for  what  may  happen 
to  remain  of  it  beyond  another  life,  after  a  given  term  ; 
that  is,  provided  both  lives  continue  from  the  prefent 
time  to  the  end  of  a  given  term  of  years  j  the  method 
of  calculating  is  this  :  Find  the  value  of  the  annuity  for 
two  lives,  greater  by  the  given  term  of  years  than  the 
given  lives ;  difcount  this  value  for  the  given  term  \ 
and  then  multiply  by  th^  probability,  that  the  two  gi¬ 
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produd  will  be  the  anfwer.  Thus,  let  the  two  lives  be 
each  30,  the  term  feven  years,  the  annuity  iol.  intereft 
four  per  cent.  The  given  lives,  increafed  by  feven 
years,  become  each  37.  The  value  of  two  joint  lives, 
each  37,  is  (by  Table  II.)  10.25.  The  value  of  a 
fingle  life  at  37  is  (by  the'  table  under  the  article  An¬ 
nuity)  13.67.  The  former  fubtraded  from  the  latter 
is  3.42,  or  the  value  of  an  annuity  for  the  life  of  a  per- 
fon  37  years  of  age,  after  another  of  the  fame  age,  as 
has  been  fhown  above.  3.42  difcounted  for  feven  years 
(that  is,  multiplied  by  0.76  the  value  of  il.  due  at  the 
end  of  feven  years)  is  2.6.  The  probability  that  a 
fingle  life  at  30  fhall  continue  feven  years  is  (b). 
The  probability,  therefore,  that  two  fuch  lives  (hall 
continue  feven  years,  is  decimals  0.765  \ 

and  2.6  multiplied  by  0.765  is  1.989,  the  number  of 
years  purchafe  which  ought  to  be  given  for  an  annuity 
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to  be  enjoyed  by  a  life  now  30  years  of  age,  after  a  Survivor- 
life  of  the  fame  age,  provided  both  continue  feven ,  , 

years.  The  annuity  then  being  iol.  its  prefent  value  is 
19.89I.  #  6 

Suppofe  the  value  is  required  of  an  annuity  to  be  en-  Method  of 
joyed  for  what  may  happen  to  remain  of  one  life  aftervalue  of  aiw 
another,  provided  the  life  in  expedation  continues  a  gi-  annuity  for 
ven  time.  1.  Find  the  prefent  value  of  the  annuity  forwhatmay 
the  remainder  of  the  life  in  expectation  after  the  given  happen  to 
time,  which  is  done  in  this  manner  :  Multiply  the  Pre~r^pfe0* 
fent  value  of  the  life  at  the  given  time  by  the  prefent  °ftee/ano- 
value  of  il.  to  be  received  at  that  time,  and  multiply  ther,  pro- 
the  produCt  again  by  the  probability  that  the  life  in  ex-  vided  the 
peCtation  will  continue  fo  long.  Let  the  given  time  hfein  ex- 
which  the  life  in  expectation  is  to  continue  be  15  years,  continues 
and  let  the  perfon  then  be  arrived  at  50  years  of  age.  a  given 
A  life  at  fifty,  according  to  M.  de  Moivre’s  valuation  term, 
of  lives,  and  reckoning  intereft  at  four  per  cent,  is 
worth  11.34  years  purchafe.  The  prefent  value  of  il. 
to  be  received  at  the  end  of  1 5  years,  is  0.5553,  anc* 
the  probability  that  a  life  at  35  will  continue  15  years 
is  Thefe  three  values  multiplied  into  one  another 

give  4*441*  for  the  prefent  value  of  the  life  in  expedi¬ 
tion.  2.  Find  the  value  of  the  reverfion,  provided  both 
lives  continue  the  given  time,  by  the  rule  given  in 
parag.  5th.  3.  Add  thefe  values  together,  and  the  fum 
will  be  the  anfwer  in  a  fingle  prefent  payment.  We 
fhall  now  illuftrate  this  rule  by  an  example. 

An  annuity  of  iol.  for  tKe  life  of  a  perfon  now  30,  is 
to  commence  at  the  end  of  1 1  years,  if  another  perfon 
now  40  fhould  be  then  dead  j  or,  if  this  fliould  not 
happen  at  the  end  of  any  year  beyond  1 1  years  in  which" 
the  former  fhall  happen  to  furvive  the  latter  :  What  is 
the  prefent  value  of  fuch  an  annuity,  reckoning  intereft 
at  four  per  cent,  and  taking  the  probabilities  of  life  as 
they  are  in  Dr  Halley’s  table,  given  in  the  article 
Mortality  ? 

The  value  of  iol.  per  annum,  for  the  remainder  of 
the  life  of  a  perfon  now  30,  after  1 1  year*  is  69.43k 
The  probability  that  a  perlon  40  years  of  age  fhall  live 
1 1  years,  is,  by  Dr  Halley’s  table  The  probabi¬ 

lity,  therefore,  that  he  will  die  in  1 1  years,  is  fob- 
traded  from  unity  (c),  or  ;  which  multiplied  by 
69*431*  1 7.1 61. — The  value  of  the  reverfion,  pro¬ 

vided  both  live  11  years,  is  17I.  and  this  value  added 
to  the  former,  makes  34.16k  the  value  required  in  a 
fingle  prefent  payment  5  which  payment  divided  by 
11.43I.  the  value  of  two  joint  lives,  ^aged  30  and  40, 
with  unity  added,  gives  3I.  j  or  the  value  required  in 
annual  payments  during  the  joint  lives,  the  firft  pay¬ 
ment  to  be  made  immediately- 

Table 


(b)  The  probability  that  a  given  life  fhall  continue  any  number  of  years,  or  reach  a  given  age,  is  (as  is  well 
known)  the  fradion,  whofe  numerator  is  the  number  of  the  living  in  any  table  of  obfervations  oppofite  to  the  given 
age,  and  denominator,  the  number  oppofite  to  the  prefent  age  of  the  given  life. 

(c)  For  the  difference  between  unity  and  the  fradion  exprefling  the  probability  that  an  event  will  happen,  gives 
the  probability  that  it  will  not  happen. 
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Table  I.  Showing  the  Prefetit  Values  of  an  Annuity  of 
.  i  l,  on  a  Single  Life ,  according  to  M*  de  Moivre's  Hy - 
pothejis . 


Age. 

*  per  ct 

{3^perO 

t  ‘  per  ct. 

4iperct|5  perct. 

6  per  ct* 

8 

9 

10 

‘9-73< 

i9<86£ 

19.86* 

18.16c 

18.26c 

18.26c 

5  16.79] 
)  l6.88^ 
)  l6.88^ 

:  ‘5-595 

1 15.67: 
>  15.67: 

?  *4-544 

>  14.607 

>  14.607 

.  12.790 
12.839 
12.839 

1 1 

12 

*3 

M 

x5 

1 6 

*7 

18 

*9 

20 

‘9-73<: 

19.60^ 

19.46c 

1 9-33 1 
19.192 

I9*°5C 

18.00 

'  8-759 

l8.6lC 

18.458 

5 18.16c 
18.04c 

‘7-937 

17.823 

-i7-7°5 

17.58* 

17.467 

‘7-344 

17.22c 

‘7-°93 

5  16.79] 
)  16.69* 
r  16.604 
1 16.508 
’  16.41c 
116.311 
16.205 
i6.ioj 

*5-999 

15.891 

:  ‘  5-595 
>  ‘5-5‘y 
1 ‘5-437 
!‘5-35<: 
>‘5-273 
15.185 
‘5.102 
15.015 

i4-923 

14.831 

i  *4-544 
1 14.48c 
- 14.412 
;  14.342 

.  >4-271 

ii4.‘97 
!  14.122 
I4.O47 
‘3-97° 

£35891 

.  12.79O 
12.741 
12.691 

1 2.639 
12.586 

I2*532 

12.476 

12.419 

12.361 

12.301 

21 

22 

23 

24 

25 

26 

27 

28 

29 
3° 

‘8.305 

18.148 

‘7-99° 

17.827 

17.664 

‘7-497 

‘7-327 

‘7-‘54 

16.979 

l6.800 

16.96^ 

.6.830 

16.696 

16.559 

16.4I9 

16.277 

‘6.‘33 

15-985 

‘5-835 

15.682 

15.781 

15.669 

‘5-554 

‘5-437 

‘5-3‘S 

I5-I97 

‘5-073 

14.946 

I4.816 

I4.684 

‘4-737 

14.641 

‘4--543 

14.442 

‘4.340 

‘4-235 

14.128 

14.018 

‘3-9°5 

‘3-79‘ 

13.81c 

‘3-727 

13.642 

‘3-555 

13.466 

‘3-375 
13.282 
13.186 
13.088 
12  988 

1 2.239 

12,1 77 
12.112 
12.045 
11.978 
11.908 
“.837 
11.763 
11.68$ 
11. 610 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

16.620 
l6  436 
16.248 

16.057 

I5.864 

15.666 

‘5-465 

I5.2OC 

1  5*053 
I5.842 

15.526 

15-367 

15.204 
15.039 
14.871 
14.699 
14.524 
‘4-345 
‘4- 1 63 
‘3  978 

14.549 
14.41 1 
14.270 
14.126 

>3-979 
13.829 
13.676 
‘3-5  ‘9 
‘3-359 
13.196 

‘3-673 

‘3-553 

‘3-43° 

13-304 

‘3- 1 75 
‘3-044 
12.909 

I2-77* 

12.630 

12.485 

12.855 
12.780 
12.673 
12.562 
1 2.449 

1  2.333 
12.214 
I2.O9I 

II.966 

“.837 

‘“53° 

“•449 

“•365 

11.278 

I  I.189 
II.O98 
II.OO3 
IO.9O7 
IO.807 
IO.7O4 

41 

42 

'  43 

44 

45 

46 

47 

48 

49 

50 

14.626 

14.407 

14.185 

I3-958 

13.728 

‘3-493 

i3-254 

13.012 

I2.764 

12.511 

‘3-789 

‘3-596 

‘3-399 

‘3-‘99 

‘2.993 

I2.784 

I2,57r 

I2,354 

I2.I3I 

11.904 

13.028 

I2.858 

12.683 

I  2.  C04 
12.322 
I  2.135 
1 1.944 
n.748 

“•548 

“•344 

‘2-337 
12.185 
12.0  29 

1  I.87O 
11.707 
11.540 

11.368 
II. 192 
II.0I2 
IO.827 

II-7°5 
II-57° 
,I-43I 
11.288 
11. 142 
10.992 
10.837 
10.679 
‘o-5  ‘5 
10.348 

10.599 

10.490 

10.378 

IO.263 

IO.I44 

10.021 

9-895 

9-765 

9.630 

9.492 

51 

52 

53 

54 

55 

56 

57 

58 

<?9 

60 

l7-255 

1 1.994 
11.729 
1 1.457 
11.183 
10.902 
10.616 

io325 
10  029 

9.727 

“.673 

“•437 

11. 195 
10.950 
IO.698 

IO,443 

10.181 

9-9I3 

9.640 

9.361 

TI-*35 

IO.921 

IO.702 

IO.478 

IO.248 

IO.OI4 

9-773 
9-527 
9-275 
9  OI7 

10.638 

10.443 

10.243 

10.059 

9.829 

9.614: 

9-393| 

9.l66' 

8-933 

8.694 

IO.I76 

9-999 

9.817 

9.630 

9-437 

9-239 

9.036 

8.826 

8611 

8.389 

9  349 
9.201 
9.049 
8.891 
8.729 
8.561 
8.387 
8.208 
8.023 

7-83‘ 

61 

62 

63 

64 

9.419 

9-I07 

8.787 

8.462 

9.076 

8.786 

8.488 

8.185 

8-753 

8.482 

8.205 

7.921 

8.449 

8.197 

7-938. 

7-672! 

8.161 

7.926 

7.684 

7-435 

7-633 

7.428 

7.216 

6-997 

4 


Age. 

3  perct. 

3^perct 

4  perct. 

4  {per  ct 

5  per  ct. 

6  per  ct. 

65 

66 

67 

68 
69 

7° 

8.132 

7-794 

7-45° 

7.099 

6-743 

6.378 

7-875 

7-558 

7-234 

6.902 

6-565 

6.219 

7.63 1 

7-333 

7.027 

6.714 

6-394 

6.065 

7-399 

7.119 

6.831 

6-534 

6.23O 

5-9‘8 

7- ‘79 
6.915 

6.643 

6.362 

6.073 

5-775 

6.770 

6-535 

6.292 

6.040 

5-779 

5-5°8 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

6.008 

5-631 

5.246 

4-854 

4-453 

4.O46 

3-632 

3.207 

2.776 

2-334 

5.865 

5-505 

5-‘36 

4-759 

4-373 

3-978 

3-575 

3-163 

2.741 

2.309 

5.728 

5-383 

5.029 

4.666 

4-293 

3.912 

3-52o 

3-m 

2.707 

2.284 

5-596 

5-265 

4.926 

4-576 

4.217 

3-847 

3-467 

2.076 

2.673 

2.259 

5.468 

5-‘52 

4.826 

4.489 

4**43 

3-7^4 

3-4*5 

3-°34 

2.641 

2-235 

5-228 

4-937 

4.636 

4-324 

4.000 

3.664 

3-3‘5 

2-953 

2.578 

2.188 

81 

82 

83 

84 

85 

1.886 

1.429 

0.961 

0-484 

0.000 

I.867 

I.4I  I 

o-955 

0-483; 

0.000: 

1.850 

1.406 

0.950 

0.481 

!  0.000 

!-832 

I-394 

o-943 

0.479 

0.000 

1.816 

1.384 

o-937 
0.479 
,  0.000 

X-783 

I.362 

0.925 

0.472 

0.000 

Table  II.  Showing  the  Value  of  an  Annuity  on  the 
Joint  Continuance  of  Two  Lives,  according  to  M.  de 
Moivre's  Hypothejts. 


Age  of  the 
Youngeft. 

Age  of  the 

Eldeft. 

Value  at  5 
per  cent. 

Value  at  3 
per  cent. 

V alue  at  4 
per  cent. 

10 

15.206 

x3-342 

“•855 

*5 

I4.878 

I3-°93 

II. 661 

20 

I4-5°3 

12.808 

H.430 

25 

14.074 

1 2.480 

1 1.182 

10 

30 

‘3-585 

12.102 

10.884 

35 

‘3-025 

11.665 

IO-537 

40 

12.381 

“.156 

10.128 

45 

1  *-644 

10.564 

9.646 

50 

10.796 

9.871 

9-074 

55 

9.822 

9-059 

8-39‘ 

60 

8.704 

8.105 

7-572 

65 

7-417 

6.980 

6-585 

70 

5-936 

5.652 

5-3  9‘ 

*5 

*4-574 

12.860 

11.478 

20 

14.225 

1 2*593 

I  1.266 

25 

13.822 

12.281 

11.022 

30 

*3-359 

11*921 

10.736 

35 

1 2:8  24 

11.501 

IO.402 

*5 

40 

12.207 

1 1-0I3 

IO.O08 

45 

11.496 

10.440 

9-541 

50 

10.675 

9.767 

8.985 

55 

9.727 

8-975 

8.318 

60 

8.632 

8.O4I 

7-5‘5 

65 

7-377 

6-934 

6-544 

70 

5-932 

5.623 

5-364 

20 

‘3.904 

1  2.341 

I  I.067 

20 

25 

‘3-53‘ 

I  2.051 

IO.84O 

30 

13.098 

I  I.7I  I 

10.565 

35 

1 2-594 

II-3I4 

10.278 

40 

12.008 

10.847 

9.870 

45 

11 -3  25 

10.297 

9  420 

50 

‘0-536 

9.648 

8.880 
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g  ^ 

Value  at  ; 

}  Value  at  2 

?  Value  at  5 

3  O 

<t>'  0 

s>  ~ 

per  cent. 

per  cent. 

per  cent. 

<T 

p 

r 

55 

9.617 

8.879 

8-233 ' 

60 

8-549 

7.967 

7.448 

65 

7.308 

6.882 

6.495 

70 

5.868 

5-590 

5-333 

25 

X3-X92 

1 1.786 

10.621 

30 

12.794 

i  1.468 

10.367 

35 

12.333 

1 1.O93 

IO.O67 

40 

II.77O 

IO.655 

9.708 

2J 

45 

II. 130 

IO.13  I 

9.278 

50 

io-374 

9-509 

8.761 

55 

9.488 

8.766 

8.134 

60 

8.452 

7.880 

7-3  7 1 

65 

7.241 

6.826 

6.440 

70 

5.826 

5-55 1 

5-*94 

3° 

12.434 

11.182 

40.133 

35 

12.010 

10.838 

9-854 

40 

ri.502 

10.428 

9-544 

45 

10.898 

9-936 

9.1 12 

30 

5° 

10.183 

9-345 

8.620 

55 

9-338 

8.634 

8.018 

60 

8-338 

7-779 

7.280 

65 

7.161 

6.748 

6-373 

70 

5-777 

5-5°5 

5-254 

35 

11.632 

IO-53° 

9.600 

40 

II-I75 

1  o-i57 

9.291 

35 

45 

10.622 

9.702 

8.943 

5° 

9-955 

9-x49 

8.450 

55 

9.156 

8.476 

7.879 

60 

8.202 

7.658 

7.172 

65 

7.066 

6.662 

6.294 

70 

5-7 1 8 

5-450 

5-203 

40 

IO.777 

9.826 

9.OI4 

45 

10.283 

9.418 

8.67I 

40 

50 

9.677 

8.91 1 

8.244 

55 

8.936 

8.283 

7.710 

60 

8.038 

7-540 

7-°39 

65 

-  6.951 

6.556 

6.I98 

70 

5-646 

5-383 

5-541 

45 

9.863 

9.063 

8-3.70 

50 

9-33 1 

8.619 

7.987 

45 

55 

8.662 

8.O44 

7.500 

60 

7-831 

7-332 

6.875 

65 

6.807 

6-435 

6.080 

70 

5-556 

5.300 

5-063 

50 

8.892 

8-235 

7.660 

55 

8.312 

7-738 

7.230 

50 

60 

7.568 

7.091 

6.664 

65 

6.623 

6.258 

5.926 

70 

5-442 

5-i93 

-1-964 

55 

7.849 

7-332 

6.873 

55 

60 

7.220 

6.781 

6.386 

65 

6-379 

6.O36 

5-724 

70 

5.201 

5-053 

4-833 

60 

6-737 

6-351 

6.001 

60 

65 

6.043 

5-730 

5-444 

70 

5.081 

4.858 

4-653 

6  c 

65 

5-547 

5-2  77 

5-034 

70 

4-773 

4-57 1 

4-385 

70 

70' 

4.270 

4-I0f 

3-952 
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Table  III.  Showing  the  Values  of  Annuities  on  Single 
Lives ,  among  Males  and  Females ,  according  to  the 
Probabilities  of  the  Duration  of  Life  in  the  Kingdom 
of  Sweden . 


Survivor-. 

fliip. 


Ages 

Mali 

.  4  per  ce 

:s. 

.  5  per  ct. 

Fem. 

4  per  ct 

ALES. 

.  5  per  ct 

Livesin 
/*  per  ct. 

general. 
5  per  ct. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

X5 

16 

17 

18 

J9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
3° 

31 

32 

33 

34 
'35 

36 

37 

38 

39 

40 

4r 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

16.503 
47-353 

47- 933 

18.32S 

18.503 

18.622 

18.693 

18.725 

48- 745 

18.674 

18.60c 

18.491 
1 8.378 
18.246 

18.105 

47-958 

17.803 

47-643 

17.492 

47*335 

17.192 

17.042 

16.887 

16.742 

16.592 

16.436 

16.27/) 

16.105 
i5-9^o 
1 5-75 1 
1 5-575 
1 5-395 
15.208 
15.014 
14.812 
14.601 
14.382 

44*454 

1 3.916 
13.668 
13.426 
13.196 
12.984 
12.763 

1  2.535 
12.297 
12.051 
n.795 
11.528 
1 1.267 
1 1.030 
10.785 

IO-53x 

10.269 

9.998 

!  *4-o 51 
;  14.778 

;  15-279 

1 15.624 
15.786 
1  1 5.9OI 

1 5-977 
16.021 
16.03c 
16.014 

x5-97° 
1 5.896 
15.819 

45-724 

15.624 

45-547 

'15.404 

15.285 

45-475 

15.059 

.44-955 

14.846 

x4-732 

14.627 

I4-51 7 
14.402 
1 4. 28  2 
14.156 
14.024 
43.889 

*3-756 

13.619 

I3*477 

x3*327 

I3-I7° 

13.006 

42-833 

12.652 

12.462 

12.261 

12.065 

1 1. 88c 
1 1. 710 

IX-532 

1  x-347 

1  I*I53 
10.951 
10.738 
10.516 

1 0.298 
10.1001 

9-895! 

9.682! 

9.460. 

9.229 

1  6.82C 
17.715 
48.344 
18.78c 
18.927 
19.045 

49-431 

19.16^ 

19-I51 

19.109 

19.041 

18.952 

18.840 

18.707 

18.568 

18.424 

18.290 

18.151 

18.013 

47.872, 

47-725 

47-573 

17.444 

17.252 

17.087 

16.915 

16.751 

16.588 

16.427 

16.261 

16.104 

I5-94I 

45-787 

15.629 
.45-465 
15.278 
1  3.070 
14.844 

14.629 
14.401 
x4*x85 

x3-994 

x3-798 
,x3-596 
x3-383 
X3-T  51 
12.894 
12.620 

1 2.333 
12.049 
11.769 
11.492 

1 1. 22c 

IO-937 

10.642 

)  I4.27I 

>  I5'°3d 
\  1 5-5  7 1 

>  x5-95x 
f  16.088 
;  16.203 

16.291 

46.335 

16.343 

16.32c 

16.286 

16.229 

46.453 

16.059 
1 5.960 

15.856 
45.761 
15  662 

45-563 

15.462 

45-356 

45-245 

15.129 
1 5.009 
14.886 

x4-757 

14.636 

I4-5I5 

14.396 

14.272 

!4.i56 

1 4-03  5 
x3-923 
13.806 
13.684 
x3*542 
x3-382 

13.213 

13.036 

12.856 
12.687 
I2-538 
i2-387 

1 2.229 
12.061 

1 1.876 

1 1.668 

xx-443 

11.205 

10.970 

1  o-73  7| 

IO-  ?o7 

10.280 

10.042 

9.792 

16.661 

47- 537 

18.139 

'8.554 

48.715 

48- 833 
18.912 
1 8-943 
‘8-933 

18.89; 

I  18.820 

|  1  8.72I 

18.609 

18.476 

18-336 

18.I9I 

18.O46 

17-897 

I7-752 

17.603 
4  7-458 
47-307 
17.450 
16.997 
16.839 
16.675 
16.512 
16.346 
16.1 78 
16.006 

15  839 

15.668 

45-497 

45-321 

45-438 

44-939 

14.726 

14.504 

44.272 

14.034 

43-805 

43-595 

43-391 

43-479 

42.95c 

12.724 

4  2.472 
12.217 

I  I.Q30 
II. 658 

11 -399 
1 1.138 

i.c.875 

10.603 
10.320 

14.161 

14.906 

x5-425 

45-787 

45-937 

16.052 
16.134 
16.178 
i6.i‘86 
16.169 
1 6.1 28 
16.062 
15.986 
15.891 
45-792 
1 5.686 
45.582 

45-473 

45-369 

15.26c 
x5-x55 
1 5-045 

x4-93° 
14.81  S 
14.701 
x4-579 
x4-459 
x4-3  35 

14.210 

14.080 

13-956 

13.827 

13.700 

13.566 

x3-427 

x3*274 

X3*I07 

1 2.932 
12.749 

'2.558 

12.376 
12.209 
'  2.C 48 

I  I.880 
r  I.704 

II.5X4 

I  J.3C9 

1 1.C90 
10.860 
IO.634 
ic.41 8 
10.201 
9.981 

9-751 

9.510 

R  Males. 


S  U  R 


[  T3°  3 


S  U  R 


Males. 

Females. 

Lives  in  general. 

Ages. 

4.  per  ct. 

5  per  ct. 

4  per  ct. 

5  per  ct. 

4  per  ct. 

5 

J6 

9-7 1 7 

8.988 

IO-334 

9-529 

10.025 

9.258 

57 

9-425 

8.736 

10. 01  2 

9-253 

9.718 

8994 

J8 

9'14° 

8.489 

9.692 

8.976 

9.416 

8.732 

59 

8  84^ 

8.232 

9-358 

8.687 

9.101 

8.458 

60 

8.540 

7-9  63 

9-°39 

8.406 

8.789 

8.184 

6 1 

8.241 

7.700 

8-739 

8.144 

8.490 

7.922 

62 

7.950 

7.442 

8-453 

7-895 

8.201 

7.668 

63 

7.669 

7-193 

!  8.166 

7-643 

7-9 1 7 

7.418 

6; 

7.382 

6.938 

7.870 

7.382 

7.626 

7,160 

65 

7.090 

6.676 

7.566 

7.1 1 1 

7-328 

6.893 

66 

6.792 

6.408 

7.252 

6.831 

7.022 

6.6 19 

67 

6.489 

6,I34 

6.930 

6.541 

6.709 

6-337 

68 

6.201 

5.872 

6.596 

6.239 

6.398 

6-°55 

69 

5-933 

5.628 

6-253 

5.926 

6.093 

5-777 

70 

5.670 

5-389 

5-897 

5-599 

5-783 

5-494 

71 

5-4*8 

5-  *  58 

5-564 

5-293 

5-49* 

5-225 

72 

5-i8° 

4.940 

5.261 

5-0*3 

5.220 

4.976 

73 

4.940 

4-7*9 

4.998 

4.770 

4.969 

4-744 

74 

4.724 

4-52i 

4.792 

4.581 

4.758 

4-55* 

75 

4.487 

4.302 

4.582 

4.388 

4-534 

4-345 

76 

4-253 

4.084 

4  367 

:  4-189 

4-3*0 

4.136 

77 

4.024 

3-871 

4-*45 

3-983 

4.084 

3-927 

78 

3.768 

3-631 

3-9*3 

3-767 

3.840 

3-699 

79 

3-5*2 

3-390 

3.668 

3-536 

3-590 

3463 

80 

3.260 

3-152 

3.402 

3-285 

3-33* 

3-2*8 

81 

3.017 

2.921 

3*45 

3.041 

3-°8i 

2.981 

82 

2.792 

VO 

0 

r- 

eJ 

2-9°5 

2.8l2 

2.848 

2-759 

83 

2.600 

2-523 

2.699 

2.615 

2.649 

2.569 

84 

2-473 

2.403 

2-559 

2.480 

2‘546 

2.441 

85 

2-3  7 1 

2.306 

2.552 

2.476 

2.461 

2.391 

86 

2.281 

2.222 

2-5l8 

2.446 

2.399 

2-334 

87 

2.154 

2.103 

2.431 

2-365 

1  2.292 

2-338 

88 

I*955 

I.9 1  2 

2.294 

2.236 

2.124 

2.074 

89 

1.698 

I.664 

2.108 

2.059 

I-9°3 

I. 861 

90 

1. 417 

I*392 

1-873 

*•833 

1.645 

I.6l  2 

9l 

I-I54 

1.136 

1.628 

1.596 

*•39* 

1.366 

92 

0-835 

0.824 

*•349 

*•325 

I.O92 

1.074 

93 

0.477 

0.47  * 

1. 071 

1.054 

O.774 

O.762 

94 

0.240 

0.238 

0.799 

'  O.788 

O.5I9 

O.513 

95 

0.000 

0.000 

0-544 

°-537 

96 

0.000 

0.00c 

0.320 

0.317 

Table  I  V.  Showing  the  Value  of  Annuities  on  Two  Joint 
Lives ,  according  to  the  Probabilities  of  the  Duration*  f 
Human  Life ,  among  Males  and  Females  colle&ivelyy 
reckoning  interejl  at  4  per  cent. 

Intereft  4  per  cent* 


Difference  of  o,  6,  1 2,  and  1 8  years. 


Ages. 

Value-  | 

j  Yges. 

Values 

\ges 

V  alue*.  I 

1  4ges. 

V  alues- 

I-  1 

12.252 

7 

13.989 

x-x3 

13.894 

1-1 9 

*3-389 

2-  2 

*3-583 

2-  8 

14.780 

2-14 

*4-557 

2-20 

14.OQ8 

3-  3 

*4-558 

3-  9 

*5-323 

3r*S 

14.988 

3-2-» 

5  4-4 1 7 

4-  4 

15.267 

4-10 

*5-685 

4-16 

*5-259 

4-2? 

14.671 

5-  5 

*5-577 

5*11 

15.817 

5-1 7 

*5-326 

5-23 

1 4-725 

6-  6 

15.820 

6-12 

15.887 

6-18 

*5-354 

6-24 

14740 

InterefI  4  per  cent. 


Agev 

V allies. : 

t 

Age*.  1 

Values. 

Apes 

Values.  |j 

A  ges.  ■ 

Values. 

7-  7 

8-  S 

9-  9 
ro-ic : 

1 1- 11 

12- 1? 

l3~*3 

14- M 

15- I5 

16- 16 
17^7 
18-18 

19“I9 

20- 20 

21- 21 

22- 22 

23'23 

24- 24 

25- 25 

26- 26 

27- 27 

28- 28 

29- 29 

30- 30 

3I"3I 

32- 32 

33- 33 

34- 34 

35- 35 

36- 36 

37- 37 

38- 38 

39- 39 

40- 40 

41- 4* 

42- 42 

43- 43 

44- 44 

45- 45 

46- 46 

47- 47 

48- 48 

49- 49 

50- 50 

51- 51 

52- 5 

53- 53 

54- 54 

55- 55 

56- 56 

57- 57 

58- 58 

59- 59 

60- 6c 

61- 61 

62- 6; 

64- 6+ 

65- 65 

66- 6t 

1 6.003; 

16.109 
16.152! 
16.141 
16.087, 
*5.9821 

*5-855 

‘5-7°*j 
*5-535 
>5-36‘ 
<5- *96 
£5.023 
*4.854 
I4.68/ 

14*525 

14.360 

14*194 

14.020 

13.849 

>3-67* 

>3-495 

*3-323 

*3-*48 

I  2.065 
12.795 
12.624 
12.4  c6 
12.286 

12.109 
1 1.904 
1 1.683 
11.452 
11.209 
10.964 
10*732 
10\53J 
10.346 
10.154 

9*954 

9-736 

9-497 

Q.236 

8.966 

8.707 

8.469 

8.230 

7*994 

7.748 

7*495 
7.229 
6.924 
i  6.678 
>  6.388 
)  6.104 
5.844 
!  5.60C 
i'  5*3^7 
i  5*!2S 
;  4.881 
)  4.62(1 

7" 1  3 
8  14 

9'15 

10- 16 

11- 17 

12- 18 

14-2.. 

x5-21 

16- 22 

17- 23 

18- 24 

19- 25 

20- 26 

21- 27 

22- 28 

23- 20 

24- 30 

25- 3J 

26- 3  2 

27- 33 

28- 34 

29- 35 

3°-36 

3**37 

32-38 

33*39 

34- 4° 

35- 4* 

36- 4  i 

37- 43 

38- 44 

39- 45 

40- 46 

41- 47 

42- 48 

43- 49 

44- 5° 

45- 5* 

46- 52 

47- 53 

48- 54 

49- 55 
5°-56 
5J-57 

52- 58 

53- 59 

54- 60 

55- 6* 

56- 62 

57- 63 

58- 64 

59- 6' 

60- 6( 

61- 6^ 

62- 6^ 
6  q -6c 

64- 7C 

65- 71 

66-  7: 

15-914 

15.888 

15.824 

1 5-729 
15.617 

1 5-411 

1 5-3 27 

1 5* 1 ^48 

15.001 

14.8  3  2I 

14.665 

14.491 

14.320 

14.144 

*3-976 

13.807 

*3-635 

*3-455 

13.284 

13.108 

‘2.935 

I2.765 

12.586 

I  2.3OC 
12.192 
H.988 

I I  *779 
11.568 
11.361 
ri.156 

IO*953 
10.741 
10. 519 
10.286 
10.049 

9.813 
9.581 

9-35* 

9.129 

8.897 

8.658 

8.402 

8.139 

7.874 

7-6*3 

7-35* 

7.083 

6.8 1 4 
6-555 

6.299 
.  6.045 
5.788 

I  5-5*9 
»  5.249 

>  4-984 

1  4.729 
)  4-482 
5  4-23* 
[  3.98: 

2  3-75c 

Tl9 
8-20  : 
9-21 

10- 22 : 

11- 23 

1  2-24 
r3-25 
14-26 

i5"27 

16-28 

11-29 

1 8-30 

1 9“3 1 

20- 32 

21- 33 

22- 34 

23 ‘3  5 
24-36 

2  5-3? 

26-38 

27  39 

28- 40 

29- 4 1 

30- 42 

3X“43 

32- 44 

33- 45 

34- 46 

35- 47 

36- 48 

37- 49 

38- 50 

39- 5* 

40- 52 

41- 53 

42- 54 

43- 55 

44- 56 

45- 57 
4^-58 

47- 59 

48- 60 

49- 6* 

50- 62 
5  *-63 

52- 64 

53- 65 

54- 66 

55- 67 

56-  68 
57.-6$ 

58- 70 

59- 7* 
1  6O-7; 
6i-7' 
1 62-74 
1  63-73 
64-7< 

*65-7: 

>66 -7! 

1  J*35Jt 
I5'3IC 

1  5*244 
I5*I49 

1 5*033 
14.889 

I4*73^ 

14.566 

14.392 

14.216 

14.042 

13.860 

13.687 

>3-5*2 

*3-345 

*3-*73 

12.997 

12.801 

*  2-599 
12.387 

I  2. 1 70 

lI*953 

ii*742 

I I  *543 
XI*359 
11.17c 
10.978 
1 0  *  7  7  3 

1  °*557 

IO*3I4 

10.050 

9.805 

9-558 

9.308 

9.066 

8.83c 

8-597 

8-354 

8.101 

7.841' 

7-563 

7.28I 
7.008 
6.749 
6.505 
6.256 
6.004 
5-743 
5-474 
!  5.204 

>  4-93.6 

>  4.664 

4*393 
?  4.149 

5  3*92*/ 
\  3*747 
;  3-563 

*  3-37» 
/  3-i8c 
3  2.97^ 

7- 2<  1 

8- 26  1 

9- 27  1 

10- 28 1 

11- 29  1 
1  2-30  1 

J3*3 1  1 
£4-32: 

1 5*33  : 
16-34 

*7-35 

18-36 

1 9*3  7 

20- 38 

21- 39 

22- 40 

23"4] 

24- 42 

25- 43 

26- 44 

27- 45 

28.46 

29- 47 

30- 48 

3  *-49 

32- 50 

33- 5* 

34- 52 

35- 53 

36- 54 

37- 55 

38- 56 

39- 57 

40- 58 

41- 59 

42- 6O 

43- 6* 

44- 62 

45- 63 

46- 64 

47- 65 

48- 66 

49- 67 
co-68 

51- 69 

52- 70 

53- 7* 

54- 72 

55- 73 

56- 74 

57- 75 

58- 76 

59- 77 

60- 78 

61- 75 
1  62-8C 
1 63-81 
;  64-8^ 
:  65- 8 ' 

l  66-8^ 

[4.727 

14-673 

4*592 

14.484 

1 4*3  57 

1 4. 20  2 
14.045 

1 3*^74 
13.70c 

I3*52C 

l3*34°: 

13.141: 

*3-934. 

12.720 

1 2.503 

12.286 

12.073 

11.873, 

1 1.683; 

1 1.485 

1 1.284 
11.072 
10.847 
10.606 
10.365 
10.128 

9-9°5 

9.679 

9-452 

9.207 

8.951 

8.685 

8.404 

8.124 

T-839 

7-569 

7-3*8 

7.075 

6.836 

6.586 

6.323 

6.048 

5-764 

5-487 

5.221 

4-953 

4.694 

4-455 

4.231 

4-043 
3-844 
3-637 
3-43° 
3.210 
2.974 
2.744 
:  2.557 

1  2.596 

5  2.252 

1  2.123 

lateral 
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Interefl  4  per  cent. 


^\re'.  j  Values.  |  A?es. 

4-362l67-73 
4.103 
3-8j> 

3-593 


67- 67 

68- 68 

69- 69 

70- 7° 

71- 71 

72- 72 

73- 73 

74- 74 

75- 75 

76- 76 

77- 77 

78- 78 

79- 79 

80- 80 

81- 81 

82- 82 

83- 83 

84- 84 

85- 85 

86- 86 

87- 87 

88- 88 

89- 89 

90- 9O 

91- 91 

92- 92 

93*93 

94*94 

95-95 


68-74 

[<59-75 

,70-76 
3-345  I'-Ti 


3.128  72-78  2.558172-84 


2-935 

2.79 


2.648:75-81 


2.490 

2.340 

2.170 

1- 967 

2- 758 
1.600 
1.472 

2364 


73- 79 

74- 80 


76-82 

77- 83 

78- 84 

79- 8t 

80- 86 

81- 87 

82- 88 

83- 89 


I.276!84-90 
1. 21  2185-91 
1. 172  86-92 
1. 127  87-93 
I.07  I  '88-94 
0.949  89-95 
O.718 
O.516 
O.326 
O.236 
O.I9O 
O.O24 


VT  allies. 


3-527 

3-340 

3**47 

2.946 

2.752 


Ages. 


67- 79 

68- 82 

69- 81 
70>82 
71-83 


73- 85 

74- 86 


2-355 
2.17 
2-017175-87 
1.877 
2-756 


176-88 
77-89 
2.639I7890 

I-524I79-91 

1.416580-92 

i-32c|8i-93 

1.225I82-94 

i-095  83-95 
0.902 
0-725 
o-556 
0.459 
0.396 
0.364 


Values.  Ages. 


2*743 

2*5I4 

2.324 


67- 8  s 

68- 86 
69-87 


2.155  70-88 
2.004I71-89 
1.875  72-90 


1.768 
1.692 
1.605 
*•497 
*•339 
I,097 
0.864 
0.638; 
0.51 1 
0.427 
o*379 


73- 9 1 

74- 92 

75- 93 

76- 94 

77- 95 


Values 


2.010 
1. 910 
1.798- 
I.66l 
1.464 
I.189 

o-937 

0.708 

o-575 
0.48 1 
0.421 


1-2512.832 


3- 27 

4- 28 

5- 29 

6- 30 

7- 3 1 

8- 32 

9- 33 
*°*34 
II~35 
12-36 

I3"37 

*4-38 

*5*39 

16-40 


23-778 

14.003 

I4-°37 


I3-74.1 


Ages. 

'Values. 

*'3I 

I  2. 1 96’, 

2-3  2 

1  2.730! 

3-33 

13.066 

4-34 

13.264 

5-35 

*3*277 

6-36 

13.242 

7-37 

*3**7° 

8-38 

*3*°59 

9-39 

*2.913 

10-40 

*2*743 

*1*4* 

22-563 

12-42 

12.379 

l3-43 

12.196 

*4-44 

11.997 

25-45 

u.787 

16-46 

21.562 

Ages. 


*-37 

2- 38 

3- 39 

4- 40 

5- 4 1 

6- 42 

7- 43 

8- 44 

9- 45 

10- 46 

11- 47 
1  2-48 
*3‘49 
*4’5° 
*5"5* 
16-52 


Values.  I 

H.465 

1  **9*3 
12.164 
12.284 
12.242 
12.185 
12.112 
12.004 
11.865 
11.694 

n-493 
n.259 
1 1 .01 1 

*0*759 

10.514 

10.264 


Ages.  Values. 


1- 43 10.546 

2- 44  IO.946 

3- 4511.168 

4- 46^1.260 

5- 47.1 1.183 

6- 481 1.06. 

7- 49|io-9i  < 

8- 5010.745 


9-5' 

lO~5  2 

II_53 

*2-54 

*3-55 

!4-56 

1 5- 57 

16- 58 


10.560 

*0*357 

10.140 

9.898 

9.644 

9-37' 

9.087 

8.799 


Intereft  4  per  cent. 


SurviVoN 

ftiip. 


Table  V.  Showing  the  Values  of  two  Joint  Lives ,  ac¬ 
cording  to  the  Probabilities  of  the  Duration  of  Human 
Lfe  among  Males  and  Females  colle&ively . 

Intereft  4  per  cent. 

Difference  of  age  24,  30,  36,  and  42  years. 


4ges. 

Values. 

Ages. 

Values. 

I  Ages. 

Values 

Ages, 

Values. 

17-4* 

*2*35* 

*7'47 

21.328 

1 7-53 

10.018 

*7-59 

8-503 

18-42 

12.146 

18-48 

II.O76 

18-54 

9.761 

18-60 

8.208 

*9-43 

**•95* 

19-49 

IO.819 

'9-55 

9.50° 

19-61 

7.928 

20-44 

* 1  -75 1 1 

20-50 

■0.567 

20-56 

9.228 

20-62 

7.658 

2i-45 

**•550 

21-5* 

20-332 

22-57 

8-953 

21-65 

•7-396 

22-46 

2  2-335|22-J2 

IO.O92 

22-58 

8.675 

22-64 

7.127 

23-47 

II.I07I23-53 

9.852 

23-59 

8.385 

^3-65 

6.851 

14-48 

I0.862B24-54 

9.602 

24-60 

8.O97 

24-66 

6.566 

25-49 

10.61 2R25-55 

9*347 

25-61 

7-823 

25-67 

6.275 

26-50 

10.364  26-56 

9.080 

26-62 

7-557 

26-68 

5.986 

27-51 

IO.I30U27-57 

8.807 

27-63 

7.297 

27-69 

5.7CD2 

28-52 

9.894 

28-58 

8-534 

28-64 

7-032B 

28-70 

5*4*5 

29-53 

9-659 

29-59 

8.250 

29-65 

6.76*1 

29-72 

5-236 

30-54 

9-4 ' 3 

30-60 

7.967 

30-66 

6.48  j  D 

30-72 

4.881 

31-55 

9-i67 

32-61 

7.702 

31-67 

6-297  31-73 

4.646 

32-56 

8.91 2| 

32-62 

7.446 

32-68 

5-947  32-74 

4*453 

33-57 

8-65 1| 

33-63 

7.296 

33-69 

5-642  33-75 

4*25* 

34-58 

8-38934-64 

6.942 

34-70 

5.364554-76 

4.040 

35-59 

8.H4  35-65 

6.679 

35-7' 

5-093  35-77 

3-833 

36-60 

7-833|36-66 

6.402 

56-75 

4.84c 

36-78 

3-605 

37-61 

7.561 

37-67 

6.1 1  * 

37-73 

4.603 

37-79 

3-352 

38-62 

7.296 

38-68 

5.828 

38-74 

4-405 

38-80 

3.098 

39-63 

7-033 

39-69 

5*543 

39-75 

4-2  95 

39-81 

2.889 

40-64 

6.763 

40-70 

5*254 

40-76 

3-975 

40-82 

2.710 

41-65 

6.492 

41  -7  * 

4*977 

42-77 

3.762 

41-83 

2*553 

42-66 

6.225 

42-72 

4*730 

42-78 

3-539 

42-84 

2.418 

43-67 

5-957 

43-73 

4-507 

43-79 

3-295 

43-85 

2.305 

44-68 

5.689 

44-74 

4*322 

44-  8c 

3-052 

44-86 

2.203 

45-69 

5.426 

45-75 

4.  *  28045-8 1 

2.854 

45-8* 

2.083 

46-70 

5-2  53 

46-76 

3.921846-82 

2.684 

46-88 

*•933 

47-72 

4.884 

47*77 

3*7*5 

47-83 

2-533 

47-89 

1.708 

48-72 

4-633 

48-78 

3.489+8-84 

2.396 

38-90 

2-385 

49-73 

4*398  49-79 

3*238 

49-85 

2.277 

49-9i 

1.090 

50-74 

4- 205 

50-80 

2.99c 

50-86 

2.I7I 

50-92 

0.818 

ji-75 

4.oo8|5i-8i 

2.792 

52-87 

2.050 

52-93 

0.662 

52-76 

3.803J52-82 

2.623 

52-88 

1. 901 

52-94 

0*55* 

53-77 

3*605 

53.3 

2.475 

53-89 

I.68l 

53-95 

0.468 

54-78 

3-389854-84 

2*344 

54-90 

I.^66 

55-79 

3-25o|55-85 

2.232 

>5-92 

I.O78 

$6-80 

2.9O9J56-86 

2.13c 

5692 

O.SlC 

57-81 

2.7I0857-87 

2.01c 

57-93 

0.655 

58-82 

2*539 

58-88 

1.864 

58-94 

0.546 

59-83 

2.3  85859- ^9 

1.644 

59-95 

0.464 

60-84 

2.248  60-90 

!-333 

61-85 

2*135 

61-91 

1.0  5c 

62-86 

2.037 

62-92 

0.789 

63-87 

1.916 

63-93 

0.639 

64-88 

1.79c 

64-94 

0.533 

65-89 

2-585 

65-95 

0.456 

66-9O 

1.29c 

67-91 

1,0 1 7 

68-92 

0.764 

69”93 

0.617 

| 

70-94 

0.514 

7 1  "95 

0.41 1 

1  . 
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The  values  of  joint  lives  in  thefe  tables  have  been 
computed  for  only  one  rate  of  intereft  ;  and  of  fingle 
lives  in  Table  III.  for  only  two  rates  of  intereft.  The 
following  rules  will  (how,  that  it  would  be  a  needlefs 
labour  to  compute  thefe  values  (in  ftriCt  conformity  to 
the  obfervations)  for  any  other  rates  of  intereft. 


ACCOUNT  of  a  method  of  deducing ,  from  the  correEl  va¬ 
lues  ( according  to  any  obfervations )  of  any  fingle  or 
joint  Lives  at  one  rate  of  Intereft  the  fame  values  at 
%  other  rates  of  Inter ejl . 


Preliminary  Problems. 


Prob.  I.  The  expectation  given  of  a  {ingle  life  by 
any  table  of  obfervations,  to  find  its  value,  fuppofing 
the  decrements  of  life  equal,  at  any  given  rate  of  in¬ 
tereft. 

Solution .  Find  the  value  of  an  annuity  certain  for 
a  number  of  years  equal  to  twice  the  expectation.  Mul¬ 
tiply  this  value  by  the  perpetuity  increafed  by  unity, 
and  divide  the  produCt  by  twice  the  expectation  :  The 
quotient  fubtraCted  from  the  perpetuity  will  bo  the  va¬ 
lue  required. 

Example.  The  expectation  of  a  male  life  aged  io, 
by  the  Sweden  obfervations,  is  43.94.  Twice  this  ex¬ 
pectation  is  87.88.  The  value  of  an  annuity  certain 
for  87.88  years  is  (reckoning  intereft  at  4  per  cent.) 
24.200.  The  produCt  of  24.200  into  26  (the  perpe¬ 
tuity  increafed  by  unity)  is  629.2,  which,  divided  by 
87.88,  gives  7 .159.  And  this  quotient  fubtraCted  from 
25  (the  perpetuity)  gives  17.84  years  purchafe,  the  va¬ 
lue  of  a  life  aged  ten,  deduced  from  the  expectation  of 
life  at  that  age,  according  to  the  Sweden  obfervations. 
(See  the  Tables  in  Dr  Price  on  Reverfions,  vol.  ii.). 

Prob.  II.  Having  the  expectations  given  of  any  two 
lives  by  any  table  of  obfervations,  to  deduce  from  thence 
the  value  of  the  joint  lives  at  any  rate  of  intereft,  fup¬ 
pofing  an  equal  decrement  of  life. 

Solution .  Find  the  difference  between  twice  the  ex¬ 
pectation  of  the  youngeft  life  and  twice  the  expectation 
of  the  oldeft  life  increafed  by  unity  and  twice  the  per¬ 
petuity.  Multiply  this  difference  by  the  value  of  an 
annuity  certain  for  a  time  equal  to  twice  the  expecta¬ 
tion  of  the  oldeft  life  ;  and  by  twice  the  fame  expecta¬ 
tion  divide  the  produCt,  referving  the  quotient. 

From  twice  the  perpetuity  fubtraCt  the  referved 
quotient,  and  multiply  the  remainder  by  the  perpetuity 
increafed  by  unity.  This  laft  produCt  divided  by  twice 
the  expectation  of  the  youngeft  life,  and  then  fubtraCted 
from  the  perpetuity,  will  be  the  required  value. 

When  twice  the  expectation  of  the  youngeft  life  is 
greater  than  twice  the  expectation  of  the  oldeft  life  in¬ 
creafed  by  unity  and  twice  the  perpetuity,  the  referved 
quotient,  inftead  of  being  fubtraCted  from  twiee  the 
perpetuity,  muft  be  added  to  it,  and  the  fum,  not  th<? 
difference,  multiplied  by  the  perpetuity  increafed  by 
unity. 

Example .  Let  the  joint  lives  propofed  be  a  female 
life  aged  10,  and  a  male  life  aged  15  *,  and  let  the  table 
of  obfervations  be  the  Sweden  table  for  lives  in  general, 
and  the  rate  of  intereft  4  per  cent.  Twice  the  expec¬ 
tations  of  the  two  lives  are  90.14  and  83.28. 

Twice  the  expectation  of  the  oldeft  life,  increafed  by 
unity  and  twice  the  perpetuity,  is  134.28,  whieh  leffened 
by  90.14  (twice  the  expeftation  of  the  youngeft  life), 
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leaves  44.14  for  the  referved  remainder.  This  remain¬ 
der  multiplied  by  24.045  (the  value  of  an  annuity  cer¬ 
tain  for  83.28  years),  and  the  produCt  divided  by  83.28  ' 
(twice  the  expectation  of  the  oldeft  life),  gives  12.744, 
the  quotient  to  be  referved  ;  which  fubtraCted  from 
double  the  perpetuity,  and  the  remainder  (or  37.255) 
multiplied  by  the  perpetuity  increafed  by  unity  (or  by 
26)  gives968.630,  which  divided  by  90.14  (twice  the 
expectation  of  the  youngeft  life)  and  the  quotient  fub¬ 
traCted  from  the  perpetuity,  we  have  14.254  for  the  re¬ 
quired  value. 

The  value  of  an  annuity  certain,  when  the  number 
of  years  is  a  whole  number  with  a  fraCtion  added  (as 
will  be  commonly  the  cafe)  may  be  belt  computed  in 
the  following  manner.  Ip  this  example  the  number  of 
years  is  83.28.  The  value  of  an  annuity  certain  for  83 
years  is  24.035.  The  fame  value  for  84  years  is  24.072. 
The  difference  between  thefe  two  values  is  0.37  5  which 
difference  multiplied  by  .28  (the  fractional  part  of 
the  number  of  years),  and  the  produCt  (.0103)  added  to 
the  leaft  of  the  two  values,  will  give  24.045  the  value 
for  83.28  years. 

General  Rule .  Call  the  correCt  value  (fuppofed  to  be 
computed  for  any  rate  of  intereft)  the  firft  value.  Call 
*  the  value  deduced  (by  the  preceding  problems)  from 
the  expectations  at  the  fame  rate  of  intereft,  the  fecond 
value.  Call  the  value  deduced  from  the  expectations 
for  any  other  rate  of  intereft  the  third  value.  , 

Then  the  difference  between  the  firft  and  fecond  va»- 
lues  added  to  or  fubtraCted  from  the  third  value,  juft  as 
the  firft  is  greater  or  lefs  than  the  fecond,  will  be  the 
value  at  the  rate  of  intereft  for  which  the  third  value 
has  been  deduced  from  the  expectations. 

The  following  examples  will  make  this  perfectly  plain. 

Example  I.  In  the  two  laft  tables  the  correCt  values 
are  given  of  two  joint  lives  among  mankind  at  large, 
without  diftinguiftiing  between  males  and  females,  ac¬ 
cording  to  the  Sweden  obfervations,  reckoning  intereft 
at  4  per  cent.  Let  it  be  required  to  find  from  thefe 
values  the  values  at  3  per  cent,  and  let  the  ages  of  the 
joint  lives  be  fuppofed  10  and  10. 

Thd  correCt  value  by  Table  IV.  (reckoning  intereft 
at  4  per  cent.)  is  16.141.  The  expectation  of  a  life- 
aged  10  is  45.07.  The  value  dedueed  from  this  ex¬ 
pectation  at  4  per  cent,  by  Prob.  II.  is  14.539.  The 
value  deduced  by  the  fame  problem  from  the  fame  ex¬ 
pectation  at  3  per  cent,  is  16.808.  The  difference  be¬ 
tween  the  firft  and  fecond  values  is  1.602,  which,  added 
to  the  third  value  (the  firft'  being  greater  than  the  fe¬ 
cond),  makes  18.410,  the  value  required. 

Example  II.  Let  the  value  be  required  of  a  fingle 
male  life  aged  10,  at  3  per  cent,  intereft,  from  the  cor¬ 
reCt  value  at  4  per  eent.  according  to  the  Sweden  ob¬ 
fervations. 

Firft,  or  correCt  value  at  4  per  cent,  (by  Table  III.) 
is  18.674.  The  expectation  of  a  male  life  aged  10  is 
43*94* 

The  fecond  value  (or  the  value  deduced  from  this  ex¬ 
pectation  by  Prob.  I.)  is  17.838. 

The  third  value  (dr  the  value  deduced  from  the  fame 
expectation  at  3  per  cent’.)  is  21.277. 

The  difference  between  the  firft  and  feeond  is  .836  ; 
which  (fince  the  firft  is  greater  than  the  fecond)  muft 
be  added  to  the  third  •,  and  the  fum  (that  is,  22.113) 
will  be  the  value  required. 
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Ivor-  The  third  value  at  5  per  cent,  is  15.28 6*,  and  the 
P>  difference  added  to  15*286  makes  16.122  the  value  of 
ka\  a  male  life  aged  10  at  5  per  cent,  according  to  the 
Sweden  obfervations.  The  exaft  value  at  5  per  cent,  is 
(by  Table  III.)  16.014. 

Again  :  the  difference  between  16.014  (the  correct 
value  at  5  per  cent.),  and  15.286  (the  value  at  the 
fame  intereil  deduced  from  the  expeftation),  is  .728  j 
which,  added  (becaufe  the  firft  value  is  greater  than  the 
fecond)  to  13.335  (the  value  deduced  at  6  per  cent, 
from  the  expeftatjon)  gives  14.063,  the  value  of  the 
fame  life,  reckoning  intereft  at  6  per  cent. 

Thefe  deduftions,  in  the  cafe  of  fingle  lives  particu¬ 
larly,  are  fo  eafy,  and  give  the  true  values  fo  nearly, 
that  it  will  be  fcarcely  ever  neceffary  to  calculate  the 
exaft  values  (according  to  any  given  obfervations)  for 
more  than  one  rate  of  intereft. 

If,  for  in  dance,  the  correft  values  are  computed  at  4 
per  cent,  according  to  any  obfervations,  the  values  at  3, 
3h  4ti  5>  6,  7,  or  8  per  cent,  may  be  deduced  from 
them  by  the  preceding  rules  as  occafion  may  require, 
without  much  labour  or  any  danger  of  confiderable  er¬ 
rors.  The  values  thus  deduced  will  feldom  differ  from 
the  true  values  fo  much  as  a  tenth  of  a  year’s  purchafe. 
They  will  not  generally  differ  more  than  a  20th  or  30th 
of  a  year’s  purchafe.  I11  joint  lives  they  will  differ  lefs 
than  in  fingle  lives,  and  they  will  come  equally  near  to 
©ne  another  whatever  the  rates  of  intereft  are. 

The  preceding  tables  furnifh  the  means  of  determining 
the  exaft  differences  between  the  values  of  annuities,  as 
they  are  made  to  depend  on  the  furvivorfhip  of  any 
male  or  female  lives  \  which  hitherto  has  been  a  de- 
Jideratum  of  confiderable  confequence  in  the  doftrine  of 
life-annuities.  What  has  made  this  of  confequence  is 
chiefly  the  multitude  of  focieties  lately  eftablifhed  in 
this  and  foreign  countries  for  providing  annuities  for 
widows.  The  general  rule  for  calculating  from  thefe 
tables  the  value  of  fuch  annuities  is  the  following. 

Rule .  “  Find  in  Table  III.  the  value  of  a  female  life 
at  the  age  of  the  wife.  From  this  value  fubftraft  the 
value  in^Table  IV.  of  the  joint  continuance  of  two  lives 
at  the  ages  of  the  hufband  and  wife.  The  remainder 
will  be  the  value  in  a  fingle  prefent  payment  of  an  an¬ 
nuity  for  the  life  of  the  wife,  fhould  fhe  be  left  a  widow. 
And  this  laft  value  divided  by  the  value  of  the  joint 
lives  increafed  by  unity,  will  be  the  value  of  the  fame 
annuity  in  annual  payments  during  the  joint  lives,  and 
to  commence  immediately.” 

Example .  Let  the  age  of  the  wife  be  24?  and  of  the 
hufband  30.  The  value  in  Tabic  III.  (reckoning  in¬ 
tereft  at  4  per  cent.)  of  a  female  life  aged  24,  is  17.252. 
The  value  in  Table  IV.  of  two  joint  lives  aged  24  and 
30,  is  13.455,  which  fubt  rafted  from  17.252  leaves 
3.797,  the  value  in  a  fingle  prefent  payment  of  an  an¬ 
nuity  of.il.  for  the  life  of  the  wife  after  the  hufband  y 
that  is,  for  the  life  of  the  widow.  The  annuity,  there¬ 
fore,  being  fuppofed  20I.  its  value  in  a  fingle  payment  is 
20  multiplied  by  3.797,  that  is,  75.94I.  And  this  laft 
value  divided  by  14.455  (that  is,  by  the  value  of  the 
joint  lives  increafed  by  unity),  gives  5.25,  the  value  in 
annual  payments  beginning  immediately,  and  to  be 
continued  during  the  joint  lives  of  an  annuity  of  20I.  to 
a  wife  aged  24  for  her  life,  after  her  hufband  aged  30. 

SURYA,  the  orb  of  the  fun  perfonified  and  adored 
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by  a  feft  of  Hindoos  as  a  god.  He  feems  to  be  the  Surya 
fame  divinity  with  the  Phoebus  of  Greece  and  Rome  \  su$e3r> 
and  the  feft  who  pay  him  particular  adoration  are  call- 
ed  Sauras .  Their  poets  and  painters  deferibe  his  car  as 
drawn  by  feven  green  horfes,  preceded  by  Arun,  or  the 
Dawn,  who  afts  as  his  charioteer,  and  followed  by 
thoufands  of  genii  worihipping  him  and  modulating  his 
praifes.  He  has  a  multitude  of  names,  and  among  them  Afxatic  Re* 
twelve  epithets  or  titles,  which  denote  his  diftinft/^^'* 
powers  in  each  of  the  twelve  months,  and  he  ^s#ke"2g2  an^ 
lieved  to  have  defeended  frequently  from  his  car  in  a  2(^ 
human  fhape,  and  to  have  left  a  race  on  earth,  who  are 
equally  renowned  in  the  Indian  ftories  with  the  Heliadai 
of  Greece  :  it  is  very  fingular,  that  his  two  fons  called 
Afwinau  or  Afwinicumarau ,  in  the  dual,  fliould  be  con- 
fidered  as  twin-brothers,  and  painted  like  Caitor  and 
Pollux ;  but  they  have  each  the  charafter  of  /Eiculapi- 
us  among  the  gods,  and  arc  believed  to  have  been  born 
of  a  nymph,  who,  in  the  form  of  a  mare,  was  impregna¬ 
ted  with  fun  beams. 

SUS,  the  Hog,  a  genus  of  quadrupeds  belonging  to 
the  clafs  of  mammalia  and  order  of  belluae.  See  Mam¬ 
malia  Index . 

SUSA,  the  ancient  royal  refidence  of  the  kings  of 
Perfia,  built  by  Darius  Hyftafpis,  according  to  Pliny  } 
though  he  probably  only  reftored  it,  being  a  very  an¬ 
cient  city,  founded  by  Tithonus  father  of  Memnon.  It 
was  in  compafs  120  ftadia,  of  an  oblong  quadrangular 
form,  with  a  citadel  called  Memnoneum .  In  Scripture 
it  is  called  Sufan,  the  royal  citadel,  from  the  great 
number  of  lilies  growing  in  that  diftrift  (Athcnaeus)  ; 
fituated  on  the  river  Uhlai,  or  Eulaeus  (Daniel):  and. 
the  Spaniards  call  at  this  day  a  lily  afufena  (Pinedo). 

Sufa  was  the  winter,  as  Ecbatana  was  the  fummer,  refi¬ 
dence  of  the  kings  of  Perfia,  (Xenophon,  Strabo,  Plu¬ 
tarch).  Here  the  kings  kept  their  treafure,  (Herodo¬ 
tus).  Now  called  Tufter . 

SUSPENSION,  in  Scots  Law .  See  Law,  Nq 
clxxxv.  5,  6,  and  7. 

SUSSEX,  a  county  of  England,  deriving  its  name 
from  its  fituation  in  refpeft  of  the  other  Saxons,  and 
called  Snfex,  i.  e.  the  country  of  the  South  Saxons,  has 
Hampfliire  on  the  weft,  the  Britifti  channel  on  the 
fouth,  Surry  on  the  north,  and  Kent  on  the  eaft.  Its 
length  is  65  miles,  its  breadth  30,  and  it*  circumfer¬ 
ence  170.  It  is  divided  into  6  rapes,  and  thefe  into  Gough's 
65  hundreds,  in  which  arc  342  parilhes,  of  which  12 3^*™$ 
are  vicarages,  one  city,  16  market-towns,  1,140,000  jjntanniat 
acres,  and  about  159,311  fouls.  It  has  few  good  ports,  Vol.  i.  p. 
though  it  lies  along  the  channel  for  65  miles,  which  is  192. 
its  greateft  length;  the  coaft  being  encumbered  in  many 
jilace*  with  rocks  \  and  where  it  is  more  open,  fuch 
quantifies  of  fand  are  thrown  upon  it  by  the  fouth-weft 
winds,  and  the  harbours  fo  choked  up,  that  they  will 
not  admit  vcffels  of  any  great  draught  or  burden.  The 
county  is  well  watered  by  the  rivers  Arun,  Adar,  Oufe, 

Rother,  Lavant,  Cuckmeer,  Alhburn,  and  Aften,  by 
which  it  is  well  fupplied  with  fifh,  as  well  as  from  the 
fea.  Hence  different  places  of  the  county  are  famed 
for  different  forts  of  fifti,  as  the  Arun  for  mullets,  which 
enter  it  from  the  fea  in  fummer  in  ftioals,and  by  feeding 
upon  a  particular  kind  of  herb  become  extremely  deli¬ 
cious  :  Chichefter  for  lobfters,  Selfey  for  cockles,  Am- 
berley  for  trout,  Pulborough  fofeels,  Rye  for  herrings, 

and 
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and  the  county  in  general  for  carp.  It  Is  remarkable, 

’  that  all  the  rivers  above  mentioned  rife  and  fall  into  the 
fea  within  the  county. 

The  air,  as  well  as  the  foil,  is  various  in  different 
parts  of  the  county.  Upon  the  coafl  the  air  is  aguifli, 
upon  the  hills  and  downs  pleafant  and  whole fome  ;  but 
fome  what  moift  and  foggy  in  the  valleys,  the  foil  being 
deep  and  rich,  and  the  vegetation  in  fummer  very  vigo¬ 
rous.  The  downs  in  fome  places  are  very  fertile  in  corn 
and  grafs  ;  in  others  they  feed  great  flocks  of  fheep, 
whofe  flefh  and  wool  are  very  fine  ;  but  of  the  latter  no 
inconfiderable  quantity  is  clandeffinely  exported  to 
France.  In  the  Weald  and  the  valleys  the  roads  are 
very  deep,  efpecially  in  winter.  In  the  north  quarter 
are  many  woods,  and  fome  forefts  in  other  places  ; 
whence  the  king’s  yards  are  fupplied  with  the  largeft: 
and  befl  timber  in  England,  befide  what  is  made  into 
charcoal  and  confumed  in  the  iron- works  ;  for  on  the 
eaft  fide  is  plenty  of  iron  ore,  with  furnaces,  forges,  and 
mills  for  manufadluring  it.  The  gunpowder  of  this 
county  is  faid  to  excel  that  of  any  other.  Thofe  deli¬ 
cious  birds  called  wheat-ears  are  bred  in  thisfhire  \  they 
are  not  bigger  than  a  lark,  but  very  fat.  That  part 
now  called  the  Wild  or  Weald  of  Suftex,  was  anciently 
a  mere  defert  for  hogs  and  deer,  of  great  extent,  taking 
in  a  part  of  Kent  and  Surry  ;  and  was  called  Anderida 
Silva ,  Coid  Andre d^  and  Andradfwald ,  from  Anderida 
an  adjoining  city.  This  county  is  in  the  home  circuit 
and  diocefe  of  Ghichefter,  giving  title  of  earl  to  the  fa¬ 
mily  of  Yelverton,  and  fends  28  members  to  parliament, 
viz.  two  for  the  county,  two  for  the  city  of  Chichefter, 
and  two  for  each  of  the  following  towns,  Horfliam, 
Lewes,  Bramber,  Eaft-Grinftead,  Midhurft,  Shoreham, 
Staining,  Arundel,  Haftings,  Rye,  Winchelfea,  and 
Seaford  ;  of  which  the  four  laft  are  cinque  ports. 

SUTHERLAND,  one  of  the  moft  northerly  coun¬ 
ties  of  Scotland,  bordering  on  Caithnefs  to  the  eaft,  and 
bounded  by  the  ocean  on  the  north,  the  country  of  Af- 
fynt  on  the  weft,  Rofs-fhire  on  the  fouth,  and  by  the 
German  fea  on  the  fouth-eaft.  It  ftretches  about  70 
miles  in  length,  and  40  in  breadth  *,  is  generally  hilly, 
though  in  many  parts  arable  5  well  watered  with  fmall 
rivers  and  ftreams  replete  with  fifii,and  containing  about 
60  lakes,  the  habitation  of  various  fifti,  fwans,  ducks, 
geefe,  &c.  One  of  the  largeft  of  thefe  is  Lochfhin, 
extending  18  miles  in  length.  Some  of  them  are  in- 
.  terfperfed  with  fmall  verdant  iflands,  which  jn  fummer 
yield  a  very  agreeable  profpeft.  On  the  coaft  are  many 
commodious  harbours,  and  all  the  bays  fwarm  with  fifti. 
Sutherland  affords  iron-ftone‘  freeftone,  limeftone,  mar¬ 
ble  and  flate,  in  abundance.  Turf  and  peat  are  the 
common  fuel.  Lead  ore,  and  fome  copper  ore,,  have  been 
met  with  in  fome  parts  of  the  county. 

.The  air  is  fo  temperate,  and  the  foil  fo  good,  that 
faffron  has  here  been  brought  to  perfe&ion.  Many  parts 
of  the  country  are  remarkably  fruitful  in  corn,  and  the 
pafturage  is  everywhere  excellent.  Deer  and  fome  other 
game  are,  abundant  in  Sutherland.  On  the  hills  are 
fed  numerous  flocks  of  fheep  and  black  cattle.  The 
northern  part,  called  Strathnaver ,  and  feparated  from 
the  reft  by  a  ridge  of  mountains,  is  bounded  on  the 
north  by  the  Deucaledonian  fea,  on  the  weft  by  the 
channel  called  the  Minch ,  on  the  eaft  by  Caithnefs,  and 
on  the  fouth  by  Affynt.  The  length  from  eaft  to  weft, 
is  34  miles  5  but  the  breadth  from  north  to  fouth  does 
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not  exceed  1 2  in  fome  places.  It  is  very  hilly  ;  and  the 
mountains  are  fo  high,  that  the  fnow  remains  on  the  tops 
of  them  till  midfummer.  It  is  watered  by  the  Naver, 
from  whence  it  derives  its  name  :  this  diftrift  gives  a 
title  to  the  eldeft  fon  of  the  earl  of  Sutherland.  Strath¬ 
naver  has  many  frefh-water  lakes  or  lochs  \  the  chief  of 
which  are  Loch  Naver  and  Loch  Lyel :  there  are  feve- 
ral  iflands  on  the  northern  coaft.  In  various  parts  of 
the  country  there  are  monuments  of  vi&ories  obtained 
over  the  Danes  or  other  foreign  invaders.  The  inhabi¬ 
tants  are  hardy,  bold,  and  enterprifing  ;  courteous  to 
ftrangers  ;  cheerful,  open,  frugal,  and  induftrious.  The 
falmon-fifhery  in  this  county  is  confiderable,  as  well  as 
the  trade  in  black  cattle,  fheep,  and  horfes,  at  the 
neighbouring  fairs  ;  corn,  barley,  falmon,  butter,  cheefe, 
wool,  hides,  and  tallow,  are  exported.  Dornoch  is  the 
capital  of  the  county.  The  population  of  Sutherland  in 
1801  amounted  to  23,000.  The  following  table  fliews 
the  population  at  two  different  periods  *. 
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Pari/hes, 

Population 
in  1755- 

Population  in  xx. 
1790 — 1798, 

Affynt 

1934 

30CO 

Clyne 

1406 

1660 

Creich 

1 7°5 

1730 

Durnefs 

1000 

1182 

5  Dornoch 

2780 

2541 

Edderachyllis 

869 

1024 

Farr 

2800 

2600 

Golfpie 

1790 

1700 

Kildonan 

J433 

1365 

10  Lairg 

1010 

J35° 

Loth 

IJ93 

I37° 

Rogart 

1761 

2000 

13  Tongue 

1093 

M39 

20,774 

22,961 

20,774 

Increafe,  2,187 

SUTLER,  in  War,  one  who  follows  the  army,  and 
furnifhes  the  troops  with  provifion.  Sutlers  pitch  their 
tents,  or  build  their  huts,  in  the  rear  of  each  regiment, 
and  about  head-quarters. 

SUTRIUM,  in  Ancient  Geography ,  a  famous  city, 
and  an  ancient  colony  of  the  Romans,  the  key  of  Etru¬ 
ria  *,  founded  about  feven  years  after  the  taking  of  Rome 
vLy  the  Gauls  (Velleius).  Now  Sutri  in  St  Peter’s  patri¬ 
mony,  on  the  river  Pozzolo  5  furrounded  on  every  fide 
with, rocks,  24  miles  to  the  north-weft  of  Rome. 

SUTTON,  Samuel,  was  born  at  Alfreton  in  Der- 
byfhire,  and  going  into  the  army  ferved  under  the  duke' 
of  Marlborough  in  Queen  Anne’s  wars  with  great  cre¬ 
dit.  He  afterwards  came  to  London,  commenced  brew¬ 
er,  and  kept  a  coffee-houfe  in  Alderfgate  ftreet,  which 
was  well  frequented  by  the  learned  men  of  that  time, 
by  whom  Mr  Sutton  was^much  refpe&ed,  as  a  man  of 
ftrong  natural  parts  and  uncultivated  genius.  About 
the  year  1740  he  fchemed  a  very  Ample  and  natural  me¬ 
thod  for  extra£ling  the  foul  air  from  the  wells  of  fhips, 
by  pipes  communicating  with  the  fire-places  of  the  cop¬ 
pers  *,  which  operated  as  long  as  any  fire  was  kept  burn¬ 
ing  for  the  fliip’s  ufe.  He  took  out  a  patent  in  1744,  to 
fecure  the  profits  of  his  invention  5  and  died  about  the 
year  1752.  - 
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SUTURE,  in  Anatomy ,  a  kind  of  articulation  pecu¬ 
liar  to  the  cranium  or  fkull.  See  Anatomy,  Part  I. 

Se6L  ii.  pajjhm  .  .  r 

(  Suture,  in  Surgery,  a  method  ot  uniting  the  lips  of 

wounds  together.  See  Surgery. 

SWABBER,  an  inferior  othcer  on  board  Imps  ot 
war,  whole  employment  it  is  to  lee  that  the  decks  are 
kept  clean  and  neat. 

SWABIA.  See  Suabia. 

SWALLOW,  a  genus  of  birds.  See  HlRUNDO, 
Ornithology  Index .  See  alfo  Migration. 

SJVALLOJV-Wort .  See  Ascletias,  BqtaNY  Index. 

S  W  AMMERD  AM,  JOHN,  a  celebrated  and  learned 
natural  philofophcr,  was  the  fon  of  John  James  Swam¬ 
merdam,  an  apothecary  and  famous  naturalift.  of  Arn- 
iterdam,  and  was  born  in  1637.  His  father  intended 
him  for  the  church,  and  with  this  view  had  him  in¬ 
putted  in  Latin  and  Greek  f  but  lie,  thinking  himfelf 
unequal  to  fo  important  a  talk,  prevailed  with  his  father 
to  confent  to  his  applying  himfelf  to  phyfic.  As  he  was 
kept  at  home  till  lie  fhould  be  properly  qualified  to  en¬ 
gage  in  that  ftudy,  he  was  frequently  employed  in  clean  ¬ 
ing  his  father’s  curiofities,  and  putting  every  thing  in  its 
proper  place.  This  infpired  our  author  with  an  early 
tafle  for  natural  hiftory;  fo  that,  not  content  with  the 
furvey  of  the  curiofities  which  his  father  had  purchafed, 
he  foon  began  to  make  a  collection  of  his  own,  which 
he  compared  with  the  accounts  given  of  them  by  the 
bell;  writers.  When  grown  up,  he  ferioufly  attended 
to  his  anatomical  and  medical  ftudies  ;  yet  fpent  part  of 
the  day  and  the  night  in  difeovering,  catching,  and  ex¬ 
amining  the  flying  infers  proper  to  thofe  times,  not  on¬ 
ly  in  the  province  of  Holland,  but  in  thofe  of  Guelder- 
land  and  Utrecht.  Thus  initiated  in  natural  hiftory,, 
he  went  to  the  univerfity  of  Leyden  in  1651  ;  and  in 
1653  was  admitted  a  candidate  of  phyfic  in  that  uni¬ 
verfity.  His  attention  being  now  engaged  by  anato¬ 
my,  he  began  to  confider  how  the  parts  of  the  body, 
prepared  by  difl*e£lion,  could  be  preferved,  and  kept  in 
confiant  order  for  anatomical  demonftration  ;  and  here¬ 
in  he  fucceeded,  as  he  had  done  before  in  his  nice  con* 
trivances  for  difle&ing  and  managing  the  minuteft  in¬ 
fers.  Our  author  afterwards  made  a  journey  into- 
France,  where  he  fpent  fome  time  at  Saumur,  and> 
where  he  became  acquainted  with  feveral  learned  men. 
In  1667  he  returned  to  Leyden,  and  took  his  degree  o£ 
Doctor  of  Phyfic.  The  next  year  the  grand  duke  of 
Tufcany  being  in  Holland  in  order  to  fee  the  curiofities 
of  the  country,  came  to  view  thofe  of  our  author  and 
his  father ;  and  on  this  occafion  Swammerdam  made 
fome  anatomical  diffedlions  of  infers  in  the  prefence  of 
that  prince,  who  wasftruck  with  admiration  at  our  au¬ 
thor’s  great  fkill  in  managing  them,  efpecially  at  his 
proving  that  the  future  butterfly  lay  with  all  its  parts 
neatly  folded  up  in  a  caterpillar,  by  adfually  removing 
the  integuments  that  covered  the  former,  and  extricat¬ 
ing  and  exhibiting  all  its  parts,  however  minute,  with;, 


35  1 


S  W  E 


Sweden. 


incredible  ingenuity,  by  means  of  inftruments  of  incon-  Swammer- 
ceivable  finenefs.  On  this  occafion  the  duke  offered  c^Jn 
our  author  1 2,000  florins  for  his  (hare  of  the  collec¬ 
tion,  on  condition  of  his  removing  them  himfelf  into  < 
Tufcany,  and  coming  to  live  at  the  court  of  Florence  *, 
but  Swammerdam,  who  hated  a  court  life,  declined  his 
highnefs’s  propofal.  In  1663,  published  a  General 
Hifiory  of  Iniedls.  About  this  time,  his  father  began 
to  take  offence  at  bis  inconfiderately  negledling  the 
pradlice  of  phyfic,  which  might  have  fupported  him  in 
affluence  *,  and  would  neither  fupply  him  with  money 
nor  clothes.  This  reduced  him  to  fome  difficulties. 

In  1675  he  publiflied  his  Hiftory  of  the  Ephemeras  ; 
and  his  father  dying  the  fame  year,  left  him  3  fortune 
fufficient  for  his  fupport ;  but  he  did  not  long  furvive 
him,  for  he  died  in  1682.  Gaubius  gave  a  tranflation 
of  all  his  works  from  the  original  Dutch  into  Latin, 
from  which  they  were  tranflated  into  Englilb,  in  folio, 
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SWAN.  See  Anas,  Ornithology  Index. 

SWANPAN,  or  Chinefe  Abacus  ;  an  inftrument' 
for  performing  arithmetical  operations.  See  Abacus. 

SWANEMOTE,  Swainmote,  or  Sweinmote. 

See  Forest- C ourts* 

SWEARING.  See  Oath. 

SWEAT,  a  fenfible  moifture  ifluing  from  the  pores 
of  the  Ikins  of  living  animals.  See  Physiology,  N° 

286.  A 

SWE  ATING  SICKNESS,  a  diforder  which  appeared 
in  England  about  the  year  1481,  and  was  by  foreigners  ^ 
called  the  Englifi  foveat.  See  MEDICINE,  N°  51.  t 

SWEDEN,  the  fmalleft  of  the  northern  Rates  of  situation 
Europe,  occupies  the  greater  part  of  the  north- weftern  and  extenjt; 
corner  of  that  portion  of  the  globe,  lying  between  Nor¬ 
way  and  the  gulf  of  Bothnia.  Before  the  treaty  con¬ 
cluded  in  1809,  between  Sweden  and  Rufiia,  the  Swe- 
dith  territory  extended  over  a  confiderable  traft  of 
country  on  the  eaft  of  the  gulf  ot  Bothnia;  but  by  that 
treaty  the  whole  of  thefe  provinces  were  ceded  to  Ruf- 
fia.  At  prefent  the  boundaries  of  Sweden  are  Norway 
and  Lapland  to  the  north;  to  the  weft  Norway,  from 
which  it  is  feparated  by  the  mountains;  the  Baltic  to 
the  foutlr ;  and  to  the  eaft  the  gulf  of  Bothnia,  the  fea 
of  Aland,  and  the  rivers  of  Tornea  and  Muonio,  which 
fe  par  ate  it  from  the  Ruffian  empire.  From  north  to 
fouth  it  lies  between  the  latitudes  of  69°  30'  and  530  > 

20'  ;  and.it  extends  from  the  12th  degree  to  about  the 
24th  degree  of  longitude  eaft  from  Greenwich.  For¬ 
merly  its  extent  in  Britifti  miles  was  computed  at  1 150  < 
in  length,  and  600  in  breadth,  and  its  area  at  about 
210,000  fquare  miles.  Its  length  continues  undiminifti- 
ed  ;  but  its  breadth  is  probably  leffened  at  leaft  one 
half,  and  we  can  fcar^ely  eftimate  its  prefent  extent  at 
more  than  110,000  fquare  miles.  The  following  table 
will  ihew  the  prefent  divifions  of  the  S.wedifti  territo¬ 
ries. 
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Provinces, 

Subdivijions . 

Chief  Towns, 

Upland. 

Sudermanland. 

-> 

Sweden  Proper* 

< 

Nerike. 

Weftmanland. 

Dalecarlia. 

.■  STOCKHOLM. 

r 

Weft  Gothland. 

f 

Gothland. 

Eaft  Gothland. 

South  Gothland. 

j 

k  Gottenburgh. 

Jemtland. 

Angermanland. 

West  Norland. 

Medelpad. 

Halfingland. 

Gaftrikland. 

• 

Hergeadalen. 

West  Bothnia.' 

- 

Tornea. 

Afele  Lappmark. 

Umea  Lappmark. 

Swedish  Lapland. 

< 

Pitea  Lappmark. 

Lulea  Lappmark. 

. 

Tornea  Lappmark. 

Kenli  Lappmark. 

* 

Swedish  Pomerania  (a). 

- 

Stralfund.  .. 

The  only  colonial  territory  belonging  to  Sweden  is 
the  ifland  of  St  Bartholomew,  In  the  Weft  Indies. 

Fade  of  Sweden  Is  diverfified  In  a  moft  pifturefque  manner, 
the  coun-  with  extenfive  lakes,  large  rivers,  winding  dreams,  ca- 
try.  tara&s,  gloomy  forefts,  fertile  vales,  ftupendous  rocks, 

and  cultivated  fields.  It  poffeffes  more  navigable  ri¬ 
vers  than  the  neighbouring  countries  of  Norway  and 
^  Denmark. 

Soil.  Sweden  is  by  no  means  remarkable  for  the  fertility 

of  its  foil,  moft  of  the  country  being  rocky  and  unpro¬ 
ductive.  The  valleys  and  the  banks  of  the  rivers  af- 
^  ford  the  beft  land  for  tillage. 

Mountains.  The  principal  mountains  belonging  to  Sweden  are 
thole  of  the  elevated  chain  which  divides  it  from  Nor¬ 
way,  and  which  branch  off  in  a  fouth-eafterly  dire&ion. 
^  One  of  the  higheft  of  thefe  is  Swucku. 

'Rivers  The  rivers  are  the  Gotha  conne&ing  Lake  We¬ 

tter  with  the  Categat ;  the  Motala,  forming  the  outlet 
of  Lake  Weter  5  the  Dahl  rifing  in  the  Norwegian 
mountains,  and  flowing  through  Dalecarlia  into  the  gulf 
of  Bothnia,  and  the  Tornea  forming  the  north-eaftern 
boundary,  and  emptying  itfelf  into  the  gulf  of  Bothnia 
j  at  the  town  of  the  fame  name. 

Lakes.  There  arefeveral  confiderable  lakes  in  Sweden,  chief¬ 

ly  in  the  province  of  Sweden  Proper.  The  moft  re¬ 


markable  are  Wener,  Weter,  and  Maela,  on  the  banks 
of  which  laft  Hands  the  city  of  Stockholm.  §  ; 

Sweden  abounds  with  forefts,  efpecially  in  Dalecarlia,  Foreft?.  S' 
and  on  the  borders  of  the  lakes.  ^ 

The  climate  and  feafons  of  Sweden  nearly  refemble  Climate! 
thofe  of  the  fame  latitudes  in  Ruflia.  The  winters  are  and  feailj 
in  moft  places  extremely  fevere,  and  the  fummers  ftiort 
and  fudden.  The  gulf  of  Bothnia  is  generally  frozen 
over  fluring  winter,  fo  as  to  admit  of  travellers  pafling  * 
over  into  Finland,  and  Eaft  Bothnia.  The  fummer, 
though  ftiort,  is  generally  hot,  and  feldom  cloudy  or  in- 
conftant.  In  the  higher  latitudes  the  fun  of  courfe  is  feen 
in  the  middle  of  fummer  for  feveral  days  together,  and  the 
nights  of  winter  are  proportionably  long.  See  Lapland.  10 
Much  of  the  natural  hiftory  of  Sweden  has  been  al- Natural 
ready  given  under  the  article  Lapland.  In  the  more  hiftory. 
fouthern  provinces  there  are  found  in  the  forefts  the 
bear,  lynx,  wolf,  beaver,  otter,  glutton,  and  flying  fquir- 
rel.  The  Swedifti  horfes  are  commonly  fmall,  but  fpi- 
rited,  and  are  confidered  as  fuperior  to  thofe  of  Germany 
for  cavalry.  The  cattle  and  ftieep  prefent  little  remark¬ 
able,  being  fimilar  to  thofe  of  the  neighbouring  nations. 

Seals  are  found  in  the  gulf  of  Bothnia  \  and  the  lakes 
and  rivers  of  Sweden  produce  pikes  that  are  remarkably 
large,  and  which  are  falted  and  pickled  for  exportation. 

The 


(A)  That  diftri&  of  Germany,  called  Swedijh  Pomerania ,  was  long  in  poffeflion  of  the  Swedifti  monarchs  5  till, 
in  the  contefts  with  France  and  Ruflia,.  it  was  taken  poffeflion  of  by  the  former.  By  the  late  treaty  (in  1.809) 
between  France  and  Sweden,  Pomerania  has  been  reftored  to  its  old  mafter. 

The  map  of  Sweden  is  attached  to  that  of  Denmark  and  Norway,  in  Plate  CLXX* 
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rcten.  The  forefts  produce  a  great  variety  of  game,  efpecially 
1  -v*-  the  large  black  cock,  called  in  Scotland  the  cock  of  the 
foreft.  Among  the  reptiles  the  rctnct  bambino, ,  and-thc 
coluber  clierfea ,  are  confidered  as  alrnoft  peculiar  to 
Sweden. 

The  principal  vegetable  produ&ions  of  Sweden  are 
its  immenefe  forefts  of  pine  and  fir  trees,  though  the 
country  is  not  destitute  of  a  great  variety  of  ihrubs  and 
plants  common  to  it  with  Denmark  and  Ruffia. 

The  principal  riches  of  the  natural  hiitory  of  Sweden 
are  to  be  found  in  the  mineral  kindom.  It  produces 
cryftals,  amethyfts,  topazes,  porphyry,  lapis  lazuli, 
agate,  cornelian,  marble,  and  other  foflils.  The  chief 
wealth  of  the  country,  however,  arifes  from  her  mines 
of  filver,  copper,  lead,  and  iron.  The  laft  mentioned 
metal  employs  not  fewer  than  450  forges,  hammering- 
mills,  and  fmelting  houfes.  A  kind  of  a  gold  mine  has 
like  wife  been  difcovered  in  Sweden,  but  fo  inconfider- 
able,  that  from  the  year  1741  to  1747,  it  produced  on- 
ly  2398  ducats,  each  valued  at  9s.  4<i.  fterling.  The 
firft  gallery  of  one  filver  mine  is  100  fathoms  below  the 
furface  of  the  earth  j  the  roof  is  fupported  by  prodigious 
oaken  beams,  and  from  thence  the  miners  defeend  about 
40  fathoms  to  the  loweft  vein.  This  mine  is  faid  to 
produce  20,000  crowns  a-year.  The  produdl  of  the 
copper  mines  is  uncertain  ;  but  the  whole  is  loaded 
with  vaft  taxes  and  redu&ions  to  the  government,  which 
has  no  other  refources  for  the  exigencies  of  the  date. 
Thofe  fubterraneous  manfions  are  aftoniftnngly  fpacious, 
and  at  the  fame  time  commodious  for  their  inhabitants, 
fo  that  they  feem  to  form  a  hidden  world.  The  water¬ 
falls  in  Sweden  afford  excellent  conveniency  for  turn¬ 
ing  mills  for  forges  \  and  for  fome  years  the  exports  of 
iron  from  Sweden  brought  in  300,0001.  fterling. 

There  are  like  wife  in  Sweden  fome  filver  mines,  of 
which  that  of  Sahlberg  is  the  richeft,  as  well  as  the 
moft  ancient.  It  exifted  fo  early  as  1188,  and  during 
the  whole  of  the  14th  century,  it  yielded  24,000  marks 
of  filver  per  annum.  In  the  15th  century  the  quantity 
was  diminifhed  to  20,000.  In  the  reign  of  Charles  X. 
it  gave  only  2000  \  and  it  furniflies  at  prefent  ftill  lefs, 
the  ore  yielding  only  one  ounce  of  pure  metal  per  quin¬ 
tal.  The  chief  gallery,  where  the  pureft  filver  was  ob¬ 
tained,  having  fallen  in,  is  not  yet  cleared,  notwith- 
ftanding  their  incelfant  labour.  They  are  alfo  digging 
pits  in  a  perpendicular  dire&ion,  in  order  to  arrive  at 
the  principal  vein,  which  extends  itfelf  from  the  north 
to  the  fouth-eaft.  Formerly  lead  employed  in  feparating 
the  metal  was  imported  from  England  \  but  the  mine 
furniflies  at  prefent  a  fuflicient  quantity  for  the  purpofe. 
The  moft  remarkable  mineral  waters  in  Sweden  are 
n  thofe  of  Medewi  in  Eaft  Gothland, 
rlyhif-  The  early  hiftory  of  Sweden  is  not  lefs  involved  in 
yuncer-  fable  than  that  of  moft  other  nations.  Some  hiftorians 
have  pretended  to  give  regular  catalogues  of  the  princes 
who  reigned  in  Sweden  in  very  early  times  \  but  they 
differ  fo  much  that  no  credit  can  be  given  to  them. 
All  indeed  agree  that  ancient  Scandinavia  was -firft  go¬ 
verned  by  judges  ele&ed  for  a  certain  time  by  the  voice 
of  the  people.  Among  thefe  temporary  princes  the 
country  was  divided,  until,  in  the  year  of  the  world 
2054,  according  to  fome,  or  1951,  according  to  others, 
Eric,  or,  if  we  believe  Puffendorf,  Sueno,  was  raifed  to 
the  fupreme  power,  with  the  prerogatives  of  all  the 
VOL.  XX.  Part  I. 
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temporary  magiftrates  united  in  his  perfon  for  life,  or  Sweden, 
until  his  conduct  fhould  merit  depofition.  V"“v— ^ 

From  this  very  early  period  till  the  year  I366o£  the  An 
Chriftian  era,  the  hiltories  of  Sweden  prefent  us  with 
nothing  but  what  is  common  to  all  nations  in  their  ear¬ 
ly  periods,  viz.  the  endlefs  combats  of  barbarians,  tend¬ 
ing  to  no  other  purpofe  than  the  effufion  of  blood.  At 
the  time  juft  mentioned,  however,  Albert  of  Mecklen-  Albeit  of 
burg,  having  concluded  a  peace  between  Sweden  and  Mecklen- 
Denmark,  which  had  been  at  violent  war  for  fome  timeburg^f: 
before,  was  proclaimed  king  of  Sweden.  The  peace ciare 
was  of  fhort  duration,  being  broken  in  1368  \  on  which 
Albert  entered  into  an  offenfive  and  defenfive  league 
with  the  earl  of  Holftein,  the  Jutland  nobility,  the  dukes 
of  Slefwick,  Mecklenburg,  and  the  Hanfe-towns,  againft  13 
the  kings  of  Denmark  and  Norway.  Albert  proved  War  VVIth 
very  fuccefsful  againft  Waldemar  king  of  Denmark 
that  time,  driving  him  entirely  out  of  his  dominions  5  wav# 
but  he  himfelf  was  defeated  by  the  king  of  Norway, 
who  laid  liege  to  his  capital.  Soon  after  this,  a  new 
treaty  was  concluded,  by  which  Albert  was  allowed  to 
enjoy  the  crown  of  Sweden  in  peace.  Having  formed 
a  defign  however  of  rendering  himfelf  abfolute,  he  fo  dif- 
pleafed  his  fubje&s  that  Margaret  of  Norway  was  pro- 
claimed  queen  of  Sweden  by  the  malecontents.  A  war  Is  defeated 
immediately  enfued,  in  which  Albert  was  defeated  and  aml  taken 
taken  prifoner  *,  but  as  the  princes  of  Mecklenburg, 
earls  of  Holftein,  and  the  Hanfe-towns,  entered  into  a  0f  Norway, 
league  in  his  favour,  the  war  raged  with  more  fury  than 
ever.  15 

At  length,  in  1394,  the  contending  parties  were  re- Set  at  li- 
conciled.  Albert  was  fet  at  liberty,  on  condition  that 
he  fhould  in  three  years  give  up  to  Margaret  all  pre-  n' 
tenfions  to  the  city  of  Stockholm  }  and  the  Hanfe- 
towns  engaged  to  pay  the  fum  of  60, coo  marks  of  filver 
if  Albert  fhould  break  that  treaty.  Not  long  after 
this,  Eric  the  fon  of  Albert  died  ;  and  he,  having  no 
other  child,  did  not  think  it  worth  his  while  to  contend 
for  the  kingdom  of  Sweden  :  he  therefore  acquieicedin 
the  pretenfions  of  Margaret,  and  palled  the  remainder 
of  his  days  at  Mecklenburg. 

Margaret  died  in  14 15,  and  was  fucceeded  by  Eric  Margaret 
of  Pomerania.  This  prince’s  reign  was  cruel  and  op-  is  fucceeded 
preflive.  The  confequence  of  this  was  a  revolt  5  and^^rjc»a 
Charles  Canutfon,  grand  marefclial  of  Sweden  and  go- 
vernor  of  Finland,  having  joined  the  malecontents,  was  An.  141^ 
declared  commander  in  chief  of  their  army.  Eric  was 
now  formally  depofed  :  Canutfon  was  chofen  regent  j 
but  beginning  to  opprefs  the  people,  and  aipiring  openly 
to  the  crown,  the  Swedes  and  Danes  revolted  ;  in  con¬ 
fequence  of  which  a  revolution  took  place,  and  Chri- 
ftopher  duke  of  Bavaria,  nephew  to  Eric,  was  chofen 
king  of  Denmark,  Sweden,  and  Norway,  in  1442.  ^ 

On  the  acceflion  of  the  new  prince,  complaints  againft  Charles 
Canutfon  were  brought  from  all  quarters  \  but,  through  Canutfon. 
the  intereft  of  his  friends,  lie  efcaped  puniftiment ;  andAn*  I44*3* 
in  1448,  Chriftoplier  having  died  after  a  tyrannical 
reign  of  about  five  years,  he  was  raifed  to  the  throne  to 
which  he  had  fo  long  afpired.  The  kingdoms  of  Den¬ 
mark  and  Norway  however  refufed  allegiance  to  him 5 
on  which  a  war  immediately  commenced.  In  1454  • 
peace  was  concluded,  and  Denmark  for  the  prefent  freed 
from  the  Swedilh  yoke.  Nor  did  Canutfon  long  enjoy 
even  the  crown  of  Sweden,  Having  quarrelled  with 
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magiftrates  and  the  archbifhop  of  Upfal,  the  latter  form¬ 
ed  facli  a  ftrong  party  that  the  king  could  not  refift  him. 
Canutfon  died  in  1470  after  a  long  and  turbulent  reign. 

The  S  wediffi  affairs  continued  to  be  involved  in  dread¬ 
ful  confufion  till  the  year  1520,  when  a  great  revolution 
was  effe&ed  by  Guftavus  Ericfon,  a  nobleman  of  the 
firft  rank,  who  reftored  the  kingdom  to  its  liberty,  and 
laid  the  foundation  of  its  future  grandeur.  The  occa- 
fion  of  this  great  revolution  was  as  follows:  In  1518, 
Chriftiern  king  of  Denmark  invaded  Sweden,  with  a 
defign  to  fubdue  the  whole  country  j  but  being  defeated 
with  great  lofs  by  young  Steen  Sture,  at  that  time  re- 
is  uc  gent,  he  fet  fail  for  Denmark.  But  meeting  with  con- 
feated  and  trary  winds,  he  made  feveral  defeents  on  the  Swediih 
driven  out.  coaft,  which  he  ravaged  with  all  the  fury  of  an  incenfed 
barbarian.  The  inhabitants,  however,  bravely  defend¬ 
ed  themfelves,  and  Chriftiern  was  reduced  to  the  utmoft 
diftrefs  5  one  half  of  his  forces  having  perilhed  with 
hunger,  and  the  reft  being  in  the  mod  imminent  danger 
by  the  approach  of  a  rigorous  winter.  He  then  thought 
of  a  ftratagem,  which  had  almoft  proved  fatal  to  the 
regent  *,  for  having  invited  him  to  a  conference,  at 
which  he  defigned  either  to  affaffinate  or  take  him  pri- 
foner,  Sture  was  about  to  comply,  had  not  the  fenate, 
who  fufpedted  the  plot,  interpofed  and  prevented  him. 
Chriftiern  then  offered  to  go  in  perfon  to  Stockholm  in 
order  to  confer  with  Sture,  on  condition  that  fix  hoft- 
ages  fhould  be  fent  in  his  room.  This  was  accordingly 
done  *,  but  the  wind  happening  then  to  prove  favour¬ 
able,  he  fet  fail  for  Denmark  with  the  hofiages,  of 
He  treache-  whom  Guftavus  Ericfon  was  one.  Next  year  he  re- 
roufly  car-  turned  5  and  having  drawn  Sture  into  an  ambufh,  the 
jies  off  fix  regent  received  a  wound  of  which  he  diedfome  time  af- 
*°h  mGuf  ter*  ^ ^e  kingdom  being  thus  left  without  a  head,  mat- 
tavu^Eric-  ters  f°on  came  to  e  m°ft  defperate  crifis.  The  army 
fon  is  one.  difbanded  itfelf ;  and  the  fenate,  infiead  of  taking  pro- 
An.  1515.  per  meafures  to  oppofc  the  enemy,  fpent  their  time  in 
idle  debates.  Chriftiern  in  the  mean  time  advanced  in¬ 
to  the  heart  of  the  kingdom,  deftroying  every  thing 
with  fire  and  fword  }  but  on  his  arrival  at  Stragnez,  he 
granted  a  fufpenfion  of  arms,  on  condition  that  they 
would  elefl  him  king.  This  they  accordingly  did  j 
and  Chriftiern  proved  one  of  the  moft  bloody  tyrants 
-  ,  that  ever  fat  on  the  throne  of  any  kingdom.,  Immedi- 

tyrant  °°  ^ate^y  after  hi s  coronation,  he  gave  grand  entertainments 
for  three  days  \  during  which  time  he  projected  the 
diabolical  defign  of  extirpating  at  once  all  the  Swedifti 
nobility,  and  thus  for  ever  preventing  the  people  from 
revolting,  by  depriving  them  of  their  proper  leaders. 
As  the  tyrant  had  figned  articles,  by  which  he  promifed 
indemnity  to  all  who  had  borne  arms  againft  him,  it  be¬ 
came  neeeffary  to  invent  fome  caufe  of  offence  againft 
thofe  whom  he  intended  to  deftroy.  To  accomplifh  his 
purpofe,  Guftavus  Trolle,  formerly  archbifhop  of  Upfal, 
but  who  had  been  degraded  from  that  dignity,  in  an 
oration  before  his  majefty,  lamented  the  demolition  of 
Stecka,  his  place  of  refidence,  and  the  Ioffes  fuftaintd  by 
the  fee  of  Upfal,  amounting  to  near  a  million  of  money. 
He  then  proceeded  in  a  bitter  accufation  againft  the 
widow  and  the  fun-in-law  of  Sture  the  late  regent,  com¬ 
prehending  in  the  fame  accufation  about  15  of  the  prin¬ 
cipal  nobility,  the  whole  fenate,  and  the  burghers  of 
Stockholm.  In  confequence  of  this,  about  60  of  the 
principal  nobility  and  people  of  firft  rank  in  Sweden 
were  hanged  as  traitors.  Innumerable  other  cruelties 
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were  committed  j  part  of  which  are  owned  by  the  Da-  Sweden, 
nifh  hiftorians,  and  minutely  related  by  thofe  of  Sweden. 

At  laft  he  departed  for  Denmark,  ordering  gibbets  to 
be  erefled,  and  caufing  the  peafants  to  be  hanged  on 
them  for  the  flighteft  offences.  .  .  ty,  and 

This  monftrous  cruelty,  inftead  of  fecuring  him  on  the^aufes  giv, 
throne,  exafperated  the  whole  nation  againft  him.  It^^be 
has  already  been  mentioned,  that  Guftavus  Ericfon,  or,  he  pales* 
as  he  is  commonly  called,  Giijlavus  Vafa,  was  among  along, 
the  number  of  the  hoftages  whom  Chriftiern  had  perfi-  12 
dioufly  carried  to  Denmark  in  1519.  Large  promifes  ^eJtuw\ 
had  been  made  in  order  to  reconcile  him  to  Chriftiern, 
and  all  means  had  been  employed,  but  in  vain.  Secret  £rjcfoni 
orders  were  given  to  ftrangle  him  in  prifon  )  but  the 
officer  to  whom  the  affaffination  was  committed  remon- 
ftrated  to  the  king  about  the  confequences  of  it,  and 
prevailed  on  him  to  change  the  fentence  of  death  into 
clofe  confinement  in  the  caltle  of  Copenhagen.  Some 
of  the  hoftages  perilhed  in  confequence  of  the  rigorous 


treatment  they  met  with  ’,  but  Guftavus  withftood  all 


hardftiips.  At  laft  one  Banner,  a  Danifh  nobleman, 
prevailed  on  the  king  to  put  him  into  his  hands,  in  or¬ 
der  to  try  whether  or  not  he  could  prevail  on  him  to 
change  his  fentiments.  The  king,  however,  told  Ban¬ 
ner,  that  he  imift  pay  6000  crowns  if  the  prifoner  fhould 
make  his  efcape.  Banner  generoufly  confcnted  5  and 
having  brought  the  noble  prifoner  to  his  fortrefs  of  Calo 
in  Jutland,  foon  allowed  him  all  the  liberty  he  could 
defire,  and  otherwife  heaped  favours  on  him.  All  this, 
however,  could  not  extinguifh  his  remembrance  of  the 
cruelties  of  Chriftiern,  and  the  defire  he  had  of  being  ^ 
fcrviceable  to  his  country.  He  therefore  determined  to  jje  efcape' 
make  his  efcape  *,  and  the  liberty  he  enjoyed  foon  put  from  Den- 
him  in  a  capacity  of  effe&ing  it.  Having  one  daytn^* 
mounted  bis  horfe,  under  pretence  of  hunting  as  ufual 
in  the  foreft,  when  he  got  at  a  proper  diftance,  he 
changed  his  drefs  to  the  habit  of  a  peafant :  and  quit¬ 
ting  his  horfe,  travelled  for  two  days  on  foot  through 
by-paths,  and  over  mountains  almoft  impaffable,  arriving 
on  the  third  at  Flenfhurgh.  Here  no  one  was  admitted 
without  a  paffport  :  and  Guftavus  dreaded  prefenting 
himfelf  to  the  governor  or  the  officer  on  guard,  for  fear 
of  being  difeovered.  Guftavus  hired  himfelf  to  a  cattle  ^ 
merchant  ;  and  in  this  difguife  efcaped  out  of  the  Da-  Arrives 
nifh  territories,  and  arrived  at  Lubec.  Lub«c. 

Banner  was  no  fooner  acquainted  with  his  efcape, 
than  he  fet  out  after  him  with  the  utmoft  diligence, 
found  him  at  Lubcc,  and  reproached  him  with  great 
warmth  as  ungrateful  and  treacherous  *,  but  he  was  foon 
appeafed  by  the  arguments  urged  by  Guftavus,  and 
efpecially  by  a  promife  of  indemnifying  him  in  the  lofs 
of  his  ranlom.  On  this  Banner  returned,  giving  out 
that  he  could  not  find  his  prifoner.  Chriftiern  was  en¬ 
raged  at  his  efcape,  apprehending  that  he  might  reverfe 
all  his  defigns  in  Sweden  *,  and  gave  orders  to  Otho  his 
general  to  make  the  ftridhft  fearch,  and  leave  no  means 
untried  to  arreft  him.  Guftavus  applied  to  the  regency 
for  a  (hip  to  convey  him  to  Sweden,  where  he  hoped  he 
fhould  be  able  to  form  a  party  againft  the  Danes.  HeAuen]{)t3 
likewife  endeavoured  to  draw  the  regency  of  Lubec  in-jn  vairto1 
to  his  meafures*,  and  reafoned  with  fo  much  zeal  and  draw  the 
ability,  that  Nicholas  Gemins,  firft  conful,  was  entirely ref*nc^ 
gained  ;  but  the  regency  could  never  be  prevailed  on  to  fide 
declare  for  a  party  without  friends,  arms,  money,  or 
credit.  Before  his  departure,  however,  the  conful  gave 

him 
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reden.  him  afTurances,  that  if  he  could  raife  a  force  fufficient  to 
'  -v— — '  £nake  head  againft  the  enemy  in  the  field,  he  might  de¬ 
pend  on  the  fervices  of  the  republic,  and  that  the  re¬ 
gency  would  immediately  declare  for  him.  Guftavus 
defired  to  be  landed  at  Stockholm  ;  but  the  captain  of 
the  (hip,  either  having  fecret  orders  to  the  contrary,  or 
bufinefs  elfewhere,  fleered  a  different  courfe,  and  put 
him  on  fhore  near  Calmar  ;  a  city  then  garrifoned  by 
the  troops  of  Chriftina  widow  of  the  regent.  In  faX, 
the  governor  held  this  place  for  his  own  purpofes,  and 
only  waited  to  make  the  bcfl  terms  he  could  with  the 

1  arrives  Danes.  When  Guftavus  arrived,  he  made  himfelf 

2  Palmar,  known  to  him  and  the  principal  officers  of  the  garrifon, 

*  harfun  were  m()^y  Germans,  and  his  fellow -foldiers  in 
f  iurabie  ^ate  adminiftrator’s  army  ;  but  the  mercenary  band, 

1  iption.  feeing  him  without  troops  and  without  attendants,  re¬ 
garded  him  as  a  defperate  perfon  devoted  to  deftruc- 
tion,  refufed  to  embrace  his  propofals,  and  even  threat¬ 
ened  to  kill  or  betray  him,  if  he  did  not  inftantly  quit 
the  city. 

Difappointed  in  his  expeditions,  Guftavus  departed; 
and  his  arrival  being  now  publicly  known,  he  was 
again  forced  to  have  recourfe  to  his  peafant’s  difguife  to 
conceal  him  from  the  Danifh  emifiaries  difperfed  over 
the  country  to  fearch  for  him.  In  a  waggon  loaded 
with  hay  he  paffed  through  the  Danifh  army,  and  at 
57  laft  repaired  to  an  old  family  caftle  in  Sudermania. 

3  friends  Hence  he  wrote  to  his  friends,  intimating  his  return 
J  ifeto  to  Sweden,  and  befeeching  them  to  affemble  all  their 
jthim.  forces  jn  or(ler  to  break  through  the  enemy’s  ar¬ 
my  into  Stockholm,  at  that  time  befteged  ;  but  they 
refufed  to  embark  in  fo  hazardous  and  defperate  an  at- 

28  tempt. 

J  dies  in  Guftavus  next  applied  himfelf  to  the  peafants  ;  but 
'  ‘to the  they  anfwered,  that  they  enjoyed  fait  and  herrings  un-( 

*  9  t5*  der  the  government  of  the  king  of  Denmark  ;  and  that 

any  attempts  to  bring  about  a  revolution  would  be  at¬ 
tended  with  certain  ruin,  without  the  profpeX  of  bet¬ 
tering  their  condition  ;  for  peafants  they  were,  and  pea¬ 
fants  they  fhould  remain,  whoever  was  king.  At  length, 
after  fe.veral  attempts  to  throw  himfelf  into  Stockholm, 
after  that  city  was  furrendered  to  the  king,  after  the 
horrid  maflacre  of  the  fenate,  and  after  running  a  thou- 
fand  dangers,  and  undergoing  hardfhips  and  fatigues 
fcarcely  to  be  fupported  by  human  nature,  he  formed 
the  resolution  of  trying  the  courage  and  affeXion  of 
the  Dalecarlians.  While  he  was  in  the  deepeft  obfeu- 
rity,  and  plunged  in  almoft  infur  mountable  adverfity,  he 
never  relinquished  his  defigns  nor  his  hopes.  The  news 
of  the  maflacre  had,  however,  nearly  funk  him  into  de- 
fpondenev,  as  by  it  he  loft  all  his  friends,  relations,  and 
connexions,  and  indeed  almoft  every  profpeX  of  fafety  to 
himfelf  or  deliverance  to  his  country.  This  fuggefted 
the  thought  of  going  to  Dalecarlia,  where  he  might 
live  with  more  fecurity  in  the  high  mountains  and  thick 
woods  of  that  country,  if  he  fhould  fail  in  the  attempt 
of  exciting  the  inhabitants  to  revolt. 

*  ivesin  Attended  by  a  peafant,  to  whom  he  was  known,  he 
|  ecarlia,  travelled  in  difguife  through  Sudermania,  Nerieia,  and 
!  us  Weftermania,  and,  after  a  laborious  and  painful  jour- 
|le,  and  neYi  arrived  in  the  mountains  of  Dalecarlia.  Scarcely 

ged  to  had  he  finiftied  his  journey,  when  he  found  himfelf  de- 
’  k  w  the  ferted  by  his  companion  and  guide,  who  carried  off 
es*  with  him  all  the  money  which  he  had  provided  for  his 
fubfiftence.  Thus  forlorn  and  deftitute,  he  entered 
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among  the  miners,  without  relinquifhing  his  Iiopes  Sweden, 
of  one  day  afeending  the  throne  of  Sweden.  His  whole  v™—* 
objeX  for  the  prefent  was  to  live  concealed,  and  gain  a 
maintenance,  till  fortune  ftiould  effeX  fomething  in  his  ^ Q 
favour:  nor  was  it  long  before  this  happened.  A  wo- rs difeover- 
man  in  the  mines  perceived,  under  the  habit  of  a  pea-  ed  and  re-. 
fant,  that  the  collar  of  his  fhirt  was  embroidered.  This  heved* 
circumftance  excited  curiofity  ;  and  the  graces  of  his 
perfon  and  converfation,  which  had  fomething  in  them 
to  attraX  the  notice  of  the  meaneft  of  the  vulgar,  af¬ 
forded  room  for  fufpicion  that  he  was  fome  perfon  of 
quality  in  difguife,  forced  by  the  tyranny  of  the  govern¬ 
ment  to  feek  fhelter  in  thefe  remote  parts.  The  ftory 
came  to  the  ears  of  a  neighbouring  gentleman,  who  im¬ 
mediately  went  to  the  mines  to  offer  his  proteXion  to 
the  unfortunate  ftranger  ;  and  was  aftoniftied  on  recog¬ 
nizing  the  features  of  Guftavus,  to  whom  he  had  been 
known  at  the  univerfity  of  Upfal.  Touched  with  com- 
paffion  at  the  deplorable  fituation  of  fo  diftinguffhed  a 
nobleman,  he  could  fcarcely  refrain  from  tears.  At 
night  he  fent  for  Guftavus,  made  him  an  offer  of  his 
houfe,  and  gave  him  the  ftrongeft  afTurances  of  his 
friendfhip  and  proteXion.  He  told  him,  he  would  th^re 
meet  with  better  accommodations,  and  as  much  fecurity 
as  in  the  mines  ;  and  that,  fhould  he  chance  to  be  dif- 
covered,  he  would,  with  all  his  friends  and  vaffals,  take 
arms  in  his  defence. 

This  offer  was  embraced  by  Guftavus  with  joy,  and 
he  remained  for  fome  time  at  his  friend’s  houfe  ;  but 
finding  it  impoffible  to  induce  him  to  take  part  in  his 
defigns,  he  quitted  him,  and  fled  to  one  Peterfon,  a 
gentleman  whom  he  had  formerly  known  in  the  fer- 
vice.  This  man  received  Guftavus  with  all  the  ap^ 
pearance  of  kindnefs  ;  and,  on  the  very  firft  propofal, 
offered  to  raife  his  vaffals.  He  even  named  the  lords 
and  peafants  whom  he  pretended  to  have  engaged  in  his 
fervice  ;  but  in  a  few  days,  he  went  fecretly  to  a  Da¬ 
nifh  officer,  and  gave  him  information  of  what  had  paf¬ 
fed.  The  officer  immediately  caufed  the  houfe  to  be 
furrounded  with  foldiers,  in  fuch  a  manner  that  it  Teem¬ 
ed  impoffible  for  Guftavus  to  efcape.  Being  warned,  pjas 
by  Peterfon’s  wife  of  the  treachery  of  her  hufhand,  he,  narrow  e- 
by  her  direXion,  contrived  to  flee  to  the  houfe  of  a  cape  from 
clergyman,  her  friend,  by  whom  he  was  received  with  I511163’ 
all  the  refpeX  due  to  his  birth  and  merit  ;  and  left: 
the  domeftic  who  conduXed  him  fhould  follow  the  trea¬ 
cherous  example  of  his  mafter,  he  removed  him  to  the 
church,  and  conduXed  him  to  a  fmall  clofet,  of 
which  he  kept  the  key.  Having  lived  for  fome  time 
in  this  manner,  Guftavus  began  to  confult  with  his 
friend  concerning  the  moft  proper  method  of  putting 
their  fchemes  in  execution.  The  prieft  advifed  him 
to  apply  direXly  to  the  peafants  themfelves  ;  told  him 
that  it  would  be  proper  to  fpread  a  report,  that  the 
Danes  were  to  enter  Dalecarlia  in  order  to  eftablifti  new 
taxes  by  force  of  arms  ;  and  as  the  annual  feaft  of  all 
the  neighbouring  villages  was  to  be  held  in  a  few  days, 
he  could  not  have  a  more  favourable  opportunity  :  he 
alfo  promifed  to  engage  the  principal  perfons  of  the  dio- 
cefe  in  his  intereft.  ^ 

In  compliance  with  this  advice,  Guftavus  fet  out  for #is  caVtfe 
Mora,  where  the  feaft  was  to  be  held.  He  found  the  lpouied  by 
peafants  already  informed  of  his  defigns,  and  impatient the  Peafant* 
to  fee  him.f  Being  already  prepoffefit  d  in  his  favour, 
they  were  foon  excited  to  an  enthufiafm  in  his  caule, 
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and  inftantly  refolved  to  throw  off  the  Danifti  yoke. 
In  this  defign  they  were  mere  confirmed  by  their  fu- 
perftition  ;  iome  of  their  old  men  having  obferved 
that  the  wind  had  blown  from  the  north  while  Gufta- 
vus  was  fpeaking,  which  among  them  was  reckoned  an 
infallible  omen  of  fuccefs.  Guftavus  did  not  allow 
their  ardour  to  cool,  but  inftantly  led  them  againft 
the  governor’s  caftle  ;  which  he  took  by  affault,  and 
put  the  garrifon  to  the  fword.  1  his  ineonfiderable  en- 
terprife  was  attended  with  the  moft  happy  confequenees. 
Great  numbers  of  the  peafants  flocked  to  his  ftandaid  ; 
fome  of  the  gentry  openly  efpoufed  his  caufe,  and  others 
fupplied  him  with  money.  Chriftiern  was  foon  inform¬ 
ed  of  what  had  paffed  ;  but  defpifing  fuch  an  inconfi- 
derable  enemy,  he  fent  only  a  {lender  detachment  to 
aftift  his  adherents  in  Dalecarlia.  Guftavus  advanced 
with  5000  men,  and  defeated  a  body  of  Danes  ;  but 
he  was  ftrenuoufty  oppofed  by  the  archbifhop  of  Upfal, 
who  raifed  numerous  forces  for  Chriftiern.  The  for¬ 
tune  of  Guftavus,  however,  ftill  prevailed,  and  the 
archbifhop  was  defeated  with  great  lofs.  Guftavus 
then  laid  fiege  to  Stockholm  *  but  his  force  being  un¬ 
equal  to  fuch  an  undertaking,  he  was  forced  to  abandon 
it  with  lofs. 

This  check  did  not  prove  in  any  confiderable  de~ 
gree  detrimental  to  the  affairs  of  Guftavus  ;  the  pea¬ 
fants  from  all  parts,  of  the  kingdom  flocked  to  his 
camp,  and  he  was  joined  by  a  reinforcement  from 
Lubec.  Chriftiern,  unable  to  fupprefs  the  revolt, 
wreaked  his  vengeance  on  the  mother  and  filters  of 
Guftavus,  whom  lie  put  to  death.  His  barbarities  fer- 
ved  only  to  make  his  enemies  more  refolute.  Guftavus 
having  affembled  the  ftates  at  Wadftena,  he  was  unani- 
moufty  chofen  regent,  the  diet  taking  an  oath  of  fide¬ 
lity  to  him,  and  promifing  to  aftift  him  to  the  utmoft. 
Having  thus  obtained  the  fan  (ft  ion  of  legal  authority, 
he  purfued  bis  advantages  againft  the  Danes.  A  body 
of  troops  appointed  to  throw  fuccours  into  Stockholm 
.were  cut  in  pieces ;  and  the  regent  fending  fome  troops 
into  Finland,  ftruck  the  Danes  there  with  fuch  terror, 
that  the  archbiffiop  of  Upfal,  together  with  the  Danifti 
governors,  fled  to  Denmark.  Chriftiern  then  fent  ex- 
prefs  orders  to  all  his  governors  and  officers  in  Finland 
and  Sweden  to  maffacre  the  Swediffi  gentry  without 
diftinaion.  The  Swedes  made  reprifals  by  maffacring 
all  the  Danes  they  could  find  ;  fo  that  the  whole  coun¬ 
try  was  filled  with  {laughter. 

In  the  mean  time  Guftavus  had  laid  fiege  to  the 
towns  of  Calmar,  Abo,  and  Stockholm  y  but.  Norby 
found  means  to  oblige  him  to  raife  them,  with  lofs. 
Guftavus,  in  revenge,  laid  fiege  to  the  capital  a  third 
time,  and  applied  to  the  regency  of  Lubec  for  a  fqua- 
dron  of  ftiips  and  other  fuccours  for  carrying  on  the 
fiege.  This  was  granted  on  condition  that  Guftavus 
fhould  oblige  himfelf,  in  the  name  of  the  ftates,  to  pay 
60,000  merks  of  filver  as  the  expence  of  the  . armament  5 
that,  until  the  kingdom  ftiould  be  in  a  condition  to  pay 
thatfum,  the  Lubec  merchants  trading  to  Sweden  ftiould 
be  exempted  from  all  duties  on  imports  or  exports;  that 
all  other  nations  ftiould  be  prohibited  from  trading  with 
Sweden,  and  that  fuch  traffic  ftiould  be  deemed  illicit  ; 
that  Guftavus  ftiould  neither  conclude  a  peace,  nor  even 
agree  to  a  truce,  with  Denmark,  without  the  concur¬ 
rence  of  the  regency  of  Lubec  ;  and  that  if  the  repub¬ 
lic  ftiould  be  attacked  by  Chriftiern,  he  ftiould  enter 


Denmark  at  the  head  of  20,000  men.  On  thefe  hard 
terms  Guftavus  obtained  affiftance  from  the  regency  of 
Lubec  ;  nor  did  his  dear-bought  allies  prove  very  faith¬ 
ful.  They  did  not  indeed  go  over  to  the  enemy ;  but 
in  a  fea-fight,  where  the  Danes  were  entirely  in  the 
power  of  their  enemies,  they  fuffered  them  to  efcape, 
when  their  whole  force  might  have  been  entirely  de¬ 
ft  roved.  This  treachery  had  nearly  ruined  the  affairs 
of  Guftavus;  for  Norby  was  now  making  preparations 
effe&ually  to  relieve  Stockholm  ;  in  which  he  would 
probably  have  fuccecded  :  but  at  this  critical  period 
news  arrived  that  the  Danes  had  unanimoufty  revolted, 


and  driven  Chriftiern  from  the  throne  ;  and  that  the 


king  had  retired  into  Germany,  in  hopes  of  being  re- 


ftored  by  the  arms  of  his  brother-in-law  the  emperor. 
On  hearing  this  news,  Norby  retired  with  his  whole 


fleet  to  the  ifland  of  Gothland,  leaving  but  a  {lender 


a 


garrifon  in  Calmar.  Guftavus  did  not  fail  to  improve 
this  opportunity-  to  his  own  advantage,  and  quickly  made 
himfelf  mafter  of  Calmar.  Mean  time  Stockholm  con¬ 
tinued  clofely  inverted  ;  but  Guftavus  thought  proper 
to  protrafl  the  fiege  till  he  ftiould  get  himfelf  elected 
king.  Having  for  this  purpofe  called  a  general  diet, 
he  firft  filled  up  the  vacancy  in  thefenate  occafioned  by 
the  maffacres  o-f  Chriftiern.  Guftavus  had  the  addrefs 
to  get  fuch  nominated  as  were  in  his  intereft.  The  af- 
fembly  was  no  fooner  met,  than  a  fpeech  was  made, 
containing  the  higheft  encomiums  on  Guftavus,  letting  He  } 

forth  in  the  ftrongeft  light  the  many  eminent  fervices  he  fen  king® 
had  done  for  his  country,  and  concluded  that  the  ftates  Sweden, 
would  fliow  themfelves  equally  ungrateful  and  blind  to  An,I523  | 
their  own  intereft  if  they  did  not  immediately  eleft  him 
king.  This  propofal  was  acceded  to  by  fuch  tumultuous 
acclamations  that  it  was  impoftible  to  colleft  the  votes; 
fo  that  Guftavus  himfelf  acknowledged,  that  their  af- 
feftion  exceed  his  merit,  and  was  more  agreeable  to  him 
than  the  effe&s  of  their  gratitude.  He  was  urged  to 
have  the  ceremony  of  his  coronation  immediately  per¬ 
formed  :  but  this  he  delayed,  in  confequence  of  fome 
defigns  which  he  bad  formed  to  reduce  the  exorbitant 
power  of  the  clergy.  Guftavus  had  himfelf  embraced 
the  do£lrines  of  the  reformed  religion,  and  did  all  in  his 
power  to  eftablifti  the  reformation  in  his  new  kingdom. 

His  defign  could  not  fail  to  raife  againft  him  the  enmity 
of  the  clergy,  and  of  all  the  more  fuperftitious  part  of 
his  fubje£ts.  Accordingly,  the  firft  years  of  his  reign 
were  embittered  by  internal  difturbances  and  revolts* 
which  were  aided  and  fomented  by  the  depofed  Chrif¬ 
tiern,  who  was  at  one  time  very  near  regaining  poffef- 
fion  of  the  Swedifh  dominions. 

Chriftiern  having  eftabliftied  a  powerful  intereft  in  unfuccefs 
Norway,  once  more  made  an  attempt  to  recover  his  fulattem; 
kingdoms,  and  was  joined  by  the  Dalecarlians  ;  but  be-  of 
ing  defeated  by  the  Swediffi  forces,  he  was  forced  toern* 
return  to  Norway,  where,  being  obliged  to  capitulate 
with  the  Daniffi  generals,  he  was  kept  prifoner  all  his 
life.  #  #  .  3s 

In  1542,  Guftavus  having  happily  extricated  himfelf  Unfuccei 
out  of  all  his  troubles,  prevailed  on  the  ftates  to  make^P^' 
the  crown  hereditary  in  his  family ;  after  which  he  ap-amrrrj: 
plied  himfelf  to  the  encouragement  of  learning  and  com-  with  Qu< 
A  treaty  was  fet  on  foot  for  a  marriage  between  Elizabet 
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his  eldeft  fon  Eric  and  Elizabeth  queen  of  England  ; 


An.  1541 


but  this  negociation  failed  of  fuccefs. 

Guftavus  Vafa  died  in  1560,  and  was  fucceeded  by 

his 


Tr^nr 


sbro- 

John. 
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his  Ton  Eric  XIV.  The  new  king  was  poffeifed  of  all 
the  exterior  ornaments  which  give  an  air  of  dignity  to 
the  perfon  3  but  he  had  neither  the  prudence  nor  the  pe¬ 
netration  of  his  father.  He  created  the  firft  nobility  that 
were  ever  known  in  Sweden  3  but  this  he  hadnofooner 
done  than  he  quarrelled  with  them,  by  palling  fome  aft, 
whieh  they  thought  derogatory  to  their  honour  and  dig¬ 
nity.  The  whole  courfe  of  his  reign  was  difturbed  by 
wars  with  Denmark,  and  difputes  with  his  own  fubje&s. 

In  the  former  he  was  unfortunate,  and  towards  the  latter 
he  behaved  with  the  greateft  cruelty.  At  laft,  he  is  faid 
to  have  become  mad.  He  afterwards  recovered  his  fen- 
fes,  but  was  foon  dethroned  by  his  brothers  :  of  whom 
Duke  John  fucceeded  him  in  the  kingdom. 

This  revolution  took  place  in  the  year  1568,  but 


0  mien. 
I  159°* 


43 
^  arty 

i  ted 
a  nft 

b  , 


4$ 


ifle. 


Sweden, 


45 


3  S  W  E 

In  1595  Sigifmund  fet  fail  for  Dantzic,  leaving  the 
adminiftration  in  the  hands  of  Duke  Charles.  The  con- 
fequence  of  this  was,  that  the  diffenfions  which  had  al¬ 
ready  taken  place  being  continually  increafed  by  the  ob- 
ftinacy  of  the  king,  Duke  Charles  alfumed  the  fovereign 
power  3  and  in  1604  Sigifmund  was  formally  depofed,  Sigifmund 
and  his  uncle  Charles  IX.  raifed  to  the  throne.  He  pro- 
ved  a  wife  and  brave  prince,  reftoring  the  tranquillity  of  ^eeded  by 
the  kingdom,  and  carrying  on  a  war  with  vigour  againft  Charles  IX. 
Poland  and  Denmark.  He  died  in  1611,  leaving  the  An.  1604. 
kingdom  to  his  fon,  the  celebrated  Guftavus  Adolphus.  46 
Though  Charles  IX.  by  his  wife  and  vigorous  con- State  of 

du£t  had  in  a  great  meafure  retrieved  the  affairs  of  Swe-  Sweden  on 
0 - -  -  -  -  -  -  the  accei- 


den,  they  were  ftill  in  a  very  bad  fituation.  The  finan- 


fion  of 


with  no  great  advantage  to  Sweden.  Difputes  about 
religion  between  the  king  and  his  brothers,  and  wars 

41  with  Ruftia,  threw  matters  into  the  utmofl  confufion. 
eSi-  At  lalt  Prince  Sigifmund,  the  king’s  fon,  was  chofen 

„  and.  king  of  Poland,  which  proved  the  fource  of  much  trouble 
ot  iland!^ kingdom.  159°  King  J°hn  died  j  and  as  Si- 
^  1568.  gifmund  was  at  a  diflance,  every  thing  fell  into  the  ut- 

42  mod  confufion  :  the  treafury  was  plundered,  and  the 
S  eedsto  r0ya]  wardrobe  quite  fpoiled,  before  even  Duke  Charles 
x]  :r0Wn  could  come  to  Stockholm  to  take  on  himfelf  the  admi¬ 
niftration  until  King  Sigifmund  fhould  return.  This, 
however,  was  far  from  being  the  greateft  difafter  whieh 
befel  the  nation  at  this  time.  It  was  known  that  the 
king  had  embraced  the  Popifh  religion,  and  it  was  with 
good  reafon  fufpe&ed  that  he  would  attempt  to  reft  ore  it 
upon  his  arrival  in  Sweden.  Sigifmund  was  alfo  obliged, 
on  leaving  Poland,  to  promife  that  he  would  flay  no 
longer  in  Sweden  than  was  neceflary  to  regulate  his  af¬ 
fairs.  Thefe  circumftances  ferved  to  alienate  the  minds 
of  the  Swedes  from  their  fovereign  even  before  they 
faw  him  3  and  the  univerfal  diffatisfa&ion  was  increafed, 
by  feeing  him  attended,  on  his  arrival  in  Sweden  in  1593, 
by  the  pope’s  nuncio,  to  whom  he  made  a  prefent  of 
30,000  ducats  to  defray  the  expences  of  his  journey  to 
Sweden. 

What  the  people  had  forefeen  was  too  well  verified  : 
the  king  refufed  to  confirm  the  Proteftants  in  their  reli¬ 
gious  privileges,  and  fhowed  fuch  partiality  on  all  occa- 
fions  to  the  Papifts,  that  a  party  was  formed  againft  him  3 
at  the  head  of  which  was  Duke  Charles  his  uncle.  Re- 
monftrances,  accompanied  with  threats,  took  place  on 
both  tides,  Sigifmund  was  apparently  reconciled  to  his 
brother,  and  promifed  to  comply  with  the  inclinations  of 
the  people,  though  without  any  inclination  to  perform 
what  he  had  promifed.  The  agreement,  indeed,  was 
fcarcely  made,  before  Sigifmund  conceived  the  horrid 
I  :nsa  de-defign  of  murdering  bis  uncle  at  the  Italian  comedy 
\  °f mur- the  night  after  his  coronation.  The  duke,  how- 
^nghis  ever^  haying-  notice  of  the  plot,  found. means  to  avoid  it. 
This  enraged  the  king  fo  much,  that  he  had  refolved  to 
aecomplifh  his  defigns  by  force  3  and  therefore  com¬ 
manded  a  Polifh  army  to  march  towards  the  frontiers 
of  Sweden,  where  they  committed  all  the  ravages  that 
could  be  expelled  from  an  enraged  and  cruel  enemy* 
Complaints  were  made  by  the  Proteftant  clergy  to  the 
fenate  :  but  no  other  reply  was  made  them,  than  that 
they  fhould  abftain  from  thofe  bitter  invedives  and  re¬ 
proaches,  which  had  provoked  the  Catholics,  till  the 
king’s  departure  3  at  which  time  they  would  be  at  more 
liberty. 

2 


ces  of  the  kingdom  were  entirely  drained  by  a  feries  of  Guftavus 
wars  and  revolutions  3  powerful  armies  were  preparing  in  Adolphus, 
Denmark,  Poland,  and  Ruflla,  while  not  only  the  Swe-  1611.  . 
difh  troops  were  inferior  in  number  to  their  enemies,  but 
the  government  was  deftitute  of  refources  for  their  pay¬ 
ment. 

Though  the  Swedifti  laws  required  that  the  prince 
fhould  have  attained  his  18th  year  before  he  was  of  age,  47 
yet  fuch  ftriking  marks  of  the  great  qualities  of  Gufta-  He  is  aft* 
vus  appeared,  that  he  was  allowed  by  the  ftates  to  take 
on  him  the  adminiftration  even  before  this  early  period.  atfmjniftraI 
His  firft  aft  was  to  refume  all  the  crown-grants,  that  he  tion  while 
might  be  the  better  able  to  carry  on  the  wars  in  which  yet  a  mi- 
he  was  engaged  3  and  to  fill  all  places,  both  civil  and  nor* 
military.,  with  perfons  of  merit.  At  the  head  of  domef- 
tic  and  foreign  affairs  was  placed  Chancellor  Oxenftiern, 
a  perfon  every  way  equal  to  the  important  truft,  and  the 
choofing  of  whom  impreffed  Europe  with  the  highefb 
opinion  of  the  young  monarch’s  penetration  and  capa¬ 
city. 

Soon  after  bis  acceflion,  Guftavus  received  an  embaffy 
from  .Tames  I.  of  Britain,  exhorting  him  to  make  peace 
with  his  neighbours.  This  was  feconded  by  another 
from  Holland.  But  as  the  king  perceived  that  the  Da- 
nifh  monarch  intended  to  take  every  Opportunity  of 
eruftiing  him,  he  refolved  to  a£l  with  fuch  vigour,  as 
might  convince  him  that  he  was  not'eafily  to  be  over-  43 
come.  Accordingly  he  invaded  Denmark  with  three  He  invades 
different  armies  at  once  3  and  though  the  enemy’s  fupe-  D(^nn^k,s 
riority  at  fea  gave  them  great  advantages,  and  the  num- 
ber  of  the  king’s  enemies  diftra&ed  his  attention,  he  car-  conclude  a ' 
ried  on  the  war  with  fuch  fpirit,  that  in  1613  a  peace  peace., 
was  concluded  on  good  terms.  This  war  being  finifhed, 
the  king  applied  himfelf  to  civil  polity,  and  made  fome 
reformation  in  the  laws  of  Sweden.  In  1615*  hoftilities 
were  commenced  againft  Ruftia,  on  account  of  the  refu- 
fal  of  that  court  to  reftore  fome  money  which  had  been  ^ 
formerly  lent  them.  The  king  entered  Ingria,  took  Ruflla  in- 
Kexholm  by  ftorm,  and  was  laying  fiege  to  Plefcov,  yaded  with 
when,  by  the  mediation  of  James  I.  peace  was-  conclu-  lucce  s* 
ded,  on  condition  of  the  Ruffians  repaying  the  money, 
and  yielding  to  Sweden  fome  part  of  their  territory.  In 
this  and  the  former  war,  notwithftanding  the  fhortnefs 
of  their  duration,  Guftavus  learned  the  rudiments  of  the 
military  art  for  which  he  foon  became  fo  famous.  He  Extraordi 
is  faid,  indeed,  to  have  taken  every  opportunity  of  im- ™ry  “jjj* 
provement  with  a  quicknefe  of  underftanding  feemingly  kmg* 
more  than  human.  In  one  campaign,  he  not  only 
learned,  but  improved,  all  t lie  military  maxims  of  La 
Gardie,  a  celebrated  general,  brought  the  Swedifh  army 
to  a  more  fttady  and  regular  difeipline,  and  formed  arr 
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invincible  body  of  Finlanders,  who  had  afterwards  a 
very  confiderable  (hare  in  the  vi£lories  of  Sweden. 

Peace  was  no  fooner  concluded  with  Ruflia,  than 
Guftavus  was  crowned  with  great  folemnity  at  Upfal. 
Soon  after  this  he  ordered  his  general  La  Gardie  to  ac¬ 
quaint  the  Polifti  commander  Codekowitz,  that  as  the 
truce  between  the  two  kingdoms,  which  had  been  con¬ 
cluded  for  two  years,  was  now  expired,  lie  defired  to  be 
certainly  informed  whether  he  was  to  expe&  peace  or 
war  from  his  mailer.  In  the  mean  time,  having  bor- 
friendly  in-  rowed  money  of  the  Dutch  for  the  redemption  of  a  town 
from  Denmark,  he  had  an  interview  on  the  frontiers 
with  Chriftiern  the  king  of  that  country.  At  this  in¬ 
terview,  the  two  monarchs  conceived  the  utmofi  efteem 
and  friendfhip  for  each  other  ;  and  Guftavus  obtained  a 
promife,  that  Chriftiern  would  not  aflift  Sigifmund  in 
any  defign  he  might  have  againft  Sweden.  In  the  mean 
time,  receiving  no  fatisfa&ory  anfwer  from  Poland,  Gu¬ 
ftavus  began  to  prepare  for  war.  Sigifmund  entered 
into  a  negotiation,  and  made  fome  pretended  conceflions, 
with  a  view  to  feize  Guftavus  by  treachery  ;  but  the  lat¬ 
ter  having  intimation  of  his  defign,  the  whole  negotia¬ 
tion  was  changed  into  reproaches  and  threats  on  the  part 
of  Guftavus. 

Immediately  after  this,  Guftavus  made  a  tour  in  dif- 
guife  through  Germany,  and  married  Eleonora  the 

the  ete6lorf<^aU^lter  ^ie  e^e<^or  Brandenburg.  He  then  re¬ 
ef  Brand  en-  to  enter  heartily  into  a  war  with  Poland;  and 

burg.  with  this  view  fet  fail  for  Riga  with  a  great  fleet,  which 
carried  20,000  men.  The  place  was  well  fortified,  and 
defended  by  a  body  of  veterans  enthufia'ftically  attached 
Riga  be-  to  Sigifmund;  but  after  a  vigorous  fiege,  the  garrifon 
fieged  and  being  reduced  to  extremity,  were  obliged  to  capitulate, 
taken.  and  were  treated  with  great  clemency. 

After  the  redu&ion  of  Riga,  the  Swedifti  monarch 
entered  Courland,  where  he  reduced  Mittau  ;  but  ceded 
it  again  on  the  conclufion  of  a  truce  for  one  year.  Si¬ 
gifmund,  however,  no  fooner  had  time  to  recover  him- 
felf,  than  he  began  to  form  new  enterprifes  againft  the 
Swedes  in  Pruftia  ;  but  Guftavus  fetting  fail  with  his 
whole  fleet  for  Dantzic,  where  the  king  of  Poland  then 
refided,  fo  defeated  his  meafures,  that  he  was  obliged 
to  prolong  the  truce  for  another  year.  Sigifmund,  how- 
54  ever,  was  not  yet  apprifed  of  his  danger,  and  refufed  to 
The  Poles  liften  to  any  terms  of  accommodation  :  on  which  Gufta- 
defeated,  vus  entering  Livonia,  defeated  the  Polifli  general,  and 
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took  Derpt,  Hockcnhaufen,  and  fcvcral  other  places  of 
Ick  importance  ;  after  which,  entering  Lithuania,  he 
took  the  city  of  Birfcn. 
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Notwithftanding  this  fuccefs,  Guftavus  propofed  peace 
on  the  fame  equitable  terms  as  before  ;  but  Sigifmund 
was  ftill  infatuated  with  the  hopes  that,  by  means  of  the 
emperor  of  Germany,  lie  fhould  be  able  to  conquer 
Sweden.  Guftavus  finding  him  inflexible,  refolvcd  to 
pu(h  his  good  fortune.  His  generals  Horn  and  Thurn 
defeated  the  Poles  in  Semigallia.  Guftavus  himfelf 
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This  place  was  immediately  delivered  up  to 
were  feveral  other  places.  Sigifmund,  alarmed 
at  the  great  progrefs  of  Guftavus,  fent  a  body  of  forces 
to  oppofe  him,  and  to  prevent  Dantzic  from  falling  in¬ 
to  his  hands.  In  this  he  was  attended  with  as  little  fuc¬ 
cefs  as  before  5  and  in  May  1627,  Guftavus  arrived  with 
frefh  forces  before  Dantzic,  which  he  would  probably 
have  carried,  had  he  not  been  wounded  in  the  belly  by 
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a  cannon-ftiot.  The  States  of  Holland  fent  ambafladors  Sweden 
to  mediate  a  peace  between  the  two  crowns  ;  but  Sigif-  v- 
mund,  depending  on  the  aftiftance  of  the  emperor  ofTh 


Germany  and  king  of  Spain,  determined  to  hearken  to^^ 
no  terms,  and  refolved  to  make  a  -winter  campaign,  third  tim 
Guftavus,  however,  was  fo  well  intrenched,  and  all  his  An.  161 
forts  were  fo  ftrongly  garrifoned,  that  the  utmoft  efforts 
of  the  Poles  were  to  no  purpofe.  The  city  of  Dantzic 
in  the  mean  time  made  fuch  a  defperate  rehftance  as 
greatly  irritated  Guftavus.  In  a  lea  engagement  the  Thefts 
Swedifti  fleet  defeated  that  of  the  enemy;  after  which  defeated 1 
Guftavus,  having  blocked  up  the  harbour  with  his  fleet, b>’fea»ai  | 
pufhed  his  advances  on  the  land  fide  with  incredible  vi-  i^vefted  ‘ 
gour.  He  made  a  furpriling  march  over  a  morafs  15 
miles  broad,  aflifted  by  bridges  of  a  peculiar  conftruc- 
tion,  over  which  he  carried  a  fpecies  of  light  cannon  in¬ 
vented  by  himfelf.  By  this  unexpe&ed  manoeuvre  he 
got  the  command  of  the  city  in  fuch  a  manner,  that  the 
garrifon  were  on  the  point  of  furrendering,  when,  by  a 
fudden  fwell  of  the  Viftula,  the  Swedifh  works  were  The  king 
ruined,  and  the  king  was  obliged  to  raife  the  fiege.  In  obliged  fc 
other  refpeds,  however,  the  affairs  of  Guftavus  went  ona.n  inun{i: 
with  their  ufual  good  fortune.  His  general  Wrangel 
defeated  the  Poles  before  Brodnitz.  At  Stum  the  king  raif^the 
gained  another  and  more  confiderable  vi&ory  in  perfon.  fiege.  * 
The  emperor  had  fent  5000  foot  and  2000  horfe  under  59 
Arnheim,  who  joined  the  main  army  commanded  by^e^j 
the  Polifti  general  Coniecfpolfki,  in  order  to  attack  themans(je’  \ 
Swedifti  army  encamped  at  Qriidzin.  The  enemy  werefeatedw ft 
fo  much  fuperior  in  number,  that  the  friends  of  Gufta-£reat 
vus  warmly  diffuaded  him  from  attacking  them.  But?a“^tc1 
the  king  being  determined,  the  engagement  began,  gasmen* 
The  Swedifti  cavalry  charged  with  fuch  impetuofity, 
contrary  to  their  fovereign’s  exprefs  order,  that  they 
were  almoft  furrounded  by  the  enemy  ;  but  Guftavus, 
coming  up  to  their  aftiftance,  puftied  the  enemy’s  infan¬ 
try  with  fo  much  vigour,  that  they  gave  way,  and  re¬ 
treated  to  a  bridge  that  had  been  thrown  over  the  Wcr- 
der.  But  here  they  were  difappointed  ;  for  the  Swedes 
had  already  taken  poffeftion  of  the  bridge.  On  this  a 
new  action  enfued  more  bloody  than  the  former,  in 
which  the  king  was  expofed  to  great  danger,  and  thrice 
narrowly  efcaped  being  taken  prifoner  ;  but  at  laft  the 
Poles  tvere  totally  defeated,  writh  immenfe  lofs.  The 
daughter  of  the  German  auxiliaries  W'as  fo  great,  that 
Arnheim  fcarcely  carried  off  one  half  of  the  troops 
which  he  brought  into  the  field.  This  defeat  did  not 
hinder  the  Polifti  general  from  attempting  the  fiege  of 
Stum ;  but  here  again  he  was  attended  by  his  ufual  bad 
fortune.  Arnheim  was  recalled,  and  fucceeded  byTheyarel 
Henry  of  Saxe  Lawenburg  and  Philip  Count  Mansfeldt.  again  de-J 
The  change  of  general  officers,  however,  produced  nofea.?e^at| 
good  confequences  to  the  Poles  ;  a  famine  and  plague  tl 
raged  in  their  camp,  fo  that  they  were  at  laft  obliged  a  truce  dl 
to  confent  to  a  truce  for  fix  years,  to  expire  in  the  fix  years, 
month  of  June  1635.  Guftavus'kept  the  port  and  ci¬ 
tadel  of  Memel,  the  harbour  of  Pillan,  the  town  of  El- 
bing,  Brunffierg,  and  all  that  he  had  conquered  in  Li- 
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Guftavus  having  thus  brought  the  w7ar  -with  Poland  Guftavus! 
to  an  honourable  conclufion,  began  to  think  of  reftntingrc*°^veS(| 
the  condu&  of  the  emperor  in  affifting  his  enemies  and a,war ^ 
opprefting  the  Proteftant  ftates.  Before  embarking  inJJ?/ 
fuch  an  important  undertaking,  it  was  n e cellar y  that  he 
fhould  confult  the  diet.  In  this  the  propriety  of  enga¬ 
ging 
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ging  In  a  war  with  Germany  was  warmly  debated;  but, 
after  much  altercation,  Guftavus  in  a  very  noble  fpeech 
determined  the  matter,  and  fet  forth  in  fuch  ftrong 
terms  the  virtuous  motives  by  which  he  was  actuated, 
that  the  whole  alTembly  wept,  and  every  thing  was 
oranted  which  he  could  require. 

It  was  not  difficult  for  Guftavus  to  begin  his  expedi¬ 
tion.  His  troops  amounted  to  60,000  men,  hardened 
by  a  fucceffion  of  fcvere  campaigns  in  Ruffia,  Finland, 
Livonia,  and  Pruffia.  His  fleet  exceeded  70  fail,  car¬ 
rying  from  20  to  40  guns,  and  manned  with  6000  fea- 
meil.  Embarking  his  troops,  he  landed  at  Ufedom  on 
the  24th  of  June  1630,  the  Imperialifls  having  evacua¬ 
ted  all  the  fortreffes  which  they  poffeffed  there ;  and  the 
ifle  of  Rugen  had  been  before  reduced  by  General  Lefly, 
*e  in  order  to  fecure  a  retreat  if  fortune  fhould  prove  un¬ 
favourable.  Faffing  the  frith,  Guftavus  ftormed  Wol- 
gaft  and  another  ftrong  fortrefs  in  the  neighbourhood, 
leaving  a  garrifon  for  the  defence  of  thefe  conquefts. 
He  then  proceeded  to  Stetin  ;  which  confented  to  re¬ 
ceive  a  Swediffi  garrifon,  and  the  king  perfuaded  the 
duke  of  Pomerania  to  enter  into  an  alliance  with  him. 
In  confequence  of  this  the  Swedifh  troops  were  received 
into  feveral  towns  of  Pomerania  ;  and  the  moft  bitter 
enmity  took  place  between  the  Imperialifts  and  Pome¬ 
ranians. 

Thefe  fucceffes  of  Guftavus  ftruck  the  empire  with 
conflernation  ;  for  being  already  overwhelmed  with  ci¬ 
vil  diffenfions,  they  were  in  no  condition  to  reftft  fo  im- 
!o  Til-  petuous  an  enemy.  At  lait  Count  Tilly  was  invefted 
>fen  with  the  dignity  of  veldt  marifchal.  In  the  mean 
time  the  king  being  reinforced  by  a  confiderable  body 
of  troops  in  Finland  and  Livonia  under  the  condu£l  of 
Guftavus  Horn,  defeated  the  Imperialifts  before  Grif- 
fenhagen  ;  taking  the  place  foon  after  by  affault.  By 
this  and  fome  other  conquefts  he  opened  a  paffage  into 
Lufatia  and  Silefta ;  but  in  the  mean  time  Count  Tilly 
cut  off  2000  Swedes  at  New  Brandenburg.  This  ad¬ 
vantage,  however,  was  foon  overbalanced  by  the  con- 
'  queft  of  Franckfort  on  the  Oder,  which  Guftavus  took 
•:  bort  by  aflault,  making  the  whole  garrifon  prifonCrs.  Thus 
ft  andt-  he  commanded  the  rivers  Elbe  and  Oder  on  both  Tides, 
^en  and  had  a  fair  paffage  not  only  to  the  countries  already 
mentioned,  but  alfo  to  Saxony  and  the  hereditary  domi¬ 
nions  of  the  houfe  of  Auftria.  Soon  after  this,  Gufta¬ 
vus  laid  liege  to  Landlberg,  which  he  took  by  af- 
fault. 

About  this  time  the  Proteftant  princes  held  a  diet  at 
Leiplic ;  to  which  Guftavus  fent  deputies,  and  conduc¬ 
ed  his  negociations  with  fuch  addrefs,  as  tended  greatly 

6  to  promote  his  interefts.  Immediately  after  this  he  re- 
^0  raniT  ^uce^  Gripfwald,  and  with  it  all  Pomerania.  Then 
nLftores  marching  to  Guftrow,  he  reftored  the  dukes  of  Meck- 
tiipkesoflenburg  to  their  dominions. 

1  len-  All  this  time  Count  Tilly  was  employed  in  the  liege 
of  Magdeburg ;  but  now,  being  alarmed  at  the  repeat¬ 
ed  fucceffes  of  the  Swedes,  he  left  Pappenheim  with 
part  of  the  army  before  that  city,  while  he  marched 

7  with  the  reft  into  Thuringia,  to  attack  the  landgrave  of 
^fleburg  Heffe-Caffel  and  the  elector  of  Saxony.  After  a  moft 
?'  by  obftinate  defence,  Magdeburg  fell  into  the  hands  of 
i  s^and  ^aPPenheim,  who  committed  there  all  imaginable  cruel- 

!  ihabi-  ^es*  Guftavus  formed  a  plan  of  recovering  the  city ; 
cruel-  but  was  obliged  to  abandon  it,  by  Pappenheim’s  throw- 
■  •  ing  himfelf  into  the  place  with  his  whole  army,  and  by 
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the  progrefs  which  Tilly  was  making  in  Thuringia.  Sweden. 
Relinquilliing  this  enterprife,  therefore,  he  ordered  an  "  ”  * 

attack  on  Havellburg  ;  which  was  done  with  fuch  refo-  Havelfbur* 
lution,  that  the  place  was  forced  in  a  few  hours,  and  anct  Wer-° 
all  the  garrifon  made  prifoners.  Werben  was  next  obli-benre- 
ged  to  fubmit  after  an  obftinate  confliC,  in  which  many  duced,  and 
fell  on  both  Tides.— Thefe  fucceffes  obliged  Count  Tilly 
to  attempt  in  perfon  to  check  the  progrefs  of  the  Swedes,  perialifts 
He  detached  the  vanguard  of  his  army,  compofed  of  the  defeated  by 
flower  of  the  Imperial  cavalry,  within  a  few  miles  of  the  Swedes, 
the  Swedifti  camp.  An  adlion  enfued,  in  which  Bern- 
ftein  the  Imperial  general  was  defeated  and  killed,  with 
1500  of  his  men.  Guftavus,  after  this  advantage,  pla¬ 
ced  himfelf  in  a  fttuation  fo  much  fuperior  to  his  enemies, 
that  Count  Tilly  was  fired  with  indignation,  and 
marched  up  to  the  Swedifti  lines  to  give  him  battle. 

Guftavus  kept  within  his  works,  and  Tilly  attacked  his 
camp,  though  almoft  impregnably  fortified,  keeping  up 
a  moft  terrible  fire  from  a  battery  of  32  pieces  of  can¬ 
non  ;  which,  however,  produced  no  other  effe£I,  than 
obliging  the  Swedifti  monarch  to  draw  up  his  army  be-  , 
hind  the  walls  of  Werben.  Tilly  had  placed  his  chief  count  Til- 
hopes  in  being  able  to  fpike  the  enemy’s  cannon,  or  fet  ly  defeated 
fire  to  their  camp  ;  after  which  he  propofed  making  hishy  Gufta- 
grand  attack.  With  this  view  he  bribed  fome  prifon-VU5, 
ers;  but  they  betrayed  him,  and  told  his  defign  to  Gu¬ 
ftavus'  The  king  ordered  fires  to  be  lighted  in  differ¬ 
ent  parts  of  his  camp,  and  his  foldiers  to  imitate  the 
noife  of  a  tumultuous  diforderly  rabble.  This  had  the 
defired  effeft.  The  count  led  his  army  to  the  breach 
made  by  the  cannon  ;  where  he  was  received  with  fuch 
a  volley  of  grape  fhot  as  cut  off  the  firft  line,  and  put 
the  whole  body  in  diforder,  fo  that  they  could  never  be 
brought  back  to  the  charge.  In  this  confufion  the  Im¬ 
perial  army  was  attacked,  and,  after  an  obftinate  con-  - 
fli£t,  obliged  to  quit  the  field. 

Soon  after  this  action  the  queen  arrived  at  the  camp 
with  a  reinforcement  of  8oco  men  ;  at  the  fame  time  a 
treaty  was  concluded  with  Charles  I.  of  England,  by  a  body  of 
which  that  monarch  allowed  the  marquis  of  Hamilton  to  Britifh  fol- 
raife  6000  men  for  the  fervice  of  Guftavus.  Thefe  auxi-  ^‘et^C0^^ 
liaries  were  to  be  conduced  to  the  main  army  by  a  body 
of  4000  Swedes;  and  were  in  every  thing  to  obey  theswecies. 
king  while  he  was  personally  prefent,  but  in  his  abfence 
were  to  be  fubjeft  to  the  orders  of  the  marquis.  With 
thefe  troops  the  king  had  refolved  to  make  a  diverfion 
in  Bremen  ;  but  the  marquis  finding  it  impoflible  to  ef- 
feft  a  jun&ion  with  the  Swedifh  army,  refolved,  with¬ 
out  debarking  his  troops,  to  fteer  his  courfe  for  the 
Oder,  and  land  at  Ufedom.  Guftavus  was  very  much 
difpleafed  at  finding  his  projeft  thus  difconcerted  ;  but, 
making  the  beft  of  the  prefent  circumftances,  he  com¬ 
manded  the  Britifh  troops  to  a£l  on  the  Oder  inftead  of 
the  Wefer.  The  number  of  this  little  army  was  mag¬ 
nified  exceedingly  by  report,  infomuch  that  Count  Tilly 
had  fome  thoughts  of  marching  againft  them  with  his 
whole  force  ;  but  on  the  departure  of  the  marquis  for 
Silefta,  he  reinforced  the  army  in  that  country  with  a 
large  detachment,  which  was  thought  to  contribute  not 
a  little  to  the  defeat  he  foon  after  received. 

Since  the  late  adlion  Guftavus  had  kept  within  his 
intrenchments,  where  his  army  was  well  provided  with 
every  thing.  Tilly  made  feveral  attempts  to  furprife  or 
draw  him  to  an  engagement ;  but  finding  all  his  endea¬ 
vours  fruitlefs,  he  marched  into  Saxony,  and  laid  fiege 
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Sweden,  to  Leipfic.  This  precipitate  meafure  proved  highly  ad- 
'  vantageous  to  the  Swedilh  monarch.  A  treaty  ofFenfive 
and  de  fen  five  was  immediately  concluded  with  Guftavus; 
and  the  eleftor  willingly  promifed  every  thing  that  was 
required  of  him.  Tilly,  in  the  mean  time,  carried  fire 
and  fword  into  the  ele6lorate.  At  the  head  of  an  army 
Count  Til-  ^j000  veterans,  he  fummoned  the  city  of  Leipfic  to 
takes  Leip-  Surrender  5  denouncing  the  fame  vengeance  again  11  it  as 
F  had  been  executed  on  Magdeburg,  in  cafe  of  a  refufal. 
By  this  the  governor  was  lo  much  intimidated,  that  he 
inllantly  fubmitted  ;  and  alfo  furrendered  the  caftle  of 
Paffenberg,  which  was  in  a  condition  to  have  flood  out 
till  the  arrival  of  the  Swedifh  army.  The  eleftor,  en¬ 
raged  at  the  lofs  of  thefe  valuable  places,  ordered  his 
army  to  join  the  Swedes  with  all  expedition,  and  prefled 
the  king  fo  warmly  to  engage,  that  at  lafl  he  yielded  to 
his  defire.  On  the  7th  of  September  1631,  Guflavus 
Leipfic.  ]e(j  out  1^5  arfny  hi  the  finefl  order,  the  Swedes  forming 
-An.  1631.  QRe  C0]umn  on  the  right,  and  the  Saxons  another  on  the 
Left  ;  each  amounting  to  15,000  men.  Tilly  drew  up 
his  men  in  one  vafl  column,  probably  with  a  view  of 
furrounding  the  flanks  of  the  king’s  army.  Guflavus 
led  on  his  troops  againfl  that  wing  of  the  Imperialifls 
commanded  by  Pappenheim,  whom  he  drove  back  to 
a  confiderable  diflance.  General  Bannier  in  the  mean 
time  cut  in  pieces  the  troops  of  Holflein,  and  mortally 
wounded  the  duke  who  commanded  them.  Pappenheim 
led  on  his  troops  feven  times  to  the  charge,  but  was  as 
often  repulfcd  by  the  Swedes.  Tilly  all  this  while  was 
engaged  with  the  Saxons;  but  having  at  lafl  driven  them 
off  the  field,  the  whole  flrength  of  the  Imperial  army 
was  turned  againfl  the  Swedifh  left  wing.  The  Swedes 
iuftained  the  attack  with  the  greatefl  firmnefs,  until  the 
king  detached  the  centre  to  affift  them.  The  Imperial- 
ids  then  were  no  longer  able  to  fland  their  ground  ;  but 
gave  way  everywhere  except  in  the  centre,  which  was 
compofed  of  3  8  regiments  of  veterans  accuftomed  to  vic¬ 
tory,  and  deemed  invincible.  They  made  incredible 
feated  with  e^orts  to  maintain  their  reputation  ;  and,  though  fwept 
C  off  in  great  numbers  by  the  Swedifh  artillery,  never 

Pnrunk  or  fell  into  confufion.  Four  regiments,  after 
their  officers  had  been  killed,  formed  themfelves,  and 
retired  to  the  fkirt  of  a  wood.  Tilly  retired  at  the  head 
of  600  men,  and  efcaped  by  the  coming  on  of  the  night. 
Seven  thoufand  Imperialifls  lay  dead  on  the  field  of  bat¬ 
tle  ;  4000  were  taken  prifoners ;  a  fine  train  of  artillery 
was  loft,  with  upwards  of  100  ftandards,  enfigns,  and 
other  military  trophies. 

Guftavus  now  determined  to  penetrate  into  Fran¬ 
conia,  where  he  reduced  feveral  places,  efpecially  the 
fortrefs  of  Workburg.  Tilly  having  colle&ed  his  fcat- 
Tlie Swedes  tered  troops,  which  formed  an  army  flill  fuperior  in 
take  a  num-  number  to  that  of  Guftavus,  marched  to  the  relief  of 
mwm  and  place  ?  but  came  t0°  *ate*  ^len  dire£led  his 

cut  off  four  march  towards  Rottenberg,  where  four  regiments  were 
regiments  cut  in  pieces  by  a  Swedifh  detachment.  After  this  the 
of  the  ene-  king  reduced  Hanau,  Franckfort  on  the  Maine,  and 
Mentz  ;  deftroying  a  body  of  Spaniards,  who  had  at¬ 
tempted  to  obftruft  his  paflage. 

The  court  of  Vienna  was  now  thrown  into  the  utmoft 
confufion  ;  and  fent  everywhere  begging  affiftance,  and 
foliciting  the  Catholic  princes  to  arm  in  defence  of  their 
religion.  The  emperor  was  mofl  embarrafled  in  finding 
out  a  general  capable  of  oppofing  Guftavus  in  the  field  ; 
for  the  late  misfortunes  of  Count  Tilly  had  entirely  funk 
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his  reputation.  Walleftein,  an  old  experienced  officer,  Swede J I 
was  fele&ed  ;  but  as  he  had  formerly  been  difgraced,  it  v— - v— 
was  apprehended  that  he  would  not  accept  of  the  com-.,,  j5  II 
mand  of  which  he  had  once  been  deprived.  This  objec-c^*  H  I 
tion,  however,  was  got  over  ;  and  Walleftein  not  only  neral  by 3 1 
accepted  of  the  command,  but,  at  his  own  expence,  emperor, 
augmented  the  army  to  40,000  men. 

During  the  whole  winter  the  Swedifh  army  kept  the  a  great 
field  ;  and  before  the  approach  of  fummer  had  reduced  number  0!  1 1 
a  great  number  of  places,  while  the  landgrave  William  j°wlJstah  ( 
made  great  progrefs  in  Weftphalia.  Guflavus  Horn  wasS?^* 
repulfed  before  Bamberg  ;  but  foon  had  his  revenge.,  by 
entirely  deftroying  tw7o  regiments  of  Imperialifls.  To 
prevent  the  troops  from  being  affeded  by  the  lofs  before  j 

Bamberg,  the  king  refolved  to  give  battle  to  Tilly, 
who  was  marching  into  Bavaria  to  prevent  the  Swedes 
from  gaining  a  footing  in  that  ele£lorate.  He  purfued 
the  Imperial  general  through  a  vafl  tradl  of  country, 
defeated  his  rear-guard,  and,  having  reduced  a  variety 
of  towns  and  fortrefles  on  the  Danube,  penetrated  as  far 
as  Ulm.  Advancing  to  the  river  Lcck,  Count  Tilly  Count  Till 
polled  himfelf  in  a  wood  on  the  oppofite  fide,  to  difpute  ly  defeattj 
his  paflage.  Guftavus  endeavoured  to  diflodge  him  by  and  killec. 
a  regular  fire  from  70  pieces  of  cannon.  The  daughter 
was  dreadful ;  and  Tilly  himfelf,  being  wounded  by  a 
cannon  ball  in  the  knee,  died  a  few  days  before  he  was 
to  have  been  fuperfeded  by  Walleftein.  The  following 
night  the  Imperial  army  evacuated  the  poll.  Guftavus 
immediately  crofled  the  river,  and  feized  the  towns  o£ 

Rain  and  Newburg,  which  the  enemy  had  abandoned, 
and  Augfhurg  next  fubmitted. 

From  Augfburg  the  Swedes  advanced  towards  Ratif- 
bon  ;  but  were  disappointed  in  their  defign  of  getting 
pofleffion  of  that  city,  as  the  Bavarians  had  thrown  a 
numerous  garrifon  into  the  place.— In  the  mean  time, 
ambafiadors  arrived  from  Denmark,  offering  the  media¬ 
tion  of  that  crown  for  obtaining  a  lafling  peace  between 
the  contending  parties.  This  negociation,  however, 
failed  of  fuccefs,  as  the  ambafiadors  had  not  been  inftruc- 
ted  to  offer  terms  favourable  to  the  Proteflants.  Gufta-q^Jg  |j 
vus  now,  refolving  to  retort  on  themfelves  the  cruelties  towns  laS  j 
which  the  Bavarians  had  inflidled  on  the  Proteflants,  In  a^es  ; 
laid  the  towns  of  Morzbourg,  Friefengen,  and  Land-t^ie^cc  1 
fhut,  in  allies.  The  inhabitants  of  Munich  faved  them¬ 
felves  by  fubmiffion  ;  Guftavus  alfo  defeated  the  forces 
of  the  ele&or,  who  had  been  joined  by  a  confiderable 
body  of  militia. 

While  Guftavus  was  thus  employed,  Walleftein  had 
affembled  a  vafl  army.  He  was  ftrongly  folicited  by 
the  elector  of  Bavaria  to  come  to  his  affiftance^  but,  in 
revenge  of  the  ele£lor’s  having  formerly  obtained  the 
command  for  Count  Tilly  in  preference  to  himfelf,  he 
drew  off  towards  Bohemia  to  encounter  the  Saxons. 
Arnheim,  who  commanded  the  Saxon  forces  in  that 
place,  wras  an  enemy  to  Guflavus,  who  had  formerly  go 
rallied  him  for  his  cowardice.  He  therefore  permitted  q^g  5^ 
Walleftein  to  gain  an  eafy  vi£lory,  in  hopes  that  his  troops d 
mafter,  the  ele&or  of  Saxony,  a  prince  entirely  devoted  feated  t|j 
to  his  pleafures,  might  be  induced  to  rclinquifh  the^a  e 
friendfhip  of  fuch  a  refllefs  and  warlike  ally  as  Guftavus; 
and  indeed  he  ufed  all  the  eloquence  of  which  he  was 
mafter  to  detach  him  from  the  Swedifh  caufe.  Several 
advantages  in  the  mean  time,  were  gained  by  the  Im- 
perialifts.  Pappenheim  defeated  the  archbifhop  of  Bre¬ 
men’s  cavalry  at  Werden ;  and  three  Swedifh  regiments 
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edcn.  were  cut  off  near  Kadingen.  Pappenheim,  however, 
was  forced  to  retire,  and  withdraw  his  forces  from  Stade ; 
of  which  the  Swedes  took  poffeffion.  Walleftcin  and 
the  ele&or  of  Bavaria,  who  had  now  joined  their  forces, 
threatened  Guftavus  with  greatly  fuperior  numbers.  At 
lad,  however,  the  king,  being  reinforced  with  15,000 
men,  no  longer  declined  the  engagement  ;  but  Wallef- 
tein  was  too  wife  to  truft  the  fate  of  the  empire  to  a 
fingle  battle  again!!  fuch  an  enemy  as  the  king  of  Swe¬ 
den.  Guftavus  attacked  his  camp,  but  was  repulfed 
with  the  lofs  of  2COO  men.  Several  other  misfortunes 
happened  to  the  Swedes;  and  at  lad,  after  various 
manoeuvres,  Wallellein  bent  his  courfe  towards  Mifnia, 
in  order  to  oblige  the  elector  of  Saxony  to  declare  againfl 
the  Swedes,  and  to  draw  them  out  of  Bavaria.  Gufta- 
vus,  notwithdanding  the  incondancy  of  Augudtis,  im¬ 
mediately  fet  out  to  a  (fid  him.  With  incredible  dili¬ 
gence  he  marched  to  Mifnia,  where  the  Imperialifts 
were  affembling  their  whole  ftrength,  Hearing  that 
the  enemy  were  encamped  at  Wefenfells,  and  that  Pap- 
penheim  had  been  detached  with  a  drong  corps,  Gufta- 
vus  refolved  to  engage  them  before  they  could  effeCt  a 
jun&ion.  With  this  view  he  marched  to  Lutzen,  where 
he  attacked  Walledein  with  incredible  fury.  The  Swe- 
didi  infantry  broke  the  Imperialifts  in  fpite  of  their  ut- 
mod  efforts,  and  took  all  their  artillery.  The  cavalry 
not  being  able  to  pafs  the  river  fo  expeditioudy  as  the 
king  thought  neceffary,  he  led  the  way,  attended  only 
by  a  lingle  regiment  and  the  duke  of  Saxe-Lauwenburg. 
Here,  after  charging  impetuoufly,  he  was  killed.  The 
news  of  his  death  was  in  an  indant  fpreadover  both  ar¬ 
mies.  The  courage  ©f  the  Imperialids  revived,  and  they 
now  made  tbemfelves  fure  of  vi&ory.  But  the  Swedes, 
eager  to  revenge  the  death  of  their  beloved  monarch, 
charged  with  fuch  fury  that  nothing  could  refid  them. 
The  Imperialids  were  defeated  a  fecond  time,  jud  as 
Pappenheim,  with  his  frefh  corps,  came  up  to  their  af- 
(i fiance.  On  this  the  battle  was  renewed,  but  the 
Swedes  were  dill  irrefidible.  Pappenheim  was  mortal¬ 
ly  wounded,  and  his  army  finally  routed,  with  the  lofs 
of  9000  killed  in  the  field  and  in  the  purfuit. 

This  victory  proved  more  unfortunate  to  Sweden  than 
the  greated  defeat.  The  crown  devolved  on  Chriftirta 
the  daughter  of  Gudavus,  an  infant  of  fix  years  old  ; 
the  nation  was  engaged  in  an  expenfive  foreign  War, 
without  any  perfon  equal  to  the  arduous  talk  of  com¬ 
manding  the  armies,  or  regulating  domedic  affairs,  as 
Gudavus  had  done.  Chridina  was  immediately  pro¬ 
claimed  queen.  The  regency  devolved  on  the  grand 
bailiff,  the  marifchal,  the  high  admiral,  the  chancellor, 
and  the  treafurer  of  the  crown.  Oxenftiern  was  invef- 
ted  with  the  chief  management  of  affairs,  and  conduced 
himfelf  with  the  greated  prudence.  The  reign  and 
charaCter  of  Chridina  have  been  fully  detailed  under  the 
article  Christina,  to  which  we  may  refer  our  readers. 

From  the  treaty  of  Weflphalia,  Swedeh  enjoyed  fome 
years  of  repofe.  Charles  Gudavus,  Count  Palatine, 
having  gained  the  favour  of  Chridina,  was  appointed 
generaliffimo  of  the  forces,  and  heir-apparent  to  the 
crown.  A  marriage  was  propofed  between  them  ;  but 
the  queen  would  never  liden  to  this  »r  any  other  propo- 
fal  of  the  kind.  In  1650,  the  ceremony  of  the  queen’s 
i5s4„  coronation  was  performed  ;  but  in  four  years  after,  (he 
refigned  the  crown  in  favour  of  Guftavus.  (See  the 
article  Christina). 
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The  new  king  found  himfelf  involved  in  confiderable  Sweden, 
difficulties  on  his  acceffion  to  the  thtone.  The  treafury  "r“v  ^ 
was  quite  exhaufted  ;  great  part  of  the  revenue  was  ap-  $tate 
pointed  for  the  fupport  of  Chriftina’s  houfehold  ;  the  Sweden  on 
people  were  oppreffed  with  taxes  ;  and  the  nation  having  the  accef- 
been  difarmed  for  feveral  years,  began  to  lofe  its  reputa-^on  ^ 
tion  among  foreigners.  To  remedy  thefe  evils,  Charles 
propofed  to  refume  all  the  crown-lands  which  had  been 
alienated  by  grants  to  favourites  during  the  late  reign ; 
to  repeal  a  duty  which  had  been  laid  on  fait ;  to  put  the 
kingdom  in  a  pofture  of  defence  5  and  to  enter  on  a  war  gg 
with  fome  neighbouring  ilate.  Under  a  pretence  that  War  with 
Cafimir  king  of  Poland  had  queftioned  his  title  to  the  Poland  re¬ 
throne,  he  prepared  to  invade  that  kingdom.  Several on* 
embaffies  were  fent  from  Poland  to  Stockholm ;  but 
fome  point  of  ceremony  always  difappointed  them  of  an 
audience  of  the  king ;  fo  that  they  were  obliged  to  re¬ 
turn  without  their  errand.  As  foon  as  matters  were  in 
readinefs,  General  Wittemberg  made  an  irruption  into 
Poland  from  the  fide  of  Pomerania.  The  Poles  oppofed 
him  with  an  army  of  15,000  men  ;  but  inftead  of  fight¬ 
ing,  they  began  to  negociate,  and  in  a  fliort  time  en¬ 
tirely  difperled.  Charles  himfelf  foon  followed  with  a 
powerful  army,  and  purfued  his  march  without  obftruc- 
tion,  all  the  cities  throwing  open  their  gates  to  him  as 
he  approached.  As  he  advanced  to  Cracow,  Cafimir 
refolved  to  make  one  effort  to  fave  his  capital.  His  The  Poles 
army  amounted  only  to  10,000  men  ;  and  thefe  were  defeated, 
unfortunately  fuch  as  had  never  flood  fire.  After  a  £n<* tbe 
feeble  refiftance,  they  fled  with  precipitation,  having  loft  ^juced. 
IOOO  men  killed  and  taken  prisoners.  A  few  days  after 
this  Charles  defeated  the  Poles  a  fecond  time,  about 
eight  leagues  from  Cracow  *,  on  which  Cafimir  fled  with 
his  family  to  Oppelen  in  Silefia.  The  capital  was  then 
inverted  ;  and  though  defended  with  the  utmoft  valour, 
was  in  a  fhort  time  obliged  to  capitulate.  Thus  in  lefs 
than  three  months  Charles  apparently  became  mafter 
of  Poland  •,  but  it  was  foon  evident  that  the  Poles  had 
no  intention  of  abandoning  their  former  fovereign. 

In  1656,  a  war  took  place  with  the  eleClor  of  Bran- YVar  with 
denburg.  While  Charles  was  employed  in  the  con-  the  elector 
quell  of  Poland,  that  prince  had  invaded  Royal  and  Du- of  Branden. 
cal  Pruffia,  and  reduced  the  mod  confiderable  towns  ^6*  ^ 

with  little  oppofition.  The  king  of  Sweden  took  um-  *  5 

brage  at  his  progrefs ;  and  having  marched  againfl; 
him,  defeated  his  forces  in  feveralffight  encounters,  and 
obliged  him  to  Acknowledge  himfelf  a  vaffal  of  Sweden. 

Thefe  rapid  conquefts  alarmed  all  Europe*,  andvthe 
different  powers  fought  for  means  of  driving  the  Swedes 
out  of  Poland,  which  they  had  fo  unexpectedly  and  un- 
juftly  feized.  The  Poles  were  no  fooner  affuted  that 'The  Poles 
they  Ihould  be  affifted,  than  they  everywhere  revolted  revolt, 
and  maffacred  the  Swedes.  Cafimir  returned  from  Sile- 
fia ;  and  thofe  very  troops  and  generals  who  had  before 
fubmitted  to  Charles  without  oppofition,  now  ranged  _ 
themfelves  under  the  banners  of  his  antagonift.  Charles  Charles 
immediately  marched  from  Pruffia  to  chaftife  the  info- gains  a  vio¬ 
lence  of  the  Poles,  and  totally  defeated  a  body  oftory»  hut  13 
12,000  men.  This  did  not  hinder  all  the  Poles  incor- td 
porated  with  his  troops  to  defert ;  which  confiderably 
reduced  his  army  ;  and  the  campaign  being  performed 
in  the  depth  of  winter,  he  was  at  lafl  obliged  to  retreat 
to  Pruffia.  In  his  march  he  was  haraffed  by  the  Poles; 
and  a  body  of  4000  .Swedes  was  furprifed  and  defeated 
by  them  at  Warka.  This  lofs,  however,  was  foon  after 
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recompenfed  by  a  complete  vi&ory  gained  by  Adolphus 
the  king’s  brother  and  General  Wrangel.  In  the  mean 
time  the  king  was  taking  meafures  for  laying  fiege  to 
Dantzic  ;  but  was  prevented  by  the  Dutch,  who  threat¬ 
ened  to  oppofe  him,  urdefs  a  proper  regard  was  paid  to 
their  intereft.  Charles  accordingly  granted  them  ad¬ 
vantageous  terms ;  and  afterwards  gained  over  the  elec¬ 
tor  of  Brandenburg,  by  ceding  to  him  the  fovereignty 
the' eleSor  Pruflia,  that  he  might  be  at  liberty  to  turn  his  whole 
of  Branden-  ftrength  againft  Poland. 

burg.  By  the  treaty  juft  concluded  with  the  ele&or,  the 

latter  was  to  aftift  Charles  in  his  Avar  with  Poland  ;  but 
the  ele&or  had  fo  procraftinated  matters,  that  the  Poles, 
having  obtained  aftift ance  from  the  Tartars,  had  reduced 
the  city  of  Warfaw.  The  tAVo  princes,  hoAvcver,  now 
marched  in  concert  againft  their  enemies,  who  were  en¬ 
camped  in  a  ftrong  fituation  in  the  neighbourhood  of 
the  city  above  mentioned,  their  camp  being  fronted  by 
the  Viftula.  The  Poles  Avere  dri\ren  from  their  en¬ 
trenchments  with  prodigious  flaughter.  The  Poles  and 
and  Tartars  Tartars  then  laboured  to  break  the  alliance;  Avitli 
defeated  ^hich  vicAV  they  entered  Ducal  Pruftia,  and  defeated 
the  ele&oral  army,  taking  many  prifoners.  The  SAvedes 
foon  had  their  revenge.  General  Sleinboek  attacked 
the  fame  Polifii  army  at  PhilippoAva,  and  overthreAV  it 
with  fuch  flaughter  as  obliged  the  Poles  for  that  feafon 
to  quit  the  field.  A  more  formidable  enemy  than  the 
Poles  noAV  began  to  make  their  appearance.  The  Ruf- 
fians  invaded  the  provinces  of  Carelia,  Ingermania,  and 
Livonia  ;  Avhile  the  ele£tor  of  Brandenburg  began  to 
Avaver  in  his  fidelity.  To  preferve  this  only  ally  at  fuch 
a  critical  jundture,  Charles  Avas  obliged  to  give  him 
SwediHulo  more  advantageous  terms  than  thofe  already  mentioned  ; 
minions.  while  the  Ruflians  Avere  repulfed  in  the  provinces  of 
Carelia  and  Ingermania.  But  in  Livonia  they  had  bet¬ 
ter  fuccefs.  See  Russia.  For  feven  months,  hoAvever, 
they  battered  the  Avails  of  Riga,  Avithout  venturing  to 
pafs  the  ditch  or  ftorm  the  practicable  breaches. 

Charles,  notAvithftanding  the  number  of  bis  enemies, 
Avas  now  become  fo  formidable  by  the  valour  and  difei- 
pline  of  his  troops,  that  whole  armies  often  fled  on  his 
An.  1657.  approach.  At  laft,  in  1657,  Poles,  finding  they 
could  not  refift  him  in  the  field,  contented  themfelves 
Avith  harafting  the  Swedes  on  their  inarch,  and  cutting 
Charles  en^  off  the  foragers  and  convoys.  This  proved  much  more 
ters  into  deftrudlive  to  the  SAvedes  than  their  former  method  ;  fo 
with^Ra  CC  that  Charles  Avas  obliged  to  enter  into  an  alliance  Avith 
Ragotfki  prince  of  Tranfylvania,  by  afligning  him  cer¬ 
tain  provinces  in  his  neighbourhood,  in  order  to  furnifh 
himfelf  Avith  irregular  troops,  who  might  fight  the  Poles 
in  their  own  Avay.  This,  hoAYCA'er,  proved  of  no  real 
advantage  ;  for  the  confederates,  after  Availing  a  whole 
campaign  in  Lithuania,  Avere  obliged  to  return  Avithout 
aceompliftiing  more  than  the  redudlion  of  a  (ingle  for- 
t refs' ;  on  Avhich  Charles  returned  with  the  SAvedifti  army 
to  Pruftia. 

Leopold,  the  young  king  of  Hungary,  having  long 
beheld  the  Swedes  with  a  jealous  eye,  noAV  refolved  to 
declare  for  Poland.  The  more  effedtually  to  curb  the 
ambition  of  the  Swedilh  monarch,  he  folicited  the  king 
of  Denmark  to  come  to  a  rupture  with  him.  This  Avas 
inftantly  complied  with,  and  the  Danes  invaded  Bre¬ 
men.  Charles  haftened  to  oppofe  this  new  enemy  ; 
Avhich  gave  fuch  offence  to  Ragotfki,  that  he  negle&ed 
to  take  the  proper  meafures  for  his  oAvn  defence  in  the 
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abfence  of  the  Swedes,  and  fuffered  his  army  to  be  de-  Sweden! 
ftroyed  by  the  Poles  and  Tartars.  At  the  fame  time 
the  Turks  invaded  Tranfylvania,  under  pretence  that 
Ragotfki,  being  a  Araffal  of  the  Grand  Signior,  had  no  ^ 
right  to  invade  Poland  Avithout  his  leave.  Ragotfki  op-  He  is  de. 
pofed  them  in  the  field;  Avhere  he  was  defeated  and kated ancl 
killed,  leaving  Charles  deflitute  of  the  only  ally  on^kdby  j 
Avhom  he  could  depend.  1  6  *urks| 

The  king,  hoAvever,  not  difmayed  by  this  misfortune, 
traverfed  Pomerania  and  the  duchy  of  Mecklenburg  ; 
after  Avhich  he  attacked  Holftein,  Avhile  General  Wran- 
gel  with  another  corps  entered  the  duchy  of  Bremen. 

The  latter  executed  his  meafures  Avith  the  utmoft  vi-  I0Q 
gour.  In  15  days  he  retook  all  the  toAvns  which  the  Bravery  i 
enemy  had  reduced;  defeated  and  drove  the  Danifli  fucctl 
army  out  of  the  country,  killing  3000  of  their  beft  fol-  ^[r^nerja  | 
diers.  In  Holftein  the  king  reduced  feveral  fortreffes,  rttn6e“  I 
laid  Itzehoe  in  allies,  defeated  a  body  of  Danes,  and 
laid  fiege  to  Frederic  Udda,  into  which  the  Danes  had 
thrown  a  ftrong  garrifon.  The  condu6I  of  this  fiege  he 
left  toWrangcl,  he  himfelf  retiring  to  Wifmar  in  order 
to  obferve  the  fituation  of  affairs  in  Poland  ;  but  no 
fooner  Avas  he  gone  than  Wrangel  attacked  the  place 
Avith  fuch  fury,  that  he  became  mafter  of  it  in  tAVo 
hours.  In  the  proA’ince  of  Halland  the  SAvedes  Avere 
defeated  ;  but  the  enemy  derived  no  advantage  from 
their  vi£lory  :  at  fea  the  fleets  met,  and  maintained  an 
engagement  for  tAVo  days,  Avithout  any  confiderable  ad-  101 
vantage  on  either  fide.  In  Poland  affairs  Avere  not  bet-  The  houf ; 
ter  conduced.  The  houfe  of  Auftria  had  now  declared ^ 
for  Cafimir;  a  German  army  entered  Poland,  and  re-  ^  | 
duced  CracoAV,  though  not  Avithout  great  lofs  to  them-  Swedes,  I 
felves. 

The  king  of  Sweden  Avas  now  furrounded  by  enemies. 

The  ele&or  of  Brandenburg  had  declared  againft  him; 
and  he  had  befides  to  engage  the  armies  of  Auftria,  102  I 
Poland,  Rufiia,  and  Denmark.  In  this  dangerous  fitua-  Charles i| 

tion  he  refolved  to  attack  Denmark,  fo  as  to  oblige  that  vaci<;s  Del 
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figns  Avere  fonvarded  by  a  very  early  froft,  Avhich  enabled  cefs. 
him  to  trail fport  his  troops  Avithout  (hipping.  Having 
paffed  over  on  the  ice  to  the  ifland  of  Funen,  he  cut  in 
pieces  a  body  of  4000  Danifh  foldiers  and  500  peafants. 

The  Avhole  ifland  Avas  reduced  in  a  few  days  ;  after 
Avhich  he  paffed  to  Langland,  then  to  Laaland,  after 
that  to  Falftre,  and  laftly  to  Zealand.  The  Danes  were 
terrified  at  this  unexpe&ed  invafion,  and  Avere  giving 
themfelvcs  up  to  dcfpair,  when  Charles  offered  to  con-  1C^  I 
elude  a  peace  on  equitable  terms.  The  king  of  Den- Peace  col 
mark  gladly  confented  ;  intending  to  rencAV  the  war  as  eluded.  | 
foon  as  he  thought  it  could  be  done  Avith  fafety.  An.  k 

Charles  Avas  no  fooner  retired,  than  the  king  of  Den¬ 
mark  began  to  a£t  fecretly  againft  him  ;  on  Avhich,  re¬ 
viving  to  anticipate  him  in  his  defigns,  he  appeared  un-  10^  ] 
expe&edly  Avith  a  fleet  before  Copenhagen.  The  Swe-  The  warl 
di(h  monarch  laid  fiege  to  the  capital,  but  with  f<>  little  renewed! 
prudence  that  he  made  no  progrefs,  and.  Avas  at  length 
compelled  to  turn  the  fiege  into  a  blockade,  Avhich  con- 
tiqued  to  the  end  of  the  Avar.  Charles  X'.  died  of  an 
epidemic  fever,  and.  was  fucceeded  by  his  fon  Charles 
XL  .  105 1 

The  neAV  king  Charles  XI.  Avas  a  minojvat  the  time  Charles! 


of  his  father’s  death  ;  and  as  the  kingdom  Avas  involved 
in  a  dangerous  Avar  Avith  fo  many  enemies,  the  regency 
determined  to  conclude  a  peace,  i£it  could,  be  obtained 
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on  reafonable  terms.  A  treaty  was  accordingly  con¬ 
cluded  at  Oliva  ;  by  which  Cafimir  renounced  his  pre¬ 
tentions  to  the  crown  of  Poland,  and  that  republic  gave 
up  all  pretenlions  to  Livonia.  Bornholm  and  Dron- 
theim  were  ceded  to  Denmark  ;  and  an  equivalent  in 
Schonen  remained  with  Sweden.  During  the  minority 
of  the  king,  nothing  remarkable  occurs  in  the  hiftory  of 
Sweden.  In  1672  he  entered  into  alliance  with  Louis 
XIV.  which  two  years  after  involved  him  in  a  war  with 
the  ele&or  of  Brandenburg.  At  firft  the  Swedes  car¬ 
ried  all  before  them.  Almoft  all  the  towns  in  Bran¬ 
denburg  were  reduced,  when  the  ele&or  arrived  with 
an  army  to  the  relief  of  his  diftreffed  fubje&s.  He  re¬ 
took  federal  towns,  defeated  the  Swedes  in  a  general  en¬ 
gagement,  and  foon  after  forced  them  to  abandon  all 
their  conquefts.  In  conjunction  with  the  Danes,  he 
then  invaded  the  Swedifh  dominions  3  many  places  of 
importance  were  reduced  3  and,  in  1676,  Sweden  re¬ 
ceived  a  mod  deftruCtive  blow  by  the  defeat  of  her  fleet 
in  an  engagement  with  the  combined  fleets  of  Denmark 
and  Holland.  Soon  after  this  the  king  took  the  go¬ 
vernment  into  his  own  hands,  and  in  fome  degree  re- 
ftored  the  fortune  of  Sweden  3  but  though  matters  went 
on  in  a  more  profperous  way  where  the  king  command¬ 
ed  in  perfon,  the  fame  Ioffes  and  difgrace  attended  the 
Swedifli  arms  in  every  other  quarter.  In  1678,  the 
Swedifh  fleet  was  defeated  in  two  engagements.  At 
Landfcroon  a  moft:  obftinate  battle  was  fought  from  ten 
in  the  morning  till  fix  at  night  3  when  both  parties  were 
obliged,  by  fatigue,  to  retire  to  their  refpe&ive  camps. 
At  Oldeval  in  Norway,  the  Swedes  were  defeated  3 
and  the  Danes  laid  defolate  the  iflands  of  Oeland,  Smaa- 
land,  Unno,  and  Kuno  3  while  the  eleCloral  troops  and 
Imperialiffs  reduced  Count  Konigfmark  to  the  utmoft 
diftrefs  in  the  neighbourhood  of  Stralfund. 

In  this  deplorable  fituation  of  affairs  Count  Konigf¬ 
mark  found  an  opportunity  of  attacking  his  enemies  to 
fuch  advantage,  that  he  obtained  a  complete  vi&ory  3 
after  which  he  ravaged  the  duchy  of  Mecklenburg. 
Notwithftanding  this  fuccefs,  he  could  not  prevent  the 
ele&or  from  reducing  Stralfund  3  after  which  he  was 
obliged  to  evacuate  Pomerania  ;  and,  to  complete  his 
diftrefs,  the  fleet  which  tranfported  the  Swedifli  army 
from  Pomerania  was  wrecked  on  the  coaft  of  Born¬ 
holm. 

In  this  unprofperous  lituation  of  affairs  a  peace  was 
concluded  at  St  Germain’s  between  France  and  her  ene¬ 
mies,  by  which  the  Swedes  and  Danes  were  left  to  de¬ 
cide  their  quarrel  by  themfelves.  Denmark  was  by  no 
means  a  match  for  Sweden,  even  in  the  diftreffed  fttua- 
tion  to  which  fhe  was  reduced  3  and  therefore  a  treaty 
was  concluded,  on  terms  much  more  favourable  to  Swe¬ 
den  than  could  have  been  expelled  3  and  the  peace  was 
confirmed  by  a  marriage  between  Charles  and  Ulrica 
Eleonora,  daughter  to  the  king  of  Denmark.  From 
this  time  the  Swedifh  monarch  applied  himfelf  to  the  re¬ 
formation  of  the  ft  ate  3  and  by  artfully  managing  the 
difputes  between  the  nobility  and  peafants,  he  obtained 
a  decree  empowering  him  to  alter  the  conftitution  as  he 
pleafed.  "Fhe  proceedings  of  the  king  after  this  decree 
were  fuch  as  to  exafperate  the  nobility,  and  produce  vio¬ 
lent  commotions.  See  Patkul. 

On  the  15th  of  April  1697,  died  Charles  XI.  leav¬ 
ing  his  crown  to  his  fon,  the  celebrated  Charles  XII.  at 
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that  time  a  minor.  On  his  acceffion  he  found  himfelf  Sweden* 
under  the  tuition  of  his  grandmother  Eleonora,  who  had  1  v—  4 
governed  the  kingdom  during  the  minority  of  the  late  (;^arjes  xt, 
king.  Though  Charles  was  at  that  time  only  15  years  dies,  and  is 
of  age,  he  fliowed  a  defire  of  taking  the  government  facceeded 
into  his  own  hands.  His  counfellors,  Count  Piper  and ^I^011 
Axel  Sparre,  fignified  his  defire  to  the  queen-regent.  63 
They  were  by  her  referred  to  the  ftates  3  and  there  all  rIj 

were  unanimous  :  fo  that  the  queen,  finding  that  oppo-He  takes 
fition  would  be  vain,  refigned  her  power  with  a  good  the  govern - 
grace  3  and  Charles  was  invefted  with  abfolute  authority 
in  three  days  after  he  hadexpreffed  his  defire  of  reigning  hamjs  at 
alone.  He  was  fcarcely  feated  on  the  throne  when  aihe  age  of 
powerful  combination  was  formed  againft  him.  Augu-i5- 
ftus  king  of  Poland  formed  defigns  on  Livonia  3  the  king  ^  overfill 
of  Denmark  revived  the  difputes  he  had  with  the  dukecon^na- 
of  Holftein,  as  a  prelude  to  a  war  with  Sweden  3  andtionform- 
Peter  the  Great  of  Ruflia  began  to  form  defigns  on  In- ed  againft 
gria,  formerly  a  province  of  Ruflia.  In  1699  t^ie  bing^im* 
of  Denmark  marched  an  army  into  Holftein.  Charles 
fent  a  confiderable  body  of  troops  to  the  duke’s  aflift-  1 1 5 
ance  j  but  before  their  arrival  the  Danes  had  ravaged  Holftein  nr- 
the  country,  taken  the  caftle  of  Gottorp,  and  laid  clofe^l£e^^g 
liege  to  Tonningen.  Here  the  king  of  Denmark  com-  A n. 
manded  in  perfon  3  and  was  aflifted  by  the  troops  of 
Saxony,  Brandenburg,  Wolfenbuttle,  and  Hefle  Caffel. 

England  and  Holland,  as  guarantees  of  the  laft  treaty 
with  Denmark,  in  concert  with  Sweden,  joined  Charles 
againft  this  confederacy,  and  fent  fleets  to  the  Baltic. 

They  propofed  a  termination  of  the  war  on  equitable 
terms  3  but  thefe  were  haughtily  refufed  by  the  DanifL 
monarch,  who  defpifed  the  youth  and  inexperience  of 
Charles,  and  relied  too  much  on  the  alliance  he  had 
formed  with  Saxony,  Brandenburg,  Poland,  and  Ruflia.  rl6r 
Tonningen,  however,  refilled  all  his  efforts  3  and  when  They  are 
he  ordered  the  place  to  be  ftormed,  he  had  the  mortifi-  repulfed  at 
cation  to  fee  his  troops  driven  headlong  from  the  walls  Aonningem 
by  a  handful  of  Swedes.  T1j 

In  the  year  1700,  Charles,  having  entrufted  the  af- Charles  fets 
fairs  of  the  nation  with  a  council  chofen  out  of  the  fe- out  from 
nate,  fet  out  on  the  8th  May  from  his  capital,  to  which  and  defeats 
he  never  afterwards  returned.  He  embarked  at  Carlff  t^e  fleet  Df 
croon,  and  defeated  the  fleet  of  the  allies.  Having  made  the  allies, 
a  defeent  on  the  ifiand  of  Zealand,  he  defeated  a  body  of  An.  170$. 
cavalry  that  oppofed  his  march,  and  then  proceeded  to 
inveft  Copenhagen  by  fea  and  land.  T  he  king  of  Den¬ 
mark  then  faw  the  neceflity  of  either  having  his  capital 
deftroyed,  or  of  doing  juftice  to  the  duke  of  Holftein.  TIg 
He  chofe  the  latter  3  and  a  treaty  wTas  concluded  on  Obliges  the 
much  the  fame  terms  asformerly.  Charles,  being  thus  Danes  to 
at  liberty  to  turn  his  arms  againft  the  other  princes  who 
had  confpired  his  definition,  refolved  to  lead  his  army^  lJg 
againft  Auguftus  king  of  Poland.  On  the  road,  how- Marches 
ever,  he  received  intelligence  that  the  tzar  of  Ruflia  was  againft  tlS 
on  his  march  to  oppofe  him,  and  had  laid  fiegc  to  Narva  Ruffiam- 
with  an  army  of  100,000  men.  The  conteft  that  enfued 
between  Charles  and  Peter,  with  the  celebrated  battles 
of  Narva  and  Pultava,  have  been  already  related  under 
Russia,  fo  that  we  (hall  here  confine  ourfelves  chiefly  to 
thofe  events  in  which  Peter  the  Great  was  not  imme¬ 
diately  concerned. 

The  tzar  Peter  was  the  chief  fupport  of  Auguftus,  and 
he  took  the  moft  a&ive  meafures  to  oppofe  the  progrefs  of 
the  Swedifli  monarch.  His  want  of  fuccefs,  and  the  fub- 
T  2  fequeiJt 
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Sweden,  fequent  eontefts  between  him  and  Charles,  till  the  deci- 
five  battle  of  Pultava  are  related  in  the  article  Rus- 
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Wariaw  ta¬ 
ken. 


I25 

The  Saxons 
entirely  de¬ 
feated. 


In  1701,  as  early  as  the  feafon  permitted,  Charles, 
having  received  a  reinforcement  from  Sweden,  took  the 
field,  and  appeared  fuddenlv  on  the  banks  of  the  Dima, 
along  which  the  Saxon  army  was  ported  to  receive  him. 
The  king  of  Poland  being  at  that  time  fick,  the  army 
was  commanded  by  Ferdinand  duke  of  Courland,  Ma* 
rifchal  Stenau,  and  General  Paykel,  all  officers  of  va¬ 
lour  and  experience.  They  had  fortified  certain  iflands 
in  the  mouth  of  the  river,  and  taken  every  other  pre¬ 
caution  againft  an  attack  $  the  foldiers  were  hardy,  well 
difeiplined,  and  nearly  equal  to  the  Swedes  in  number  ; 
yet  Charles,  having  parted  the  river  in  boats  with  high 
fides,  to  fereen  the  men  from  the  fire  of  the  enemy,  at¬ 
tacked  them  with  fuch  fury,  that  they  were  entirely  de¬ 
feated  with  great  lofs. 

Thisvi&ory  was  followed  by  the  furrender  of  all  the 
towns  and  fortrefles  in  the  duchy  of  Courland.  Charles 
then  parted  into  Lithuania,  where  every  town  opened  its 
gates  to  him.  At  Birfen,  an  army  of  20,000  Ruffians  re¬ 
tired  with  the  utvnoft  precipitation  on  the  news  of  his  ap¬ 
proach.  Here  Charles,  perceiving  that  the  kingdom  of 
Poland  was  greatly  difafffi&ed  to  Auguftus,  began  to  pro- 
je£t  the  fcheme  of  dethroning  him  by  means  of  his  own 
fubjedls.  This  fcheme  he  executed  with  more  policy 
than  he  ever  (bowed  on  any  other  occafion. 

Auguftus,  in  the  mean  time,  finding  his  fcheme  of 
peace  fruftrated,  had  recourfe  to  the  fenate  *,  but  met 
with  fuch  a  rough  anfwer  from  them,  that  he  determin¬ 
ed  to  apply  to  Charles.  To  him  therefore  he  fent  his 
chamberlain  ;  but  a  paftport  being  forgotten,  the  ambaf- 
fador  was  arrefted.  Charles  continued  his  march  to  W ar- 
faw,  which  furrendered  on  the  firft  fummons  :  but  the 
citadel  held  out  for  fome  days.  Auguftus,  finding  at  laft 
that  no  dependence  was  to  be  placed  on  the  Poles,  deter¬ 
mined  totruft  his  fortune  wholly  to  the  Saxon  army  and 
the  nobility  of  the  palatinate  of  Cracow,  who  offered  to 
fupport  him  to  the  utmoft  of  their  power.  The  Saxon 
army  was  now  advanced  to  the  frontiers,  and  Auguftus 
immediately  put  himfelf  at  its  head.  Being  joined  by 
the  nobility  of  Cracow,  he  found  his  forces  to  amount 
to  30,000  men,  all  brave  and  well-difciplined.  With 
ihefe  he  marched  in  queft  of  his  enemy  ;  who  did  not 
decline  the  combat,  though  he  had  with  him  only  1 2,000 
Though  the  Saxons  were  ftrongly  ported,  having 
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Cracow  ta¬ 
ken. 


their  front  covered  by  a  morafs,  befidcs  being  fortified 
with  pallifadoes  and  chevaux  de  frife,  they  were  attack¬ 
ed  with  irrefiftible  impetuofity,  and  entirely  defeated. 
This  vi£lory  was  followed  by  the  lofs  of  Cracow  :  after 
which  Charles  fet  out  in  purfuit  of  the  flying  army, 
with  a  defign  of  preventing  them  from  re-aflfimbling  ; 
but  his  horfe  falling  under  him,  he  had  the  misfortune 
to  break  his  thigh,  by  which  he  was  confined  fix  weeks  ; 
and  thus  Auguftus  obtained  fome  refpite.  He  improved 
this  interval.  Having  convoked  a  diet  firft  at  Marien- 
burg,  and  then  at  Lublin,  he  obtained  the  following  re- 
folutions ;  that  an  army  of  50,000  men  fhould  be  raifed 
by  the  republic  for  the  fervice  of  the  prince;  that  fix 
\yeeks  fhould  be  allowed  the  Swedes  to  determine  whe¬ 
ther  they  were  for  war  or  peace  ;  and  that  the  fame  time 
fhould  be  granted  to  the  turbulent  and  difeon tented  nobles 
of  Poland  to  make  their  conceffions.  To  counteract  the 
«ffe6b  of  thefe  refolutions,  Charles  affembled  another 
2 


diet  at  Warfaw  ;  and  while  the  two  aflfimblies  difputed  Sweden,, 
concerning  their  rights  and  privileges,  he  recovered  from 


his  wound,  received  a  ftrong  reinforcement  from  Pome-  „  u7 


rania,  and  utterly  defeated  and  difperfed  the  remains  of thTsaxon' ^ 


the  Saxon  army.  army  €n. 

The  ill  fortune  of  Auguftus  continued  ftill  to  prevail.  tkely  de- 
In  1704  he  was  formally  depofed  by  the  diet,  and  the^®^ 
crown  conferred  by  Charles  onStaniflaus  Lecfinfky  pa- 
latine  of  Pofnania.  Auguftus,  however,  did  not  yet  Auguftus 
tamely  give  up  his  kingdom.  His  adherents  daily  (kir- formally 
mifhed  with  the  Swedes;  and  Auguftus  himfelf,  being 
reinforced  by  9000  Ruffians,  retook  Warfaw,  and  was  jaus  ra-^*  1 
near  furprifing  the  new  king,  who  lived  in  perfect  fe-  to  the 
curity  in  the  city  while  Charles  fought  in  his  caufe.  throne. 
Count  Horn,  with  1500  Swedes,  vigoroufly  defended  I2p 
the  citadel ;  but  at  laft,  finding  it  no  longer  tenable,  he  Warfaw  rcl 
was  obliged  to  furrender  at  diferetion.  The  rcdu&ion  taken  by  fj 
of  Warfaw  was  among  the  laft  advantages  gained  by  Au§u^u51 
Auguftus  in  the  courfe  of  this  war.  His  troops  were 
now  compofed  of  Saxon  recruits  and  undifeiplined  Poles, 
who  had  no  attachment  to  his  perfon,  and  were  ready 
on  all  occafions  to  forfake  him.  Charles  and  Staniflaus 
advanced  with  the  viClorious  army  ;  the  Saxons  fled  be¬ 
fore  them,  and  the  towns  feveral  miles  round  fent  him  r*0 
their  fubmiffions.  The  Poles  and  Saxons  were  under  Excellent  ■ 


?< 


the  command  of  Schullemberg,  a  moft  fagacious  and  ex- con(k&  of  1] 
fid  every  expedient  to  check ^s.  SeneraJ 


perienced  general,  who  ufi 
the  progrefs  of  the  Swedes. 


With  all  his  conduct  and 


Schuilem- 


caution  he  found  himfelf  outwitted,  and  Charles  in  the 
neighbourhood  of  his  camp  ready  to  fall  on  him,  while 
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The  SwedifliHis  en- 


he  thought  him  at  50  leagues  diftance. 
monarch  attacked  him  with  a  fuperior  army,  but  en-£ag#fnt 

1  _  _  wlth  the  : 
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tire  ly  compofed  of  horfe,  Schullemberg  had  ported  hiss^ecje5> 
men  in  fuch  a  manner  as  rendered  it  importable  to  fur- 
round  them.  His  firft  rank  being  armed  with  pikes  and 
fufees,  prefen  ted  a  kind  of  rampart  of  bayonets  ;  the  fe- 
cond  line  (looping  over  the  firft  who  kneeled,  fired  over 
their  heads,  while  the  third  rank,  who  flood  upon  their 
feet,  kept  up  an  incefiant  fire,  by  which  the  Swedifh  horfe 
were  exceedingly  galled  and  put  in  diforder.  Charles 
loft  the  opportunity  of  cutting  off  the  whole  Saxon 
army,  by  omitting  to  order  his  men  to  difmount.  This 
was  almoft  the  firft  time  that  infantry  had  been  regu¬ 
larly  oppofed  to  cavalry,  and  the  fuperiority  of  the  for¬ 
mer  was  evident.  After  the  engagement  had  continued  His  fincre 
about  three  hours,  the  Saxons  retreated  in  good  order  ; treat, 
which  no  enemy  had  ever  done  before  in  any  engage¬ 
ment  with  Charles.  The  Swedes  purfued  their  enemies 
towards  the  Oder,  and  forced  them  to  retreat  through 
thick  woods,  almoft  impervious  even  to  infantry.  The 
Swedifh  horfe,  however,  pufhed  their  way,  and  at  laft 
inclofed  Schullemberg  between  a  wood  and  the  river* 
where  Charles  had  no  doubt  of  obliging  him  to  fu>ren- 
der  at  diferetion,  or  die  fword  in  hand,  as  having  neither 
boats  nor  bridges  ;  but  the  genius  of  Schullemberg  fup- 
plied  every  defe<£L  In  the  night  he  ordered  planks  and 
floats  of  trees  to  be  faftened  together;  on  which  he  car¬ 
ried  over  his  troops,  while  the  S^vedes  vrere  employed 
in  diflodging  300  men,  whom  he  had  placed  in  a  wind¬ 
mill,  for  the  purpofe  of  defending  his  flank  and  keep¬ 
ing  the  enemy  in  play.  Charles  fpoke  of  this  retreat 
with  admiration,  and  faid  he  had  been  conquered  by 
Schullemberg. 


No  material  advantage,  howTever,  refultcd  from  this  to  Augult^ 
.  ...t _ •  _ j  i _  nij  -j leaves 


Auguftus  5  who  was  again  obliged  to  leave  Poland,  and^ 

fortify 
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1 1;  »den.  fortify  the  capital  of  his  hereditary  dominions,  which  he 
C  v—mJ  expedted  every  moment  to  fee  invefted.^  In  the  mean 
34  time  the  Ruffians  having  recovered  their  fpirits,  attack- 
!3  avf“  ed  the  Swedes  in  Livonia  with  the  utmoft  fury.  Narva, 
r  ^  6  Dorpt,  and  feveral  other  towns,  were  taken,  and  the  in- 
0  sin  habitants  and  garrifons  treated  with  great  barbarity. 
Li.  lia»  Soon  after,  an  army  of  100,000  Ruffians  entered  Po- 
f  nvade  sixty  t|jOUfen{j  Coffacks  under  Mazcppa  entered 

d‘  the  country  at  the  fame  time,  and  ravaged  every  thing 
with  the  fury  of  barbarians.  Schullemberg,.  too,  per¬ 
haps  more  formidable  than  either,  advanced  with  14,000 
Saxons  and  7000  Ruffians,  difeiplined  in  Germany,  and 
reputed  excellent  foldiers.  Could  numbers  have  deter¬ 
mined  the  event  of  war,  the  Swedes  muft  certainly  have 
been  at  this  time  overpowered.  Inftead  of  this,  how¬ 
ever,  Charles  feemed  to  triumph  over  his  enemies  with 
more  eafe  the  more  numerous  they  w-ere.  The  Ruffians 
were  defeated  fo  fa  ft,  that  they  were  all  difperfed  before 
,4ft-  one  party  had  notice  of  the  misfortunes  of  another.  The 
in  icceifs  defeating  an  army  of  40,000  men  fcarcelv  obftru&ed  the 
ol  larles  march  of  the  Swedes,  while  their  aftoniffied  enemies 
ajp  looked  on  thefe  a&ions  as  the  effe&s  of  witchcraft,  and 
:h  '  imagined  that  the  king  of  Sweden  had  dealings  with  in¬ 
fernal  fpirits.  With  thefe  apprehenlions  they  fled  be¬ 
yond  the  Dniepr,  leaving  the  unhappy  Auguftus  to  his 
fate.  Schullemberg,  with  all  his  (kill  and  experience, 
5.  item-  Succeeded  no  better.  The  Swedifh  general  Renfchild 
b  en-"  engaged  and  defeated  him  in  half  an  hour,  though  the 
ti'yde-  Swedes  were  vaftly  inferior  in  number,  and  their  ene- 
k  :dbX  mies  pofted  in  a  molt  advantageous  fituation.  Nothing 
k  1  chlW'  could  be  more  complete  than  this  vi&ory.  This  extra¬ 
ordinary  victory,  indeed,  is  faid  to  have  been  owing  to 
a  panic  which  feized  the  troops  of  Schullemberg  :  but  it 
was  regarded  with  admiration,  and  thought  to  make  the 
renown  of  Renfchild  equal  to  that  of  his  iovereign- 
Charles  himfelf  was  jealous,  and  could  not  help  ex¬ 
claiming,  “  Surely  Renfchild  will  not  compare  himfelf 
1  with  me  !” 

C 1  les  in-  Soon  after  this  vi&ory,  which  was  gained  on  the  3  2th 
Saxo. of  February,  3706,  Charles  entered  Saxony  at  the  head 
h  of  24,000  men.  The  diet  at  Ratjfbon  declared  him  an 
enemy  to  the  empire  if  he  croffed  the  Oder.  But  to 
this  declaration  no  regard  was  paid..  Charles  purfued 
his  march ;  while  Auguflus  was  reduced  to  the  condi¬ 
tion  of  a  vagrant  in  Poland,  where  he  polfeffed  not  a 
fingle  town  except  Cracow.  Into  this  city  he  threw 
himfelf  with  a  few  Saxon,  Polifh,  and  Ruffian  regiments, 
and  began  to  ere£t  fome  fortifications  for  its  defence  y 
but  the  approach  of  the  Swedifh  general  Meyerfeldt, 
and  the  news  of  the  invafion  of  Saxony,  difconcerted  all 
his  meafures,  and  threw  him  into  defpair.  1  he  Ruffians 
I  g  indeed  were  his  faithful  allies  *,  but  he  dreaded  them  al- 
£  uftus  m°ft  as  much  as  the  Swedes :  fo  that  he  was  reduced  to 
b  for  the  neceffity  of  writing  a  letter  to  Charles  with  his  own 
p  e  on  hand,  begging  for  peace  on  whatever  terms  he  thought 
a  terms.  proper  to  grailt#  However,  as  he  was  then  at  the  mer¬ 
cy  of  the  Ruffians,  this  tranfadlion  was  concealed  with 
the  greateft  care.  His  emiffaries  were  introduced  to  the 
Swedifh  court  in  the  night-time  ;  and  being  prefented 
yles’s  to  Charles,  received  the  following  anfwer  :  I  hat  King 
a  /er’  Auguftus  fhould  for  ever  renounce  the  crown  of  Poland, 
acknowledge  Staniflaus,  and  promife  never  to  reafeend 
the  throne,  ffiould  an  opportunity  offer  ;  that  he  fhould 
releafe  the  princes  Sobielki,  and  all  the  Swedifh  pri- 
foners  made  in  the  courfeof  the  war  $  furrender  Patkul* 


at  that  time  refident  at  his  court  as  ambaffador  for  the  Sweden, 
tzar  of  Ruffia,  and  flop  proceedings  againft  all  who  had 
pafftdfrom  his  into  the  Swedifh  fervice.  Thefe  articles, 

Charles  wrote  with  his  own  hand,  and  delivered  to 
Count  Piper,  ordering  him  to  finilh  them  with  the  Saxon 
ambaffadors. 

After  his  defeat  at  Pultava  by  the  Ruffians,  Charles 
fled  in  a  mean  calafh,  attended  by  a  little  troop  in¬ 
violably  attached  to  his  perfon,  fome  on  foot,  and  fome 
on  horfeback.  They  were  obliged  to  crofs  a  fandy  de- 
fert,  where  neither  herb  nor  tree  was  to  be  feen,  and 
where  the  burning  heat  and  want  of  water  were  more 
intolerable  than  the  extremities  of  cold  they  had  for-  T 
merly  fuffered.  The  whole  had  almoft  perifhed  for  Charles  ar* 
.want  of  water,  when  a  fpring  was  fortunately  difeover-  rives  in, 
ed  '7  after  which  they  reached  Otchakoff,  a  town  in  the^'^Y 
Turkilh  dominions,  the  bafhaw  of  which  fupplied  the dJ^atat 
king  with  every  neceffary.  It  was  fome  time,  however,  puitava. 
before  boats  could  be  got  ready  for  tranfporting  the 
whole  of  the  king’s  attendants  5  by  which  accident  500 
Swedes  and  Coffacks  fell  into  the  hands  of  the  enemy. 

This  lofs  afte&ed  him  more  than  all  his  other  misfor¬ 
tunes.  He  fhed  tears  at  feeing,  acrofs  the  river  Bog,, 
the  greater  part  of  his  few  remaining  friends  carried  into 
captivity,  without  having  it  in  his  power  to  affifl  them. 

The  bafhaw  waited  on  him  to  apologife  for  the  delay, 
and  was  feverely  reprimanded  by  Charles,  as  if  he  had 
been  his  own  fubje<5L 

The  king  remained  but  a  few  days  at  Otchakoff, 
when  the  ferafquier  of  Bender  lent  an  aga  to  compli¬ 
ment  him  on  his  arrival  in  the  Turkilh  dominions,  and  I4I 
to  invite  him  to  that  city.  Here  he  was  treated  with  Is  kindly 
hofpitality  :  the  Turks  pra&ifed  to  its  full  extent  their  ^^5^* 
generous  maxim  of  regarding  as  facred  the  perfons  of  un-  o£ 
fortunate  princes-  who  had  taken  Ihelter  in  their  domi-  conquering 
nions :  and  perhaps  regarded  him,  notwithftanding  his  Ruffia  be- 
misfortunes,  as  an  ally  that  might  be  ufeful  to  them-  gj«  t0  re- 
felves  againft  the  Ruffians.  Every  one,  indeed,  regarded  vive‘ 
him  in  his  diftrefs.  The  French  king  offered  him  a  fafe 
pafiage  from  the  Levant  to  Marfeilles,.from  whence  he 
might  eafily  return  to  his  own  dominions.  But  Charles 
was  too  obftinate  to  receive  advice.  Puffed  up  with  the 
notion  of  imitating  Alexander  the  Great,  he  difdained 
to  return  except  at  the  head  of  a  numerous  army 4  and 
he  yet  expe£led,  by  means  of  the  Turks,  to  dethrone 
his  adversary  the  tzar.  Ncgociations  for  this  purpofe 
were  carried  on  in  the  Turkilh  divan  *,  and  it  was  pro- 
pofed  to  efcort  Charles  with  a  numerous  army  to  the 
frontiers  of  Poland  :  but  the  revolution  which  took 
place  there,  put  an  end  to  all  fuch  projects.  Auguftus  Auguftus 
thought  himfelf  no  longer  bound  to  obferve  the  treaty  recovers  tho 
which  he  had  made,  than  while  Charles  was  at  hand 
compel  him.  After  the  battle  of  Pultava,  he  entered 
Poland,  and  took  every  meafure,  in  concert  with  the 
tzar,  for  the  recovery  of  his  kingdom.  Staniflaus  was 
not  able  to  Hand  before  fuch  enemies,  but  was  obliged 
to  leave  his  dominions  and  fly  to  Bender,  in  the  difguife 
of  a  Swedilh  officer,  in  order  to  (hare  the  fortune  of 
Charles. — It  was  not  in  Poland  alone  that  the  Swedilh 
affairs  began  to  fuffer  in  confequence  of  the  defeat  at  r43 
Pultava.  The  Danes  invaded  the  province  of  Schonen  The  Danes 
with  an  army  of  13,000  foot  and  2.500  horfe.  Only  invadeSwe- 
13,000  Swedilh  forces  remained  to  defend  all  the  terri-den> 
tories  poffeffed  by  Charles  in  Germany  ;  and  of  thefe 
only  a  fmall  part  was  allotted  for  the  defence  of  Seho- 
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nen.  The' regency  of  Sweden,  hotvever,  exerted  them- 
;  felves  to  the  utmoft  to  repel  this  ungenerous  invafion  ; 
and  having  collected  an  army  of  1 2, 00c  militia  and 
8000  regulars,  difpatched  them  under  General  Steen- 
boek  into  Schonen.  Some  Saxon  troops  were  incorpo¬ 
rated  in  this  army  ;  and  among  thefe  a  prodigious  de- 
fertion  took  place,  which  the  general  found  it  impoffible 
to  prevent  ;  and  thus  the  Danes  gained  fevernl  advan¬ 
tages,  and  at  laft  took  Chriftianftadt.  Their  infolence 
on  this  fuccefs  was  fo  great,  that  the  Swedes  demanded 
to  be  indantly  led  againfl  them.  Here  the  good  for- 
but  are  ut- tune  of  Sweden  feemed  once  more  to  revive.  The 
terly  de-  Danes  were  driven  from  a  very  ftrong  fituation,  witji 
feated.  the  ]0fs  0f  8coo  killed  and  taken  prifoners,  befides  a 
vaft  number  wounded.  The  king  received  the  intelli¬ 
gence  of  this  viflory  with  the  greateft  exultation  $  and 
could  not  help  exclaiming,  “  My  brave  Swedes,  fhould 
it  pleafe  God  that  I  once  more  join  you,  we  fhall  con¬ 
quer  them  all !” 

In  the  mean  time,  Charles,  by  means  of  his  agents 
the  count  Poniatoffski  and  the  ficur  Neugebar,  ufed  his 
utmoft  efforts  to  procure  a  rupture  between  the  Porte 
and  Iluflia.  For  a  long  time  the  money  beflowed  by 
The  Turks  ^eter  011  the  vizirs  and  janifaries  prevailed  ;  but  at  lad, 
declare  war  in  I711?  the  grand  fignior,  influenced  by  his  mother, 
again  ft  the  who  was  ftrongly  in  the  interefl  of  Charles,  and  had 
been  ufed  to  call  him  her  I ion ,  determined  to  fupport 
his  quarrel  with  Peter.  He  therefore  gave  orders  to 
the  vizir  to  fall  on  the  Ruffians  with  an  army'of  200,000 
men.  The  vizir  promifed  obedience ;  but  at  the  fame 
time  profeffed  his  ignorance  in  the  art  of  war,  and  diflike 
to  the  prefent  expedition.  The  khan  of  Crim  Tartary, 
who  had  been  gained  over  by  the  reputation  and  pre- 
fents  of  the  king  of  Sweden,  had  orders  to  take  the 
field  with  40,000  of  his  men,  and  had  the  liberty  of 
affembling  his  army  at  Bender,  that  Charles  might  fee 
that  the  war  was  undertaken  on  his  account.  See 
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The  treaty  of  the  Pruth  was  mod  violently  oppofed 
by  Count  Poniatoffski  and  the  khan  of  Tartary.  The 
former  had  made  the  king  acquainted  with  the  fituation 
of  both  armies  ;  on  which  he  indantly  fet  out  from  Ben¬ 
der,  filled  with  the  hopes  of  fighting  the  Ruffians,  and 
taking  ample  vengeance.  Having  ridden  50  leagues 
pod,  he  arrived  at  the  camp  jud  as  the  tzar  was  draw¬ 
ing  off  his  half-famifhed  troops.  He  alighted  at  Ponia- 
toffski’s  tent  ;  and  being  informed  of  particulars,  in¬ 
dantly  flew  in  a  rage  to  the  vizir,  whom  he  loaded  with 
reproaches,  and  accufed  of  treachery.  Recolle£ting 
himfelf,  however,  he  propoftd  a  method  by  which  the 
fault  might  be  remedied  ;  but  finding  his  propofal  re¬ 
jected,  he  pofled  back  to  Bender,  after  having  by  the 
groffed  infults  fhowed  bis  contempt  of  the  vizir. 

The  violent  behaviour  of  Charles  did  not  promote  his 
intered.  The  vizir  perceived  that  his  day  in  Turkey 
might  prove  fatal  to  himfelf ;  and  therefore  determined 
to  get  him  out  of  the  country  as  foon  as  poffible.  Suc- 
‘The^rand  cee^ng  vkirs  adopted  the  fame  plan  ;  and  at  lad  the 
figniff/de  £raTvd  hgnior  himfelf  wrote  a  letter  to  Charles,  in  which 
fires  him  to  he  defired  him  to  depart  by  next  winter,  promifmg  to 
•ilepart.  fupply  him  with  a  fufficient  guard,  with  money,  and 
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every  thing  elfe  neceffary  for  his  journey.  Charles  gave 
an  evafive  anfwer,  and  determined  to  procradinate  his 
journey,  as  well  to  gratify  his  own  dub  born  temper,  as 
becaufe  he  difeovered  a  correfpondence  between  Au- 
gudus  and  the  khan  of  Tartary,  the  objeCl  of  which, 
he  had  reafon  to  believe,  was  to  betray  him  to  the 
S&xons.  When  he  was  again  preffed  to  fix  the  day  of 
his  departure,  he  replied,  that  he  could  not  think  of 
going  before  his  debts  were  paid.  Being  afked  how 
much  was  neceftary  for  this  purpofe,  he  replied  IOOO 
purfes  (a).  Twelve  hundred  purfes  were  indantly  fent,^- 
to  the  ferafquier  at  Bender,  with  orders  to  deliver  them^Jlj 
to  the  king  of  Sweden,  but  not  before  he  fhould  havehavjour 
begun  his  journey.  By  fair  promifes,  Charles  perfuaded  Sharks,! 
him  to  part  with  the  money  ;  after  which,  indead  of 
felting  out,  he  fquandcred  away  his  treafure  in  prefents 
and  gratifications,  and  then  demanded  1000  purfes  more 
before  he  would  fet  out.  The  ferafquier  was  adonifhed 
at  this  behaviour.  He  died  tears ;  and,  turning  to  the 
king,  told  him,  that  his  head  would  be  the  forfeit  of 
having  obliged  him  with  the  money.  The  grand  fig¬ 
nior,  on  being  acquainted  with  the  fhameful  behaviour 
of  Charles,  flew  into  a  rage,  and  called  an  extraordi¬ 
nary  divan,  where  he  himfelf  fpoke,  a  thing  very  un- 
ufual  for  the  Turkifh  monarc hs.  It  was  unanimoufly 
agreed  that  fueh  a  troublefome  gued  ought  to  be  re¬ 
moved  by  force,  fliould  other  means  fail.  Pofitive  or- 
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ders  were  therefore  fent  to  Charles  to  depart;  and,  in re|olvc 
cafe  of  refufal,  to  attack  him  in  his  quarters.  Nothing  force  hi  I 

could  equal  his  obdinaey  on  this  occafion  :  in  fpite  oftodepaij 
the  menaces  of  his  enemies,  in  fpite  of  the  intreaties  of 


his  friends,  he  perfided  in  his  refolution  ;  and  at  lad 


determined  to  redd,  with  300  Swedes,  being  all  the fate  re|( 
attendants  he  had,  an  army  of  20,060  janifaries  well  tion  toi 
armed  and  furnifhed  with  cannon.  At  length  he  was  Aft* 


attacked  in  good  earned  ;  though  it  mud  be  owned, 


that  even  in  this  extremity,  the  Turks  fhowed  their  re¬ 
gard  to  him,  and  were  tender  of  his  life,  which  the  king 
did  not  return  at  all  in  a  fimilar  manner.  Mod  of  the 
Swedes  furrendered  at  once,  perhaps  as  thinking  it  the 
only  method  of  faving  the  king’s  life.  This  mifeonduft, 
however,  had  a  quite  contrary  effect.  Charles  became  Xp 
the  more  obdinate,  the  more  defperatehis  affairs  feemed  Is  aban< 
to  be.  With  40  menial  fervants  only,  and  the  generals  ned  by  | 
Hord  and  Dardorff,  he  determined  to  defend  himfelf  to^s/0^°J 
the  lad  extremity.  Seeing  his  foldiers  lay  down  their ‘  , 
arms,  he  told  the  generals,  “  We  mud  now  defend  the 
lioufe.  Come,  (adds  he  with  a  fmile),  let  us  fight  pro 
aris  et  focis .”  The  houfe  had  been  already  forced  by 
the  Tartars,  all  but  a  hall  which  was  near  the  door,  and 
where  his  domedies  had  affembled.  Charles  forced  his 
way  through  the  janifaries,  attended  by  the  generals 
Hord  and  Dardorff,  joined  his  people,  and  then  barri¬ 
caded  the  door.  The  moment  he  entered,  the  enemy 
who  were  in  the  houfe,  threw  down  their  booty,  and 
endeavoured  to  efcape  at  the  windows.  Charles  pur- 
fued  them  from  room  to  room  with  much  blooddied, 
and  cleared  the  houfe  in  a  few  minutes.  He  then  fired  rights ]L 
furioufiy  from  the  window's,  killed  200  of  the  Turks  inamadnl 
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a  quarter  of  an  hour,  fo  that  the  bafhaw  who  command-  but  is  tsH 


ed  them  was  at  length  forced  to  fet  the  houfe  on  fire.  PrI^neT 
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This  was  done  by  arrows  with  lighted  matches  (hot  into 
the  roof*,  but  Charles,  inftead  of  quitting  it,  gave  orders 
for  extinguilhing  the  fire,  in  which  he  himfelf  &ffifted 
with  great  diligence.  All  efforts,  however,  were  vain  : 
the  roof  fell  in  }  and  Charles,  with  his  few  faithful  com¬ 
panions,  was  ready  to  be  buried  in  the  ruins.  In  this 
extremity  one  called  out,  that  there  was  a  neceffity  for 
furrendering.  “  What  a  ftrange  fellow  !  (cries  the 
king),  who  would  rather  be  a  prifoner  with  the  Turks 
than  mix  his  afhes  with  thofe  of  his  fovereign.”  An¬ 
other  had  the  prefence  of  mind  to  cry  out,  that  the 
chancery  was  but  50  paces  off,  had  a  Hone  roof,  and 
was  proof  againft  fire.  Pleafed  with  the  thoughts  of 
again  coming  to  blows,  the  king  exclaimed,  “  A  true 
Swede  !  Let  us  take  all  the  powder  and  ball  we  can 
carry.”  He  then  put  himfclf  at  the  head  of  his  troops, 
and  fallied  out  with  fuch  fury,  that  the  Turks  retreated 
50  paces  5  but  falling  down  in  the  hurry,  they  rufhed 
in  upon  him,  and  carried  him  by  the  legs  and  arms  to 
the  baftiaw’s  tent. 

This  extraordinary  adventure,  which  favours  not  a 
little  of  infanity,  happened  on  the  1 2th  of  February 
1713.  He  was  now  kept  prifoner,  with  all  his  retinue  } 
and  in  this  fituation  he  was  vifited  by  the  unfortunate 
Staniflaus. 

Charles  at  lad  feemed  inclined  to  fubmit  to  his  fate, 
and  began  ferioufly  to  think  of  returning  to  his  king¬ 
dom,  now  reduced  to  the  moft  deplorable  fituation.  His 
habitation  was.  now  fixed  at  Demotica,  a  fmall  town 
about  fix  leagues  from  Adrianople.  Here  he  was  al¬ 
lowed  provifions  for  his  own  table  and  thofe  of  his  reti¬ 
nue  }  but  only  25  crowns  a-day  in  money,  inftead  of 
500  which  lie  had  received  at  Bender.  During  his  re- 

Ifidence  here  he  received  a  deputation  from  Heffe  Caffel, 
foliciting  his  confent  to  the  marriage  of  the  landgrave 
with  Eleonora,  princefs  royal  of  Sweden  }  to  which  he 
readily  agreed  :  a  deputation  was  alfo  font  him  by  the 
regency  of  Sweden,  requefling  that  he  would  prepare 
for  returning  to  his  own  dominions,  which  were  ready 
to  fink  under  a  ruinous  war  in  his  abfence. 

>ut  for  On  the  14th  of  061  ober  1714,  Charles  fet  out  for 
;ien.  Sweden.  All  the  princes  through  whofe  territories  lie 
1X7X4*  was  to  pafs,  had  given  orders  for  his  entertainment  in 
the  moft  magnificent  manner  }  but  the  king,  perceiving 
that  thefe  compliments  only  rendered  his  imprifbnment 
liffes  and  other  misfortunes  more  confpicuous,  fuddenly  dif- 
sjtinuf?,  miffed  his  Turkifti  attendants,  and  affembling  his  own 
V°:  people,  bid  them  take  no  care  about  him,  but  make  the 
Wlt  beft  of  their  way  to  Stralfund.  After  this  he  fet  out 
poft,  in  the  habit  of  a  German  officer,  attended  only  by 
Colonel  During.  Keeping  the  bye-roads  through  Hun¬ 
gary,  Moravia,  Auftria,  Bavaria,  Wirtemberg,  the  Pa¬ 
latinate,  Weftphalia,  and  Mecklenburg,  he  arrived  on 
the  2 ift  of  November  at  midnight  before  the  gates  of 
Stralfund.  Being  unknown,  he  was  admitted  with  dif¬ 
ficulty  }  but  being  foon  recognifed  by  the  governor,  the 
greateft  tokens  of  joy  were  fhown  all  over  the  town. 

In  the  midft  of  the  tumult  Charles  went  to  bed. 

Sweden  was  now  in  the  greateft  diftrefs.  On  the 
news  of  the  defeat  at  Pultava,  the  Danes  had  invaded 
Schonen,  but  were  defeated  by  General  Steenboek. 
This  vi6lory,  however,  did  not  put  an  end  to  the  war. 
On  the  contrary,  the  kings  of  Denmark  and  Poland, 
with  the  tzar  of  Ruffia,  entered  into  ftri£ter  bonds  of 
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amity  than  ever.  They  dreaded  the  return  of  Charles 
to  his  own  dominions,  and  apprehended  that  numberlefs 
vi6lories  would  foon  efface  the  remembrance  of  Pultava. 

They  determined,  therefore,  to  make  the  beft  ufe  of 
their  time  •  and  perhaps  Charles  never  took  a  more  im¬ 
prudent  refolution  than  obftinately  to  remain  fo  long  in 
the  Turkifh  dominions.  The  return  of  Charles  feemed 
to  give  new  life  to  the  whole  nation.  Though  the  num¬ 
ber  of  inhabitants  was  vifibly  diminiftied,  the  levies  he 
had  ordered  were  completed  in  a  few  ^veeks  :  but  the 
hands  left  to  cultivate  the  earth  confifted  of  the  infirm, 
aged,  and  decrepid  ;  fo  that  a  famine  was  threatened  in 
confequence  of  the  military  rage  which  had  feized  all 
the  youth  of  the  kingdom.  r<^ 

The  prefence  of  Charles  did  not  novT  produce  thofe  The  king  is 

confequenees  which  the  allies  had  feared.  The  king-  unable  to 
*  —  -  0  retrieve  the 


dom  was  too  much  reduced  to  furnifh  the  ncceffary  fup-^^j-^  af- 
plies  of  men  and  money}  and  though  the  king’s  cou-fa;rs< 
rage  and  military  (kill  were  not  in  the  lead  diminiftied,  An.  17 15% 
the  efforts  he  made,  inftead  of  reftoring  Sweden  to  its 
fplendour,  ferved  more  completely  to  ruin  it.  In  1715, 

Pruffia  declared  againft  him,  on  account  of  his  demand¬ 
ing  back  the  town  of  Stetin,  which  that  monarch  had 
feized.  To  complete  his  enibarraffment,  the  cle6Ior  of 
Hanover,  George  I.  of  Britain,  alfo  became  his  enemy.  15S 
The  forces  of  Denmark*  Pruffia,  Saxony,  and  Hanover,  Is  encom- 
joined  to  inveft  Wifmar,  while  a  body  of  36,000  men  ^^es°by 
formed  the  fiege  of  Stralfund  }  at  the  fame  time  that  enemies. 
the  tzar,  with  a  fleet  of  20  large  fhips  of  rvar,  and  150 
tranfports,  carrying  30,000  men,  threw  every  part  of 
the  Swedifh  coaft  into  the  greateft  confternation.  The 
heroifm  of  Charles  could  not  prevail  againft  fo  many 
enemies  }  yet  he  was  ftill  fo  much  dreaded,  that  the 
prince  of  Anhalt,  with  12,000  brave  troops,  did  not  His  defpe- 
think  himfelf  a  match  for  this  furious  enemy  when  atrate  vaiour' 
the  head  of  only  2000,  till  he  had  entrenched  his  army 
behind  a  ditch,  defended  by  chevaux  de  frize.  It  ap¬ 
peared,  indeed,  that  his  precaution  was  not  unneceffary  : 
for  in  the  night  Charles  with  his  men  clambered  up  the 
ditch,  and  attacked  the  enemy  in  his  ufual  manner. 

Numbers,  however,  at  laft  prevailed  }  and  Charles  was 
obliged  to  retire,  after  having  feen  bis  favourite  Grot- 
hufen,  General  Dardorff  and  During,4he  companions  of 
his  exile,  killed  by  his  fide,  he  himfelf  being  wounded 
in  the  bread,  160 

This  rafti  attempt  was  made  in  order  to  fave  Rugen,  Stralfund  ‘ 
whence  the  town  of  Stralfund  was  fupplied  with  pro- * 
vilions.  The  place  was  well  fortified,  and  garrifoned 
with  9000  men,  with  Charles  himfelf  at  their  head  } 
but  nothing  could  refill  the  efforts  of  the  enemy.  By 
the  1 7th  of  December  it  was  propofed  to  give  the 
affault.  The  attack  on. the  horn-work  was  defperate  : 
the  enemy  was  twice  repulfed  }  but  at  laft,  by  dint  of 
numbers,  affe£lcd  a  lodgment.  The:  next  day,  Charles 
headed  a  Tally,  in  which  he  dealt  terrible  deftrudlion 
among  the  befiegers,  but  was  at  length  •  overpowered 
and  obliged  to  Fetreat  into  the  town.  At  laft  his  offi¬ 
cers,  apprehending  that  he  mull  either  fall  into  the 
hands  of  the  enemy,  or  be  buried  in  the  ruins  of  the 
place,  intreated  him  to  retire.  A  retreat,  however,  was*  I^'r 
now  almoft  as  dangerous  as  to  remain  in  the  town,  fpite  of’ 

account  of  the  fleets  of  the  enemy  with  which  the  fea  the  u  moft 
was  covered  *,  and  it  is  thought  that  this  very  cireum-eflorts  of 
ftaace  induced  the  king  to  confent  to  it.  Setting  out,  the  king.  , 

therefore, 
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Sweden.  therefore,  in  a  fmall  boat  with  fails  and  oars,  be  paffed 
all  the  enemy’s  (hips  and  batteries,  and  arrived  fafe  at 
Yftedt  in  Schonen. 

To  revenge  himfelf  for  thefe  lolfes,  Charles  invaded 
Norway  with  an  army  of  25,000  men.  The  Danes 
were  everywhere  defeated  and  purfaed  with  that  vigour 
for  which  the  king  of  Sweden  was  fo  remarkable  ;  but 
-ftrong  reinforcements  arriving  from  Denmark,  and  pro- 
vifions  failing,  he  Was  at  laft  obliged  to  retire.  Soon 
after  this  the  Swedes  loft  Wifmar  •,  but  when  every 
thing  feemed  hopelefs,  Baron  Goertz  the  chief  minifter 
and  favourite  of  Charles  contrived  to  fet  on  foot  a 
treaty  with  the  tzar  of  Ruffia,  by  which  the  moft  for¬ 
midable  of  all  Charles’s  enemies  was  taken  off.  I  he 
minifter  found  means  to  work  on  the  inflexible  temper 
of  Charles,  by  reprefenting  to  him  that  the  ceffion  of 
certain  provinces  to  Peter  would  induce  him  to  aflift  him 
in  his  proje&s  of  again  dethroning  Auguftus,  and  of 
replacing  James  on  the  throne  of  Britain  ;  which  laft 
fcheme  he  had  projefted  out  of  revenge  for  the  ele£lor 
of  Hanover  having  feizedon  the  duchies  of -Bremen  and 
Verden.  In  confequence  of  the  conferences  between 
the  tzar  and  Goertz,  the  former  engaged  to  fend  into 
Poland  an  army  of  So, boo  men,  in  order  to  dethrone 
that  prince  whom  he  had  fo  long  defended.  He  enga¬ 
ged  alfo  to  furnifh  (hips  for  tranfporting  30,000  Swedes 
to  Germany  and  10,000  into  Denmark.  This  treaty, 
however,  was  not  ratified  •,  and  the  king’s  death,  which 
happened  in  1718,  put  a  final  flop  to  all  the  great  pro- 
fpe&s  of  Sweden. 

The  king  had  refolved  on  the  COnqueft  of  Norway 
wa^ab"  before  he  dethroned  Auguftus;  and  as  no  difficulties 
ever  deterred  him,  he  marched  his  army  into  that  cold 
fiege  to  and  barren  country  in  the  month  of  O&ober,  when  the 
Frederick!-  ground  was  covered  with  froft  and  fnow.  With  i  8,000 
hall.  men  he  formed  the  fiege  of  Frederickfhall,  though  the 
feverity  of  the  froft  rendered  it  almoft  impoffible  to 
break  ground.  Charles  refolved  to  form  trenches  ;  and 
his  foldiers  cheerfully  obeyed,  digging  into  the  ground 
with  the  fame  labour  as  if  they  had  been  piercing  a 
rock.  On  the  nth  of  December  the  king  vifited  the 
trenches  in  the  midft  of  a  terrible  fire  from  the  enemy, 
imagining  that  his  men  might  be  animated  by  his  pre¬ 
fence.  He  took  his  poft  in  the  moft  dangerous  ftation 
fequence  of  he  could  choofe,  Handing  on  a  gabion  and  leaning  with 
his  arm  oVer  parapet,  while  the  enemy  were  firing 
chain  ftiot  at  the  very  fpot  where  he  flood.  Pie  was 
intreated  to  change  his  ftation  ;  but  he  remained  obfti- 
nate.  At  laft  he  was  feen  to  fall  on  the  parapet  with 
a  deep  groan,  and  foon  afterwards  expired,  having  been 
mortally  wounded,  as  is  fuppofed,  by  a  cannon  ball. 
l66  See  Charles  XII. 

Account  of  Charles  XII.  was  fucceeded  by  his  filter  the  princefs 
the  Swedilh  Ulrica  Eleonora,  wife  to  the  hereditary  prince  of  Heffe. 

Ahof occalion  the  Hates  took  care  to  make  a  previous 
Celias  XII  dTu^ati°n  for  the  prefervation  of  their  liberties,  and 
to  the  year  obliged  *the  princefs  to  fign  a  paper  to  this  purpofe  be- 
i77r.  fore  entering  on  the  government.  Their  firft  care  wras 
to  make  a  peace  with  Great  Britain,  which  the  late 
king  intended  to  have  invaded.  The  Swedes  then,  to 
prevent  their  farther  Ioffes  by  the  progrefs  of  the  Ruf¬ 
fian,  the  Danilh,  the  Saxon,  and  other  arms,  made  many 
great  facrifices  to  obtain  peace  from  thofe  powers.  The 
French,  however,  about  the  year  1738,  formed  a  dan 
gerous  party  in  the  kingdom>  which  not  only  broke  its 
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internal  quiet,  but  led  it  into  a  ruinous  war  with  Ruffia,  Svv4| 
by  which  it  loft  the  province  of  Finland.  Their  Swe-U~v 
diili  majefties  having  no  children,  it  was  neccffary  to  1 
fettle  the  fucceffion  ;  efpecially  as  the  duke  of  Holftein  ‘ 
was  defeended  from  the  queen’s  eldeft  lifter,  and  was,  at 
the  fame  time,  the  prefumptive  heir  to  the  empire  of  1 
Ruffia.  Four  competitors  appeared  ;  the  duke  of  Hoi* 

Rein  Gottorp,  Prince  Frederic  of  Heffe-Caffel  nephew 
to  the  king,  the  prince  of  Denmark,  and  the  duke  of 
Deux-Ponts.  The  duke  ox  Holftein  would  have  car¬ 
ried  the  election,  had  he  not  embraced  the  Greek  re¬ 
ligion,  that  he  might  mount  the  throne  of  Iluffia.  The 
tzarina  interpofed,  and  offered  to  reftore  all  the  con- 
quefts  llie  had  made  from  Sweden,  excepting  a  fmall 
dilbitt  in  Finland,  if  the  Swedes  would  receive  the 
duke  of  Holftein ’s  uncle,  Adolphus  Frederic  bifhop  of 
Lubec,  as  their  hereditary  prince  and  fuceeffoi  to  then- 
crown,  This  was  agreed  to ;  and  a  peach  concluded  at 
Abo,  under  the  mediation  of  his*  Britannic  majeiiy. 

This  peace  was  fo  firmly  adhered  to  by  the  emprels  of 
Ruffia,  that  his  Daniffi  majefty  thought  proper  to  drop 
all  refentment  for  the  indignity  done  his  fon.  The 
prince-1  ucceffor  married  the  princ.efs  Ulrica,  third  lifter 
to  the  king  of  Pruffia  ;  and  in  1751  entered  into  the  An.  1  j 
poffeffion  of  his  new  dignity,  which  proved  to  him  a 
crown  of  thorns.  The  French  had  acquired  vaft  in-^c^l 
Hut  nee  in  all  the  deliberations  of  the  Swedilh  fenate,  rre°dePr2 
who  of  late  had  been  little  better  than  petitioners  to 
that  crown.  The  intrigues  of  the  fenators  forced  A- 
* dolphus  to  take  part  in  the  war  againft  Pruffia  :  but  as 
that  war  was  difagreeable  not  only  to  the  people,  but 
alfo  to  the  king  of  Sweden,  the  nation  never  made  fo 
mean  an  appearance  ;  and  on  Ruffia’s  making  peace 
with  the  king  of  Pruffia,  the  Swedes  likewife  madeGuftavji 
peace.  Adolphus  died  difpirited  in  1771,  after  a  tur-  afcendil 
bulent  reign  of  twenty  years  ;  and  was  fucceeded  by  his^^'l 
fon  Guftavus.  The  moft  remarkable  tranfadlion  of  this  *  1 
reign  is  the  revolution  which  took  place  in  the  govern¬ 
ment  in  the  year  1772,  by  which  the  king,  from  be¬ 
ing  the  moft  limited  became  one  of  the  moft  defpotic 
-monarch*  in  Europe*  Ever  lince  the  death  of  Charles 
XII.  the  whole  power  of  the  kingdom  had  been  lodged 
in  the  ftates  ;  and  this  power  they  had  much  abuled.  ^1 
Guftavus  therefore  determined  either  to  feize  onthat^ccoul 
power  of  which  they  made  fuch  a  bad  ufe,  or  perilli  in  the  re' I 
the  attempt.  The  revolution  was  effected  in  the  fol-d011”1 1 
lowing  manner.  On  the  morning  of  the  19th  ol  Au-^^I 
guft  1772,  a  confiderable  number  of  officers,  as  well  as  ,.ecal8^ 
other  perfons  known  to  be  attached  to  the  royal  caufe, fpotic.Jj 
had  been  fummoned  to  attend  his  majefty.  Before  ten 
he  was  on  horfehack,  and  vifited  the  regiment  of  artil¬ 
lery.  As  he  paffed  through  the  ftreets  he  was  more 
than  ufually  courteous  to  all  he  met,  bowing  familiarly 
to  the  loweft  of  the  people.  On  the  king’s  return  to 
his  palace,  the  detachment  which  was  to  mount  guard 
that  day  being  drawn  up  together  with  that  which  was 
to  be  relieved,  his  majefty  retired  with  the  officers  into 
the  guard-room*  He  then  addreffed  them  with  all 
that  eloquence  of  which  he  is  faid  to  have  been  a  per¬ 
fect  mafter ;  and  after  infinuating  to  them  that  his  life 
was  in  danger,  he  expofed  to  them  in  the  ftrongefl 
colours  the  wretched  ftate  of  the  kingdom,  the  (hackles 
in  which  it  was  held  by  means  of  foreign  gold,  and  the 
diffenfions  and  troubles  arifing  from  the  fame  caufe 
which  had  diftra&ed  the  diet  during  the  courfe  of  four¬ 
teen 
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I  |rcden,  teen  months*  He  aflured  them  that  his  only  defigi 
;  -y— . J  waS  pUt  an  end  to  thefe  diforders  ;  to  banifh  corrup¬ 

tion,  redore  true  liberty,  and  revive  the  ancient  ludre 
of  the  Swedidi  name,  v/hich  had  been  long  tarniilied 
by  a  venality  as  notorious  as  it  was  difgraceful.  Then 
alluring  them  in  the  dronged  terms  that  he  difclaimed 
for  ever  all  abfolute  power,  or  what  the  Swedes  call 
Jovereignty ,  he  concluded  with  thefe  words:  “  I  arn 
obliged  to  defend  my  own  liberty  and  that  of  the  king¬ 
dom,  agoind  the  ariilocracy  which  reigns.  Will  you 
be  faithful  to  me,  as  your  forefathers  were  to  Gudavus 
Vafa  and  Gudavus  Adolphus  ?  I  will  then  rifk  my  life 
for  your  welfare  and  that  of  my  country.” 

The  officers,  mod  of  them  young  men,  of  whofe  at¬ 
tachment  the  king  had  been  long  fecure,  who  did  not 
thoroughly  perhaps  fee  into  the  nature  of  his  majefty’s 
requeif,  were  allowed  no  time  to  refle<d,  immediately 
confented  to  every  thing,  and  took  an  oath  of  fidelity 
773  to  him. 

I  elution  Only  three  refufed.  One  of  thefe,  Frederic  Ceder- 
«  ywedifhprom^  captain  of  a  company  of  the  guards,  alleged  he 
1  L  ‘  had  already,  and  very  lately,  taken  an  oath  to  be  faith¬ 
ful  to  the  dates,  and  confequemly  could  not  take  that 
which  his  majedy  then  exalted  of  him.  The  king, 
looking  at  him  dernly,  anfwered,  “  Think  of  what 
you  are  doing.”  “  I  do,  (replied  Cederdrom)  •,  and 
what  I  think  to  day,  I  ffiall  think  to-morrow:  and 
were  I  capable  of  breaking  the  oath  by  which  I  am 
already  bound  to  the  dates,  I  diould  be  like  wife  capable 
©f  breaking  that  which  your  majedy  now  requires  me  to 
take.” 

The  king  then  ordered  Cederdrom  to  deliver  up  his 
(Word,  and  put  him  in  arred. 

His  majedy,  however,  apprehenfive  of  the  impreffion 
which  the  proper  and  refolute  conduit  of  Cederdrom 
might  make  on  the  minds  of  the  other  officers,  fhortly 
afterwards  foftened  his  tone  ;  and  again  add  reding 
himfelf  to  Cederdrom,  told  him,  that  as  a  proof  of  the 
opinion  he  entertained  of  him,  and  the  confidence  he 
placed  in  him,  he  would  return  him  his  fword  without 
infifiing  on  his  taking  the  oath,  and  would  only  defire 
his  attendance  that  day.  Cederdrom  continued  firm  ; 
he  anfwered,  that  his  majedy  could  place  no  confidence 
in  him  that  day,  and  that  he  begged  to  be  excufed  from 
the  fervice. 

While  the  king  was  fhut  up  with  the  officers,  Sena¬ 
tor  Railing,  to  whom  the  command  of  the  troops  in 
the  town  had  been  given  two  days  before,  came  to  the 
door  of  the  guard-room,  and  wras  told  that  lie  could  not 
be  admitted.  The  fenator  indited  on  being  prefent  at 
the  didribution  of  the  orders,  and  fent  to  the  king  to 
defire  it ;  but  was  anfwered,  he  mud  go  to  the  fenate, 
where  his  majedy  would  fpeak  to  him. 

The  officers  then  received  their  orders  from  the  king; 
the  fird  of  which  was,  that  the  two  regiments  of  guards 
and  of  artillery  fhould  be  immediately  adembled,  and 
that  a  detachment  of  36  grenadiers  fhould  be  poded  at 
the  door  of  the  council-chamber  to  prevent  any  of  the 
fenators  from  coming  out. 

But  before  the  orders  could  be  carried  into  execution, 
it  was  neceffary  that  the  king  diould  addrefs  himfelf  to 
the  foldiers  *,  men  wholly  unacquainted  with  his  defigns, 
*md  accudomed  to  pay  obedience  only  to  the  orders  of 
the  fenate,  whom  they  had  been  taught  to  hold  in  the 
highed  reverence. 

VO L.  XX.  Part  I. 


153  1  S  W  E 

As  his  majedy,  followed  by  the  officers,  was  ad  van-  Sweclem 
cing  from  the  guard  room  to  the  parade  for  this  pur-  ““V— s 
pofe,  fome  of  them  more  cautious,  or  perhaps  more^Jjk1 
timid  than  the  red,  became,  on  a  diort  reflection,  ap-  gajng  0Ver 
prehen  five  of  the  confequences  of  the  meafure  in  which-the  foldiers. 
they  were  engaged  :  they  began  to  exprefs  their  fears 
to  the  king,  that  unlefs  fome  perfons  of  greater  weight 
and  influence  than  themfelves  were  to  take  a  part  in  the 
fame  caufe,  he  could  fcarcely  hope  to  fucceed  in  his  eil- 
terprife.  The  king  flopped  a* while,  and  appeared  to 
hefitate.  A  ferjeant  of  the  guards  overheard  their  dif- 
courfe,  and  cried  aloud, — u  It  (hall  fucceed — Long  live 
Gudavus !”  His  majedy  immediately  faid,  “  Then  I 
will  venture  — and  itepping  forward  to  the  foldiers,  * 

he  addrefled  them  in  -terms  nearly  dmilar  to  thofe 
which  he  had  expreded  to  the  officers,  and  with  the 
fame  fuccefs.  They  anfwered  him  with  loud  acclama¬ 
tions  :'*6ne  voice  only  faid,  No  ;  but  it  was  not  attend¬ 
ed  to. 

In  the  mean  time  fome  of  the  king’s  emidaries  had 
fpread  a  report  about  the  town  that  the  king  was  ar- 
reded.  This  drew  the  populace  to  the  palace  in  great 
numbers,  where  they  arrived  as  his  majedy  had  con¬ 
cluded  his  harangue  to  the  guards.  They  tedified  by 
reiterated  diouts  their  joy  at  feeing  him  fafe ;  a  joy 
wffiich  promifed  the  happied  conclufion  to  the  bufinefo 
of  the  day.  I?2 

The  fenators  were  now  immediately  fecured.  They  Secures  the 
had  from  the  window  of  the  council-chamber  beheld  fenators, 
what  tvas  going  forward  on  the  parade  before  the  pa-  ami  ^e' 
lace  ;  and,  at  a  lofs  to  know  the  meaning  of  the  {bouts  0£ 
they  heard,  were  coming  down  to  inquire  into  the  caufe  whole 
of  them,  when  30  grenadiers,  with  their  bayonets  fix- power  in 
ed,  informed  them  it  was  his  majedy’s  plealure  they  the  king, 
fhould  continue  where  they  were.  They  began  to  talka 
in  a  high  tone,  but  were  anfwered  only  by  having  the 
door  Ihut  and  locked  on  them. 

The  moment  the  fecret  committee  heard  that  the  fe¬ 
nate  was  arreded,  th  y  feparated  of  themfelves,  each  in¬ 
dividual  providing  for  his  own  fafety.  The  king  then 
mounting  his  horfe,  followed  by  his  officers  with  their 
fwords  drawn,  a  large  body  of  foldiers,  and  numbers 
of  the  populace,  went  to  the  other  quarters  of  the  town 
where  the  foldiers  he  had  ordered  to  be  adembled  were 
poded.  He  found  them  all  equally  willing  to  fupport 
his  caufe,  and  to  take  to  him  an  oath  of  fidelity.  As 
he  palled  through  the  dreets,  he  declared  to  the  people, 
that  he  only  riieant  to  defend  them,  and  fave  his  coun¬ 
try  ;  and  that  if  they  would  riot  confide  in  him,  he 
would  lay  down  his  feeptre,  and  furrender  up  his  king¬ 
dom.  So  much  was  the  king  beloved,  that  the  people 
(fome  of  whom  even  fell  down  on  their  knees)  with 
tears  in  their  eyes  implored  Ills  majedy  not  to  abandon 
them. 

The  king  proceeded  in  his  courfe,  and  in  lefs  than  an  Summons 
hour  made  himfelf  mader  of  all  the  military  force  inanuflbm- 
Stockholm.  In  the  mean  time  the  heralds,  by  procla- 
matron  in  the  feveral  quarters  of  the  city,  fummoned  an  ‘  1 

nflembly  of  the  Scales  for  the  enfuing  morning,  and  de¬ 
clared  all  members  traitors  to  their  country  who  dmuld 
not  appear.  Thither  his  majedy  repaired  in  all  the 
pomp  of  royalty,  furrounded  by  his  guards,  and  holding 
in  his  hand  the  filver  feeptre  of  Gudavus  Adolphus.  In 
a  very  forcible  fpeech,  he  lamented  the  unhappy  date  to 
which*  the  country  was  reduced  by  the  conduit  of  a 
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party  ready  to  facrifice  every  thing  to  its  ambition,  and 
reproached  the  ftates  with  adapting  their  actions  to  the 
views  of  foreign  courts,  from  which  they  received  the 
wages  of  perfidy.  “  If  any  one  dare  contradidl  this, 
let  him  rife  and  fpeak.” — Conviction,  or  fear,  kept  the 
affembly  filent,  and  the  fecretary  read  the  new  form  of 
government,  which  the  king  fubmitted  to  the  approba¬ 
tion  of  the  ftates.  It  confifted  of  fifty-feven  articles  5 
of  which  the  five  following  were  the  chief. 

1.  The  king  has  the  entire  power  of  convoking  and 
cepts  a  new  diiTolving  the  afiembly  of  the  ftates  as  often  as  he  thinks 
proper.  2.  His  majefty  alone  has  the  command  of  the 
army,  fleet,  and  finances,  and  the  difpofal  of. all  offices 
civil  and  military.  3.  In  cafe  of  an  invafion,  or  of  any 
preffing  neceffity,  the  king  may  impofe  taxes,  without 
waiting  for  the  afiembly  of  the  ftates.  4.  The  diet  can 
deliberate  on  no  other  fubjeCls  than  thofe  propofed  by 
the  king.  5.  The  king  (hall  not  carry  on  an  offenfive 
war  without  the  confent  of  the  ftates.  When  all  the 
articles  were  gone  through,  the  king  demanded  if  the 
ftates  approved  of  them,  and  was  anfwered  by  a  general 
acclamation.  He  then  difmiffed  all  the  fenators  from 
their  employments,  adding,  that  in  a  few  days  he  would 
appoint  others  ;  and  concluded  this  extraordinary  fcene 
by  drawing  out  of  his  pocket  a  fmali  book  of  pfalms, 
from  which,  after  taking  off  the  crown,  he  gave  out 
Te  Deum.  All  the  members  very  devoutly  added  their 
voices  to  his,  and  the  hall  refounded  with  thankfgiving. 

The  power  thus  obtained  was  employed  by  the  king 
for  the  good  of  his  fubjeCIs.  He  took  care  that  the  law 
good  ufe  of  fhould  be  adminiftered  with  impartiality  to  the  richeft 
noble  and  the  pooreft  peafant,  making  a  fevere  example 
of  fuch  judges  as  were  proved  to  have  made  juftice  ve¬ 
nal.  He  gave  particular  attention  and  encouragement 
to  commerce,  was  a  liberal  and  enlightened  patron  of 
learning  and  fcience,  and  laboured  ftremioufly  to  intro¬ 
duce  into  his  kingdom  the  moft  valuable  improvements 
in  agriculture  that  had  been  made  in  foreign  countries. 

But  while  thus  adtive  in  promoting  the  arts  of  peace, 
he  was  not  inattentive  to  thofe  of  war.  The  fleet, 
which  he  found  decayed  and  feeble,  he  in  a  few  years 
reftored  to  a  refpe&able  footing,  and,  befides  changing 
the  regulations  of  the  navy,  he  raifed  a  new  corps  of 
Tailors,  and  formed  them  to  the  fervice  by  continual  ex- 
ercife.  The  army,  which,  as  well  as  the  navy,  had 
been  negle6led  during  the  ariftocracy,  was  next  to  be 
reformed.  The  king  began  by  giving  cloaks,  tents, 
and  new  arms  to  all  the  regiments.  Afterwards,  under 
the  direction  of  Field  Marlhal  Count  de  Heffenftein,  a 
new  exercife  was  introduced,  and  feveral  camps  were 
formed,  in  which  the  foldiery  were  manoeuvred  by  the 
king  himfelf.  The  fale  of  military  offices,  which  had 
been  permitted  for  many  years,  was  entirely  fuppreffed  ; 
and  the  king  provided  not  only  for  the  re-eftablifhment 
of  difcipline  and  good  order  in  the  army,  but  for  the 
future  welfare  of  the  individuals  which  compofed  it. 
Thefe  warlike  preparations  were  neceffary  to  a  plan 
which  he  had  formed  for  entirely  aboliftiing  the  power 
of  the  ariftocracy,  and  freeing  Sweden  from  the  fa&ions 
which  had  long  been  formed  in  it  by  the  court  of  St 
Peterfburgh.  The  change  which  he  had  introduced 
was  very  inimical  to  the  intrigues  of  that  court  '7  and 
the  Ruffian  ambaffador  exerted  himfelf  openly  to  bring 
about  a  rupture  between  the  king  and  the  difcontented 
cobles.  Guftavus  ordered  him  to  a^uit  the  kingdom  in 
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eight  days,  and  immediately  prepared  for  war  with  Swedei 
Ruffia.  To  this  apparently  rafh  enterprife  he  was  in-  v* 
cited  by  the  Ottoman  Porte,  at  that  time  unable  to  op- 
pofe  the  armies  of  the  twro  empires  ;  and  his  own  ambi¬ 
tion,  together  with  the  internal  ftate  of  his  kingdom, 
powerfully  concurred  to  make  him  lend  every  affiftance 
to  his  ancient  ally.  It  is  needlefs  for  us  to  enter  into  a 
detail  of  the  particulars  of  that  war,  the  principal  cir- i 
cumftances  of  which  have  already  been  noticed  under du^mt 
Russia,  N°  157.  Suffice  it  to  fay,  that  neither  Gufta- war  wit! 
vus  Adolphus  nor  Charles  XII.  gave  greater  proofs  ofRuflh. 
undaunted  courage  and  military  conduct  in  their  long 
and  bloody  wars  than  were  given  by  Guftavus  the  III. 
from  the  end  of  the  year  1787  to  1790,  when  peace 
was  reftored  between  the  courts  of  St  Peterfburgh  and 
Stockholm.  When  the  court  of  Copenhagen  was  com¬ 
pelled,  by  the  means  of  England  and  Pruffia,  to  with¬ 
draw  its  troops  from  the  territories  of  Sweden,  the  king 
attacked  Ruffia  with  fuch  vigour  both  by  fea  and  land, 
difplayed  fuch  addrefs  in  retrieving  his  affairs  when  ap¬ 
parently  reduced  to  the  laft  extremity,  and  renewed  his  at¬ 
tacks  with  fuch  pertinacious  courage,  that  the  emprefs 
lowered  the  haughtinefs  of  her  tone,  and  was  glad  to  treat 
with  Guftavus  as  an  equal  and  independent  fovereign.  < 

The  king  of  Sweden  was  now  at  liberty  to  cherifti  Not  an 
again  the  arts  of  peace,  and  to  humble  the  haughty  fpi-bitrary 
ritof  the  nobles.  For  his  attempting  to  deprive  thofe derPot’ 
men  of  that  power  which  they  had  for  many  years  em-  -n°f^e 
ployed  againft  their  country,  he  has  been  held  up  to  theaaions 
world  as  a  defpot  who  trampled  on  the  liberties  of  hisfuland 
fubje&s  \  as  a  man  without  fincerity  or  patriotifm  ;  and,^us' 
in  one  word,  as  a  perjured  tyrant,  who  overthrew  the 
conftitution  which  he  had  fworn  to  maintain.  That  he 
was  not  troubled  with  a  fcrupulous  confcience,  when  fo 
artfully  conducing  the  revolution  ©f  1772,  muft  be  ac¬ 
knowledged  ;  nbr  can  it  be  denied,  that  in  his  treaties 
with  other  powers,  he  fometimes  endeavoured  to  over¬ 
reach  them  \  but  if  the  neceffities  of  ftate  could  in  any 
cafe  be  an  apology  for  falfehood,  they  would  fufficiently 
apologife  for  the  duplicity  of  Guftavus.  He  was  enga¬ 
ged  in  the  arduous  enterprife  of  freeing  his  fubiedts 
from  an  ariftocratic  tyranny,  fupported  by  a  foreign 
power  the  moft  formidable  in  the  north  ;  he  had  been 
forced  into  a  war  with  that  power,  and,  as  there  is  rea- 
fon  to  believe,  promifed  affiftance  which  he  never  recei¬ 
ved  3  and  it  cannot  excite  wonder  nor  great  indignation, 
that,  as  foon  as  he  could  make  an  honourable  peace,  he 
embraced  the  opportunity  without  paying  much  regard 
to  the  interefts  of  an  alliance,  which  tamely  looked  on 
while  he  was  ftruggling  with  difficulties  apparently  in-  ^ 
furmoun  table.  That  the  revolution  which  he  effe&ed  in  The  re 
his  own  country  was  calculated  to  promote  the  general  lotion  i 
good  of  the  people  is  unqueftionable  ;  and  to  gain  fuch  neficiaI  j 
an  object  be  might  furely  reftore  the  crown  toils  ancient 
fplendour,  without  bringing  on  his  government  the  odiens 
epithet  of  defpotifm .  I 

The  nobles,  however,  continued  difcontented,  and  aProauc 
confpiracy  was  planned  againft  Guftavus  under  his  own  confpirl 
roof.  He  had  entered  into  the  alliance  that  was  formed  againftf 
againft  the  revolutionary  government  of  France  \  and  tokinS>s  y 
raife  an  army,  wffiich  he  was  to  lead  in  perfon  to  co-ope- 
rate  with  the  emperor  and  the  king  of  Pruffia,  he  was 
obliged  to  negociate  large  loans,  and  to  impofe  on  his 
fubjedls  heavy  taxes.  i  he  nobles  took  advantage  of 
that  circumftance  to  prejudife  the  minds  of  many  of  the 
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veden.  people  againft  the  fovereign  who  had  laboured  fo  long 
i  -yl— J  for  their  good.  On  the  16th  of  March  1792  he  recei¬ 
ved  an  anonymous  letter,  warning  him  of  his  immediate 
danger  from  a  plot  that  was  laid  to  take  away  his  life, 
requeuing  him  to  remain  at  home,  and  avoid  balls  for  a 
year  ;  and  alluring  him  that,  if  he  fhould  go  to  the 
mafquerade  for  which  he  was  preparing,  he  would  be  af- 
faffmated  that  very  night.  The  king  read  the  note  with 
contempt,  and  at  a  late  hour  entered  the  ball-room. 
After  fome  time  he  fat  down  in  a  box  with  the  compte 
d’Effen,  and  obferved  that  he  wras  not  deceived  in  his 
contempt  for  the  letter,  lince  had  there  been  any  defign 
againft  his  life,  no  time  could  be  more  favourable  than 
that  moment.  He  then  mingled,  without  apprehenfion, 
among  the  crowd  )  and  juft  as  he  was  preparing  to  re¬ 
tire  in  company  with  the  Pruftian  ambaffador,  he  was 
furrounded  by  feveral  perfons  in  malks,  one  of  whom 
fired  a  piftol  at  the  back  of  the  king,  and  lodged  the 
contents  in  his  body.  A  feene  of  dreadful  confufion 
immediately  enfued.  The  confpirators,  amidft  the  gene¬ 
ral  tumult  and  alarm,  had  time  to  retire  to  other  parts 
of  the  room  j  but  one  of  them  had  previoufly  dropped 
his  piftols  and  a  dagger  clofe  by  the  wounded  king.  A 
general  order  was  given  to  all  the  company  to  unmalk, 
and  the  doors  were  immediately  clofed  j  but  no  perfon 
appeared  with  any  particular  diftinguifhing  marks  of 
guilt.  The  king  was  immediately  conveyed  to  his 
apartment  \  and  the  furgeon,  after  extrafling  a  ball  and 
fome  Hugs,  gave  favourable  hopes  of  his  recovery. 

The  favourable  reports  of  his  medical  attendants  foon 
appeared  to  be  fallacious,  and  on  the  28th  of  March  a 
mortification  was  found  to  have  taken  place.  He  expi¬ 
red  on  the  following  day,  and  on  opening  his  body  there 
were  found  within  the  ribs  a  fquare  piece  of  lead  and 
two  rufty  nails. 

The  king  had  by  his  will  appointed  a  council  of  re¬ 
gency  j  but  convinced  by  recent  experience  how  little 
dependence  was  to  be  placed  on  the  attachment  of  his 
nobles,  and  aware  of  the  neceftity  of  a  vigorous  govern¬ 
ment  in  times  of  fuch  difficulty  and  danger,  he  appointed 
his  brother,  the  duke  of  Sudermania,  foie  regent,  till 
his  fon,  then  a  minor,  fhould  attain  the  age  of  18  years. 
In  his  dying  moments  he  defired  that  all  the  confpira¬ 
tors,  except  the  perpetrator  of  his  murder,  might  be 
1S3  pardoned. 

effion  The  ydting  king,  who  was  about  14  at  his  fatherV 
|  xuftavus  death,  was  proclaimed  by  the  name  of  Guftavus  IV.  The 
regent  foon  took  the  moft  vigorous  and  aflive  meafures 
to  apprehend  and  punifh  the  projeflors  and  perpetrators 
of  the  murder  of  his  brother.  A  nobleman  of  the  name 
of  Ankerftrom  confeffed  himfelf  the  affaffin,  and  gloried 
in  the  a&ion,  which  he  called  liberating'  his  country 
from  a  monfter  and  a  tyrant.  He  was  executed  in  a  moft 
cruel  manner  on  the  17th  of  May.  Two  other  noble¬ 
men,  and  two  officers,  alfo  fuffered  death  *,  but  the  reft 
of  the  confpirators  were  either  pardoned,  or  punifhed 
only  by  fine  and  imprifonment. 

From  the  acceftion  of  Guftavus  IV.  till  the  revolu¬ 
tion  which  has  been  recently  effected  in  Sweden,  few 
tranfaflions  of  any  importance  have  occurred.  Soon  af- 
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ter  the  king  had  taken  on  himfelf  the  adminlftration  of  Sweden, 
affairs,  he  engaged  warmly  in  the  war  againft  France, 
and  till  the  time  of  his  depofition,  continued  a  moft  faith¬ 
ful  ally  of  Britain.  The  efforts  of  the  Swediih  monarch 
towards  humbling  the  power  of  Bonaparte,  have  been  al¬ 
ready  noticed  under  the  articles  Britain  and  France  ; 
and  the  war  with  Ruffia,  in  which  his  alliance  with 
Britain  had  involved  him,  has  been  fufficiently  touched 
in  the  article  Russia.  This  prince  feems  to  have  been 
endowed  with  great  and  amiable  qualities,  but  he  was 
certainly  rafh  and  imprudent  in  a  high  degree.  He  thus 
materially  injured  his  kingdom,  and  alienated  the  affec¬ 
tions  of  his  principal  nobles,  efpecially  of  his  uncle  the 
duke  of  Sudermania.  1S4 

In  the  beginning  of  March  1809,  the  plan  which  ap- Revolution 
pears  to  have  been  concerted  between  the  duke  of  Su-  n* 
dermania  and  the  principal  nobility,  was  carried  into  e^-sU(}erma, 
fe£l.  The  king  was  arrefted  j  the  duke  affumed  the  reins  nia, 
of  government,  and  iffued  the  following  proclamation.  An.  1S09. 

“  We,  Charles,  by  the  grace  of  God,  Hereditary 
Prince  of  Sweden,  the  Goths,  Vandals,  &c.  Duke  of 
Sudermania,  Grand  Admiral,  &c.  See.  do  declare,  that 
under  exifting  circumftances,  his  majefty  is  incapable  of 
acting,  or  of  conducting  the  important  affairs  of  the 
nation.  We  have  therefore  (being  the  neareft  and  only 
branch  of  the  family  of  age)been  induced,  for  the  time 
being,  as  adminiftrator  of  the  kingdom,  to  take  the 
reins  of  government  into  our  hands,  which,  with  the 
help  of  the  Almighty,  we  will  conduct  fo  that  the  na¬ 
tion  may  regain  peace,  both  at  home  and  abroad,  and 
that  trade  and  commerce  may  revive  from  their  lan- 
guifhing  ftate. 

“  Our  inviolable  intention  is,  to  confult  with  the 
ftates  on  the  means  to  be  taken  to  render  the  future  time 
happy  to  the  people  of  Sweden.  We  invite  and  com¬ 
mand,  therefore,  all  the  inhabitants  of  our  nation,  our 
forces  by  fea  and  land,  and  alfo  the  civil  officers  of  all 
degrees,  to  obey  us,  as  our  real  intention,  and  their 
welfare  demand. 

“  We  recommend  yqu  all  to  the  protection  of  God 
Almighty. 

“  Done  at -Stockholm  palace, 
the  13th  March,  1809. 

,c.  n  f  “  Charles. 

(  1gne  )  £  “  C.  Laberlering.^’  185 
Soon  after  Guftavus  was  pr  evailed  on  to  abdicate  the  Depofition 
government,  and  the  duke  of  Sudermania  was  declared  of 
king  of  Sweden,  by  the  title  of  Charles  XIII.  acceffion 

The  new  king  foon  made  propofftions  to  the  emperors  0f  Charles 
of  France  and  Ruffia  for  a  ceffation  of  hoftili ties  between  XIII. 
thefe  powers  and  Sweden.  Peace  was  fpeedily  obtained, 
but  on  terms  the  moft  humiliating  and  difadvantageous 
to  Sweden,  as  fhe  has  been  compelled  to  furrender  to  the 
emperor  Alexander  all  her  territory  to  the  eaftward  of 
the  gulf  of  Bothnia  and  the  river  Tornea.  A  new  con¬ 
futation  has  been  promulgated  by  King  Charles ;  but 
the  particulars  of  this  code,  which,  from  the  enfeebled 
ftate  of  Sweden,  reduced  almoft  to  the  condition  of  a 
Ruffian  province,  is  not  likely  to  be  of  long  continu¬ 
ance,  can  fcarcely  be  lnterefting  to  our  readers  (e). 

U  2  The 


(b)  It  is  underftood  that  the  health  of  the  reigning  monarch  is  in  a  declining  ftate,  fo  that  a  new  vacancy  in  the 
throne  of  Sweden  may  be  expe&ed  foon  to  take  place.  It  is  not  impoffible,  that  on  fuch  an  event,  the  ambitious 
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lion  of  Sweden,  even  before  the 
as  very  incoofiderable,  and  is  ufually  fuppofed 
not  to  have  exceeded  3,0 00,000-,  of  Which  number  Swe- 
dilh  Lapland  fcaicely  contained  y^oo  Part*  As  ^n" 
land  appears  to  have  been  among  the  moll  populous  di- 
ftri6!«,  \svo  may  conjetlure  that  the  lofs  of  that  territory 
mud  have  reduced  the  population  by  at  leaf!  500,000  5 
fo  that  it  is  probable  the  prefent  population  of  the  coun¬ 
tries  fubjedl  to  the  crown  of  Sweden  does  not  exceed 
2,500,000.  The  moft  numerous  part  of  this  population 
is  of  courfe  formed  by  pea  fan  ts,  who  have  been  compu¬ 
ted  at  y  of  the  whole.  Of  the  reft  the  nobility  was  fup¬ 
pofed  to  form  T~  part,  comprehending  at  ieaft  2,500 
families. 

We  have  feen,  that  from  the  reign  of  Charles  XII. 
to  the  revolution  under  Guftavus  ill.  in  1772,  the  go¬ 
vernment  of  Sweden  was  a  limited  monarchy,  and  that 
fince  that  time,  till  the  acceflion  of  the  prefent  king 
(Charles  XIII.)  the  power  of  the  monarchs  has  been 
abfolute.  The  new  conftitution  aims  at  bringing  affairs 
back  to  their  former  ftate  ;  but  how  far  it  will  be  pro- 
du&ive  of  that  effect  time  alone  can  determine. 

The  revenue  of  Sweden,  fince  the  unfortunate  reign 
of  Charles  XII.  has  been  much  reduced.  Her  gold 
and  filver  fpecie,  in  the  reign  of  Adolphus  Frederick, 
arofe  chiefly  from  the  king’s  German  dominions.  For¬ 
merly  the  crown  lands,  poll-money,  tithes,  mines,  and 
other  articles,  are  faid  to  have  produced  i,ooo,OOol. 
flerling,  and  probably  the  whole  prefent  revenue  does 
not  amount  to  a  million  and  a  half.  The  national  debt 
of  this  country,  due  chiefly  to  the  moneyed  men  in  Ham¬ 
burgh,  is  fuppofed  to  amount  to  about  10,000,000  fter- 

lins- 

The  Swedith  army  is  compofed  of  national  troops, 
and  of  foreign  auxiliaries  *,  the  latter  being  eftimated  at 
about  1 2,000,  while  the  former  do  not  amount  to 
40,000.  The  foldiers  are  of  diftinguiihed  valour,  and 
very  hardy,  and  ftill  retain  the  remembrance  of  the  he¬ 
roic  deeds  of  their  anceftors. 

Before  the  year  1792,  the  Swedifti  fleet  confided  of 
about  30  fhips  of  the  line  ;  but  at  prefent  it  is  reduced  to 
not  more  than  one-half,  and  thefe  but  ill  appointed. 

The  only  gold  coin  in  Sweden  is  the  ducat,  worth 
about  9s.  flerling.  Of  the  filver  currency,  the  crown  is 
valued  at  4s.  6d.  fterling  5  and  the  (helling  at  about  id. 
of  Englifh  money.  The  copper  coinage  conflfls  chiefly  * 
of  half  and  quarter  (Fellings  *,  but  formerly  the  copper 
money  confifted  of  heavy  pieces  nearly  as  large  as  tiles, 
fo  that  a  cart  or  barrow  was  fometimes  required  to  carry 
home  a  moderate  fum  that  had  been  received  in  payment 
for  merchandife.  Thefe  large  pieces  are  now  rarely 
feen. 

Cbriftianity  was  introduced  into  Sweden  in  the  9th 
century.  Their  religion  is  Lutheran,  which  was  propa¬ 
gated  among  them  by  Guftavus  Vafa  about  the  year 
1523.  The  Swedes  are  furprifingly  uniform  and  unre¬ 
mil  ting  in  religious  matters  \  and  have  fuch  an  averfion 
to  Popery,  that  if  a  Roman  Catholic  prieft  be  difeovered 
in  the  country,  he  is  treated  with  the  greateft  indignity. 
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late  The  archbifhop  of  Upfal  had  a  revenue  of  400I.  a  year,  Swede*  1 
and  had  under  him  13  fuftragans  with  moderate  ftipends.  V 
No  clergyman  had  the  leal!  direction  in  the  affairs  of 
ftate.  Their  morals,  and  the  fandlity  of  their  lives, 
were  fuch  as  to  endear  them  to  the  people.  Their 
churches  are  neat,  and  often  ornamented.  A  body  of 
ecclefiaftical  laws  and  canons  dire£l  their  religious  eco¬ 
nomy.  A  converfion  to  Popery,  or  a  long  continuance 
under  excommunication,  which  cannot  pals  without  the 
king’s  permiftion,  was  punifhment  and  exile.  19Z 

The  language  of  Sweden  is  a  diale£f  of  the  Gothic,  kangua? 
and  nearly  allied  to  thofe  of  Denmark,  Norway,  and^iltcr 
Iceland.  In  the  two  grand  divifions  of  the  Gothic,  con¬ 
fiding  of  the  German  and  Scandinavian  dialedls,  the 
latter  is  diftinguiihed  by  greater  brevity  and  force  of  ex- 
preflioti.  In  the  fouth  of  Sweden,  which  contains  the 
chief  mafs  of  population,  fome  German  and  French 
words  have  been  adopted }  while  the  Dalecarlian,  in  the 
north- weft,  is  efteemed  a  peculiar  dialed!,  perhaps  only 
becaufe  it  contains  more  of  the  ancient  terms  and  idiom. 

In  the  antiquity  of  literature,  Sweden  cannot  pretend 
to  vie  with  Denmark,  Norway,  or  Iceland  ;  the  moft 
early  native  chronicle,  or  perhaps  literary  composition, 
being  not  more  ancient  than  the  141b  century.  In  re¬ 
turn,  while  the  Danes  feem  occupied  with  internal  po¬ 
licy  and  public  regulation,  the  Swedes  have,  in  modern 
times,  borne  the  palm  of  genius  in  many  departments  of 
literature  and  philofophy. 

But  Swediih  literature  can  fcarcely  be  faid  to  have 
dawned  till  the  middle  of  the  17th  century,  when  Queen 
Chriitina,  finding  the  country  immerfed  in  ignorance, 
invited  Grotius,  Defcaites,  and  other  celebrated  men, 
who,  though  they  did  not  refide  long  in  the  kingdom, 
fowed  the  feed  of  letters  , which  gradually  began  to  pro- 
fper  in  the  wife  and  beneficent  reign  of  Charles  XI.  In 
the  fucceeding  or  i8lh  century,  the  name  of  Lin  no 
alone  might  diftinguifn  the  national  iiterature  ;  and  it  is 
joined  in  natural  hiftory  with  thofe  of  Scheele,  Bergman, 

Tilas,  Wallerius,  Quift,  Cronftedt,  and  others.  In  hi¬ 
ftory,  Dalin  and  Lagerbring  have  diftinguifned  them- 
felves  by  a  precifion  and  force,  which  the  Danes  feem  to 
facrifice  to  antiquarian  difeuflions.  Sweden  alfo  boafts 
of  native  poets  and  orators  \  and  the  progrefs  of  the  fai¬ 
ences  is  fupported  by  the  inilitution  of  numerous  acade¬ 
mies.  193 

The  Swedes,  fince  the  days  of  Charles  XII.  have Produce 
been  at  incredible  pains  to  corred!  the  nature  and  bar- 
rennefs  of  their  country,  by  eredling  colleges  of  agri¬ 
culture,  and  in  fome  places  with  great  fuccefs.  Till  of 
late,  they  had  not  fufficient  induftry  to  remedy  or  im¬ 
prove  the  difadvantages  of  their  foil.  The  peafants  now 
follow  the  agriculture  of  France  and  England  \  and 
fome  late  accounts  fay,  that  they  rear  almoft  as  much 
grain  as  maintains  the  natives.  Gothland  produces 
wheat,  rye,  barley,  oats,  peafe,  and  beans  ;  and  in  cafes 
of  deficiency,  the  people  are  fupplied  from  Livonia  and 
the  Baltic  provinces.  In  fummer,  the  fields  are  ver¬ 
dant,  and  covered  wit!*  flowers,  and  produce  ftrawber- 


ries,  rafpberiies,  currants,  and  other  fmall  fruits.  The 


views  of  the  emperors  of  the  north  and  fouth  of  Europe  will  ultimately  deftroy  the  fmall  remains  of  Swedifh  inde¬ 
pendence. 


•  S  W  E  ^  [  If 

common  people  know,  as  yet,  little  of  the  cultivation 
of  apricots*  peaches,  neftarines,  pine-apples,  and  other 
high-flavoured  fruits  5 'but  melons  are  brought  to  the 
created  perfection  in  dry  feafons'. 

&  The  S wed i ill  commonalty  fubfifts  by  agriculture, 
mining,  hunting,  grazing,  and  fiffiing.  Their  mate¬ 
rials  for  traffic  are  the  bulky  and  ufeful  commodities  of 
mails,  beams,  and  other  kinds  of  timber  for  Hupping  ; 
tar,  pilch,  bark  of  trees,  potaffi,  wooden  utenfils,  hides, 
flax,  hemp,  peltry,  furs,  copper,  lead,  iron,  cordage, 

and  fiih.  p  , 

Even  the  manufacturing  of  iron  was  introduced  into 
Sweden  fo  late  as  the  16th  century  ;  for  till  then  they 
fold  their  own  crude  ore  to  the  H.infe  towns,  and  bought 
it  back  again  manufactured  into  utenfils.  About  the 
middle  of  the  17th  century  they  fet  up  fome  manu¬ 
factures  of  glafs,  (larch,  tin,  woollen,  filk,  foap,  leather- 
d re flim*1,  and  fa w  mills.  Bookfelling  was  at  that  time 
unknown  in  Sweden.  They  have  fince  had  fugar  mak¬ 
ing,  tobacco  plantations,  and  manufactures  of  fail  cloth, 
cotton,  fuftian,  and  other  fluffs  ;  alfo  of  linen,  alum, 
brimftone,  paper  -mills,  and  gun  powder-mills.  The  iron 
mine  of  Dannemora  is  faid  to  yield  6olbs.  of  metal  in 
ioolbs.  of  ore,  and  others  about  3olbs.  The  iron  ex¬ 
tracted  from  this  is  known  in  Europe  by  the  name  of 
Oregrund ,  which  name  is  derived  from  a  feaport  on  the 
Baltic.  A  large  portion  of  it  is  employed  by  different 
nations  for  making  the  belt  Heel.  The  mine  was  dis¬ 
covered  in  1470.  The  un wrought  ore  was  firft  fold  to 
the  merchants  of  Lubeck.  It  is  laid  that  the  mine  of 
Dannemora  yields  40,000  (tones  of  bar-iron  per  year, 
which  is  fuppokd  to  be  doth  of  the  quantity  produced 
by  all  the  iron  mines  of  Sweden.  Of  this  product  of 
400,000  (tones,  300,000  are  annually  exported,  and 
the  remainder  is  manufactured  at  home.  It  is  computed 
that  not  fewer  than  25,600  men  are  employed  in  mining, 
and  the  branches  immediately  connected  with  it,  viz. 
40c 0  for  breaking  the  rocks  5  1 0,800  for  hewing  tim¬ 
ber  and  burning  it  into  charcoal }  2000  are  employed 
in  fmelting  ;  1800  in  tranfporting  the  metal  from  the 
furnaces  to  the  forges ;  600  in  tranfporting  fand,  fuel,  See. 
4000  for  tranfporting  the  charcoal,  and  2400  at  forges. 
They  have  alfo  founderies  for  cannon,  manufaCtoiies  for 
fire-arms  and  anchors,  armories,  wire  and  flatting  mills, 
alfo  mills  for  fulling,  ar.d  for  boring  and  (tamping;  and 
of  late  they  have  built  many  (hips  for.fale. 

Certain  towns  in  Sweden,  24  in  number,  are  called 
Jhple-towns ,  where  the  merchants  are  allowed  to  import 
and  export  commodities  in  their  own  (hips.  Thofe  towns 
which  have  no  foreign  commerce,  though  lying  near  the 
fea,  are  called  land  towns,  A  third  kind  are  termed 
mine-towns ,  as  belonging  to  mine  didrifts.  About  the 
year  1752,  the  Swedes  had  greatly  increafed  their  ex¬ 
ports,  and  diminifhed  their  imports,  molt  part  of  which 
arrive  or  are  fent  off  in  Swediib  (hips ;  the  Swedes  hav¬ 
ing  now  a  kind  of  navigation  aft  like  that  of  the  Eng¬ 
lish.  According  to  the  tables  drawn  up  by  Mr  Coxe, 
the  Swediffi  exports  amounted,  about  30  years  ago,  to 
1,368,830k  while  the  imports  amounted  to  1,008,391k 
leaving  a  balance  in  favour  of  Sweden  of  360^000!. 
The  imports  are  chiefly  corn,  hemp,  tobacco,  fugar,  cof¬ 
fee,  drugs,  filk ,  wine,  and  brandy. 

There  is  a  great  diverfity  of  cha rafters  among  the 
people  of  Sweden  ;  and  what  is  peculiarly  remarkable 
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among  them,  they  have  been  known  to  have  different  Sweden 
characters  in  different  ages.  At  preleiit,  their  peafants  ^ 
feem  to  be  a  heavy  plodding  race  of  men,  ftrong  and  ,  — .y— 
hardy,  but  without  any  other  ambition  than  that  of  195 
fubfifting  them  Elves  and  their  families  .as  well  as  they  Character 
can  :  they  are  honed,  Ample,  and  hofpitable  j  and  the®^^^ 
mercantile  daffies  are  much  of  the  fame  cad  ;  but  great 
application  and  perfeverance  is  difeovered  among  them 
alk  One  could  form  no  idea  that  the  modern  Swedes 
are  the  defeendants  of  thofe  who,  under  Charles  XII. 
and  Gudavus  Adolphus,  carried  terror  in  their  names 
through  the  mod  didant  countries,  and  (hook  the  foun¬ 
dations  of  the  greated  empires.  The  principal  nobility 
and  gentry  of  Sweden  are  naturally  brave,  polite,  and 
hofpi table  ;  they  have  high  and  warm  notions  of  hon¬ 
our,  and  are  jealous  of  their  national  interehs.  1  he 
drefs  of  the  common  people  is  almod  the  fame  with  that 
of  Denmark  ;  the  better  fort  are  infatuated  with  French 
modes  and  faihions.  The  common  diverflons  of  the  Swedes 
are  dealing,  running  races  in  (ledges,  and  failing  in  yachts 
upon  the  ice.  They  are  not  fond  of  marrying  their  daugh¬ 
ters  when  young,  as  they  have  little  to  ipare  in  their  own 
life-time.  The  women  go  to  plough,  threth  out  the  com, 
row  upon  the  water,  ferve  the  bricklayers,  carry  burdens, 
and  do  all  the  common  drudgeries  in  hufbandry. 

SWEDENBORG,  Emanuel,  was  born  at  Stock¬ 
holm  in  Sweden,  in  January  1689.  His  father  was 
biihop  of  Wed  Gothland  ;  member  of  a  fociety  for  the 
propagation  of  the  gofpel,  formed  on  the  plan  of  that 
of  England  ;  and  prefident  of  the  Swedifh  church  in 
Pennfylvania  and  London,  lo  this  lad  office  he  was 
appointed  by  Charles  XII.  who  feems  to  have  had  a 
great  regard  for  the  biihop,  and  to  have  continued  that 
regard  to  his  fon. 

Of  the  courfe  of  young  Swedenborg's  education  wc 
have  procured  no  account  ;  but  from  the  charafter  of 
the  father,  it  may  be  fuppofed  to  have  been  pious ;  and 
by  his  appearing  with  reputation  as  an  author,  when  out 
20  years  of  age,  it  is  proved  to  have  been  fuccefsful. 
His'firdwoik  was  publiihed  in  1709;  and  the  year 
following  he  fent  into  the  world  a  collection  of  pieces 
on  different  fubjefts,  in  Latin  verfe,  under  the  title  of 
Indus  lleliconius ,  Jive  Carmina  Mifcellanea  quev  v  arils 
in  locis  cecinit .  The  fame  year  he  began  his  travels, 
flrd  into  England,  afterwards  into  Holland,  France,  and 
Germany  ;  and  returning  to  Stockholm  in  1 7 1 4? 
was  two  years  afterwards  appointed  to  the  office  ot  af- 
feffor  in  the  Metallic  College  by  Chailes  XII.  who  ho¬ 
noured  him  with  frequent  converfations,  and  bedowed 
upon  him  a  large  (have  of  his  favour.  At  this  period 
of  his  life  Swedenborg  devoted  his  attention  principally 
to  phyfle  and  mathematical  dudies  ;  and, in  i*]iS  he  ac¬ 
companied  the  king  to  the  flege  of  Fredeiickfhall,  A 
where  he  gave  an  eminent  proof  that  he  had  not  duditd 
in  rain.  Charles  could  not  fend  his  heavy  artillery  to 
Frederickfliall  from  the  badnefs  of  the  roads,  which 
were  then  rendered  much  worfe  than  ufual  by  being 
deeply  covered  with  fnow.  In  this  extremity  Sweden¬ 
borg  brought  the  fciences  to  the  aid  of  valour.  By  the 
help  of  proper  indruments  he  cut  through  the  moun¬ 
tains,  and  raifed  the  valleys  which  feparated  Sweden 
from  Norway,  and  then  fent  to  his  mailer  two  galleys, 
five  large  boats,  and  a  (loop,  loaded  with  battering 
pieces,  to  be  employed  in  the  fiege.  The  length  of  this 
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canal  was  about  two  miles  and  a  half.  The  execution 
t  of  this  great  vtork,  however,  did  not  occupy  all  his 
time.  In  1716  he  had  begun  to  publifh  effays  and  ob- 
fervations  on  the  mathematical  and  phyfical  fciences, 
tinder  the  title  of  Dcedalus  Hyperboreus  ;  and  he  found 
leifure  during  the  ftege  to  complete  his  intended  collec 
tion,  and  alfo  in  the  fame  year  to  publifh  an  introduc¬ 
tion  to  algebra,  under  the  whimfical  title  of  The  Art  of 
the  Rules . 

At  the  liege  of  Frederickfhall  he  loft  his  patron 
Charles  \  but  found  another  in  Ulrica  Eleonora,  the 
lifter  and  fucceftbr  of  that  hero,  by  whom  in  1719  he 
was  ennobled,  and  took  of  courfe  his  feat  among  the 
fenators  of  the  equeftrian  order  in  the  triennial  afiemblies 
of  the  ftates.  His  promotion  did  not  leffen  his  ardour 
for  the  fciences  y  for  he  publilhed  in  the  fame  year  A 
Method  to  fix  the  Value  of  Money ,  and  to  determine  the 
Swedifh  Msafures  in  fuch  a  way  as  to  fupprefs  all  the 
FraBions  and  facilitate  the  Calculations .  About  the 
fame  time  he  gave  the  public  a  treatife  on  the  Fofition 
and  Courfe  of  the  Planets  ;  with  another  on  the  Height 
of  the  Tides ,  and  Flux  and  Reflux  of  the  Sea  ;  which, 
from  information  gathered  in  different  parts  of  Sweden, 
appeared  to  have  been  greater  formerly  than  when  he 
wrote. 

As  Swedenborg  continued,  under  the  new  fovereign, 
to  hold  the  office  of  affeffor  to  the  Metallic  College,  he 
thought  it  neceflary,  for  the  difeharge  of  his  duty,  to 
make  a  fecond  journey  into  foreign  countries,  that  he 
might  himfelf  examine  their  mines,  particularly  thofe  of 
Saxony  and  Harts,  During  thefe  travels,  which  were 
undertaken  for  the  improvement  of  the  manufactures  of 
Mafa^ine,  native  country,  he  printed  at  Amfterdam,  1.  Pro- 
17 87,  July!  drojnus  principiorum  Naturalium ,  five  novorum  tentami- 
num ,  Chemiam  et  Phy fleam  experimentalem  geometrice 
explica  ndi.  2.  Nova  obfervata  et  invent  a  circa  Ferrum 
et  Ignej?i ,  preecipue  naturam  Ignis  Elementarum ,  una 
cum  nova  Camini  inventione.  3.  Met hodus  nova  inveni- 
endi  Longitudines  locorutn  terree  marique  ope  Lunced  4. 
Modus  conflruendi  receptacula  navalia ,  vulgo  en  Suedois , 
Dockybynadder .  3.  Nova  conflruBio  agger  is  aquatici ’. 

6.  Modus  explodandi  virtu tes  Navigiorum,  And  at 
Leiplic  and  Hamburg,  7.  Mifcellanca  obfervata  circa 
res  natuvalcs,  preefertim  Miner  alia,  Ignem ,  et  Montium 
flrata. 

This  journey  was  made,  and  thefe  tra&s  publilhed,  in 
the  compafs  of  a  year  and  a  half  y  and  perhaps  there 
has  not  been  another  man,  Linnaeus  excepted,  who  has 
done  fo  much  in  fo  ffiort  a  time.  After  his  return  in  1722, 
Swedenborg  divided  his  time  fo  equally  between  the  du¬ 
ties  of  his  office  and  his  private  ftudies,  that  in  1733  he 
finifhed  his  grand  work,  entitled  Opera  Philofophica  et 
Miner  alia,  and  had  it  printed  under  his  own  direction 
in  1734,  part  at  Drefden  and  part  at  Leiplic  3  in  which 
year  he  alfo  went  to  infpeCt  the  mines  of  Aultria  and 
Hungary.  This  work  is  divided  into  three  volumes  fo¬ 
lio  ;  the  title  of  the  firft  is  Principia  rerum  Naturalium 
Jive  novorum  tentaminum.  Phenomena  Mundi  eletne?ita- 
ris  plnlofophice  explicandi.  The  fecond,  Regnum  Subter - 
raneutn  Jive  Miner  ale  de  Ferro  ;  and  the  third,  Regnum 
Subterraneum  Jive  Miner  ale  dc  Cupvo,  et  Orichalco  ;  all 
of  them  written  with  great  ftrength  of  judgement,  and 
ornamented  with  plates,  to  facilitate  the  comprehenfion 
of  the  text. 

In  the  year  1729  he  was  enrolled  among  the  members 
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of  the  Society  of  Sciences  at  Upfal,  and  was,  probably 
about  the  fame  time,  made  a  Fellow  of  the  Royal  Aca¬ 
demy  of  Sciences  at  Stockholm  ;  nor  were  ftrangers  lefs 
willing  than  his  own  countrymen  to  acknowledge  the 
of  his  merit.  Wolfius,  with  many  other 
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S 


greatnefs 


learned  foreigners,  was  eager  to  court  his  correfpond- 
ence.  The  Academy  of  St  Peterlburg  fent  him,  on 


the 


17th  of  December  1734,  a  diploma  of  affociation 
as  a  correfpondent  member  y  and  foon  afterwards  the 
editors  of  the  ABa  Eruditorum  at  Leipfic  found  in 
his  works  a  valuable  fupplement  to  their  own  collec¬ 
tion. 

By  many  perfons  the  approbation  of  learned  acade- 
demies  would  have  been  highly  valued  y  but  by  Baron 
Swedenborg  it  was  eonfideied  as  of  very  little  impor¬ 
tance.  “  Whatever  of  worldly  honour  and  advantage 
may  appear  to  be  in  the  things  before  mentioned,  l  Short 
hold  them  (fays  he)  but  as  matters  of  low  eftimation/0zw* 0 


U 


when  compared  to  the  honour  of  that  holy  office  to 


H>eHi 

nourab, 


which  the  Lord  himfelf  hath  called  me,  who  was  gra-  eJw 
cioufly  pleafed  to  manifeft  himfelf  to  me,  his  unworthy  denboq 
fervant,  in  a  perfonal  appearance,  in  the  year  1743,  to 
open  in  me  a  fight  of  the  fpiritual  w'orld,  and  to  enable 
me  to  converfe  with  fpirits  and  angels j  and  this  privilege 
has  continued  with  me  to  this  day.  From  that  time  I 
began  to  print  and  publiffi  various  unknown  Arcana , 
which  have  been  either  feen  by  me  or  revealed  to  me, 
concerning  heaven  and  hell,  the  Rate  of  men  after  death, 
the  true  worftiip  of  God,  the  fpiritual  fenfe  of  the  Scrip¬ 
tures,  and  many  other  important  truths  tending  to  fal- 
vation  and  true  wdfdom.” 

We  {hall  not  affront  the  underftandings  of  our  readers 
by  making  upon  this  account  of  the  Baron’s  call  fuch 
reflections  as  every  perfon  of  a  found  mind  will  make 
for  himfelf  y  but  it  is  rather  remarkable,  that  a  man 
who  had  devoted  the  better  part  of  his  life  to  the  ftudy 
of  fuch  fciences  as  generally  fortify  the  mind  againft  the 
deluffons  of  fanaticifm,  and  who  had  even  excelled  in 
thefe  fciences,  fliould  have  fallen  into  fuch  a  reverie  as 
this.  After  this  extraordinary  call,  the  Baron  dedicat¬ 
ed  himfelf  rvholly  to  the  great  work  which,  he  fupppof- 
ed,  was  affigned  him,  ftudying  diligently  the  word  of 
God,  and  from  time  to  time  publifhing  to  his  fellow- 
creatures  fuch  important  information  as  was  made  known 
to  him  concerning  another  w^orld.  Among  his  various 
difeoveries  concerning  the  fpiritual  world,  one  is,  that  it 
exifts  not  in  fpace.  “  Of  this  (fays  he)  I  w^as  convin-  Sweden 
ced,  becaufe  I  could  there  fee  Africans  and  Indians  very  hw£* 1 
near  me,  although  they  are  fo  many  miles  diffant  here  ^heoH 
on  earth  •  nay,  that  1  could  be  made  prefent  with  the  vol.  i.  p 
inhabitants  of  other  planets  in  our  fyftem,  and  alfo  with  S7. 
the  inhabitants  of  planets  that  are  in  other  worlds,  and 
revolve  aboat  other  funs.  By  virtue  of  fuch  prefence 
(i.  e.  without  real  fpace),  not  of  place,  I  have  converfed 
with  apoftles,  departed  popes,  emperors,  and  kings ; 
with  the  late  reformers  of  the  church,  Luther,  Calvin, 
and  Melan&hon,  and  with  others  from  diftant  coun¬ 
tries.” 

Notwdthftanding  the  want  of  fpace  in  the  fpiritual 
world,  he  tells  us,  “  that  after  death  a  man  is  fo  little 
changed  that  he  even  does  not  know  butFe  is  living  in 
the  prefent  world  y  that  he  eats  and  drinks,  and  even 
enjoys  conjugal  delight  as  in  this  world  y  that  the  re- 


femblance  between  the  two  worlds  is  fo  great,  that  in  ^ 
the  fpiritual  world  there  are  cities- 
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houfes,  and  alfo  writings  and  books,  employments  and 
merchandifes  5  that  there  is  gold,  filver,  and  precious 
ft  ones  there.  In  a  word  (he  fays),  there  is  in  the  fpi- 
ritual  world  all  and  every  thing  that  there  is  in  the  na¬ 
tural  world,  but  that  in  heaven  fuch  things  are  in  an  in¬ 
finitely  more  perfeft  ftate.” 

Such  was  his  zeal  in  the  propagation  of  thefe  whimfi- 
cal  and  fometimes  fenfual  doctrines,  that  he  frequently 
left  his  native  country  to  vifit  diftant  cities,  particularly 
London  and  Amfterdam,  where  all  his  theological 
works  were  printed  at  a  great  expence,  and  with  little 
profpeft  or  probability  of  a  reimburfement.  “  When¬ 
ever  he  refided  when  on  his  travels,  he  was  (fays  one  of 
his  admirers)  a  mere  folitary,  and  almoft  inacceftible, 
though  in  his  own  country  of  a  free  and  open  beha¬ 
viour.  He  affe&ed  no  honour,  but  declined  it  \  pur- 
fued  no  worldly  intereft,  but  fpent  his  time  in  travelling 
and  printing,  in  order  to  communicate  inftru&ion  and 
benefit  to  mankind.  He  had  nothing  of  the  precife  in 
his  manner,  nothing  of  melancholy  in  his  temper,  and 
nothing  in  the  lead;  bordering  on  enthuftafm  in  his  con¬ 
vention  or  writings.”  This  is  too  much.  We  believe 
he  was  an  inoffenfive  vifionary  \  of  his  converfation  we 
cannot  judge  \  but  the  fpecimens  that  we  have  given  of 
his  writings  are  frantic  enthufiafm.  He  died  at  Lon¬ 
don,  March  29th,  in  the  year  1772  j  and  after  lying  in 
ftate,  his  remains  were  depofited  in  a  vault  at  the  Swe- 
dilh  church,  near  Radcliff-Highway. 

Though  Baron  Swedenborg’s  followers  appear  not  to 
have  been  numerous  during  his  life,  they  have  increafed 
fince  his  death  *,  and  a  fe£t  fubfifts  at  prefent  in  England 
which  derives  its  origin  from  him,  and  is  called  the  New 
Jerufalem  Church .  The  diferiminating  tenets  of  this 
feft  feem  to  be  the  following  :  <c  Holding  the  doftrine 
of  one  God,  they  maintain  that  this  one  God  is  no  other 
than  Jefus  Chrift,  and  that  he  always  exifted  in  a  human 
form ;  that  for  the  fake  of  redeeming  the  world,  he  took 
upon  himfelf  a  proper  human  or  material  body,  but  not 
a  human  foul  ;  that  this  redemption  confifts  in  bringing, 
the  hells  or  evil  fpirits  into  fubje£tion,  and  the  heavens 
into  order  and  regulation,  and  thereby  preparing  ,  the 
way  for  a  new  fpiritual  church  \  that  without  fuch  re¬ 
demption  no  man  could  be  faved,  nor  could  the  angels 
retain  their  ftate  of  integrity  5  that  their  redemption 
was  effected  by  means  of  trials,  temptations,  or  conflifts 
with  evil  fpirits  ;  and  that  the,laft  of  them,  by  which 
Chrift  glorified  his  humanity,  perfe&ing  the  union  of 
his  divine  with  his  human  nature,  was  the  paffion  of 
the  crofs.  Though  they  maintain  that  there  is  but  one 
God,  and  one  divine  perfon,  they  hold  that  in  this  per- 
fon  there  is  a  real  Trinity  \  confiding  of  the  divinity, 
the  humanity,  and  the  operation  of  them  both  in  the 
Lord  Jefus  *,  a  Trinity  which  did  not  exift  from  all 
eternity,  but  commenced  at  the  incarnation.  They  be¬ 
lieve  that  the  Scriptures  are  to  be  interpreted  not  only 
m  a  literal  but  in  a  fpiritual  fenfe,  not  known  to  the 
wrorld  till  it  was  revealed  to  B.  Swedenborg  )  and  that 
this  fpiritual  fenfe  extends  to  every  part  of  Scripture, 
except  the  A6ls  of  the  Apoftles.  They  believe  that 
there  are  angels  attending  upon  men,  refiding,  as  B. 
Swedenborg  fays,  in  their  affections ;  that  temptation 
confifts  in  a  ftruggle  between  good  and  bad  angels 
within  men  •  and  that  by  this  means  God  aftifts  men 
*n  thefe  temptations,  fince  of  themfelves  they  could  do 
nothing.  Indeed  B.  Swedenborg  maintains3  that  there 


is  an  univerfal  influx  from  God  into  the  fouls  of  men,  Sweden- 
infpiring  them  efpecially  wfith  the  belief  of  the  divine  ^org 
unity.  This  efflux  of  divine  light  on  the  fpiritual  world  swift, 
he  compares  to  the  efflux  of  the  light  from  the  fun  in 
the  natural  world. 

u  There  are  (fays  B.  Swedenborg)  two  worlds,  the 
natural  and  the  fpiritual,  entirely  diitinCt,  though  per¬ 
fectly  correfponding  to  each  other  5  that  at  death  a 
man  enters  into  the  fpiritual  world,  when  his  foul  is 
clothed  with  a  body,  which  he  terms  fuhjlantial ,  in  op- 
pofition  to  the  prefent  material  body,  which?  he  fays,  is 
never  to  rife  out  of  the  grave.” 

SWEEP,  in  the  fea-language,  is  that  part  of  the 
mould  of  a  fhip  where  (he  begins  to  compafs  in  the 
rung-heads  *,  alfo  when  the  haufer  is  dragged  along  the 
bottom  of  the  fea  to  recover  any  thing  that  is  funk,  they 
call  this  aCtion  J weeping  for  it . 

SWEET,  in  the  wine  trade,  denotes  any  vegetable 
juice,  whether  obtained  by  means  of  fugar,  raifins,  or 
other  foreign  or  domeltic  fruit,  which  is  added  to  wines 
with  a  defign  to  improve  them. 

SWEIN-mot.  See  FOREST  Courts. 

SWERTIA,  Marsh  Gentian,  a  genus  of  plants 
belonging  to  the  clafs  pentandria,  and  in  the  natural  fy- 
ftem  ranging  under  the  20th  order,  rotacece .  See  Bo¬ 
tany  Index . 

SWIETENIA,  Mahogany,  a  genus  of  plants  be¬ 
longing  to  the  clafs  decandria,  and  in  the  natural  fyftem 
arranged  under  the  54th  order,  mifcellanece.  See  Bo¬ 
tany  and  Materia  Medica  Index . 

The  firft  ufe  to  which  mahogany  was  applied  in  Eng¬ 
land,  was  to  make  a  box  for  holding  candles.  Dr  Gib¬ 
bons,  an  eminent  phyfician  in  the  latter  end  of  the  17th 
and  beginning  of  the  18th  century,  had  a  brother,  a 
Weft  India  captain,  who  brought  over  fome  planks  of 
this  wood  as  ballaft.  As  the  DoCtor  was  then  building 
a  houfe  in  King-ftreet,  Covent  Garden,  his  brother 
thought  they  might  be  of  fervice  to  him.  But  the  car¬ 
penters,  finding  the  wood  too  hard  for  their  tools,  they 
were  laid  afide  for  a  time  as  „;ifelefs.  Soon  after,  Mrs 
Gibbons,  wanting  a  candle-box,  the  DoCtor  called  on 
his  cabinet-maker  to  make  him  one  of  fome  wood  that 
lay  in  his  garden.  Wollafton,  the  cabinet-maker  alfo 
complained  that  it  was  too  hard.  The  DoCtor  faid  he 
muft  get  ftronger  tools.  The  candle-box  was  made  and 
approved  5  infomuch,  that  the  DoCtor  then  infilled  on 
having  a  bureau  made  of  the  fame  wood,  which  was 
accordingly  done  j  and  the  fine  colour,  poliih,  &.c.  were 
fo  pleafing,  that  he  invited  all  his  friends  to  come  and 
fee  it.  Among  them  was  the  duchefs  of  Buckingham. 

Her  Grace  begged  fome  of  the  fame  wood  of  Dr  Gib¬ 
bons,  and  employed  Wollafton  to  make  her  a  bureau 
alfo ;  on  which  the  fame  of  mahogany  and  Mr  Wol¬ 
lafton  was  much  raifed,  and  things  of  this  fort  became 
general. 

SWIFT,  Dr  Jonathan,  fo  univerfally  admired  as  a 
wit  and  claftical  writer  of  the  Englifti  language,  was 
born  in  Dublin  on  November  30th  1667.  His  father 
was  an  attorney,  and  of  a  good  family  *,  but  dying 
poor,  the  expence  of  his  fon’s  education  was  defrayed 
by  his  friends.  At  the  age  of  fix  young  Swift  was  fent 
to  the  fchool  of  Kilkenny,  whence  he  was  removed  in 
his  I  $th  year  to  Trinity  College,  Dublin. 

In  his  academical  ftudies  (fays  Dr  Johnfon)  he  was 
either  not  diligent  or  not  happy.  The  truth  appears  to 

be, 
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be,  that  be  defpifed  tbem  as  intricate  and  ufelefs.  He 
told  Mr  Sheridan,  his  laft  biographer,  that  he  had  made 
many  efforts,  upon  his  entering  the  college,  to  read 
fome  of  the  old  treatifes  on  logic  writ  by  Smeglefius, 
-Keckermannus,  Burgerfdicias,  &c.  and  that  he  never 
had  patience  to  go  through  three  pages  of  any  of  them, 
he  was  fo  difgufted  at  the  ftupidity  of  the  work.  When 
he  was  urged  by  his  tutor  to  make  himfelf  matter  of 
this  branch,  then  in  high  ettimation,  and  held  eifen  dally 
neceffary  to  the  taking  of  a  degree,  Swift  afked  him, 
What  it  was  he  was  to  learn  from  thofe  books  ?  His 
tutor  told  him,  The  art  of  reafoning.  Swift  faid,  That 
he  found  no  want  of  any  fuch  art  ;  that  he  could  reafon 
very  well  without  it  *,  and  that,  as  far  as  he  could  ob- 
ferve,  they  who  had  made  the  greateft  proficiency  in 
logic  had,  inftead  of  the  art  of  reafoning,  acquired  the 
art  of  wrangling  ;  and  inftead  of  clearing  up  obfcuri- 
ties,  had  learned  how  to  perplex  matters  that  were  clear 
enough  before.  For  his  own  part,  he  was  contented 
with  that  portion  of  reafon  which  God  had  given  him  ; 
and  he  would  leave  it  to  time  and  experience  to  (Length¬ 
en  and  dired  it  properly  *,  nor  would  he  run  the  rifk  of 
having  it  warped  or  falfely  hiafted  by  any  fyftem  of  rules 
laid  down  by  fuch  ftupid  writers,  of  the  bad  effe&s  of 
which  he  had  but  too  many  examples  before  his  eyes  in 
thofe  reckoned  the  moft  acute  logicians.  Accordingly, 
he  made  a  firm  refolution,  that  he  never  w’ould  read  any 
of  thofe  books ;  which  he  fo  pertinacioufly  adhered  to, 
that  though  his  degree  was  refufed  him  the  firft  time  of 
fitting  for  it,  on  account  of  his  not  anfwering  in  that 
branch,  he  went  into  the  hall  a  fecond  time  as  ill  pre¬ 
pared  as  before  ;  and  would  alfo  have  been  flopped  a 
fecond  time,  on  the*  fame  account,  if  the  intereft  of  Iris 
friends,  who  well  knew  the  inflexibility  of  his  temper, 
had  not  ftepped  in,  and  obtained  it  for  him  *,  though  in 
a  manner  little  to  his  credit,  as  it  W’as  inferted  in  the 
College  Regiftry,  that  he  obtained  it  fpcciali  gratia , 
u  by  fpeciaL favour  where  it  remains  upon  record. 
Rut  this  circumftance  is  explained  by  others,  that  the 
favour  was  in  confequeip'e  of  Swift’s  diftinguifhed  ta¬ 
lents. 

“  He  remained  in  the  college  near  three  years  after 
this,  not  through  choice,  but  neceflity,  little  known  or 
regarded.  By  fcholars  he  was  reckoned  a  blockhead  ; 
and  as  the  lownefs  of  his  circumftances  would  not  per¬ 
mit  him  to  keep  company  wTith  perfons  of  an  equal  rank 
with  himfelf,  upon  an  equal  footing,  he  fcorned  to  take 
up  with  thofe  of  a  lower  clafs,  or  to  be  obliged  to  thofe 
of  a  higher.  He  lived  therefore  much  alone,  and  his 
time  wjas  employed  in  purfuing  his  courfe  of  reading  in 
hiftory  and  poetry,  then  very  unfafhionable  ftudies  for 
an  academic  ;  or  in  gloomy  meditations  on  his  unhappy 
circumftances.  Yet,  under  this  heavy  preflure,  the 
force  of  his  genius  broke  out,  in  the  firft  rude  draught  of 
the  Tale  of  a  Tub,  written  by  him  at  the  age  of  19, 
though  communicated  to  nobody  but  his  chamber-fel¬ 
low  Mr  Waryng  ;  wTho,  after  the  publication  of  the 
book,  made  no  fcruple  to  declare,  that  he  had  read  the 
firft  fkelch  of  it  in  Swift’s  hand  writing  when  he  wras  of 
that  age.” 

In  1688,  being,  by  the  death  of  Godwin  Swift  his 
uncle,  who  had  chiefly  fupported  him,  left  without  fub- 
fiftence,  he  w^ent  to  confult  his  mother,  who  then  lived 
at  Leicefter,  about  the  future  courfe  of  his  life  )  and,  by 
her  dire&ion,  folicited  the  advice  and  patronage  of  Sir 
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William  Temple,  whofe  father  had  lived  in  great  friend-  Swif 
fliip  with  Godwin  Swift.  Temple  received  him  withvT 
great  kindnefs,  and  was  fo  much  pleafed  with  his  con- 
verfafcion,  that  he  detained  him  two  years  in  his  houfe, 
and  recommended  him  to  King  William,  who  offered 
to  make  him  a  captain  of  horie.  This  not  fuiting  his 
difpofition,  and  Temple  not  having  it  quickly  in  his 
power  to  provide  for  him  othemife,  Swift  left  his  pa¬ 
tron  (1694)  in  difeontent  ;  having  previoufly  taken  his 
matter’s  degree  at  Oxford,  by  means  of  a  teftimonial  s 
from  Dublin,  in  which  the  wTords  of  difgrace  wTere  omit¬ 
ted.  He  wfas  refolved  to  enter  into  the  church,  where 
his  firft  preferment  was  only  icol.  a-year,  being  the 
prebend  of  Kilroot  in  Conner ;  which  fome  time  after¬ 
wards,  upon  Sir  William  Temple’s  earneftly  inviting 
him  back  to  his  houfe  at  Moorpark,  he  refigned  in 
favour  of  a  clergyman  far  advanced  in  years  and  bur¬ 
dened  with  a  numerous  family.  For  this  man  he  foli¬ 
cited  the  prebend,  to  which  he  himfelf  induced  him. 

In  1699  Swift  loft  his  patron  Sir  William  Temple, 
who  left  him  a  legacy  in  money,  with  the  property  of 
his  manuferipts  j  and,  on  his  death-bed,  obtained  for 
him  a  promife  from  the  king  of  the  firft  prebend  that 
fhould  become  vacant  at  Weftminfter  or  Canterbury. 

That  this  promife  might  not  be  forgotten,  Swift  dedi¬ 
cated  to  the  king  the  pofthumous  wrorks  with  which  he 
was  entrufted,  and  for  a  while  attended  the  court  *,  but 
foon  found  his  folicitations  hopelefs.  He  wTas  then  in¬ 
vited  by  the  earl  of  Berkeley  to  accompany  him  into 
Ireland,  where,  after  differing  fome  cruel  difappoint- 
ments,  he  obtained  the  livings  of  Laracor  and  Ralh- 
beggin  in  the  diocefe  of  Meath  ;  and  foon  afterwards 
invited  over  the  unfortunate  Stella,  a  young  woman  of 
the  name  of  Johnfon,  whofe  life  he  contrived  to  embit¬ 
ter,  and  whofe  days,  though  he  certainly  loved  her,  we 
may  confidently  affirm,  he  fhortened  by  his  caprice. 

This  lady  is  generally  believed  to  have  been  the 
daughter  of  Sir  William  Temple’s  Reward;  but  her 
niece,  a  Mrs  Hearn,  allured  Mr  Berkeley,  the  editor 
of  a  volume  of  letters  inti  tied  Literary  Relics ,  that  her 
father  was  a  merchant,  and  the  youngeft  brother  of  a 
good  family  in  Nottingham-fhire ;  that  her  mother  was 
the  intimate  friend .  of  Lady  Gifford,  Sir  William’s  fff- 
ter  ;  and  that  (lie  herfelf  was  educated  in  the  family 
with  his  niece,  the  late  Mr  Temple  of  Moorpark  by*  See 
Farnham  *.  This  ffory  would  be  intitled  to  the  fulleft^M’;  , 
credit,  had  not  Mrs  Hearn  affirmed,  in  the  fame  letter,*^/' 
that,  before  the  death  of  Sir  William  Temple,  Mrs °^mj) 
Johnfon’s  lit  tip  fortune  had  been  greatly  injured  by  th ejjx/dt 
South  fea  bubbles,  which  are  known  to  have  injured  no ter  ary  ' 
perfon  till  the  year  1720:  (See  Company,  II.  i.).fePr|  I 
When  one  part  of  a  narrative  is  fo  palpably  falfe,  biejVgj} 
remainder  will  always  be  received  with  hefftation.  But  jd 
whether  Mifs  Johnlon  wTas  the  daughter  of  Temple’s 
ftew?ard  or  of  the  friend  of  Lady  Gifford,  it  is  certain 
that  Sir  William  left  her  loool.  ;  and  that,  accom¬ 
panied  by  Mrs  Dingley,  wffiofe  whole  fortune  amounted 
to  an  annuity  of  27I.  for  life,  flie  went,  in  confequence 
of  Swift’s  invitation,  to  Laracor.  With  thefe  two  ladies 
he  pafled  his  hours  of  relaxation,  and  to  them  he  opened 
his  bofom ;  but  they  never  refided  in  the  fame  houfe, 
nor  did  he  fee  either  without  a  wltnefs. 

In  1701,  Swift  pub]  ifhed  A  Dij courfe  of  the  Con  tfs 
cn  i  Dijfcnfons  in  Athens  and  Rome .  It  wTas  his  firft 
w  oik,  and  indeed  the  only  which  he  ever  exprefsly  ac¬ 
knowledged. 
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vvift*  knowledged.  According  to  his  conftant  pra&ice  he 
|c  -y— ^  had  concealed  his  name  ;  but  after  its  appearance,  pay- 
|  '  ing  a  vifit  to  fome  Irifh  bifhop,  he  was  afked  by  him  if 

he  had  read  that  pamphlet,  and  what  its  reputation  rvas 
in  London.  Upon  his  replying  that  he  believed  it  was 
very  well  liked  in  London  ;  “  Very  well  liked  !”  faid 
the  bifhop  with  fome  emotion.  “  Yes,  Sir,  it  is  one  of 
the  fineft  tradls  that  ever  was  written,  and  Bifhop  Bur¬ 
net  is  one  of  the  bed  writers  in  the  world.”  Swift,  who 
I  always  hated  Burnet  with  fomcthing  more  than  politi¬ 

cal  rancour,  immediately  queftioned  his  right  to  the 
work,  when  he  was  told  by  the  bifhop  that  he  was  “  a 
young  man  and  flill  perfifting  to  doubt  of  the  juftice 
of  Burnet’s  claim,  on  account  of  the  diflimilarity  of  the 
ftyle  of  the  pamphlet  from  that  of  his  other  works,  he 
was  told  that  he  was  “  a  very  pofitive  young  man,”  as 
no  perfon  in  England  but  Bifhop  Burnet  was  capable 
of  writing  it.  Upon  which  Swift  replied,  with  fome  in¬ 
dignation,  I  am  to  allure  your  lordfhip,  however,  that 
Bifhop  Burnet  did  not  write  the  pamphlet,  for  I  wrote 
it  myfelf.  And  thus  was  he  forced  in  the  heat  of  ar¬ 
gument  to  avow  what  otherwife  he  would  have  for  ever 
concealed. 

Early  in  the  enfuing  fpring  King  William  died  ;  and 
Swift,  on  his  next  vifit  to  London,  found  Queen  Anne 
upon  the  throne.  It  was  generally  thought,  upon  this 
event,  that  the  Tory  party  would  have  had  the  afeend- 
ant ;  but,  contrary  to  all  expe&ation,  the  Whigs  had 
managed  matters  fo  well  as  to  get  entirely  into  the 
queen’s  confidence,  and  to  have  the  whole  adminiftra- 
tion  of  affairs  in  their  hands.  Swift’s  friends  were  now 
in  power  $  and  the  Whigs  in  general,  knowing  him  to 
be  the  author  of  the  Difcourfe  on  the  Contefts,  &c. 
which  was  written  in  defence  of  King  William  and  his 
minifters  againft  the  violent  proceedings  of  the  houfe  of 
commons,  confidered  themfelves  as  much  obliged  to  him, 
and  looked  upon  him  as  faff  to  their  party.  But  Swift 
thought  with  the  Whigs  only  in  the  ftate  ;  for  with  re- 
fpedl  to  the  church  his  principles  were  always  thofe  of 
a  Tory.  He  therefore  declined  any  intimate  connexion 
with  the  leaders  of  the  party,  who  at  that  time  profeffed 
what  was  called  low  church  principles .  But  what  above 
all  (hocked  him,  fays  Mr  Sheridan,  was  their  inviting 
Deifts,  Freethinkers,  Atheifts,  Jews,  and  Infidels,  to  be 
of  their  party,  under  pretence  of  moderation,  and  allow¬ 
ing  a  general  liberty  of  confcience.  As  Swift  was  in 
his  heart  a  man  of  true  religion,  he  could  not  have  borne, 
even  in  his  private  chara&er,  to  have  mixed  with  fuch 
a  motley  crew.  But  when  we  confider  his  principles  in 
his  political  capacity,  that  he  looked  upon  the  church 
of  England,  as  by  law  eftablifhed,  to  be  the  main  pillar 
of  our  newly  ereCted  conftitution,  he  could  not,  confid¬ 
ently  with  the  charadter  of  a  good  citizen,  join  with 
thofe  who  confidered  it  more  as  an  ornament  than  a 
fupport  to  the  edifice  $  and  could  therefore  look  on  with 
compofure  while  it  was  undermining,  or  could  even  open 
the  gate  to  a  blind  multitude,  to  try,  like  Sampfon,  their 
ftrength  againft  it,  and  confider  it  only  as  fport.  With 
fuch  a  party,  neither  his  religious  nor  political  principles 
would  fuffer  him  to  join  }  and  with  regard  to  the  Tories, 
as  is  ufual  in  the  violence  of  faClions,  they  had  run  into 
oppofite  extremes,  equally  dangerous  to  the  ftate.  He 
was  therefore  during  the  earlier  part  of  the  queen’s  reign 
of  no  party,  but  employed  himfelf  in  difeharging  the 
duties  of  his  fundfion,  and  in  publifliing  from  time  to 
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time  fuch  tradls  as  he  thought  might  be  ufeful.  In  the  Swift, 
year  1704  he  publiilied  the  Tale  of  a  Tub ,  which,  con- 
fiaered  merely  as  a  work  of  genius,  is  unqueftionably  the 
greateft  which  he  ever  produced  j  but  the  levity  with 
which  religion  was  thought  to  be  there  treated,  railed 
up  enemies  to  him  among  all  parties,  and  eventually  pre¬ 
cluded  him  from  a  bifhopric.  From  that  period  till  the 
year  1708,  he  feems  to  have  employed  himfelf  in  foli- 
tary  ftudy  ;  but  he  then  gave  fucceftively  to  the  public 
The  Sentiments  of  a  Church  of  England  man ,  the  ridicule 
of  aftrology  under  the  name  of  Bickerflajf,  the  Argument 
againfl  abolifbing  Chriflianitij ,  and  the  defence  of  the 
Sacramental  Teft . 

Soon  after  began  the  bufy  and  important  part  of 
Swift’s  life.  He  was  employed  (1710)  by  the  primate 
of  Ireland  to  folicit  the  queen  for  a  remiftion  of  the  firft 
fruits  and  twentieth  parts  to  the  Irifh.  clergy.  This  in¬ 
troduced  him  to  Mr  Harley,  afterwards  earl  of  Oxford, 
who,  though  a  Whig  himfelf,  was  at  the  head  of  the 
Tory  miniftry,  and  in  great  need  of  an  auxiliary  fo  able 
as  Swift,  by  whofe  pen  he  and  the  other  minifters  might 
be  fupported  in  pamphlets,  poems,  and  periodical  papers. 

In  the  year  1710  was  commenced  the  Examiner  ;  of 
which  Swift  wrote  33  papers,  beginning  his  firft  part  of 
it  on  the  10th  of  November  171  r.  The  next  year  he 
publiftied  the  ConduCi  of  the  Allies  ten  days  before  the 
parliament  affembled  ;  and  foon  afterwards,  Reflections 
on  the  Barrier  Treaty .  The  purpofe  of  thefe  pamph¬ 
lets  was  to  perfuade  the  nation  to  a  peace,  by  fhowing 
that  “  mines  had  beenexhaufted  and  millions  deftroyed” 
to  fecure  the  Dutch  and  aggrandize  the  emperor,  with¬ 
out  any  advantage  whatever  to  Great  Britain.  Though 
thefe  two  publications,  together  with  his  Remarks  on  the 
Bi/hop  of  S arum's  Introduction  to  the  third  Volume  of  his 
Hiflory  of  the  Reformation ,  certainly  turned  the  tide  of 
popular  opinion,  and  effectually  promoted  the  defigns 
of  the  miniftry,  the  beft  preferment  which  his  friends 
could  venture  to  give  him  was  the  deanery  of  St  Pa¬ 
trick’s,  which  he  accepted  in  1713.  In  the  midft  of 
his  power  and  his  politics  he  kept  a  journal  of  his  vifits, 
his  walks,  his  interviews  with  minifters,  and  quarrels 
with  his  fervant,  and  tranfmitted  it  to  Mrs  Johnfon  and 
Mrs  Dingley,  to  whom  he  knew  that  whatever  befel 
him  was  interefting  :  but  in  1714  an  end  was  put  to 
his  power  by  the  death  of  the  queen,  which  broke  down 
at  once  the  whole  fyftem  of  Tory  politics,  and  nothing 
remained  for  him  but  to  withdraw  from  perfecution  to 
his  deanery. 

In  the  triumph  of  the  Whigs,  Swift  met  with  every 
mortification  that  a  fpirit  like  his  could  poftibly  be  ex- 
pofed  to.  The  people  of  Ireland  were  irritated  againft: 
him  beyond  meafure  ;  and  every  indignity  was  offered 
him  as  he  walked  the  ftreets  of  Dublin,  Nor  was  he 
infulted  by  the  rabble  only ;  for  perfons  of  diftinguiftied 
rank  and  character  forgot  the  decorum  of  common  ci¬ 
vility  to  give  him  a  perfonal  affront.  While  his  pride 
was  hurt  by  fuch  indignities,  his  more  tender  feelings 
were  alfo  often  wounded  by  bafe  ingratitude.  In  fuch 
a  fituation  he  found  it  in  vain  to  ftruggle  againft  the  tide 
that  oppofed  him.  He  filently  yielded  to  it,  and  retired 
from  the  world  to  difeharge  his  duties  as  a  clergyman, 
and  attend  to  the  care  of  his  deanery.  That  no  part  of 
his  time  might  lie  heavy  on  his  hands,  he  employed  his 
leifure  hours  on  fome  hiftorical  attempts  relating  to  the 
change  of  the  minifters  and  the  conduCl  of  the  miniftry  \ 

X  and 
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and  completed  the  hiftory  of  the  four  lafl  years  of  the 
queen,  which  had  been  begun  in  her  lifetime,  but  which 
he  never  publifhed.  Of  the  work  which  bears  that  title, 
and  is  faid  to  be  his,  Dr  Jchnfon  doubts  the  genuine- 
nefs  3  and  it  certainly  is  not  fuch  as  we  fhould  have  ex- 
pe&ed  from  a  man  of  Swift’s  fagacity  and  opportunities 
of  information. 

In  the  year  1716  he  was  privately  married  to  Mrs 
Jchnfon  by  Dr  Alhe  biffiop  of  Clogher  3  but  the  mar¬ 
riage  made  no  change  in  their  fituaiion,  and  it  would 
be  difficult  to  prove  (fays  Lord  Orrery)  that  they  were 
ever  afterwards  together  but  in  the  prefence  of  a  third 
perfon.  The  dean  of  St  Patrick’s  lived  in  a  private 
manner,  known  and  regarded  only  by  his  friends,  till 
about  the  year  1720  that  he  publifhed  his  firfl  poli¬ 
tical  pamphlet  relative  to  Ireland,  intitled  A  Propofol 
for  the  Univerfal  life  of  Irijh  Ala  n  uf a  Bures  ;  which  fo 
roufed  the  indignation  of  the  miniitry  that  they  com¬ 
menced  a  profecution  again#  the  printer,  #and  thus  drew 
the  attention  of  the  public  to  the  pamphlet,  and  at  once 
made  its  author  popular. 

Whilft  he  was  enjoying  the  laurels  which  this  work 
had  wreathed  for  him,  his  felicity,  as  well  as  that  of  his 
wife,  was  interrupted  by  the  death  of  Mrs  Van  Homrigh, 
and  the  publication  of  his  poem  called  Cadenus  and  Va- 
nejft 7,  which  brought  upon  him  much  merited  obloquy. 
With  Mrs  Van  Homrigh  he  became  acquainted  in  Lon¬ 
don  during  bis  attendance  at  court 3  and  finding  her 
poffeffed  of  genius  and  fond  of  literature,  he  took  delight 
in  dire&ing  her  fludies,  till  he  got  infenfibly  poffeffion 
of  her  heart.  From  being  proud  of  his  praife,  (he  grew 
fond  of  his  perfon  3  and  defpifing  vulgar  reilraints,  fhe 
made  him  fenftble  that  fne  was  ready  to  receive  him  as 
a  hufband.  She  had  wit,  youth,  beauty,  and  a  compe¬ 
tent  fortune  to  recommend  her 3  and  for  a  while  Swift 
feems  to  have  been  undetermined  whether  or  not  he 
fhould  comply  with  her  wiffi.  She  had  followed  him 
to  Ireland,  where  fhe  lived  in  a  houfe  about  twelve  miles 
diflant  from  Dublin  3  and  he  continued  to  vifit  her  oc- 
cafionally,  and  to  direct  her  fludies  as  he  had  done  in 
London  3  but  with  thefe  attentions  fhe  was  not  fatisfied, 
and  at  lafl  fent  to  him  a  letter  written  with  great  ardour 
and  tendernefs,  infilling  that  he  fhould  immediately  ac¬ 
cept  or  refufe  her  as  a  wife.  His  anfwer,  which  pro¬ 
bably  contained  the  fecret  of  his  marriage,  he  carried 
himfelf 3  and  having  indignantly  thrown  it  on  the  lady’s 
table,  inflantly  quitted  the  houfe,  we  believe  without 
fpeaking  to  her,  and  returned  to  Dublin  to  reflet#  on 
the  confequences  of  his  own  conduCl.  Thefe  were 
dreadful.  Mrs  Van  Homrigh  furvived  her  difappoint- 
ment  but  a  few  weeks  3  during  which  time  fhe  cancelled 
a  will  that  file  had  made  in  his  favour,  and  ordered  the 
poem  to  be  publifhed  in  which  Cadenus  had  proclaimed 
her  excellence  and  confeffed  his  love. 

His  patriotifm  again  burfl  forth  in  1724  to  obflruft 
the  currency  of  Wood’s  halfpence  ;  and  his  zeal  was 
crowned  with  fuccefs.  Wood  had  obtained  a  patent  to 
coin  i8o,oool.  in  halfpence  and  farthings  for  the  king, 
dom  of  Ireland  3  and  was  about  to  turn  his  brafs  into 
gold,  when  Swift,  finding  that  the  metal  was  debafed  to 
an  enormous  degree,  wrote  letters  under  the  name  of 
M.  B .  Drapier  to  fhow  the  folly  of  giving  gold  and 
filver  for  coin  not  worth  a  third  part  of  its  nominal  va¬ 
lue.  A  profecution  was  carried  on  again#  the  printer  3 


and  Lord  Carteret,  then  lord-lieutenant,  iffued  a  pro-  Swift, 
clamation,  offering  300I.  for  difeovering  the  author  of' — “v 
the  fourth  letter.  The  day  after  it  was  publifhed  there 
was  a  full  levee  at  the  cattle.  The  lord-lieutenant  was 
going  round  the  circle,  when  Swift  abruptly  entered  the 
chamber,  and  pufhing  his  way  through  the  crowd,  ne¬ 
ver  flopped  till  he  got  within  the  circle  3  where,  with 
marks  of  the  higheft  indignation  in  his  countenance,  he 
addreffed  the  loid-lieutenant  with  the  voice  of  a  Sten- 
tcr,  that  re-echoed  through  the  room,  “  So,  my  lord- 
lieutenant,  this  is  a  glorious  exploit  that  you  performed 
yeflerday,  in  iffuing  a  proclamation  again#  a  poor  fhop- 
keeper,  vvhofe  only  crime  is  an  hone#  endeavour  to  fave 
his  country  from  ruin.  You  have  given  a  noble  fpeci- 
men  of  what  this  devoted  nation  is  to  hope  for  from  your 
government.  I  fuppofe  you  expeCl  a  llatue  of  copper 
will  be  ere&ed  to  you  for  this  fervice  done  to  Wood.” 

He  then  went  on  for  a  long  time,  inveighing  in  the  hit- 
tere#  terms  again#  the  patent,  and  difplaying  in  the 
ftronge#  colours  all  the  fatal  confequences  of  intioducing 
that  execrable  coin.  The  whole  affembly  were  #ruck 
mute  with  wonder  at  this  unprecedented  feene.  For 
fome  time  a  profound  filence  eniued.  When  Lord  Car¬ 
teret,  who  had  lillened  with  great  compofure  to  the 
whole  fpcech,  made  this  fine  reply,  in  a  line  of  Virgil’s  : 

Res  dura ,  et  regni  novitas  me  tolia  cogunt 

Moliri, 

From  this  time  Swift  was  known  by  the  name  of  the 
Dean ,  and  was  acknowledged  by  the  populace  as  the 
champion,  patron,  and  inftruftor  of  Ireland. 

In  1727  he  returned  to  England  j,  where,  in  con¬ 
junction  with  Pope,  he  collected  three  volumes  of  mif- 
cellanies  3  and  the  fame  year  he  fent  into  the  world  his 
Gulliver's  Travels ,  a  production  which  was  read  by  the 
high  and  the  low,  and  filled  every  reader  with  a  mingled 
emotion  of  merriment  and  amazement.  Whilft  he  was 
enjoying  the  reputation  of  this  work,  he  was  fuddenly 
called  to  a  home  of  forrow.  Poor  Stella  was  finking 
into  the  grave  3  and  after  a  languifhing  decay  of  about 
twTo  months,  died  in  her  44th  year,  on  January  28. 1728. 

How  much  he  wifhed  her  life  is  fhown  by  his  papers  5 
nor  can  it  be  doubted  that  he  dreaded  the  death  of  her 
whom  he  loved  mo#,  aggravated  by  the  confcioufnefs 
that  himfelf  had  haftened  it.  With  her  vaniffied  all  his 
dome#ic  enjoyments,  and  of  courfe  he  turned  his  thoughts 
more  to  public  affairs 3  in  the  contemplation  of  which 
he  could  fee  nothing  but  what  ferved  to  increafe  the 
malady.  The  advances  of  old  age,  with  all  its  attend¬ 
ant  infirmities  3  the  death  of  almoft  all  his  old  friends  3 
the  frequent  returns  of  his  mo#  difpiriting  maladies, 
deafnefs  and  giddinefs  3  and,  above  all,  the  dreadful  ap- 
piehenfions  that  he  fhould  outlive  his  underffanding, 
made  life  fuch  a  burden  to  him,  that  he  had  no  hope 
left  but  a  fpeedy  diffolution,  which  was  the  objeCt  of  his 
daily  prayer  to  the  Almighty.  - 

The  feverity  of  his  temper  increafing,  he  drove  his 
acquaintance  from  his  table,  and  wondered  why  he  was 
deferted.  In  1732,  he  complains,  in  a  letter  to  Mr  Gay, 
that  “  he  had  a  large  houfe,  and  fhould  hardly  find  one 
vifitor  if  he  was  not  able  to  hire  him  with  a  bottle  of 
wine  and,  in  another  to  Mr  Pope,  “  that  he  was  in 
danger  of  dying  poor  and  friendlefs,  even  his  female 
friends  having  forfaken  him  3  which,”  as  he  fays,  <(  vex¬ 
ed 
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eJ  him  moft.”  Thefe  complaints  were  afterwards  re- 
J  peated  in  a  drain  of  yet  greater  fenfibility  :  u  All  my 
friends  have  forfaken  me. 

“  Vertiginofus ,  inops y  furdus ,  male  grains  amicis . 

“  Deaf,  giddy,  helplefs,  left  alone, 

“  To  all  my  friends  a  burden  grown.” 

The  fits  of  giddinefs  and  deafnefs  to  which  he  had 
been  fubje&ed  from  his  boyifti  years,  and  for  which  he 
thought  walking  or  riding  the  bed  remedy,  became 
more  frequent  and  violent  as  he  grew  old  and  the  pre- 
fentiment  which  he  had  long  entertained  of  that  wretch- 
ednefs  which  would  inevitably  overtake  him  towards  the 
clofe  of  life,  clouded  his  mind  with  melancholy  and 
tinged  every  obje£t  around  him.  How  miferable  he  was 
rendered  by  that  gloomy  profpeft,  we  may  learn  from 
the  following  remarkable  anecdote  mentioned  by  Mr 
Faulkner  in  his  letter  to  Lord  Chefterfield.  “  One 
time,  in  a  journey  from  Drogheda  to  Navan,  the  dean 
rode  before  the  company,  made  a  fudden  dop,  difmounted 
from  his  horfe,  fell  on  his  knees,  lifted  up  his  hands,  and 
prayed  in  the  mod  devout  manner.  When  his  friends 
came  up,  he  defired  and  indded  on  their  alighting  ; 
which  they  did,  and  afked  him  the  meaning.  “  Gentle¬ 
men,”  faid  he,  “  pray  join  your  hearts  in  fervent  prayers 
with  mine,  that  I  may  never  be  like  this  oak-tree,  which 
is  decayed  and  withered  at  top,  while  the  other  parts  are 
found.”  In  1736,  while  he  was  writing  a  fatire  called 
the  Legion  Club  againd  the  Iridi  parliament,  he  wTasfeiz- 
ed  with  fo  dreadful  a  lit  of  his  malady,  that  he  left  the 
poem  unfinilhed  \  and  never  after  attempted  a  compofi- 
tion  that  required  a  courfe  of  thinking.  Erom  this  time 
his  memory  gradually  declined,  his  padions  perverted  his 
underdanding,  and,  in  1741,  he  became  utterly  incap¬ 
able  of  converfation  ;  and  it  was  found  neccffary  to  ap¬ 
point  legal  guardians  to  his  per  Ion  and  his  fortune.  He 
now  lod  all  fenfe  of  diftimftion.  His  meat  was  brought 
to  him  cut  into  mouthfuls  3  but  he  would  never  touch 
it  while  the  fervant  daid ;  and  at  lad,  after  it  dood  per¬ 
haps  an  hour,  would  eat  it  walking  *,  for  he  continued 
his  old  habit,  and  was  on  his  feet  ten  hours  a  day.  Dar¬ 
ing  next  year  a  Ihort  interval  of  reafon  enfuing,  gave 
hopes  of  his  recovery  j  but  in  a  few  days  he  funk  into 
lethargic  dupidity,  motionlefs,  heedlefs,  and  fpeechlefs. 
After  a  year  of  total  filence,  however,  when  his  houfe- 
keeper  told  him  that  the  ufual  illuminations  were  pre¬ 
paring  to  celebrate  his  birth,  he  anfwered,  u  It  is  all 
fofly  ;  they  had  better  let  it  alone,”  He  at  lad  funk 
into  a  perfect  filence,  which  continued  till  the  29th  of 
Oftober  1745,  when  he  expired  without  a  druggie,  in 
his  78th  year.  The  behaviour  of  the  citizens  on  this 
occalion  gave  the  dronged  proof  of  the  deep  impreflion 
he  had  made  on  their  minds.  Though  he  had  been  fo 
many  years  to  all  intents  and  purpofes  dead  to  the  world, 
and  his  departure  from  that  date  feemed  a  thing  rather 
to  be  widied  than  deplored,  yet  no  fooner  was  his  death 
announced,  than  they  gathered  from  all  quarters,  and 
forced  their  way  in  crowds  into  the  houfe,  to  pay  the 
laft  tribute  of  grief  to  their  departed  benefa&or.  No¬ 
thing  but  lamentations  were  heard  all  around  the  quar¬ 
ter  where  he  lived,  as  if  he  had  been  cut  off  in  the  vi¬ 
gour  of  his  years.  Happy  were  they  who  firft  got  into 
the  chamber  where  he  lay,  to  procure,  by  bribes  to  the 
fervants,  locks  of  his  hair,  to  be  handed  down  as  facred 
relics  to  their  poilerity  j  and  fo  eager  were  numbers  to 
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obtain  at  any  price  this  precious  memorial,  that  in  lets  ^ 
than  an  hour,  his  venerable  head  was  entirely  itripped 
of  all  its  diver  ornaments,  fo  that  not  a  hair  remained. 
By  his  will,  which  was  dated  in  May  I74°>  jui^  before 
he  ceafed  to  be  a  reafonable  being,  he  left  about  1 200I. 
in  fpecific  legacies  $  and  the  reft  of  his  fortune,  which 
amounted  to  about  1  i,oool.  to  ere£t  and  endow  an  hof- 
pital  for  lunatics  and  idiots.  He  was  buried  in  the  moil 
private  manner,  according  to  directions  in  his  will,  in 
the  great  aide  of  St  Patrick’s  cathedral,  and,  by  way  of 
monument,  a  flab  of  black  marble  was  placed  againd: 
the  wall,  on  which  was  engraved  the  following  Latin 
epitaph,  written  by  himfelf ; 

Hie  depodtum  eft  corpus 
Jonathan  Swift,  S.  T.  P. 

Iiujus  Ecclefias  Cathedralis 
Decani : 

Ubi  feeva  indignatio 
Ulterius  cor  lacerare  nequit. 

Abf,  viator, 

Et  imitare,  fi  poteris, 

Strenuum  pro  virili  libertatis  vindicera. 

Obiit  anno  (1745) 

Mends  (OCtobris)  die  (29.) 

7E:atis  anno  78. 

Swift  undoubtedly  was  a  man  of  native  genius.  Hi$ 
fancy  was  inexhauftiblek  his  conceptions  were  lively  and 
comprehenfive  *,  and  he  had  the  peculiar  felicity  of  con¬ 
veying  them  in  language  equally  correct,  free,  and  per- 
fpicuous.  His  penetration  was  as  quick  as  intuition  ;  he 
was  indeed  the  critic  of  nature  }  and  no  man  ever  wrote 
fo  much,  and  borrowed  fo  little. 

As  his  genius  w  as  of  the  firft  clafs,  fo  were  fome  of 
his  virtues.  The  following  anecdote  will  illuftrate  his 
filial  piety.  His  mother  died  in  1710,  as  appears  by  a 
memorandum  in  one  of  the  account-books  which  Dr 
Swift  always  made  up  yearly,  and  on  each  page  entered 
minutely  all  his  receipts  and  expences  in  every  month, 
beginning  his  year  from  November  1.  He  obferved  the 
fame  method  all  his  lifetime  till  his  lad  illnefs.  At  the 
foot  of  that  page  which  includes  his  expences  of  the 
month  of  May  171O,  at  the  glebe  houfe  of  Laracor  in 
the  county  of  Meath,  where  he  was  then  refident,  are 
thefe  remarkable  words,  which  fhow  at  the  fame  time 
his  filial  piety,  and  the  religious  ufe  'which  he  thought  it 
his  duty  to  make  of  that  melancholy  event.  “  Mem.  On 
Wednefday,  between  feven  and  eight  in  the  evening, 
May  10.  1710,  I  received  a  letter  in  my  chamber  at 
Laracor  (Mr  Percival  and  Jo.  Beaumont  being  by) 
from  Mrs  F — ,  dated  May  9,  with  one  inclofed,  fent 
by  Mrs  Worral  at  Leicefter  to  Mrs  F-—,  giving  an  ac¬ 
count  that  my  dear  mother,  Mrs  Abigail  Swift,  died 
that  morning,  Monday  April  24.  1710,  about  ten  o’¬ 
clock,  after  a  long  ficknefs  :  being  ill  all  winter,  and 
lame  ;  and  extremely  ill  about  a  month  or  fix  weeks  be¬ 
fore  her  death.  I  have  now  loft  my  barrier  between  me 
and  death.  God  grant  I  may  live  to  be  as  well  prepar¬ 
ed  for  it  as  I  confidently  believe  her  to  have  been  !  If 
the  way  to  heaven  be  through  piety,  truth,  juft  ice,  and 
charity,  {he  is  there.  J.  S.”  He  always  treated  his  mo¬ 
ther,  during  her  life,  with  the  utmoft  duty  and  affec* 
tion  •,  and  (he  fometimes  came  to  Ireland  to  vifit  him  af¬ 
ter  his  fettlement  at  Laracor. 

The  liberality  of  the  dean  hath  been  a  topic  of  juft 
X  2  encomium 


Swift. 
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encomium  with  all  his  admirers ;  nor  could  his  enemies  Mr  Bettefworth, 


~  deny  him  this  praife.  In  his  domeftic  affairs,  he  always 
a£led  with  ftrid  economy.  He  kept  the  moft  regular 
accounts  5  and  he  feems  to  have  done  this  chietly  with  a 
view  to  increafe  his  powder  of  being  ufeful.  “  His  in¬ 
come,  which  was  little  more  than  700I.  per  annum,  he 
endeavoured  to  divide  into  three  parts,  for  the  following 
purpoies.  Firfl,  to  live  upon  one-third  of  it.  Secondly, 
to  give  another  third  in  penfions  and  charities,  according 
to  the  manner  in  which  perfons  who  received  them  had 
lived  :  and  the  other  third  he  laid  by,  to  build  an  hofpi- 
tal  tor  the  reception  of  idiots  and  lunatics.”  “  What  is 
remarkable  in  this  generous  man,  is  this  (fays  Mr  F.), 
that  when  he  lent  money  upon  bond  or  mortgage,  he 
would  not  take  the  legal  intereft,  but  one  per  cent,  be¬ 
low  it.” 

His  charity  appears  to  have  been  a  fettled  principle 
of  duly  more  than  an  inftindive  effort  of  good  nature  : 
but  as  it  was  thus  founded  and  fupported,  it  had  extra¬ 
ordinary  merit,  and  feldom  failed  to  exert  itfelf  in  a 
manner  that  contributed  moil  to  render  it  beneficial.  Fie 
did  not  laviffi  his  money  on  the  idle  and  the  worthlefs. 
He  nicely  diferimmated  charaders,  and  was  feldom  the 
dupe  of  impofition.  Hence  his  generality  always  turned 
to  an  ufeful  account  }  while  it  relieved  diftrefs,  it  en¬ 
couraged  induftry,  and  rewarded  virtue.  We  dwell 
with  great  plea fure  on  this  truly  excellent  and  diftin- 
gmfhing  part  of  the  dean’s  charader  :  and  for  the  fake 
of  his  charity  we  can  overlook  his  oddities,  and  almoft 
forgive  his  faults.  He  was  a  very  peculiar  man  in 
every  refped.  Some  have  faid,  “  What  a  man  he 
would  have  been,  had  he  been  without  thofe  whims  and 
infirmities  wnich  fhaded  both  his  genius  and  his  charac¬ 
ter  !”.  But  perhaps  the  peculiarities  complained  of 
were  infeparable  from  his  genius.  The  vigour  and  fer¬ 
tility  of  the  root  could  not  fail  now  and  then  of  throw¬ 
ing  out  fuperfluous  fuckers.  What  produced  thefe,  pro¬ 
duced  alfo  the  more  beautiful  branches,  and  gave  the 
fruit  all  its  richnefs. 

It  muff  be  acknowledged,  that  the  dean’s  fancy  hur¬ 
ried  him  into  great  abfurdities  and  inconfiftencies,  for 
which  nothing  but  his  extraordinary  talents  and  noble 
virtues,  difeovered  in  other  inftances,  could  have  atoned. 
The  rancour  he  difeovered  on  all  occafions  towards  the 
difleuteis  is  totally  unjuflifiable.  No  fed!  could  have 
merited  it  in  the  degree  in  which  he  always  fhovved  it  to 
them  p  for,  in  fome  inftances,  it  bordered  on  downright 
persecution.  He  doubtlefs  had  his  reafons  for  expolfng 
their^  principles  to  ridicule,  and  might  perhaps  have 
Sufficient  grounds  for  fome  of  his  accufations  againfl 
their  principal  leaders  in  Ireland  5  but  nothing  could 
juftify  his  virulence  againff  the  whole  body.  In  a  fhort 
poem  on  one  clafs  of  diffenters  he  bellowed  a  ftridure 
upon  Bettefwortb,  a  lawyer  eminent  for  his  infolence 
to  the  clergy,  which,  from  a  very  confiderable  reputa¬ 
tion,  brought  him  into  immediate  and  univerfal  con¬ 
tempt.  Bettefworth,  enraged  at  his  difgrace  and  lofs, 
went  to  the  dean,  and  demanded  whether  he  was  the* 
author  of  that  poem  ?  “  Mr  Bettefworth  (anfwered  he), 
I  was  in  my  youth  acquainted  with  great  lawyers,  who 
knowing  my  difpofition  to  fatire,  advifed  me,  if  any 
fcoiindrel  or  blockhead  whom  I  had  lampooned  fhould 
alk,  ‘  Are  you  the  author  of  this  paper  ?’  to  tell  him 
that  I  was  not  the  author  \  and  therefore,  I  tell  your 


lines.’ 
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that  I  am  not  the  author  of  thefe 


Swift.  1 


Swift  has  been  accufed  of  irreligion  and  mifanthropy, 
on  account  oi  his  Tale  of  a  Tub,  and  his  Yahoos  in 
Gulliver’s  Travels  ;  but  both  charges  feem  to  be  ill- 
founded,  or  at  lead  not  fupported  by  that  evidence. 
The  Tale  of  a  Tub  holds  up  to  ridicule  fuperllitious  and 
fanatical  abfurdities  j  but  it  never  attacks  the  effentials' 
of  religion  :  and  in  the  llory  of  the  Yahoos ,  difguffing 
we  confefs,  there  appears  to  us  as  little  evidence  that 
the  author  hated  his  own  fpecies,  as  in  the  poems  of 
Strep  hon  and  Chloe ,  and  the  Ladies  Dr  effing  Room ,  that 
he  approved  of  groffnefs  and  filth  in  the  female  lex.  We 
do  not  indeed,  with  his  fondeff  admirers,  perceive  the 
moral  tendency  of  the  Voyage  to  the  Houyhnhnms,  or 
conlider  it  as  a  fatire  admirably  calculated  to  reform 
mankind  \  but  neither  do  we  think  that  it  can  pcffibly 
corrupt  them,  or  lead  them  to  think  meanly  of  their 
rational  nature.  According  to  Sheridan,  “  the  defign 
of  this  apologue  is  to  place  before  the  eyes  of  man  a 
picture  of  the  two  different  parts  of  his  frame,  detached 
from  each  other,  in  order  that  he  may  the  better  efti- 
mate  the  true  value  of  each,  and  fee  the  neceffity  there 
is  that  the  one  ffiould  have  an  abfolute  command  over 
the  other.  In  your  merely  animal  capacity,  lays  he  to 

man,  without  reafon  to  guide  you,  and  actuated  only  by 
a  blind  inftind,  I  will  ffiow  you  that  you  would  be  de¬ 
graded  below  the  beads  of  the  field.  That  very  form, 
that  very  body,  you  are  now  fo  proud  of,  as  giving  you 
fuch  a  fuperiority  over  all  other  animals,  I  will  ffiow 
you,  owe  all  their  beauty,  and  all  their  greateft  powers, 
to  their  being  aduated  by  a  rational  foul.  Let  that  be 
withdrawn,  let  the  body  be  inhabited  by  the  mind  of  a 
brute,  let  it  be  prone  as  theirs  are,  and  fuffered  like 
theirs  to  take  its  natural  courfe,  without  any  affiffance 
from  art,  you  would  in  that  cafe  be  the  moft  deformed, 
as  to  your  external  appearance,  the  moft  deteftable  of  all 
creatures.  And  with  regard  to  your  internal  frame, 
filled  with  all  the  evil  difpofitions  and  malignant  paftions 
of  mankind,  you  vrauld  be  the  moft  miferable  of  beings, 
living  in  a  continued  date  of  internal  vexation,  and  of 
hatred  and  warfare  with  each  other. 

“  On  the  other  hand,  I  will  (how  another  pidure  of 
an  animal  endowed  with  a  rational  foul,  and  adling  uni¬ 
formly  up  to  the  di 61ates  of  right  reafon.  Here  you 
may  fee  colleded  all  the  virtues,  all  the  great  qualities, 
which  dignify  man’s  nature,  and  conftitute  the  happi- 
nefs  of  his  life.  What  is  the  natural  inference  to  be 
drawn  from  thefe  two  different  reprefentations  ?  Is  it  not 
evidently  a  leffon  to  mankind,  warning  them  not  to  fuf- 
fer  the  animal  part  to  be  predominant  in  them,  left  they 
refemble  the  vile  Yahoo,  and  fall  into  vice  and  mifery  \ 
but  to  emulate  the  noble  and  generous  Houyhnhnm,  by 
cultivating  the  rational  faculty  to  the  utmoft  ;  which, 
will  lead  them  to  a  life  of  virtue  and  happinefs.” 

Such  may  have  been  the  author’s  intention  ;  but  it  is 
not  fufficiently  obvious  to  produce  the  proper  effed,  and’ 
is  indeed  hardly  confident  with  that  incapability  under 
which  he  reprefents  the  Yahoos  of  ever  acquiring,  by 
any  culture,  the  virtues  of  the  noble  Houyhnhnms. 

With  refped  to  his  religion,  it  is  a  fad  unqueflion- 

able,  that  while  the  power  of  fpeech  remained,  he  conti¬ 
nued  conftant  in  the  performance  of  his  private  devo¬ 
tions  j  and  in  proportion  as  his  memory  failed,  they 

were 
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were  gradually  fhortened,  till  at  la  ft  ha  could  only  re¬ 
peat  the  Lord’s  prayer,  which  he  continued  to  do  till 
the  power  of  utterance  for  ever  ceafed.  huch  a  habit  as 
this  could  not  have  been  formed  but  by  a  man  deeply 
impreffed  with  a  conviflion  of  the  truth  and  importance 
of  revelation. 

The  molt  inexcufable  part  of  Swift’s  conduct  is  his 
treatment  of  Stella  and  Vaneffa,  for  which  no  proper 
apology  can  be  made,  and  which  the  vain  attempts  of 
his  friends  have  only  tended  to  aggravate..  One  attri¬ 
butes  his  Angular  conduct  to  a  peculiarity  in  his  confti- 
tulion  j  but  if  he  knew  that  he  was  incapable  of  fulfill¬ 
ing  the  duties  of  the  married  (late,  how  came  he  to  tie  one 
of  the  ladies  to  himfelf  by  the  marriage  ceremony,  and 
in  the  moll  explicit  terms  to  declare  his  paflion  to  the 
other?  And  what  are  we  to  think  of  the  fenfibility  of  a 
man  who,  ftrongly  attached  as  he  feems  to  have  been  to 
both,  could,  without  fpeaking,  fling  a  paper  on  the 
table  of  the  one,  which  “  proved  (as  our  author  expief- 
fes  it)  her  death-warrant,”  and  could  throw  the  other, 
his  beloved  Stella,  in  her  la  ft  ilinefs,  into  imfpeakable 
agonies,  and  “  never  fee  her  more,  for  only  adjuring 
him,  by  their  friendlhip,  to  let  her  have  the  fatisfadlion 
of  dying  at  lead,  though  (he  had  not  lived,  his  acknow¬ 
ledged  wife  ?”  Another  apologift  infinuates,  upon  fome- 
thing  like  evidence,  that  Stella  bore  a  fon  to  Swift,  *nd 
yet  labours  to  excufe  him  for  not  declaring  her  his  wife, 
becaufe  fhe  had  agreed  at  the  marriage  that  it  (liould  re¬ 
main  a  fecret  from  all  the  world  unlefs  the  difcovery 
fliould  be  called  for  by  urgent  necejjity  ;  but  what  could 
be  meant  by  the  term  urgent  neceJJitij ,  unlefs  it  alluded 
to  the  birth  of  children,  he  confeffes  that  it  would  be 
hard  to  fay.  The  truth  we  believe  to  be  what  has  been 
faid  by  Johnfon,  that  the  man  whom  Stella  had  the  mis¬ 
fortune  to  love  was  fond  of  Angularity,  and  defirous  to 
make  a  mode  of  happinefs  for  himfelf,  different  from  the 
general  courfe  of  things  and  the  order  of  Providence  j 
he  wilhed  for  all  the  pleafures  of  perfedl  friendfhip,  with¬ 
out  the  uneafinefs  of  conjugal  reftraint.  But  with  this 
ft  ate  poor  Stella  was  not  fatisfied  \  (he  never  was  treated 
as  a  wife,  and  to  the  world  (he  had  the  appearance  of  a 
miftrefs.  She  lived  fullenly  on,  hoping  that  in  time  he 
would  own  and  receive  her.  This,  we  believe,  he  of¬ 
fered  at  laft  to  do,  but  not  till  the  change  of  his  man¬ 
ners  and  the  depravation  of  his  mind  made  her  tell  him, 
that  “  it  was  too  late.” 

The  natural  acrimony  of  Swift’s  temper  had  been  in- 
crcafed  by  repeated  difappointments.  This  gave  a  fple- 
netic  tin&ure  to  his  writings,  and  amidft  the  duties  of 
private  and  dome  (lie  life  it  too  frequently  appeared  to 
(hade  the  luftre  of  his  more  eminent  virtues. —  The 
dean  hath  been  accufed  of  avarice,  but  with  the  fame 
truth  as  he  hath  been  accufed  of  infidelity.  In  detached 
views,  no  man  was  more  liable  to  be  miftaken.  Even 
his  genius  and  good  fenfe  might  be  queftioned,  if  we 
were  only  to  read  fome  paffages  of  his  writings.  To 
judge  fairly  and  pronounce  juflly  of  him  as  a  man  and 
as  an  author,  we  ffiould  examine. the  uniform  tenor  of 
his  difpofition  and  conduct,  and  the  general  nature  and 
defign  of  his  produflions.  In  the  latter  he  will  appear 
great,  and  in  the  former  good  y  notwithftanding  the 
puns  and  puerilities  of  the  one,  and  the  abfurdities  and 
ineonfiftencies  of  the  other. 

Swift,  a  fpecies  of  fwallow.  See  Hirundo,  Orni¬ 
thology  Index. 
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SWIMMING,  the  art  of  fufpending  one’s  felf  on  Swimming-; 
water,  and  at  the  fame  time  making  a  progreffive  mo-  v 


tion  through  it.  .  .  . 

As  fwimming  is  nGt  natural  to  man,  it  is  evident  that^11^^”^- 
at  fome  period  it  muff  have  been  unknown  among  thetQ  man< 
human  raee.  Neverthelefs  there  are  no  accounts  of  its 
origin  to  be  found  in  the  hiftory  of  any  nation  ;  nor  are 
there  any  nations  fo  barbarous  but  that  the  art  of  fwim¬ 
ming  is  known  among  them,  and  that  in  greater  perfec¬ 
tion  than  among  civilized  people.  It  is  probable,  there¬ 
fore,  that  the  art, -though  not  abfolutely  natural,  wfill. al¬ 
ways  be  acquired  by  people  in  a  favage  (late  from  imita¬ 
ting  the  brute  animals,  moil  of  whom  fwim  naturally. 

Indeed  fo  much  does  this  appear  to  be  the  cafe,  that  very 
expert  fwirnmers  have  recommended  it  to  thofe  who  wilh¬ 
ed  to  learn  the  art,  to  keep  fome  frogs  in  a  tub  of  water 
conftantly  befide  them,  and  to  imitate  the  motions  by 
which  they  move  through  that  element.  a 

The  theory  of  fwimming  depends  upon  one  very  fim-  Depends  on- 
ple  principle  ;  namely,  that  if  a  force  be  applied  to  any 
body,  it  will  always  move  towards  that  fide  where  there  pnncip  €‘ 
is  the  lead  refinance.  Thus,  if  a  perfon  ftanding  in  a 
boat  pufhes  with  a  pole  againft  the  fide  or  any  other 
part  of  the  veffel  in  which  he  (lands,  no  motion  will  en- 
fue ;  for  as  much  as  he  preffes  in  one  dire£lion  with  the 
pole,  juft  fo  much  does  the  a£lion  of  his  feet,  on  which 
the  preffure  of  the  pole  mud  ultimately  reft,  pu(h  the 
veffel  the  other  way  :  but  if,  inftead  of  the  fide  of  the 
veffel,  he  pulhes  the  pole  againft  the  (hore,  then  only 
one  force  a£ls  upon  it,  namely,  that  of  the  feet  j  which 
being  refilled  only  by  the  fluid  water,  the  boat  begins  ta 
move  from  the  (hore.  Now  the  very  fame  thing  takes 
place  in  fwimming,  whether  the  animal  be  man,  qua¬ 
druped,  bird,  or  fifli.  If  we  confider  the  matter  Amply, 
we  may  fuppofe  an  animal  in  fucli  a  fituation  that  it 
could  not  poffibly  fwim  :  thus,  if  we  cut  off  the  fins  and 
tail  of  a  fifh,  it  will  indeed  float  in  confequence  of  be¬ 
ing  fpecifically  lighter  than  the  water,  but  cannot  make 
any  progreffive  motion,  or  at  leaft  but  very  little,  in 
confequence  of  wriggling  its  body  *,  but  if  we  allow  it 
to  keep  any  of  its  fins,  by  ftriking  them  againft  the  wa¬ 
ter  in  any  dire&ion,  the  body  moves  the  contrary  way, 
juft  as  a  boat  moves  the  contrary  way  to  that  in  which 
the  oars  ftrike  the  water.  It  is  true,  that  as  the  boat  is 
but  partly  immerged  in  the  water,  the  refiftance  is  com¬ 
paratively  lefs  than  when  a  frog  or  even  any  other  qua¬ 
druped  fwims  5  but  a  boat  could  certainly  be  rowed  with 
oars  though  it  was  totally  immerged  in  water,  only  wfith 
lefs  velocity  than  when  it  is  not.  When  a  man  (wims, 
he  in  like  manner  ftrikes  the  water  with  his  hands,  arms, 
and  feet  \  in  confequence  of  which  the  body  moves  in  a 
direction  contrary  to  the  ftroke.  Upon  this  principle,  and 
on  this  only,  a  man  may  either  afeend,  defeend,  or  move 
obliquely  in  any  poffible  direction,  in  the  water.  One 
would  think,  indeed,  that  as  the  flrength  of  a  man's* 
arms  and  legs  is  but  fmall,  he  could  make  but  very 
little  way  by  any  ftroke  be  could  give  the  water,  confi- 
dering  the  fluidity  of  that  element.  Neverthelefs  it  is 
incredible  what  expert  fwirnmers  will  perform  in  this 
way ;  of  which  Mr  Forfter  gives  a  moft  remarkable  in- 
(lance  in  the  inhabitants  of  Otaheiteq  whofe  agility,  he 
tells  us,  was  fuch,  that  when  a  nail  was  thrown  over¬ 
board,  they  would  jump  after  it  into  the  fea,  and  never 
fail  to  catch  it  before  it  reached  to  the  bottom. 

As.  to  the  pra&ice  of.  fwimming,  there  are  but  few* 

directions 
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'Swimming,  dire&ions  which  can  be  given.  The  great  obftacle  is 
L'r'  v_  J  the  natural  dread  which  people  have  of  being  drowned  \ 
and  this  it  is  impoffible  to  overcome  by  any  tiling  but 
accudotning  ourfelves  to  go  into  the  water.  With  re* 
gard  to  the  real  danger  of  being  drowned,  it  is  but 
little $  and  on  innumerable  occafions  arifes  entirely  from 
the  terror  above  mentioned,  as  will  appear  from  the  fol- 
3  lowing  obfervations  by  Dr  Franklin. 

((  jft,  Xhat  though  the  legs,  arms,  and  head,  ,of  a 
DrFraak-  ^lUman  body,  being  folid  parts,  are  fpecifieally  fome* 
Jin.  what  heavier  than  frefh  water,  yet  tl\e  trunk,  particu* 

larly  the  upper  part,  from  its  hollownefs,  is  fo  much 
lighter  than  water,  as  that  the  whole  of  the  body,  taken 
together,  is  too  light  to  (ink  wholly  under  water,  but 
fome  part  will  remain  above  until  the  lungs  become 
filled  with  water  $  which  happens  from  drawing  water 
into  them  inftead  of  air,  when  a  perfon  in  the  fright  at¬ 
tempts  breathing  while  the  mouth  and  noflrils  are  under 
water. 

“  2dly,  That  the  legs  and  arms  are  fpecifieally  lighter 
than  fait  water,  and  will  be  fupported  by  it  j  fo  that  a 
human  body  would  not  fink  in  fait  water  though  the 
lungs  were  filled  as  above,  but  from  the  greater  fpecific 
.gravity  of  the  head. 

“  3dly,  That  therefore  a  perfon  throwing  himfelf  on 
his  back  in  fait  water,  and  extending  his  arms,  may 
eafily  lie  fo  as  to  keep  his  mouth  and  noftrils  free  for 
breathing  ;  and  by  a  fmall  motion  of  his  hands  may  pre¬ 
vent  turning,  if  he  fhould  perceive  any  tendency  to  it. 

4thly,  That  in  frefh  water,  if  a  man  throws  himfelf 
on  his  back  near  the  furface,  he  cannot  long  continue  in 
that  fituatiog,  but  by  a  proper  a&ion  of  his  hands  ort 
the  water.  If  he  ufes  no  fuch  a6lion,  the  legs  and 
lower  part  of  the  body  will  gradually  fink  till  he  comes 
into  an  upright  pofition  ;  in  which  he  will  continue  fuf- 
pended,  the  hollow  of  the  bread;  keeping  the  head  up- 
permoft. 

Jthly,  But  if  in  this  ere£t  pofition  the  head  is  kept 
upright  above  the  fhoulders,  as  when  we  ftand  on  the 
ground,  the  immerfion  will,  by  the  weight  of  that  part 
of  the  head  that  is  out  of  the  water,  reach  above  the 
mouth  and  noftrils,  perhaps  a  little  above  the  eyes  j  fo 
that  a  man  cannot  long  remain  fufpended  in  water  with 
his  head  in  that  pofition. 

“  6thly,  The  body  continued  fufpended  as  before, 
and  upright,  if  the  head  be  leaned  quite  back,  fo  that 
the  face  looks  upwards,  all  the  back  part  of  the  head 
being  then  under  water,  and  its  weight  confequently 
in  a  gVeat  meafure  fupported  by  it,  the  face  will  re¬ 
main  above  water  quite  free  for  breathing,  will  rife  an 
inch  higher  eveiy  infpiration,  and  fink  as  much  every 
expiration,  but  never  fo  low  as  that  the  water  may  come 
over  the  mouth. 

“  7thly,  If  therefore  a  perfon  unacquainted  with 
fwimming,  and  falling  accidentally  into  the  water,  could 
have  prefence  of  mind  fufficient  to  avoid  draggling  and 
plunging,  and  to  let  the  body  take  this  natural  pofition, 
lie  might  continue  long  fafe  from  drowning,  till  perhaps 
help  would  come  ;  for  as  to  the  clothes,  their  addition¬ 
al  weight  while  immerfed  is  very  inconfiderable,  the 
water  fupporting  it  *,  though  when  he  comes  out  of  the 
4  water,  he  wrould  find  them  very  heavy  indeed.” 

•oflearnin*  The  method  of  learning  to  fwim  is  as  follows:  The 
to  fwim.  ^  perfon  muft  walk  into  water  fo  deep  that  it  will  reach 
to  the  breafL  He  is  then  to  lie  down  gently  on  the 


belly,  keeping  the  head  and  neck  perfectly  upright,  tlieSwimolL 
bread  advancing  forward,  the  thorax  inflated,  and  the  vlu 
back  bent  $  then  withdrawing  the  legs  from  the  bottom, 
and  ftretching  them  out,  ftrike  the  arms  forwards  in  uni- 
fon  with  the  legs.  Swimming  on  the  back  is  fomevvhat 
fimilar  to  that  on  the  belly  j  but  with  this  difference,  ft 
that  although  the  legs  are  employed  to  move  the  body 
forwards,  the  arms  are  generally  unemployed,  and  the 
progreftive  motion  is  derived  from  the  movement  of  the 
legs.  In  diving,  a  perfon  muft  clofe  his  hands  together, 
and,  prefting  his  chin  upon  his  bread,  make  an  exertion 
to  bend  with  force  forwards.  While  in  that  pofition,  he 
mud  continue  to  move  with  rapidity  under  the  furface  j 
and  whenever  he  choofes  to  return  to  his  former  fixa¬ 
tion,  be  has  nothing  to  do  but  bend  back  his  head,  and 
he  will  immediately  return  to  the  furface. 

It  is  very  common  for  novices  in  the  art  of  fwimming 
to  make  ufe  of  corks  or  bladders  to  aflid  in  keeping  the 
body  above  water.  Some  have  utterly  condemned  the 
ufe  of  thefe  5  however,  Dr  Franklin  allows  that  they 
may  be  of  fervice  for  fupporting  the  body  while  one  is 
learning  what  is  called  the  Jtroke,  or  that  manner  of 
drawing  in  and  driking  out  the  hands  and  feet  that  is 
neceffary  to  produce  progreftive  motion.  u  But  (fays  f  :0 

he)  you  will  be  no  fwimmer  till  you  can  place  confi-  ! 

dence  in  the  power  of  the  water  to  fupport  you :  I  I  ^ 
would  therefore  advife  the  acquiring  that  confidence  in 
the  firff  place,  efpecially  as  I  have  known  fever al  who, 
by  a  little  of  the  pra&ice  neceffary  for  that  purpofe, 
have  infenfibly  acquired  the  droke,  taught  as  it  were  by 
nature. 

“  The  pra&ice  I  mean  is  this:  Chocfing  a  place  ^  J- J  L 
where  the  water  deepens  gradually,  walk  coolly  into  i t  quiring I 
till  it  is  up  to  your  bread  :  then  turn  round  your  face^ence.i  \ 
to  the  fhore,  and  throw  an  egg  into  the  water,  be-  L 

tween  you  and  the  fnorc  ;  it  will  fink  to  the  bottom, 
and  be  eafily  feen  there,  if  the  water  is  clear.  It  mud 
lie  in  the  water  fo  deep  as  that  you  cannot  reach  it  to 
take  it  up  but  by  diving  for  it.  To  encourage  yourfelf 
in  order  to  do  this,  refle£f  that  your  progrefs  will  be 
from  deeper  to  fhallower  water  5  and  that  at  any  time 
you  may,  by  bringing  your  legs  under  you,  and  land¬ 
ing  on  the  bottom,  raife  your  head  far  above  the-  water  : 
then  plunge  under  it  with  your  eyes  open,  throwing 
yourfelf  towards  the  egg,  and  endeavouring,  by  the  ac¬ 
tion  of  your  hands  and  feet  againft  the  water,  to  get 
forward  till  within  reach  of  it.  In  this  attempt  you 
will  find  that  the  water  buoys  you  up  againft  your  incli¬ 
nation  ;  that  it  is  not  fo  eafy  a  thing  to  fink  as  you  ima¬ 
gined  ;  that  you  cannot  but  by  a<flive  force  get  down  to 
the  egg.  Thus  ycu  feel  the  power  of  the  water  to  fup¬ 
port  you,  and  learn  to  confide  in  that  powrer  *,  while 
your  endeavours  to  overcome  it,  and  to  reach  the  egg, 
teach  you  the  manner  of  a&ing  on  the  wTater  with  your 
feet  and  hands  ;  which  aclion  is  afterwards  ufed  in  fwim¬ 
ming  to  fupport  your  head  higher  above  water,  or  to  go 
forward  through  it.”  ^  ] 

As  fwimming  is  a  healthy  exercife  and  a  pleafant  swiumj  j 
amufement,  and  as  a  dexterity  in  it  may  frequently  put  a  pleafal ! 
it  in  a  man’s  power  to  fave  his  own  life  and  the  lives  of ant*  ui.e1 
his  fellow-creatures,  perhaps  of  his  deareft  friends,  itexeral 
can  neither  be  ufelefs  nor  uninterefting  to  confider  a  few 
of  the  evolutions  which  a  fwimmer  mud  be  m after  of, 
that  he  move  in  any  dire&ron  without  difficulty,  with¬ 
out  danger,  and  without  being  unneceffarily  fatigued. 

There 
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There  are  feveral  different  ways  o?  turning  one’s  felf 
'in  fwimming.  You  may  do  it  in  this  way  :  Turn  the 
palm  of  the  right  hand  outwards,  extend  the  arm  in  the 
fame  manner,  and  make  a  contrary  movement  with  the 
left  hand  and  left  arm  ;  then,  by  a  gradual  motion,  in¬ 
cline  your  head  and  whole  body  to  the  left  fide,  and  the 
evolution  will  be  finilhed.  There  is  another  way  which 
is  eafier  Hill  :  Bend  your  head  and  body  toward  that 
fide  to  which  you  are  going  to  turn.  If  you  wilh  to 
turn  to  the  left,  incline  the  thumb  and  the  right  hand 
toward  the  bottom,  bend  the  fingers  of  the  right  hand, 
dretch  it  out,  and  ufe  it  for  driving  away  the  water  fide- 
wife,  or,  which  is  the  fame  thing,  for  pulhing  yourfelf 
the  contrary  way.  At  the  fame  time,  with  your  left 
hand,  the  fingers  being  clofe,  pufh  the  water  behind 
you,  and  all  at  once  turn  your  body  and  your  face  to  the 
left,  and  the  manoeuvre  will  be  accomplilhed.  If  you 
wilh  to  turn  to  the  right,  you  mull  do  with  your  right 
hand  what  you  did  with  your  left,  and  with  your'  left 
what  you  did  with  your  right.  You  muff  be  careful 
when  turning  yourfelf  never  to  dretch  out  your  legs, 
and  be  fure  that  the  water  be  fo  deep  that  you  be  in  no 
danger  of  hurting  yourfelf. 

When  you  are  fwimming  on  your  belly,  and  wilh  to 
turn  on  your  back,  draw  your  feet  in  quickly,  and 
1]y t0  throw  them  before  you  ;  dretch  out  your  hands  behind 
you,  and  keep  your  body  firm  and  Heady.  When  you 
wilh  to  turn  from  fwimming  on  your  back,  fold  your 
feet  at  once  under  your  body  as  if  you  were  throwing 
them  to  the  bottom,  and  at  the  fame  inftant  dart  your 
body  forwards,  that  you  may  fall  upon  your  belly. 

In  fvvimming,  the  eyes  ought  to  be  turned  towards 
heaven.  This  is  a  molt  important  rule,  and  to  the  ne- 
gle£l  of  it  many  of  the  accidents  which  befal  fwimmers 
are  owing.  For  when  they  bend  their  eyes  downwards, 
they  infenfibly  bend  their  head  too,  and  thus  the  mouth 
being  too  deep  in  the  water,  may  admit  a  quantity  of  it 
in  breaking  }  befides,  the  more  the  body  is  dretched,  it 
covers  a  greater  part  of  thejurface  of  the  water,  and  con- 
fequently  its  fpecific  gravity  is  lefs.  Any  perfon  who 
will  make  the  experiment  will  find  it  impoflible  to  dive 
while  he  keeps  his  head  ere£l  and  his  eyes  fixed  on  the 
heavens  (a). 

The  eafiefl  podure  in  fwimming  is  lying  on  the  back. 
When  you  wilh  to  fwim  in  this  podure,  lay  yourfelf 
foftly  on  your  back,  and  raife  your  bread  to  the  furface 
of  the  water,  keeping  your  body  extended  in  the  fame 
line.  Put  your  hands  eafily  over  the  upper  part  of  your 
thighs,  and  throw  out  your  legs  and  draw  them  in  alter¬ 
nately,  keeping  them  within  two  feet  of  the  furface.  In 
this  way  you  may  advance  in  any  dire£lion  you  pleafe. 
You  may  perhaps  not  like  having  fo  much  of  your  head 
under  water  \  there  is,  however,  no  way  of  fwimming 
fo  eafy,  fo  fafe,  and  fo  little  fatiguing.  If  you  wilh  to 
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fwim  with  great  rapidity,  you  may  ufe  your  arms  as  well  Swimming- 
as  your  feet )  and  you  will  find  this  the  eafiefl  way  of  ^ 

breaking  the  force  of  the  waves.  ri 

In  fwimming  on  the  back,  one  may  advance  forward  and  ad- 
as  well  as  backward.  For  this  purpofe  the  body  mull  vance  *orjp 
be  kept  flraight  and  extended  j  the  bread  inflated,  fo A 
that  the  hollow  of  the  back  may  affume  a  femiclrcular 
form.  The  hands  mud  recline  over  the  upper  parts  of 
the  thighs.  It  is  alfo  neceffarv  to  raife  the  legs  one  af¬ 
ter  another,  and  draw  them  in  drcngly  towards  the 
hams,  and  then  leave  them  fufpended  in  the  water. 

This  way  of  fvvimming  is  not  only  pleafant,  but  may 
ferve  to  red  you  when  fatigued,  iz 

When  you  are  tired  with  fwimmingon  your  back  and^°.w  t0 
belly,  you  may  fwim  on  one  fide.  When  you  wifh  to  ^(Tfide 
do  this,  fink  a  little  your  left  fide  and  raife  your  right  ; 
you  will  immediately  find  yourfelf  on  your  left  fide. 

Move  then  your  left  hand  without  either  railing  orfink- 
ing  it  ;  you  have  only  to  ft  retch  it  and  draw  it  back,  as 
in  a  draight  line,  on  the  furface  of  the  water.  Indepen¬ 
dent  of  the  pleafure  which  this  kind  of  motion  will  give 
you,  you  will  have  the  fatisla£lion  of  feeing  both  tides  of 
the  river.  13 

It  is  podible  to  fwim  on  the  belly  without  the  affift-  How  tc 
ance  of  the  hands.  For  this  purpofe  you  mud  keep  your^*™ 
bread  erc£l,  your  neck  draight,  and  fix  your  hands  be-^yy  r  y 
hind  your  head,  or  upon  ycur  back,  while  you  move  iuliit- 
forward  by  employing  your  feet.  This  way  is  not  witb-ancc  of  the 
out  its  advantages.  It  is  an  excellent  refource  when  the 
arms  are  feized  with  a  cramp,  or  with  any  indifpolition 
which  makes  it  painful  to  exert  them.  This  in  feme 
cafes  may  be  preferable  to  fwimming  on  the  back  j  for 
while  in  that  attitude,  one  cannot  fee  before  them  with¬ 
out  turning  every  indant.  If  one  of  your  legs  be  feized 
with  a  cramp,  take  hold  of  it  with  the  hand  oppofite  to 
it,  and  ufe  the  other  hand  and  leg  to  advance  or  fupport 
yourfelf.  r 

A  very  ancient  and  graceful  mode  of  fwimming,  is  How  to 
that  of  fvvimming  with  the  hands  joined.  When  you  fwim  with 
wifh  to  put  this  in  pra6lice,  join  your  hands,  keeping  thy  bands 
the  thumbs  and  fingers  towards  heaven,  fo  that  theyJoine 
may  appear  above  the  water  ;  then  draw  them  back  and 
pufh  them  forwards  alternately  from  your  bread.  This 
method  of  fwimming  may  be  ufeful  in  feveral  circum- 
dances,  but  above  all  if  you  are  entangled  with  grafs 
or  weeds.  Your  hands  will  then  open  a  paffage  for 
you.  b  I5 

As  a  perfon  may  fometimes  have  occafion  to  carry  with  the 
fomething  in  his  hand  in  fwimming,  which  he  is  anxious  hands  ele- 
to  preferve  from  the  water,  he  may  fwim  eafily  with  vate(h 
one  hand  and  hold  a  parcel  in  the  other,  as  Csefar  Twain 
with  his  Commentaries  at  Alexandria  *,  or  one  may  fwim 
with  both  hands  elevated.  To  perform  this  well,  the 
fvvimmer  mud  raifehis  bread,  and  keep  it  as  much  inflated 

as 


(a)  An  intereding  quedion  occurs  here,  which  deferves  to  be  confidered.  Since  the  body,  when  fpread  upon 
the  furface,  can  be  fupported  with  fo  little  exertion,  and  frequently  without  any  at  all,  as  in  fvvimming  on  the 
back,  how  comes  it  to  pafs  that  a  perfon  when  drowned  finks  and  frequently  rifes  again  fome  time  afterwards  ?  The 
reafon  is  this  :  In  the  a£l  of  drowning,  the  lungs  are  filled  with  water,  and  confequently  the  body,^  being  fpecifi- 
cally  heavier,  finks.  It  is  well  known  that  the  human  body  contains  a  great  quantity  of  air  :  this  air  is  at  fird 
compreffed  by  the  water  5  and  while  this  is  the  cafe  the  body  remains  at  the  bottom :  but  as  foon  as  the  air  by  its 
elafticity  endeavours  to  difengage  itfelf  from  the  compreflion,  the  body  is  fwelied  and  expanded,  becomes  fpecifi- 
cally  lighteMhan  the  water,  and  confequently  rifes  to  the  top. 
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Swimming  as  he  can,  at  the  fame  time  that  he  fupports  the  arms 
above  the  water.  It  muft  not  be  concealed,  that  this 
method  of  fwimming  is  attended  with  fome  danger  to 
one  tvho  is  not  dexterous  at  the  art  j  for  if  one  fliould 
imprudently  draw  in  his  bread,  wThen  his  arms  are  rai- 
fed,  he  would  immediately  link  to  the  bottom. 

When  a  man  plunges  into  the  water,  and  has  reached 
the  bottom,  he  has  only  to  give  a  fmall  droke  with  his 
foot  againd  the  ground,  in  order  to  rife )  but  an  experien¬ 
ced  fwimmer,  if  he  mifles  the  ground,  has  recourfe  to  an¬ 
other  expedient,  which  is  very  pretty,  and  which  has  not 
been  much  confidered.  Suppofe  him  at  a  condderable 
depth,  when  he  perceives  that  he  cannot  reach  the  bottom. 
In  fuch  a  cafe,  lie  fird  puts  his  hands  before  his  face,  at  the 
height  of  his  forehead,  with  the  palms  turned  outward¬ 
ly  )  then  holding  the  fore  part  of  his  arm  vertically,  he 
makes  them  move  backwards  and  forwards  from  right  to 
left ,  that  is  to  fay,  thefe  two  parts  of  his  arms,  having 
the  elbow  as  a  kind  of  pivot,  defcribe  very  quickly, 
both  the  hands  being  open,  and  the  fingers  joined,  two 
fmall  portions  of  a  circle  before  the  forehead,  as  if  he 
would  make  the  water  retire,  which  he  in  fa&  does  } 
and  from  thefe  drokes  given  to  the  water,  there  refults 
an  oblique  force,  one  part  of  which  carries  the  fwimmer 
upwards. 

There  are  many  artificial  methods  of  fupporting  one’s 
felf  in  water,  but  we  have  not  room  to  defcribe  them. — 
Thofe  who  wifh  to  fee  a  full  account  of  them  may  con- 
fult  the  Encyclopedic  Methodique . 

SWIMMING  ofFifh.  A  great  proportion  of  the  in¬ 
habitants  of  the  waters  have  an  air-bladder,  by  which 
they  poife  themfelves.  Their  movements  chiedy  depend 
upon  their  tail.  See  Anatomy,  Part  II.  \  and  Ich¬ 
thyology. 

SWINDLER,  a  word  which  has  been  lately  adopted 
into  the  Englifh  language,  derived  from  the  German 
word  fchwindely  “  to  cheat.”  Swindling  has  now  be¬ 
come  fo  common  in  feveral  of  tlie  great  towns  of  this 
country,  that  it  is  unfortunately  too  well  known  to  re¬ 
quire  any  defeription. 

SWINE.  See  Sus,  Mammalia  Index . 
SwiNE-Stone,  See  Mineralogy  Index . 
SWINGING,  a  kind  of  exercife  drongly  recom¬ 
mended  to  peifons  in  confumption  by  fome  phyficians, 
and  difapproved  of  by  others.  See  Medicine  Index . 

SWING-TREE  of  a  waggon,  is  the  bar  fadened  acrofs 
the  fore-guide,  to  which  the  traces  of  the  horfes  are  fad¬ 
ened. 

5  WING -Wheel,  in  a  royal  pendulum,  that  wheel 
which  drives  the  pendulum.  In  a  watch  or  balance 
clock  it  is  called  the  crown-wheel. 

SWINGLE,  in  the  fireworks  in  England,  the  wood¬ 
en  fpoke  which  is  fixed  to  the  barrel  that  draws  the 
wire,  and  which,  by  its  being  forced  back  by  the  cogs 
of  the  wheel,  is  the  occafion  of  the  force  with  which  the 
barrel  is  pulled. 

SWITZ,  or  Schweits,  the  capital  of  one  of  the 
cantons  of  Switzerland,  to  which  it  gives  name,  feated 
on  the  ead  fide  of  the  lake  Lucerne,  in  N.  Lat.  46.  55. 
E.  Long.  8.  30. 

SWISSERLAND,  or  Switzerland,  a  mountain¬ 
ous  didrift  of  the  fouth  of  Europe,  which  at  the  latter 
end  of  the  18th  century,  formed  a  republic  compofed  of 
feveral  independent  dates  or  cantons,  but  which  may 
now  be  regarded  as  a  province  of  France. 
l 
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Switzerland  is  bounded  on  the  north  and  ead  by  Ger¬ 
many,  on  the  fouth  by  Italy,  and  on  the  wed  by  the  de- 
partmeats  of  the  Higher  and  Lower  Alps,  and  the 
mouths  of  the  Rhone.  Its  extent  from  eaii  to  wed  is Bounda)| 
computed  at  about  200  Britidi  miles,  and  its  breadth  and  ext* I 
from  north  to  fouth  at  about  130  Britidi  miles.  Its  con¬ 
tents  in  fquare  miles  are  edimated  at  14,960. 

Before  it  was  reduced  to  the  condition  of  a  French 
province,  Switzerland  contained  13  independant  cantons,  nm 
and  a  number  of  fmall  diftritts,  which  were  dependent 
on  the  cantons.  The  independent  cantons  were,  I.  Berne, 
including  the  Pays  de  Vaud ;  2.  Friburg  5  3.  Basil  j  4. 
SoLEURE  j  5.  SCHAFFHAUSEN  \  6.  ZURICH  j  7.  APPEN- 

zel-,  8.  Lucerne  5  9.  £ug  j  10.  Schweitz*  1 1.  Un¬ 


der  walden  j  12.  Uri  *  13.  Glaris.  The  didri&s 


dependent  on  thefe  cantons  were,  the  principality  of 
Neufchatel ;  the  bifhopric  of  Bajil  *  county  of  Baden  ; 
the  free  Bail  lager ;  Turgovla  ;  Tokenburg  ;  the  Rhein- 
thal ;  lands  of  the  Abbey  of  St  Gal ;  country  of  the 
Grifons;  Valteline  ;  Italian  Baillages  ;  the  Vallais .  Since 
its  fubje&ion  to  France,  the  country  has  been  divided 
into  the  following  19  cantons  *  viz.  Appenzel,  Argo- 
via,  Bafil,  Friburg,  Glaris,  Grifons,  Lucerne,  St  Gal, 
Schaffhaufen,  Schweitz,  Soieure,  TefTin,  Thurgovia, 
Underwald,  Uri,  Vaud,  Zug,  and  Zurich.  An  account 
of  the  mod  important  of  thefe  cantons,  and  of  their  ca¬ 
pitals,  will  be  found  under  their  proper  heads  in  this 
work.  4 

With  refpeft  to  the  air,  foil,  and  produce,  that  part  Air,  lo 
of  the  canton  of  Berne  to  the  ead  of  the  lake  of  Ge-prcxkj 
neva,  together  with  the  cantons  of  Uri,  Schweitz,  Un-&c* 
derwalden,  Glaris,  and  Appenzel,  and  part  of'  the  can¬ 
ton  of  Lucerne,  confid  of  dupendeus  mountains,  whofe 
fiimmits  are  faid  to  be  from  9000  to  I200Q  feet  above 
the  level  of  the  fea,  confiding  of  inacceflible  rocks,  of 
which  fome  are  quite  bare,  while  others  are  always  co¬ 
vered  with  ice  and  fnow.  Among  the  mountains  are 
many  excellent  medicinal  and  other  fprings,  cold  and 
warm  baths,  water-falls,  precipices,  deep  narrow  valleys, 
and  caverns.  The  highed  are  thofe  in  the  canton  of 
Uri.  Many  of  the  valleys  are  covered  with  lakes,  or 
watered  by  brooks  and  rivers. 

In  fome  of  them  are  towns,  villages,  woods,  vine¬ 
yards,  and  corn-lands.  Both  on  the  mountains  and  in  the 
valleys  the  air  is  extremely  cold  in  winter  *  but  in  fum- 
mer  it  is  very  pleafant,  cool,  and  refrefhing  in  the  former, 
but  excefiively  hot  in  the  latter.  Sometimes  it  is  win¬ 
ter  on  the  north  fide  of  a  mountain  when  it  is  dimmer 
on  the  other 5  nay,  flowers  may  be  gathered  fometimes 
with  one  hand  and  fnow  with  the  other.  Prodigious 
mafles  of  ice  and  fnow  often  fall  from  them  in  winter, 
and  do  a  great  deal  of  damage  *  and  mod  of  the  dreams 
and  rivers  take  their  rife  from  the  thawing  of  the  ice 
and  fnow  on  their  Tides  and  tops.  From  the  rifing  or 
defeending  of  the  clouds,  with  which  they  are  common¬ 
ly  enveloped,  the  inhabitants  can,  for  the  mod  part, 
pretty  exa<Rly  foretel  the  changes  of  the  weather *  fo 
that  they  ferve  them  indead  of  weather  glades. 

The  other  and  lower  parts  of  Switzerland  are  very 
pleafant  and  fertile, being  diverfifiedwith  vineyards, corn¬ 


fields,  meadows,  and  padure-grounds.  The  mountains 


in  thefe  are  but  mole-hills  in  comparifon  of  the  others* 
there  is  neither  fnow  nor  ice  on  them  irt  dimmer  *  and 
they  frequently  afford  not  only  good  padurage,  but  ar¬ 
able  ground.  Many  petrifa£tions  are  found  both  among 


*  fands 
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zer-  thefe  and  the  others,  with  a  variety  of  foftils.  The 
id.  fands  of  the  rivers  yield  gold  dull,  particularly  thofe  of 
the  Rhine,  the  Emmet,  and  the  Aar,  the  Reufs,  the 
Arve,  and  the  Inn. 

The  metals  of  this  country  being  generally  found  to 
be  brittle,  the  only  mines  that  are  worked  are  a  few 
of  iron.  In  the  lower  parts  of  Switzerland  they  fow 
rye,  oats,  barley,  fpelt,  flax,  hemp.  Wines  of  various 
forts  are  alfo  produced  by  fome  of  them,  with  a  variety 
of  fruits.  Of  wood  for  fuel  and  other  ufes  there  is  ge¬ 
nerally  plenty  j  in  fome  places,  however,  they  are 
obliged  to  burn  {beep’s  dung,  and  in  others  a  kind  of 
heath  and  fmall  flirubs.  In  the  valleys  they  cultivate 
faffron  with  fuccefs.  The  Swifs  derive  their  principal 
fubfiftenee  from  their  flocks  and  herds  of  cattle,  which 
in  fummer  graze  on  the  mountains.  Their  cheefe  is 
much  efteemed,  efpecially  that  of  Berne  and  Griers  in 
the  canton  of  Friburg.  Great  numbers  of  liorfes  are 
alfo  bred  here,  and  bought  up  for  the  French  cavalry. 
Befides  the  above-mentioned  rivers,  the  Rhone  and  the 
-  Tefin  have  their  foiirces  in  this  country.  The  lakes  are 
very  numerous  ;  but  the  chief  are  thofe  of  Geneva, 
Neufchatel,  Biel,  Zurich,  Thun,  Brien,  Conftance,  and 
Lucerne.  Both  rivers  and  lakes  abound  with  fifti, 
and  afford  a  cheap  water-carriage.  Switzerland  is  not 
fo  populous  as  many  other  countries  in  Europe  ;  and 
the  Popifli  cantons  lefs  fo  than  the  Proteftant.  The  to¬ 
tal  number  of  the  inhabitants  is  computed  at  2,000,000. 
age,  The  language  generally  fpoken  here  is  the  German, 
,n»  in  which  alfo  public  affairs  are  tranfa&ed ;  but  in  thofe 
parts  of  the  country  that  border  on  Italy  or  France,  a 
corrupt  French  or  Italian  prevails.  The  two  predo¬ 
minant  religions  are  Calvinifm  and  Popery.  Of  the 
former  are  the  cantons  of  Zurich  and  Berne,  the  towns  of 
St  Gal,  Geneva,  Muhlhaufen,  and  Biel,  the  principality 
of  Neufchatel,  the  greater  part  of  Bafle,  Sehaffhaufen, 
the  country  of  the  Grifons,  the  Thurgau,  Toggen- 
burg,  Glaris,  and  the  Rhine  valley  ;  the  frontiers  of  Ap- 
penzel,  with  a  fmall  part  of  Solothurn,  and  fome  places 
in  the  mountains  of  Baden  and  Sargans.  The  reft  of 
the  Swifs  cantons,  allies,  and  dependents,  are  Popifh. 
For  the  education  of  youth  there  is  an  univerfity  at 
Bafle,  and  academies  at  Zurich,  Berne,  Laufanne,  and 
Geneva ;  befides  gymnafiums  and  fcholse  illuftres,  both 
in  the  Popifh  and  Proteftant  cantons.  There  are  alfo 
focieties  among  them  for  the  improvement  of  the  Ger- 
,  man  language,  and  the  fciencesi, 

fee-  The  principal  manufa&ures  are  fnuff  and  tobacco, 
and  linen  of  feveral  forts,  lace,  thread,  ftlk,  and  worfted 
ftockings,  neckcloths,  cotton  fluffs,  gloves,  handker¬ 
chiefs,  filks  of  feveral  forts,  gold  and  filver  brocades,  a 
variety  of  woollen  manufa&ures,  hats,  paper,  leather  of 
all  forts,  earthen  wares,  porcelain,  toys,  watches,  clocks, 
and  other  hardwares,  &c.  The  trade  of  Switzerland 
is  generally  promoted  by  many  navigable  lakes  and 
rivers.  In  fome  of  the  above  manufa&ures,  and  in 
cheefe,  butter,  flieep,  horfes,  black  cattle,  hides,  and 
fkins-,  the  exports  are  confiderable  }  and  as  the  imports 
are  chiefly  grain  and  fait,  with  fome  American  and  Afi- 
atie  goods,  there  is  probably  a  large  balance  in  their 
favour.  In  fome  parts  of  Switzerland  drefs  is  reftrained 
3  by  lumptuary  laws. 

after  The  Swifs  are  a  brave,  honeft,  hofpitable,  hardy 
people  ;  very  true  to  their  engagements,  friendly  and 
humane.  In  fhort,  therfr  is  not  a  people  in  Europe 
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whofe  national  chara&er  is  better.  In  their  perfons-  Switzer-- 
they  are  generally  tall,  robuft,  and  well-made  *7  but ,  la*d‘  , 
their  complexions  are  none  of  the  beft,  and  thofe  that' 
live  in  the  neighbourhood  of  the  mountains  are  fubje& 
to  wens.  The  women  are  faid  to  be  generally  hand- 
fome  and  ivell-fhaped,  fenfible  and  modeft,  yet  frank, 
eafy,  and  agreeable  in  eonverfation.  Few  of  the  pea- 
fants  are  miferably  poor  ;  many  of  them  are  rieli,  efpe¬ 
cially  in  the  Proteftant  cantons,  and  that  of  Berne  in 
particular.  9 

In  the  very  confined  limits  to  which  we  are  now  re- Outline  of 
duced,  we  cannot  give  more  than  a  faint  outline  of  the  tBe  hift^>ry 
hiftory  of  Switzerland.  In  the  firft  century  before  thejan^ltZeI" 
Chriftian  era,  we  find  the  natives  involved  in  frequent 
wars  with  the  Romans,  by  whom  the  Helvetii  and  the 
Rhoetii,  two  of  the  moft  powerful  tribes,  were  entirely 
fubjugated.  In  the  beginning  of  the  4th  century  of  the 
Chriftian  era,  the  Allemanni,  a  German  tribe,  made  an 
irruption  into  Switzerland,  occupied  the  country,  and, 
as  is  fuppofed,  extirpated  the  Helvetii.  Soon  after  we 
find  the  weftern  part  of  Switzerland,  as  far  as  the  Reufs, 
occupied  by  the  Franks,  by  whom  it  was  annexed  to 
Burgundy,  while  the  eaftern  part,  or  the  Grifons,  was 
fubje&  to  Theodoric  the  Goth,  and  other  Italian 
princes.  In  the  beginning  of  the  7th  century,  Chrifti- 
anity  was  introduced,  chiefly  by  two  Irifli  monks,  Co- 
lumbanus  and  Gallus.  In  the  beginning  of  the  ictli 
century,  that  part  of  Switzerland  which  was  occupied 
by  the  Allemanni,  was  invaded  by  the  Huns  or  Ugurs, 
who  in  particular  ravaged  the  abbey  of  St  Gal,  at  that 
time  famous  for  its  power  and  its  literature.  The 
Huns  were  defeated  by  Conrad  king  of  Burgundy, 
about  the  year  928.  Soon  after  the  commencement  of 
the  nth  oentury,  the  diftri&s  of  Switzerland  began  to- 
be  regarded  as  a  part  of  the  German  empire,  and  in  the 
two  following  centuries  they  gradually  became  fubje& 
to  the  lioufe  of  Hapfburgh.  In  1307  commenced  the 
ftruggles  of  the  Swifs  with  the  houfe  of  Auftria,  thofe 
glorious  ftruggles  which  finally  terminated  in  the  com¬ 
plete  emancipation  of  that  brave  people,  and  in  the 
formation  of  a  confederacy  which  continued  to  be  the 
admiration  of  Europe  for  nearly  five  centuries.  The 
tranfa&ions  which  mark  this  eonteft  between  the  inha¬ 
bitants  of  a  fmall  diftri&  and  a  mighty  monarch,  and 
in  particular  the  heroifm  of  their  great  champion  Wil¬ 
liam  Tell,  arc  familiar  to  moll  of  our  readers.  We 
(hall  therefore  only  give  a  fhort  account  of  the  govern¬ 
ment  and  inftitutions  of  the  Swifs  cantons,  as  they  exift- 
ed  previous  to  the  late  revolution,  and  (hall  conclude 
this  article  with  a  brief  narrative  of  the  proceedings  of 
the  French,  when  they  entered  Switzerland  in  1797.  1Q 
With  refpe&  to  the  government  and  conftitution  ofConftitu- 
the  Swifs  cantons,  it  muft  be  remarked  that  fome  of tjpn  of  tlte 
them  were  ariftocracies  and  fome  democracies.  In  the 
former,  both  the  legiflative  and  executive  power  were  t^e  Irae 
lodged  in  the  burghers  or  citizens  of  the  capital  of  each  volution, 
canton  t  and  of  thofe  there  were  feven,  viz.  Zurich, 

Berne,  Bafle,  Friburg,  Soleure,and>Scliaffhaufen ;  ail  ac¬ 
count  of  the  moft  important  of  which  may  be  feen  under 
their  refpe&ive  names.  In  the  others,  the  legiflative 
power  was  lodged  in  the  whole  body  of  the  people,  and 
every  male  above  1 6,  whether  mafter  or  fervant,  had  a 
vote  in  making  laws  and  in  the  choice  of  magiftnttes. 

For  what  concerned  the  whole  Helvetic  body,  there 
were  diets  ordinary  and  extraordinary  $  the  former  were 
Y  ‘  held 
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held  annually,  and  the  others  on  particular  emergen¬ 
cies  ;  and  both  were  fummoned  by  the  eity  of  Zurich, 
which  appointed  the  time  and  place  of  their  meetings. 
Befides  the  general  diets,  fince  the  Reformation  there 
were  particular  diets  of  the  two  religions,  at  which  all 
public  affairs  of  confequence  that  regarded  the  two 
parties  were  treated  feparately  ;  for  though  a  fenfe  of 
their  common  intereft  obliged  them  to  ftudy  the  main¬ 
taining  the  league  and  union,  yet  it  is  eertain  that  the 
mutual  eonfidenen  between  the  cantons  was  in  fome 
meafure  loft  through  the  zeal  of  each  party^for  their 
particular  opinions,  efpeeially  of  the  Roman  Catholies. 
The  annual  general  diets  were  held  always  at  Frauen- 
field  or  Baden,  principally  to  regulate  the  affairs  of  the 
common  baillages.  Lucerne  took  the  lead  of  the  Ro¬ 
man  Catholie  cantons,  being  the  moft  powerful  of  that 
denomination  j  but  Zurieh,  though  lefs  powerful  than 
that  of  Berne,  took  the  preeedenee  of  all  the  other  ean¬ 
tons,  both  Proteftant  and  Popi(h.  Thefe  cantons  did 
not  make  one  commonwealth,  but  were  fo  many  inde¬ 
pendent  ftates,  united  together  by  ftri6t  allianees  for 
their  mutual  defenee.  The  extraordinary  diets  or  eon- 
greffes  were  held  at  Aldorf.  Each  canton  ufually  deputed 
two  envoys,  both  to  the  ordinary  and  extraordinary, 
to  which  alfo  the  abbot  and  the  town  of  St  Gal,  and 
the  town  of  Biel,  font  reprefentatjves.  To  the  13  can¬ 
tons  belonged  in  common  21  baillages,  2  towns,  and 
2  lordfhips.  The  allies,  as  they  were  called,  were  the 
abbot  and  town  of  St  Gal,  the  three  Grifon  leagues, 
the  republic  of  the  Valais,  the  towns  of  Muhlhaufen  and 
Biel,  the  principality  of  Neuenburg,  Geneva,  and  the 
biftiop  of  Bafle.  Of  thefe,  the  abbot  and  town  of  St 
Gal,  and  the  town  of  Biel,  were  regarded  as  members 
of  the  Helvetic  body,  but  the  reft  only  as  allies. . 

The  publie  revenues  were  in  general  very  ineon- 
fider.able,  though  they  have  been  computed  at  about 
X  ,000,0001.  fterling,  arifing  chiefly  from  the  ufual  re¬ 
galia,  appropriated  every  where  to  the  fovereign,.  the 
demefnes,  and  public  granaries,  voluntary  contributions, 
the  fale  of  fait,  and  a  land-tax  j  in  the  Proteftant  can¬ 
tons,  from  the  church  lands  alfo  that  were  feized  at  the 
reformation.  Exeept  in  Zurieh,  Bern,  Bafle,  and 
Schaffhaufen,  where  the  people  are  more  induftrious, 
have  a  greater  trade,  and  are  rieher  than  in  the  others, 
they  defrayed  only  the  ordinary  eharges. 

The  cantons  never  kept  any  Handing  troops  except 
for  a  few  garrifons  ;  but  their  militia  was  reckoned  to 
be  the  beft  regulated  of  any  in  Europe.  Every  male 
from  16  to  60  was  enrolled,  and  about  one-third  of 
them  formed  into  regiments.  They  were  all  obliged  to 
provide  themfelves  with  arms,  clothing,  accoutrements, 
and  to  appear  on  the  dated  days  for  exercife  ;  and  the 
feveral  cantons  and  diftri&s  were  obliged  to  furnifh 
themfelves  with  a  fufficient  train  of  artillery,  and  all  the 
«ther  implements  of  war.  The  Swifs  of  the  feveral 
cantons  were  allowed  to  engage  in  the  ferviee  of  fueh 
foreign  princes  and  ftates  as  were  in  allianee  with  thofe 
cantons,  or  with  whom  they  had  made  a  previous  agree¬ 
ment.  Sueh  ftates  paying  an  annual  fubfidy  to  the  re- 
fpecfive  eantons,  were  allowed  to  make  levies.  Every 
man  enlifted  voluntarily,  for  what  number  of  years  he 
pleafed,  at  the  expiration  of  whieh  he  was  at  liberty  to 
return  home.  Manv  thus  always  returning  from  foreign 
ferviee,  Switzerland  was  never  unprovided  with  able 
and  experienced  officers  and  foldiers. 
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It  was.feareely  to  be  expefled  that  a  country  folong  SwitJ  t 
and  fo  intimately  eonneSed  with  France,  by  its  pofition,  J^j3 
by  perpetual  allianee,  by  commerce,  and  partly  by  1 
language,  ftiould  efcape  the  influence  of  the  principles  Origin  1 
of  its  revolution,  when  ftates  far  more  remote  and  di-  the dif{ 
ftinfl  were  ftrongly  imbued  with  their  fpirit.  Butjfwee 
previous  to  the  epoch  of  the  French  revolution,  various  *cl1 
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parts  of  the  Swifts  confederation  had  been  the  leat  or  French  I 
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civil  difcord,  and  popular  murmurs.  In  fome  cantons  public 
the  indignant  fpirit  of  the  fubjeft  had  led  him  to  revolt 
acainft  what  he  deemed  the  oppreflive  adminiftration 
of  the  ruler  ;  in  others,  the  diftinftions  whieh  exift  in 
fociety,  and  which  form  the  different  dalles  of  privi¬ 
leged  and  unprivileged  individuals,  were  ftrangtly  and 
inverfely  diftributed.  The  French  revolution,  declar¬ 
ing  the  principle  of  equality,  found  a  wide  predifpofi- 
tion  among  the  fubjefts  of  the  Swifs  confederacy  to 
embrace  the  caufe,  and  as  ftrong  a  refiftance  on  the 
part  of  the  governors,  who  were  deeply  interefted  in 
oppofing  the  progrefs  of  opinions  fo  immediately  fub- 
verfive  of  authority.  Confcious  that  with  fueh  a  fyfteni 
no  brotherhood  could  be  eherifhed,  many  of  the  lead¬ 
ing  eantons  kept  themfelves  in  a  ftate  of  watchfulnefs, 
bordering  on  hoftility,  againft  the  principles  eftabliihed 
by  the  French  national  affembly.  But  with  fo  power¬ 
ful  a  fanaion,  the  frowns  of  power  were  ineffe&ual .  to 
ealm  the  murmurs  of  difeontent  j  and  elaims,  which 
fear  or  policy  had  hitherto  (hut  up  in  fllenee,  were  now 
produced,  with  confidence  that  they  would  be  admitted 
from  the  fentiment  of  fear,  if  not  of  juftiee. 

Among  thofe  who  were  moft  aaive  in  demanding  a 
review  of  their  grievances  were  the  inhabitants  of  the 
French  part  of  the  canton  of  Berne,  known  by  the 
name  of  the  Pays-de-Vaud.  The  nobles  and  the  high¬ 
er  clafles  of  this  province  had  long  tranfmitted  to  their 
children  a  hereditary  hatred  of  the  government  of 
Berne.  This  difaffeaion  was  not  eoncealed  j  nor  is 
it  Angular  that  the  defire  of  ehange  fhould  operate  on 
the  titled  and  the  rich,  while  they  faw  their  political 
exiftenee  depending  on  the  will  of  a  felf-ele£ted  fove- 
reign,  and  their  provinces  fubje&ed  to  the  adminiftra¬ 
tion  of  an  emiffary  of  thofe  whom  they  confidered  as 
ufurpers  of  their  lights.  .  . 

But  however  ftrongly 'the  fenfibility  of  the  fubject  in¬ 
habitants  of  the  Pays-de-Vaud  was  excited  by  this  poli¬ 
tical  degradation,  they  were  compelled  to  fubmit,  or 
brood  over  their  grievances  in  filence.  1  hey  were  in¬ 
capable  of  procuring  redrefs  by  foree*?  and  the  fovereign 
burghers  of  Berne  were  too  firmly  feated  to  regard  the 
remonftrances  of  impotent  claimants,  or  to  liften  to  the 
murmurs  of  difeontent.  Partial  infurre&ions  againft  the 
governments  of  certain  cantons  had  often  taken  place  in 
Switzerland.  Thefe  diforders  had  fometimes  been  [up* 
preffed  and  puniftied  with  the  interpolition  of  the  neigh¬ 
bouring  cantons,  where  the  danger  was  not  excefllve ; 
but  when  thefe  infurre&ions  wore  the  ferious  ehara&ers 
of  rebellion  or  revolt,  the  whole  confederation  marched 
againft  the  confpirators.  France  before  the  revolution 
bad  even  lent  its  aid  to  the  fuppreftien  of  thofe  domeftic 
quarrels,  and  had  become  the  inftrument  of  vengeance 
to  the  infulted  fovereign  ;  fo  that,  whatever  was  the  de¬ 
gree*  of  oppreflion,  or  whatever  the  defire  of  refiftance, 
redrefs  was  become  hopelefs,  and  change  impoflible.  . 

It  was  chiefly  among  the  clafles  of  burghers  and  arti- 
zans  who  inhabited  the  towns,  that  difeontent  aSa1^ 
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zer-  the  ruling  power  prevailed.  The  peafants,  lefs  oppref- 
,d.  fed,  becaufe  more  ignorant  of  their  rights  and  privileges, 
— '  n0t  only  did  not  themfelves  oppofe  the  aggreflions  of  the 
chief  men  in  power,  but  even  aflifted  them  in  quelling 
iiifurre&ions  which  arofe  among  their  rival  clafles. 

All  writers  agree  in  the  exi {fence  of  vexatious  and 
oppreffive  abufes  among  all  the  governments  of  the  Swifs 
cantons,  at  the  time  of  which  we  are  now  writing.  The 
v  defpotifm  of  their  inff  itutions  *,  the  abufes  of  eledion  to 
fovereign  councils  *,  the  daily  and  encroaching  fpirit  of 
authority  *,  the  overgrown  influence  of  patrician  fami¬ 
lies  5  the  ftriking  inequality  which  prevailed,  even  on 
this  bafis,  of  ariftocratical  power ;  the  monopoly  of  places 
of  profit  to  the  exclufion  of  worth  and  talent*,  the  unde¬ 
fined  limits  of  proconfular  adminiflration  ;  the  want  of 
encouragement  to  the  arts  and  fciences  *,  the  negled  of 
education  among  thofe  who  were  deltined  to  rule,  the 
void  of  which  was  filled  up  by  idlenefs,  arrogance,  igno¬ 
rance,  and  diflipation, — are  fo  many  features  prefented 
by  writers  of  different  chara&ers  and  difcordant  fenti- 
ments,  to  fill  up  the  pi&ure  of  this  vaunted  region  of 
happinefs  and  liberty. 

The  feverity  exercifed  by  the  government  of  Berne 
over  thofe  inhabitants  of  the  Pays-de-Vaud  who  had  af- 
fembled  on  the  14th  of  July  1791,  to  commemorate  the 
taking  of  the  Baftile  at  Paris,  and  exprefs  their  appro¬ 
bation  of  the  French  revolution,  had  created  in  the 
minds  of  the  French  people  fenfations  of  jealoufy  to¬ 
wards  their  Swifs  neighbours  *,  while  the  difbanding 
and  difmifTal  of  the  Swifs  regiments  in  the  fervice  of 
France,  had  contributed  to  exafperate  the  government 
of  the  cantons  againft  the  new  republic. 

All  the  cantons,  except  that  of  Berne,  appeared  for  a 
long  time  difpofed  to  preferve  a  neutrality  towards  re¬ 
volutionary  France  ;  but  that  canton,  under  pretence  of 
fupporting  the  people  of  Geneva  againlf  the  aggreflions 
of  the  French,  firft  difplayed  an  avowed  hoftility,  and 
inarched  a  body  of  15,000  troops  towards  the  frontiers 
of  the  French  republic.  The  true  caufe  of  this  move¬ 
ment  in  the  canton  of  Berne,  has  been  by  others  dated 
to  be  the  hopes  entertained  by  fome  individuals  of  that 
government,  of  (haring  in  the  plans  of  emolument  and 
preferment  which  were  expe&ed  to  arife  on  the  re-efta- 
blifhment  of  monarchy  in  France.  The  mutual  jealoufy 
fubfifting  between  the  Swifs  cantons  and  the  ruling 
power  in  France,  was  heightened  by  the  prote&ion 
given  by  fome  of  the  cantons  to  the  French  emigrants, 
and  by  the  correfpondence  which  others  of  the  cantons 
had  held  with  the  bloody  tribunal  of  Robefpierre.  Af¬ 
ter  the  retreat  of  the  allied  armies  from  the  frontiers  of 
France,  the  Swifs  found  it  politic  to  make  at  lead  a 
(bow  of  amity  towards  the  vi&orious  republic  j  and  ac¬ 
cordingly  recognifed  the  exifting  government  of  the 
republic,  and  openly  received  M.  Barthelemy  as  its 
charge  d'affaires .  Still,  however,  the  (incerity  of  the 
cantons  was  juftly  doubted  by  the  French  directory, 
who  appear  to  have  long  formed  defigns  againfl  the  in- 
12  dependence  of  Switzerland. 

Pays-  The  directory,  confirmed  in  power,  and  relieved  from 
raud  the  controul  of  a -popular  legislature,  haftenedj  towards 
Jee  the  clofe  of  the  year  1797,  to  put  in  force  their  pro- 
lch>  je&  of  fubjugating  the  Swifs  republics.  The  firft  haf- 
1798.  tile  movement  on  the  part  of  the  French,  was  to  take 
poffeffion  of  the  Helvetic  part  of  the  bilhopric  of  Bafle, 
under  fome  frivolous  pretence,  and  contrary  to  an  ex> 
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prefs  treaty  concluded  with  the  Swifs  in  the  year  1792. 

Either  too  weak  or  too  prudent  to  refent  this  infraction  , 
of  their  rights,  the  Helvetic  body  dill  dattered  them¬ 
felves  with  an  amicable  termination  of  their  difference 
with  France  ;  when  an  infurreCtion,  which  broke  out 
in  the  Pays-de-Vaud ,  probably  through  French  indica¬ 
tion,  or  at  lead  through  the  influence  of  French  prin¬ 
ciples,  afforded  a  fuller  pretext  for  the  overthrow  of  the 
•government.  In  the  month  of  December,  the  French 
directory  thought  proper  to  interfere  in  this  domedic 
difpute,  and  demanded  from  the  government  of  Berne, 
what  they  termed  the  redoration  of  the  rights  of  that 
people,  and  the  affembling  of  the  dates  of  the  Pays-de- 
Vaud  in  their  ancient  form.  This  demand  they  imme¬ 
diately  prepared  to  enforce  by  arms  ;  and  General  Me¬ 
nard  was  ordered  to  march,  with  a  body  of  15,000 
men,  to  fupport  the  claims  of  the  petitioning  party  in 
the  Pays-de-Vaud.  The  defigns  of  the  French  were 
for  the  moment  frudrated  by  the  timidity  or  generofity 
of  the  fupreme  council  of  Berne.  On  the  5th  of  Janua¬ 
ry,  1798,  they  iffued  a  proclamation,  enjoining  the  ci¬ 
tizens  of  the  Pays-de-Vaud  to  affemble  in  arms,  to  re¬ 
new  the  oath  of  allegiance,  to  proceed  immediately  to 
the  reform  of  every  abufe  in  the  government,  and  to 
affert  and  re-effablifli  all  their  ancient  rights.  A  com- 
midion  had  been  previoufly  appointed  at  Laufanne,  for 
determining  on  the  claims  of  the  petitioners,  and  for 
reindating  the  country  in  its  former  tranquillity.  From 
what  caufes  it.  happened,  we  have  not  as  yet  been  cor¬ 
rectly  informed,  but  the  proceedings  of  the  commiffion. 
feqmed  involved  altogether  in  embarraffment  and  delay. 

The  people  became  impatient,  and  the  infurreCtion  at 
once  broke  out  into  aCtual  hodility.  The  cadle  of  % 

Chillon  was  feized  by  the  infurgents ',  and  the  commo¬ 
tions  which  took  place  in  the  fouthern  didriCts  of  the 
province  appeared  no  lefs  formidable.  The  government 
of  Berne  now  determined  to  reduce  the  infurgents  by 
force  ;  and  a  body  of  20,000  troops,  under  the  com¬ 
mand  of  Colonel  Weifs,  was  difpatched  to  difperfe 
them.  Whether  the  lenient  meafures  purfued  by  this 
general,  were  confident  with  found  policy  or  not,  it  is 
impofiible,  from  the  materials  which  have  hitherto  fal¬ 
len  under  our  infpe&ion,  to  determine.  Suffice  it,  to 
fay,  that  though  it  is  not  certain  that  more  precipitate 
movements  would  have  faved  the  country,  yet  his  inac¬ 
tivity  undoubtedly  ferved  to  increafe  at  once  the. power 
and  the  audacity  of  the  infurgents.  Thus  fituated,  the 
approach  of  the  French  decided  the  conteff.  On  paf- 
fing  the  boundary,  Menard  difpatched  an  aide-de-camp, 
attended  by  two  huffars,  to  General  Weifs,  at  Yverdun  ; 
on  their  return,  a  fatal  affray  took  place  at  the  village 
of  Thierens,  in  which  one  of  the  huffars  was  killed. 

Who  were  the  aggreffors  in  this  unfortunate  bufinefs  is 
not  corre£lly  afeertained,  but  it  was  regarded  by  Me¬ 
nard  as  a  declaration  of  war.  His  troops  immediately 
advanced,  while  thofe  of  Weifs  retreated,  and  the 
whole  of  the  Pays-xle-Vaud  was,  by  the  beginning  of 
February,  in  the  poffeflion  of  the  French. 

The  government  of  Berne  (till  hoped,  it  appears,  to 
avert  the  deftru&ion  which  now  feemed  to  await  them  \ 
the  centinels,  who  had  killed  the  huffar  at  Thierens 
were  delivered  up,  and  freffi  negotiations  were  entered 
on.  In  the  mean  time,  however,  new  infurreflJons 
Were  planned  in  different  parts,  and  the  revolutionary 
mania  appeared  to  increafe.  In  the  feditious  affcmblage* 
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on  thefe  occafioiw,  the  French  envoy,  Mengaud,  was 
obferved  to  take  a  decided  part  ;  and,  on  the  2d  of 
.1  an  nary ,  he  formally  reclaimed  forae  perfons  who  had 
been  arrefted  for  treafonabk  practices  by  the  govern¬ 
ment  of  Berne,  as  the  friends  and  fillies  of  the  French 
republic.  To  this  reclamation  the  government  of  Berne 
r-aid  little  attention  5  arid  the  dandard  of  revolt  having 
been  eroded  at  Arau,  they  determined  on  effective 
meafuresior  its  fup predion  and  their  own  defence.  The 
Argovian  militia  marched  to  Arau  ;  the  town  find  pro¬ 
vince  wese  immediately  reduced,  and  the  leaders  of  the 
Hifurre6Hon  were  taken  into  cudody. 

War  now  appeared  inevitable.  To  conciliate  the 
minds  of  the  people,  and  induce  them  more  freely  to 
war  on  the  ]cn(j  t]ie;r  affiftance,  the  government  of  Berne  decreed, 
part  of  the  lhat  ^  ^p^tics  from  the  principal  towns  and  communes 
cantons.  he  added  to  the  fupreme  council  ;  and,  on  the 

2d  of  February,  thefe  new  deputies  took  their  feats. 
A  general  reform  of  all  the  abufes  of  the  government 
was  the  firft  refolution  agreed  on  in  their  deliberations  ; 
and  the  example  of  Berne  was  followed  by  the  cantons 
of  Lucerne,  Fribourg,  Soleure,  Schaffhaufen,  and  Zu¬ 
rich. 

While,  in  this  date  of  things,  freffi  negotiations  were 
commenced  with  the  French  dire&bry,  a  defenfive  force 
of  about  20 rOOO  men  was  colledled.  *  The  other  Swifs 
cantons  difpatched  their  quotas  to  the  defence  of  Berne, 
which  amounted  to  about  5500  men.  .  A  truce  had 
been  concluded  with  the  French  general  in  the  Pays-de- 
Vaud,  where  an  officer  of  the  name  of  Brune  had  fuc- 
ceedcd  Menard  in  the  command.  The  truce  was  to 
have  expired  on  the  id  of  IVIarch  ;  but  General  d’Er- 
lach,  fearful  led  the  fpirit  of  his  troops  fliould  dacken, 
demanded,  on  the  26th  of  February,  pofitive  orders  to 
put  his  army  in  motion,  and  the  council  immediately 
made  a  decree  to  that  effeft.  The  plan  of  the’ campaign 
was  now  arranged  by  M. -d* Erlach,  and  notice  had 
been  given  to  the  pods  that  hodilities  were  to  com¬ 
mence  on  the  evening  of  the  id  of  March  ;  when  the 
movements  of  the  Swifs  general  were  frudrated  by  the 
repeal  of  the  decree  which  had  been  fo  hadily  paffed, 
and  the  negotiation  was  renewed  with  the  French  com-' 
mander. 

M.  Mallet  du  Pan  afferts,  that  the  French  general 
Brune,  had  agreed  to  prolong  the  truce  for  30  hours  ; 
but,  on  the  2d  March,  the  cadle  of  Dornach,  -at  the 
northern  extremity  of  the  canton  of  Soleure,  was  at¬ 
tacked  and  carried  by  the  French  5  and  at  the  fame 
time,  13,000  men  were  marched  under  the  walls  of  So¬ 
leure,  which  capitulated  to  General  Schawenbourg  on 
jthe  fird  fummons.  Fribourg  was  immediately  after  re¬ 
duced  by  General  Brune,  and  the  Swifs  army  was  forced 
to  retreat. 

While  difaffe&ion  prevailed  in  the  army  of  General 
d’ Erlach,  the  inhabitants  of  Berne  faw  the  iapid  ap¬ 
proach  of  the  vi&onous  army.  On  the  3d  of  March, 
levy  of  the  Lctnrfjlhurm ,  or  the  riling  of  the  people 
pi  a  mafs,  was  proclaimed.  The  expedient1  did  not  fue¬ 
led  in  favour  of  the  magidrates  ;  the  people  were  no 
fooner  affembled  in  arms,  than  -they  of  themfelves  dif- 
fbtved  the  government ;  a  provifioiial  regency  was  elect¬ 
ed  for  the  occafion  ;  the  event  was  notified  to  General 
Brune  ;  and  to  facilitate  a  pacification,  an  order  ivas 
Blued  to  difmifs  the  army,  on  condition  that  the  French 
V/ould  keep  the  pods  they  at  prefent  occupied. 
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Unfatisficd'  with  this  conceffion,  the  French  general  Sw2| 
inlided  on  the  town  receiving  a  French  garrifun.  In 
the  mean  time  all  was  confufion,  both  in  Berne  and  in  "  r 
the  army  ;  the  left  divilion  of  which  had  mutinied,  de-  1 
ferted  their  pods,  and  put  to  death  fome  of  their  offi¬ 
cers.  By  defertion,  the  Swifs  army  was  now  reduced 
to  14,000,  to  which  might  be  added  the  undifeiplined 
rabble  which  the  Landdhurm  had  called  forth.  About 
8000  of  the  regular  forces  were  dationed  at  Neweneg, 
and  6400  held  the  pofition  of  Frauenbrun,  againd  which 
General  Schawenbourg  advanced  from  Soleure,  at  the 
head  of  1 8,000  men.  On  the  morning  of  the  5th 
March,  both  polls  were  attacked  by  the  French,  and  a 
momentary  fucccfs  feemed  to  crown  the  valorous  ef¬ 
forts  of  the  divifion  at  Neweneg ;  but  thofe  dationed  at 
Frauenbrun  were,  after  a  vigorous  refiftance,  obliged  to 
retreat ;  M.  d’Erlach  rallied  his  men  at  Uteren,  where 
a  fecond  engagement  took  place,  but  with  no  better 
fucccfs  on  the  part  of  the  Swifs.  At  Grouholtz,  how¬ 
ever,  they  again  made  a  dand,  whence  they  were  driven 
to  the  gates  of  the  capital,  where  they  were  completely 
routed.  The  Swifs,  in  this  engagement,  lod  2000  in 
killed  and  wounded  ;  while  the  lots  of  the  French  was 
about  1800.  j 

On  the  evening  of  the  5th,  General  Brune  entered  Berne] 
the  city  of  Berne  by  capitulation.  The  divifions  of  thetered  , 
Swifs  army  dationed  at  Neweneg  and  Guminen  retreat- de  F  i 
ed  ;  the  foldiers  of  this  lad  column,  in  defpair,  put 
their  officers  to  death  ;  and  the  unfortunate  d’ Erlach, 
in  Hying  from  the  field  of  battle,  was  murdered  by  his 
countrymen  and  foldiers. 

The  fubmiffion  of  nearly  the  whole  of  Switzerland 
followed  the  defeat  of  the  Bernefe.  The  democratic 
republics,  however,  dill  made  a  glorious  dand,  defeat¬ 
ed  General  Schawenbourg,  and  forced  him  to  retire  with 
the  lofs  of  3000  men.  1 

The  Swifs  confederacy,  after  this  revolution,  changed  HejVl 
its  conditution,  and  even  its  name.  Provifional  govern- reput 
ments,  under  the  dire&ion  of  the  French  generals,  wereforrm 
eftablidied  in  the  different  didrifts,  and  the  whole  af- 
fumed  the  name  of  the  Helvetic’republic.  Contribu¬ 
tions  were  levied  as  ufual,  by  the  French  -commiffion- 
ers  ;  and  fomc  diocking  enormities  are  reported  to  have  *  L 
been  committed,  chiefly  by  the  army  of  the  Rhine;  for^„,l* 
the  divifions  which  belonged  to  the  ’Srniy  of  Italy’  axe  gift*  * 
faid  to  have  conducted  themfelves  with  fuperior  huma-  ^ 
nity  and  juftice  *. 

In  the  beginning  of  1802,  a  neiv  conditution  was  Confi 
framed  for  the  Helvetic  republic,  under  the  direction  oftion 
Bonaparte.  Its  leading  features  are  as  follows.  lSo' 

The  Helvetic  republic  is  one.  Every  citizen  has  a 
right  of  fettling  in  any  canton  of  the  republic,  and  of 
exercifing  all  the  civil  and  ^political  rights  in  the  fame 
manner  as  the -'Citizens  of  the  canton. 

Betrie  is  the  capital  of  Helvetia.  The  Helvetic  ter¬ 
ritory  is  divided  into  21  cantons.  The  ecclefiaftical 
property,  in  general,  can  be  employed  6nly-  for  efta- 
blifhments  of  religious  inftru£lion,  or  of  charity. 

There  is  a  central  adminidtation  of  the  republic  for 
the  exercife  of  the  national  fovereignty,  and  an 'admin** 
Bration  of  the  cantons.  The  ;adminidration  of  the 
cantons  is  compofed  of  a  diet  and  a  fenate.  Fhe  diet 
is  formed  by  the  union  of  representatives  from  all  the 
cantons,  m  the  following  proportions. — Berne,  fix  ;  Zu¬ 
rich,  two  ;  Lucerne,  five  ;  Uri,  one  )  Schweitz,  three  ; 
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tzer-  Underwalden,  one  ;  Zug,  one  •,  Gians,  one ;  Solcure, 
md  two  ;  Fribourg,  three;  Bafle,  two;  Schafthaufen,  one; 

II  J  Appenzel,  one;  St  Gal,  four;  Tiirgovia,  two;  Ar- 

rt  covia,  two  ;  Baden,  two  ;  Vaud,  four  ;  Gnfons,  one  ; 

v  three  ;  Valais,  two.  The  members  of  the  diet 

remain  iive  years  in  office.  'I  he  diet  is  to  aiiemble  re¬ 
gularly  every  year  on  the  ift  of  March.  It  fhall  be  ex¬ 
traordinarily  convoked  by  the  fenate  when  the  majority 
of  the  cantons  require  it,  or  when  itfelf  (haft  judge  that 
mealure  neceffary.  The  prefident  of  the  diet  (hall.be 
the  lan dam t man  who  is  not  in  office.  He  has  a  calling 
vote,  in  cafe  the  votes  (hall  he  equally  divided.  A  de¬ 
putation  of  four  members  from  the  fenate  fliall  affifl  at 
the  diet,  and  (hall  take  part  in  its  deliberations,  but 
without  having  a  right  to  vote. 

The  fenate  is  compofed  of  two  landamtmans,  two 
fladt holders  or  lieutenants,  and  2 6  counfellors.  ^  Each 
canton  mud  have  at  leaft  one  member  in  it.  The  fe¬ 
nate  forms  the  projects  of  laws  and  regulations,^  and  fub- 
mits  them  to  the*  fan&ion  of  the  cantons.  The  two 
landamtmans  and  their  lieutenants  have  the  direfhon 
of  foreign  affairs.  The  fenate  names  and  recalls  diplo¬ 
matic  agents,  on  a  propofition  from  the  landamtmans. 
The  landamtman  in  office  is  to  receive  a  falary  of 
16,000  livres,  Swifs  currency  ;  the  fecond  landamt¬ 
man,  his  two  lieutenants,  and  the  members  of  the  petty 
council,  6000  livres;  tliofe  of  the  fenate  40OC.  I  he 
fenate  may  adjourn  for  three  months.  During  this 
interval,  the  petty  council  exercifes  the  executive 
power. 

SWIVELS,  a  kind  of  ring  made  to  turn  round  in  a 
flapte,  or  other  ring.  Thefe  are  uted  when  a  ffiip  lies 
at  her  moorings  ;  alfo  in  tedders  for  cattle,  that  they 
may  turn  round  without  unwarping  the  tedder. 

SmVEL-Caniion ,  is  a  fmall  piece  of  artillery  be¬ 
longing  to  a  ffiip  of  war,  which  carries  a  fliot  of  half  a 
pound,  and  is  fixed  in  a  focket  on  the  top  of  the  (hip’s 
fide,  (tern,  or  bow,  and  alfo  in  her  tops.  .  1  he  trun¬ 
nions  of  this  piece  are  contained  in  a  fort  of  iron  crotch, 
of  which  the  lower  end  terminates  in  a  cylindrical  pivot 
reding  in  the  focket,  fo  as  to  fupport  the  weight  of  the 
cannon.  The  focket  is  bored  in  a  ilrong  piece  of  oak, 
reinforced  with  iron  hoops,  in  order  to  enable  it  to  fuf- 
tain  the  recoil.  By  means  of  this  frame,  which  is  cal¬ 
led  the fwivei \  and  an  iron  handle  on  its  cafcable,  the 
gun  may  be  dire£led  by  the  hand  to  any  object.  It  is 
therefore  very  neeeffary  in  the  tops,  particularly  when 
loaded  with  mufket-balls,  to  fire  down  on  the  upper 
decks  of  the  adverfary  in  action. 

SWOONING.  See  Medicine,  N°  274, 

SWORD,  an  offenfive  weapon  worn  at  the  fide,  and 
ferving  either  to  cut  or  flab.  Its  parts  are,  the  handle, 
guard,  and  blade  ;  to  which  may.  be  added  the  bow, 
feabbard,  pummel,  &c. 

Sword  of  State,  which  is  borne  before  the  king, 
lords,  and  governors  of  counties,  cities,  or  boroughs,. 
&e.  For  or  before  the  king,  it  ought  to  be  carried  up¬ 
right ;  the  hilt,  as  low  as  the  bearer’s  waift,  the*  blade, 
up  between  his  eyes.  For  or  before  a. duke,  the  blade 
muft  decline  from  the  head,  and  be  carried. between 
the  neck’  and  the  right  (boulder.  For.  or  before:  an 
earl,  the  blade  is  to  be  carried  between  the  point  of  the 
(Wilder  and  the  elbow  :  and  for  or  before  a  baron,  the 
blade. is  to  be  borne  in  the  bend  of  the  arrm .  Xhh  ccr 
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remonial  form  no  lefs  denotes  the  dignity  of  a  governor  Sword 
than  the  coronet  fet  on  his  coat  of  arms.  Sylne 

SWORD-Fijh.  See  Xiphias,  ICHTHYOLOGY  Index . 

SWORN  BROTHERS  ( fratres  jurati),  perfons  who, 
by  mutual  oath,  covenanted  to  (hare  each  other’s  for¬ 
tune.  Formerly,  in  any  notable  expedition  to  invade 
and  conquer  an  enemy’s  country,  it  was  the  cuftom  for 
the  more  eminent  foldicrs  to  engage  themfelves  by  re¬ 
ciprocal  oaths  to-  fhare  the  rewards  of  their  fervice. 

This  practice  gave  occafion  to  the  proverb  of  /worn 
brothers  or  brethren  in  iniquity ,  becaufe  of  their  divid¬ 
ing  plunder  and  fpoil. 

"SYCAMORE-TREK.  See  Acer,  Botany  Index. 

SYCOPHANT,  an  appellation  given  by  the  an¬ 
cient  Athenians  to  tliofe  who  informed  of  the  expor¬ 
tation  of  figs  contrary  to  law  ;  and  hence  it  is  ftill 
ufed  in  general  for  all  informers,  parafites,  flatterers,., 
cheats,  &c. 

SYDENHAM,  Dr  Thomas,  an  excellent  Englifh- 
phyfician,  was  the  fon  of  William  Sydenham  of  Win- 
ford  Eagle  in  Dorfetffiire,  and  was  born  there  about 
the  year  1624.  He  fiudied  at  Magdalen-hall,  Oxford;  , 
but  left  that  univeriity  when  Oxford  was  garrifoned  for, 

King  Charles  I.  and  went  to  London  :  where,  becom¬ 
ing  acquainted  with  Dr  Thomas  Cox,  an  eminent  pliy- 
fician,  that  gentleman  perfuaded  him  to  apply  himfelf; 
to  the  ftudy  of  phyfic  ;  accordingly,  after  the  garrifon 
was  delivered  up  to  the  parliament,  he  retired  again,  to 
Magdalen-hall,  entered  on  the  fludy  of  medicine,  and 
in  1648  was  created  bachelor  of  phyfic.  Soon  after, 
he  was  made  a  fellow  of  All- Souls  college,  and  conti¬ 
nued  there  feveral  years  ;  when  leaving  the  univerfity,. 
he  fettled  at  Weft minfter,  became  dodlor  of  his  faculty 
at  Cambridge;  grew  famous  for  his  practice  ;  and  was 
the  chief  phyfician  in  London  from  the  year  I  660  to  - 
1670  ;  at  which  period  lie  began  to  be  difabled  by  the 
gout.  He  died  in  1689.  His  works  are  highly  eiteem- 
ed  both  at  home  and  abroad.  He  was  famous  for  his 
cool  regimen  in  the  fmall- pox ;  for  giving  the  bark  af¬ 
ter  the  paroxyfm  in  agues;  and  for  his  ufe  of  laudanum. 

He  regulated  his  pra£iice  more  by  his  own  observations 
and  inquiries,  than  by  the  method  either  of  *  his  prede- 
ceffors  or  contemporaries. 

SYENE,  an  ancient  city  of  Egypt,  fituated,  accord¬ 
ing  to  Mr  Bruce,  in  north  latitude  240  o'  45".  Pliny 
and  Strabo  both  fay  that  it  lay  direftly  under  the  tiopic 
of  Cancer.  Whether  Mr  Bruce’s  authority  be  fulh- 
cientito  overturn,  the  evidence  of  Pliny  and  Strabo,  we. 

(hall  leave  to  others  to  determine. 

Syene  is  remarkable  for  being  the<  place  where  the 
firft  attempt  was  made  to  meafure  the  circumference 
of  the  earth.  This  M’as  done*  by  Eratoft  hen es,  whom 
Ptolemy  Euergetes  had  invited  from  Athens  to  Alex¬ 
andria.  In  this  attempt  two  pofitions  were  affumed, 
viz*  that  Alexandria  and  Syene  were  exa&ly  500c  ft  a* 
dia  diftantirom  each  other,  and  that  they  .were  precife- 
ly  under  the- fame  meridian;  but' both  thefe  are- denied 
by  Mr  Bruce,  .who  has  made  many  obfervations.cn  the 
fubjeft  which  our  limits  will  not  allow  us  to  take  notice 
of  at  prefent.  He  tells  us,  that  there  is  at  Afum  an 
obelifk  erefted  by  Ptolemy  Euergetes,  the  patron  of 
Eratofthenes,  without  hieroglyphics,  direttly  facing 
the  Youth,  with  its  top  firft  cut  into- a  narrow  neck, 
then  fpread  out  like  a  fan  into*  a  fcmicircular  form, 
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With  pavements  curioufly  levelled  to  receive  the  fhade, 
and  make  the  reparation  of  the  true  fliadow  from  the 
'  penumbra  as  diftinft  as  poffible.  This  is  fuppofed  by 
Mr  Bruce  to  have  been  conftru&ed  with  a  defign  to 
vary  the  experiment  of  Eratofthencs  with  a  larger  ra¬ 
dius  ;  and  the  inquiry  concerning  the  dimenfions  of  the 
earth,  in  our  author’s  opinion,  was  theoccafion  of  many 
obelilks  being  ere&ed  in  this  kingdom  ;  a  demon  ft  ration 
of  which  is,  that  the  figure  of  the  top  is  varied  ;  being 
fometimes  very  (harp,  and  fometimes  a  portion  of  a  cir- 
.  cle,  in  order  to  get  rid  of  the  great  impediment  arifing 
from  the  penumbra,  which  makes  it  difficult  to  deter¬ 
mine  the  length  of  the  ffiadow  with  precifion.  It  is 
now  called  A/fouan, 

SYLL  A,  Lucius  Cornelius,  was  defcended  from 
the  illuftrious  family  of  the  Scipios.  His  behaviour  in 
his  younger  years  by  no  means  correfponded  with  the 
excellent  education  which  he  had  received.  But  de¬ 
bauchery,  in  (lead  of  bringing  along  with  it  infamy  and 
ruin,  its  ufual  attendants,  ferved  only  to  increafe  the 
wealth  of  this  fortunate  Roman;  for  Nicopolis,.  a  rich 
courtezan,  whofe  affe&ions  he  had  gained,  left  him  heir 
to  her  great  eftate. — He  learned  the  art  of  war  under 
Marius,  whom  he  attended  to  Numidia  in  quality  of 
queftor.  Though  hitherto  unaccuftomed  to  arms,  he 
became  in  a  ftiort  time  the  moft  (kilful  foldier  in  the  ar¬ 
my,  while  by  his  polite  and  obliging  behaviour  he  gain¬ 
ed  the  love  and  efteem  of  every  body.  His  courage  and 
dexterity  contributed  a  great  deal  towards  the  fuccefs 
of  the  iv ar  ;  it  was  his  eloquence  in  particular  that  per- 
fuaded  Bocohus  to  deliver  up  Jugurtha.  He  ferved  af¬ 
terwards  in  the  Social  war,  where  his  aflions  entirely 
eclipfed  thofe  of  every  other  commander.  As  a  re¬ 
ward  for  this  conduft  he  was  raifed  to  the  praetodhip. 
It  is  pretended  by  fome  that  Sylla  purchafed  this  digni¬ 
ty  ;  and  that  when  he  threatened  one  day  to  make  ufe 
of  the  powers  of  his  office  againft  Strabo  the  father  of 
Pompey,  that  Roman  replied  with  a  fmile,  “  You  are 
in  the  right  to  fay  fo  ;  your  office  is  certainly  yours, 
fince  you  purchafed  it.”  Be  this  as  it  may,  after  the 
conclufion  of  the  Social  war  he  was  made  conful,  and 
foon  after  declared  general  of  the  army  which  was  to 
be  fent  againft  Mithridates  king  of  Pontus.  Marius,  at 
that  time  the  moft  renowned  of  the  Roman  generals,  ex- 
pe&ed  that  the  management  of  this  war  would  have 
been  committed  to  him,  and  was  therefore  much  exaf- 
<  perated  at  the  difappointment.  The  people  were  per- 
fuaded  by  his  intrigues  to  reverfe  the  former  decree,  and 
fubftitute  him  in  place  of  Sylla.  Upon  this  he  fent 
down  officers  to  take  the  command  of  the  army  ;  but 
Sylla  by  this  time  had  gained  over  the  foldiers  ;  who, 
inftead  of  obeying  the  decree  of  the  people,  flew  Ma¬ 
rius’s  officers,  andintreated  Sylla  to  lead  them  inftantly 
to  Rome.  Accordingly  he  entered  the  city  fword  in 
hand,  (lew  Sulpicius  the  conful,  obliged  Marius  to  flee, 
new-modelled  the  laws,  and  afterwards  marched  into  the 
Eaft,  and  immediately  laid  fiege  to  Athens  ;  for  that 
city,  together  with  the  reft  of  Greece,  had  fallen  into 
the  power  of  Mithridates.  He  wrote  to  the  Amphic- 
tyons,  who  were  aflembled  at  Delphi,  to  fend  him  all 
the  gold  which  was  depofited  in  the  temple  of  Apollo, 
becaufe  he  flood  in  need  of  money  ;  promifing,  at  the 
fame  time,  to  reftore  it  again  at  the  end  of  the  war. 
When  he  received  this  treafure,  he  obferved,  with  an 
sir  of  raillery,  that  he  now  no  longer  defpaired  of  vic- 
i 
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tory,  flnce  the  gods  themfelves  furnilhed  him  with  mo¬ 
ney  to  pay  his  troops.  Famine  foon  obliged  the  Athe-  L- 
pians  to  think  of  afurrender.  Their  ambafiadors  wait¬ 
ed  on  Sylla,  and  began  to  harangue  about  Thefeus  and 
Codrus,  and  Marathon  and  Salamis,*— ■  when  he  inter¬ 
rupted  them,  and  exclaimed,  “  Go,  repeat  thefe  fine 
orations  in  your  fchools ;  I  have  come  hither,  not  to 
learn  your  hiftory,  but  to  chaftife  rebels.”  Athens 
was  at  laft  taken  by  aflault,  and  Sylla  was  upon  the 
point  of  deftroying  it,  when  he  recolle&ed  its  ancient 
glory,  and  fpared  (as  he  faid)  the  living  for  the  fake 
of  the  dead.  After  burning  the  Piraeus,  he  gained  two 
decilive  vi&ories  over  the  generals  of  Mithridates.  In 
the  fecond  battle,  which  was  fought  at  Orchomenus,  lie 
was  almoft  defeated  ;  his  troops  began  to  flee,  when, 
leaping  from  his  horfe,  he  fnatched  up  a  ftandard,  and 
advanced  againft  t^he  enemy,  crying  out,  “  I  will  die 
here  glorioufiy  ;  ^and,  foldiers,  when  you  are  aiked 
where  you  abandoned  your  general,  anfwer,  At  Orcho¬ 
menus.”  This  reproach  recalled  the  courage  of  the 
Romans  ;  they  followed  him  to  the  charge,  and  gain¬ 
ed  a  complete  vi^lory.  Mithridates,  humbled  by  thefe 
difafters,  fent  ambafiadors  to  fue  for  peace. 

Mean  time  Cinrta  had  declared  againft  Sylla  in  Italy; 
and  Marius  returning  from  banifnment,  had  taken  the 
moft  fever e  vengeance  on  all  his  enemies.  Sylla  was 
declared  a  traitor  ;  his  laws  were  reverfed,  his  friends 
murdered,  and  the  government  new-modelled.  The 
news  of  thefe  tranfa&ions  induced  Sylla  to  conclude  a 
treaty  with  Mithridates,  and  march  diredlly  to  Rome. 
His  approach  terrified  the  Romans.  Marius  and  Cinna 
were  both  dead  ;  but  the  confuls  made  vigorous  prepa¬ 
rations  to  oppofe  him.  A  civil  war  was  begtm  ;  but 
Sylla  in  the  end  fubdued  all  his  enemies,  and  entirely 
ruined  the  Marian  fa&ion.  He  entered  Rome  at  the 
head  of  his  victorious  army,  and  publicly  aflumed  the 
furname  of  Happy .  Happy,  indeed,  had  he  ceafed  to 
live  when  he  ceafed  to  conquer.  The  remainder  of  his 
life  contains  nothing  elfe  but  a  catalogue  of  the  moft 
abominable  cruelties.  He  declared  that  every  one  who 
expeCted  a  pardon  for  their  late  offences,  muft  gain  it  by 
deftroying  the  enemies  of  the  ftate.  The  fword  of  the 
affaffin  was  thus  unlheathed,  and  murder  encouraged  as 
the  path  to  power  and  diftinCtion.  The  nobleft  of  the 
Romans  were  everywhere  maffacred  ;  (laves  were  re¬ 
warded  for  cutting  off  their  mafters  ;  children  were 
feen  dragging  their  parents  to  execution  ;  and  brothers 
claiming  a  recompenfe  for  the  murder  of  brothers.  Syl¬ 
la  ordered  8000  wretches,  who  had  thrown  themfelves 
upon  his  clemency,  to  be  butchered  in  the  Campus 
Martius.  In  the  mean  time  he  entered  the  fenate-houfe, 
and  began  to  talk  with  great  coolnefs  about  his  exploits. 
The  fenate,  alarmed  at  the  horrid  outcries  of  the  fuf- 
ferers,  at  firft  thought  that  the  city  was  given  lip  to  be 
plundered  ;  but  Sylla  informed  them,  with  an  unembar- 
raffed  air,  that  it  was  only  fome  criminals  punifhing  by 
his  orders,  and  that  they  needed  not  be  apprehenfive  a- 
bout  their  own  fate. 

To  carry  on  thefe  cruelties  with  the  appearance  of 
juftice,  he  commanded  the  people  to  eleCt  him  dictator. 
He  kept  this  office  for  more  than  two  years  ;  and  then, 
to  the  amazement  of  all,  laid  it  down,  and  offered  to 
(land  his  trial  before  the  people.  Soon  afterwards  he 
retired  into  the  country,  and  plunged  headlong  into 
every  kind  of  debauchery.  Nor  did  he  relinquifh  his 
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cruelty  together  with  his  power:  His  wife  falling  ill  In 
the  midft  of  a  fumptuous  feaft,  he  divorced  her  imme¬ 
diately  ;  and  ordered  her  to  be  carried  away,  left  her 
'  death  (hould  interrupt  the  feftivity  of  his  houfe. 

He  died  of  the  morbus  pedicularis,  in  the  60th  year 
of  his  age.  His  body,  according  to  his  orders,  was 
burnt.  A  little  before  his  death  he  wrote  his  epitaph ; 
the  tenor  of  which  was,  that  no  man  had  ever  exceed¬ 
ed  him  in  doing  good  to  his  friends  or  injury  to  hisene- 
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mies. 


His  perfon  was  elegant,  his  air  noble,  his  manners 
eafy  and  apparently  fincere.  He  was  fond  of  pleafure, 
but  fonder  of  glory;  indulging  without  fcruple  in  fen- 
fual  delights,  but  never  fuffering  them  to  interrupt  his 
ferious  bufmefs :  He  was  eloquent,  liberal,  crafty,  infi- 
nuating;  a  profound  mader  of  diflimulation ;  he.  fpoke 
of  himfelf  with  modedv,  while  he  lavidied  praifes  on 
every  other  perfon :  He  (looped  even  to  an  acquaintance 
with  the  meaned  foldier,  and  cond.antly  adapted  himfelf 
to  the  humours,  purfuits,  and  opinions,  of  thofe  with 
whom  he  converfed.  Such  was  his  character  during  the 
earlier  part  of  his  life;  but  when  fuccefs  had  raifed  him 
above  the  neceflity  of  diflimulation,  he  difplayed  a  hi¬ 
deous  train  of  vices,  which  his  ambition  had  formerly 
taught  him  to  conceal. — It  was  Sylla  who  recovered  the 
works  of  Ariftotle  at  the  taking  of  Athens. 

SYLLABLE,  in  Grammar ,  one  or  more  letters 
pronounced  by  a  (ingle  impulfe  of  the  voice,  forming  a 
complete  found,  and  conflicting  a  word  or  a  part  of  a 
word.  No  (ingle'  letter  can  form  a  fy liable  except  a 
vowel.  The  longed  fyllable  in  the  Englilh  language  is 
the  word  Jlrength. 

The  mod  natural  way  of  dividing  words  into  fy lla- 
bles  is,  to  feparate  all  the  fimple  founds  of  which  any 
word  confids,  fo  as  not  to  divide  thofe  letters  which  are 
joined  clofe  together  according  to  the  mod  accurate  pro¬ 
nunciation. 

SYLLABUB,  a  kind  of  compound  drink,  mod  ufed 
in  the  dimmer  feafon;  ordinarily  made  of  white  wine, 
fugar,  and  nutmeg,  into  "which  is  milked  a  quantity  of 
new  milk  from  the  cow.  Sometimes  it  is  made  of  canary 
in  place  of  white  wine;  in  which  cafe  the  fugar  isfpar- 
ed,  and  a  little  lemon  and  nutmeg  are  added  indead  of 
it.  To  prepare  it  the  bed  way,  the  wine  and  other 
ingredients,  except  the  milk,  are  to  be  mixed  over 
night,  and  the  milk  or  cream  added  in  the  morning. 
The  proportion,  is  a  pint  of  wine  to  three  of  milk. 
For 

Syllabub,  Whipt .  To  half  a  pint  of  white  wine  or 
Rhenifli  is  put  a  pint  of  cream,  with  the  whites  of  three 
eggs.  This  they  feafon  with  fugar,  and  beat  with  bir¬ 
chen  rods,  or  work  with  a  fyringe.  The  froth  is  taken 
off  as  it  rifes,  and  put  into  a  pot;  where,  after  danding 
lo  fettle  two  or  three  hours,  it  is  (it  to  eat. 

SYLLABUS,  in  matters  of  literature,  denotes  a  ta¬ 
ble  of  contents,  or  an  index  of  the  chief  heads  of  a  book 
or  difeourfe. 

SYLLOGISM,  in  Logic ,  an  argument  or  term  of 
reafoning,  confiding  of  three  propofitions;  the  two  fird 
of  which  are  called  premifes;  the  lad,  the  conclujion. 
See  Logic,  Part  III. 

SYLVIA,  a  genus  of  birds,  belonging  to  the  order 
of  paffercs,  formed  by  Dr  Latham  by  limiting  the  mo- 
tacilla  to  the  wagtail,  and  arranging  the  other  fpecies, 
formerly  claffed  under  that  genus,  under  the  fylvia.  He 


makes  13  fpecies  of  the  motacilla,  and  174  fpecies  of  Sylvia 
the  fylvia.  See  MOTACILLA,  ORNITHOLOGY  Index. 

SYMBOL,  a  fign  or  reprefentation  of  fomething 
moral,  by  the  figures  or  properties  of  natural  things. 

Hence  fymbols  are  of  various  kinds;  as  hieroglyphics, 
types,  engimas,  parables,  fables,  &c. 

SYMMACHUS,  a  citizen  and  fenator  of  ancient 
Rome,  and  conful  in  the  year  39  L  ^as  us  ^en  ^°°^s 
of  epidles;  from  which,  as  well  as  from  other  things, 
we  collect,  that  he  was  a  warmoppofer  of  the  Chridian 
religion.  He  was  banidied  from  Rome  by  Valentinian 
on  dime  account  or  other,  but  afterwards  recalled  and 
received  into  favour  by  Theodofius.  Ammianus  Mar- 
cellinus  fpeaks  of  him  as  a  man  of  great  learning  and 
modedy.  Scioppius,  Pareus,  and  other  learned  men, 
have  written  notes  upon  the  epidles  of  Symmachus:  we 
know  of  no  later  edition  of  them  than  that  of  Frankfort, 

1642,  8 vo,  Ambrofe  bifhop  of  Milan  wrote  againd 
Symmachus,  and  fo  did  the  Chridian  poet  Pruden- 
tius. 

SYMMETRY,  the  jud  proportion  of  thefeveral  parts 
of  any  thing,  fo  as  to  compofe  a  beautiful  whole. 

Symmetry,  in  Painting.  See  Painting,  Part  I. 

Sea.  III. 

SYMONDSBOROUGH,  a  remarkable  large  bar- 
row  of  flints,  near  Wellington  in  Devondiire,  in  the 
northern  extremity  ofHemyock.  The  common  people 
have  a  notion  that  a  king  called  Symon  Was  buried  here. 

The  tradition  of  the  country  plainly  (hows  that  it  was 
the  burial-place,  of  fome  perfon  or  perfons  of  eminence. 

SYMPATHETIC,  fomething  that  aas  or  is  afted 
upon  by  fympathy.  Thus  we  fay,  fympathetic  difeafcs, 
inks,  &c. 

Sympathetic  Inks.  See  Sympathetic  Ink. 

SYMPATHY,  an  agreement  of  affeaions  and  in¬ 
clinations,  or  a  conformity  of  natural  qualities,  humours, 
temperaments,  which  make  two  perfons  delighted  and 
pleafed  with  each  other. 

Sympathy,  alfo  denotes  the  quality  of  being  affected 
by  the  affection  of  another;  ,  and  may  fubfid  either  be¬ 
tween  different  perfons  or  bodies,  or  between  different 
parts  of  the  fame  body.  It  is  either  fimilar  or  diflimi- 
lar ;  fimilar,  when  the  affection  or  action  in  the  fympa- 
thifer  is  fimilar  to  the  affection  or  action  in  the  fympa- 
thant;  and  diflimilar,  ivhen  thofe  are  different. — Sym¬ 
pathy  too,  is  often  an  imitative  faculty,  fometimes  in¬ 
voluntarily,  frequently  without  confcioufnefs  :  thus  we 
yawn  when  we  fee  others  yawn,  and  are  made  to  laugh 
by  the  laughing  of  another. 

Sympathy,  according  to  Dr  Jackfon  *,  relates  to  the  *  Treatife 
operations  of  the  affections  ofi  the  mind,,  to  the  opera- ^  -Sta¬ 
tions  of  the  imagination,  and  to  the  affections  of  the  ex-  P 
ternal  fenfes. 

I.  The  paflions  and  affections  of  the  mind  produce  in 
the  body  different  fenfations  and  imprefiions,  and,  as 
fym  pat  hies  of  confcioufnefs,  determine  in  general  the 
fpirits  to  thofe  parts  which  labour  mod,  or  are- mod  apt 
to  be  affected.  Thus  fear  and  anger  determine  to  the 
heart;  lud  to  the  eyes,  &c. ;  joy,  pity,  wonder,  and 
the  like,  to  the  head.  See  Passion,  page  14. 

The  affections  of  the  mind  of  one  perfon  will  often 
work  upon  the  fpirits  of  many.  Thus  whole  companies 
are  fometimes  difpofed  to  be  fad  and  melancholy,  or 
merry  and  jovial,  when  any  one  is  prefent  much  inclin¬ 
ed  to  either  of  thofe  dates  of  mind 5  and  it  lias  been 

obferved. 
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Sympathy,  obferved/ that  old  people,  who  have  loved  the  company 
of  the  young,  and  have  been  converfant  continually  with 
them,  have  generally  lived  long.  But  young  people 
muft  not  conclude  from  this,  that  the  company  and  con- 
verfation  of  the  grave  and  old  will  operate  upon  the  liv¬ 
ing  and  fenfitive  principle,  through  thcaffeftions  of  their 
mind,  and  difpofe  them  to  be  (hort-lived.  On  the  con¬ 
trary,  by  thus  improving  their  underftanding,  they  will 
:be  more  enabled  to  fortify  their  conftitution  and  refift 
the  ravages  of  youthfiil  indulgence. 

It  may  alfo  be  further  obferved,  that  thofe  tender 
fympathetic  affe&ions  which  lay  hold  of  the  mind,  at 
the  reprefentation  of  theatrical  performances,  originate 
from  the  fame  principle,  while  they  are  to  be  confidered 
as  the  fureft  teft  of  juft  execution  in  the  a£tor,  and  of 
the  expreffive  language  of  the  author.  Indeed  all  ftage 
effect  depends  on  fympathy. 

It  has  been  faid,  that  the  paffions  of  the  mind  arc 
occafionally  infe6lious,  particularly  fome  of  them.  Thus 
fear  and  Jhame  are  fometimes  very  fuddenly  fo.  We 
frequently  may  have  occalion  to  fee,  that  the  ftarting  of 
one  will  make  another  ready  to  ftart.  Again,  when 
one  man  is  opt  of  countenance  in  company,  others  will 
often  bluffi  in  his  behalf.  However,  the  ferious  paffions 
may  furely  be  fo  under  the  controul  of  reafon  as  to  refift 
infection,  whatever  may  be  the  cafe  of  temporary,  muf- 
cular,  or  nervous  attra&ion. 

2.  Our  author  is  inclined  to  think,  that  a  connexion 
between  the  affeflions  and  fenfations  of  the  female  mind 
and  uterus,  is  very  materially  concerned  in  the  procefs 
of  generation,  and  probably  can  alone  give  efficacy  to 
thofe  aftions  and  impreffions  fubfervient  to  conception, 
through  the  fympathizing  affe6Uons  of  the  mind.  But 
this  is  a  fubjeft  of  which  we  know  fo  little,  that  the 
Speculations  of  even  the  moft  diftinguiffied  philofophers 
refpe&ing  it  have  been  nothing  but  the  wild  ravings  of 
imagination. 

With  refpeft  to  the  depravity  and  force  of  the  ima¬ 
gination  in  the  produ&ion  of  fympathies,  they  always 
operate  moft  upon  “  weak  minds  and  fpirits,  and  there¬ 
fore  moft  on  women,  fuperflitious  and  fearful  perfons, 
ftek  people,  children,  and  young  creatures.”  Their  ef- 
fe<fts,  however,  fometimes  fail  to  appear,  becaufe  they 
are  encountered  and  overcome  by  the  mind  and  fpirit 
before  they  work  any  manifeft  effe6ts. 

Such  effe&s  are  obviated  upon  the  fame  principle 
which  eftablilhes  the  prevention  of  bodily  difeafe  :  “  for 
in  infe&ion  and  contagion  from  body  to  body  (as,  for 
example,  during  the  plague),  the  miafma  may  be  re¬ 
ceived  ;  but  from  the  ftrength  and  good  difpofition  of 
the  body,  it  is  expelled  and  wrought  out  before  it  has 
had  fufficient  time  to  form  the  difeafe.” 

It  has  been  faid,  and  many  are  of  the  opinion,  that 
the  force  of  imagination  doth  often  forward  the  end 
propofed-  Thus,  for  inftance,  it  has  been  put  as  a 
queftion,  “  Whether  a  man,  when  he  conftantly  and 
ftrongly  believes  that  fuch  a  thing  fhall  be  (as  that  fuch 
a  one  will  love  him,  and  the  like),  help*  any  thing  to 
the  effecting  the  thing  defired  ?”  Certainly  not  in  the 
manner  which  has  been  advanced,  namely,  “  by  a  fe- 
cret  operation  on  the  fpirit  of  another.”  If  he  fuccecds, 
it  is  either  becaufe  he  perfevered,  or  becaufe  his  perfe- 
verance  and  earneftnefs  (and  not  any  occult  operation) 
makes  him  at  length  be  attended  to. 

There  js  not  a  doubt  but  the  force  of  imagination  of- 
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ten  gives  energy  to  our  a6lions.  It  may,  however,  un-  Sympal 
lefs  we  are  much  on  our  guard,  eafily  delude  us  afide ' 
from  reafon.  It  has  been  the  tree  which  has  yielded  the 
fruits  of  fuperftition  in  former  times,  and  w  hich  has- of¬ 
ten  fed  the  human  mind  with  the  moft  extravagant  no¬ 
tions  of  fympathy.  Sympathies  of  this  kind,  fuch  as 
the  power  of  charms,  and  the  like,  are  now  pretty  ge¬ 
nerally  exploded. 

3.  The  five  fenfes,  hearing ,  tajling,  fuelling,  feeling , 
and  feeing ,  are  confcious  of  a  fympathetic  impreffion 
from  odious  obje6ts.  “  1.  A  difagreeable  found  will 
fet  the  teeth  on  edge,  and  make  all  the  body  (hivef. 

2.  The  (wallowing  of  a  naufeous  medicine  will  be  at¬ 
tended  with  a  (haking  of  the  head  and  neck.  3.  Dif- 
agreeable  fmells  produce  nearly  the  fame  effedl,  which 
are  lefs  perceived,  becaufe  there  is  a  remedy  at  hand  by 
(topping  the  nofe.  4.  If  you  come  fuddenly  out  of 
the  fun  into  the  (hade,  the  fenfe  of  feeling  is  diflur- 
bed  by  a  chillnefs  or  ffiivering  of  the  whole  body. 

5.  And  even  hidden  darknefs  produces  a  propenfity  ta 
ffiivering. 

There  is  a  very  apparent  reafon  why  a  fympathy 
ffiould  take  place  between  the  eyes.  Hence  their  mo¬ 
tions  are  fynchronous.  It  may  be  faid,  that  cuftom  and 
habit  difpofe  the  eyes  to  move  one  and  the  fame  way  j 
“  for  when  one  moveth  towards  the  nofe,  the  other  eye 
moveth  from  the  nofe.” 

Though  the  eyes  are  by  nature  prone  to  move  in 
concert,  cuftom  will,  however,  deftroy  this  natural  con¬ 
cert,  and  produce  the  contrary  effe6L  Thus  fome  peo¬ 
ple  can  fquint  when  they  will.  Our  author  therefore 
gives  this  caution  to  mothers  and  nurfes  :  “  Let  them 
not  fufter  infants  to  fit  with  a  candle  placed  behind 
them  5  for  both  their  eyes  will  be  difpofed  to  move  out¬ 
wards,  as  affe<fting  to  fee  the  light  of  the  candle,  which 
may  bring  on  the  habit  of  fquinting.” 

It  appears  as  a  quality  in  the  fenfes  of  hearing  and 
feeing,  “  that  the  inftrument  of  each  feparate  fenfe 
has  a  fympathy  and  fimilitude  to  that  which  giveth  the 
refle&ion.”  Thus  it  has  been  obferved,  “  that  the  eye 
will  fympathize  with  a  cryftal  glafs  or  water,  and  the 
ear  with  caves  and  fuch  hollow  places  as  are  fuited  to 
report  echo.” 

Sympathies  have  been  compared  to  unifons  of 
found  in  mufic.  Unifons  of  found  produce  agreeable 
fympathetic  feelings  }  the  reverfe  produce  difagreeable 
feelings.  “  A11  concords  and  difeords  of  mufic  are  (no 
doubt)  fympathies  and  antipathies  of  found.”  More¬ 
over,  “  they  are  faid  to  work  as  well  by  report  of  found 
as  by  motion.” 

The  moft  agreeable  as  well  as  odious  obje6ls  operate 
in  a  fecondary  way,  in  producing  thofe  fympathetic  im¬ 
preffions  and  aftions  which  they  commonly  give  rife  to. 

An  increafed  fecretion  of  faliva  often  takes  place  at  the 
light  of  a  favourite  difti }  and  the  running  of  water  from 
a  bottle,  or  otherwrife,  will  fometimes  a  ft  e  61  individuals 
of  a  particular  temperature,  with  an  involuntary  pro¬ 
penfity  to  void  urine. 

Many  have  attempted  to  account  for  the  remarkable 
fympathy  which  takes  place  between  parts  of  the  body 
feemingly  unconnefled  with  each  other  }  but  as  thefe 
attempts  are  merely  conjectures,  without  any  folid  prin¬ 
ciples  to  reft  on,  w7e  pafs  them  over  as  the  dreams  of  in¬ 
genious  men.  It  would  be  fortunate  for  fcience,  if  men 
would  confine  thetnfelvefe  to  thofe  fubjects  which  can  be 
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known,  and  never  draw  conclufions  till  they  have  efta- 
blifhed  principles.  See  PHYSIOLOGY,  chap.  ii. 

•  SYMPHONIA,  a  genus  of  plants  belonging  to  the 
clafs  of  monadelphia.  See  BOTANY  Index. 

SYMPHONY,  in  Mujic,  properly  denotes  a  confo- 
nance  or  concert  of  feveral  founds  agreeable  to  the  ear, 
whether  vocal  or  inftrumental,  called  alfo  harmony .  See 
Harmony. 

SYMPHYSIS,  in  Anatomy ,  one  of  the  kinds  of 
iunftures  of  articulations  of  the  bones.  See  Anatomy, 
N°  2. 

Cutting  the  SYMPHYSIS  of  the  Pubes .  See  Mid¬ 
wifery,  N°  136. 

SYMPHYTUM,  Comfrey,  a  genus  of  plants  be- 
longing  to  the  clafs  pentandria;  and  in  the  natural  fyf- 
tem  rangingunder  the 4 1  ft  order  afperifolise.  Stx  Botany 
Index . 

SYMPLOCE,  trvpTrXozri,  in  Rhetoric ,  a  figure, 
where  the  fame  word  is  repeated  feveral  times  in  the  be¬ 
ginning  and  end  of  a  fentence,  including  the  ana¬ 
phora  and  epitrophe:  thus,  ^uis  legem  tul it?  Ruilus . 
^uis  major em  populi  partem  fujfragiis  privavit?  Ruilus . 
S^uis  comitiis  prcefuit?  Idem  Ruilus. 

SYMPLOCOS,  a  genus  of  plants  belonging  to  the 
clafs  polydelphia.  See  Botany  Index . 

SYMPOSI  ARCH,  in  antiquity,  the  dire&or  or  ma¬ 
nager  of  an  entertainment.  This  office  was  fometimes 
performed  by  the  perfon  at  whofe  charge  the  entertain¬ 
ment  was  provided;  fometimes  by  another  named  by 
him 5  and  at  other  times,  efpecially  in  entertainments 
provided  at  the  common  expence,  he  was  eledled  by  lot, 
or  by  the  fuffrages  of  the  guefts. 

SYMPTOM,  in  Medicine ,  any  circumftance  which 
indicates  the  exiftence,  nature,  or  ftage  of  a  difeafe. 
Pain,  waking,  drowfinefs,  convulfions,  fuppreffion  of 
urine,  difficulty  of  breathing  and  fwallowing,  coughs, 
diftaftes,  naufeas,  thirfts,  fwoonings,  faintings,  loofenefs, 
coftivenefs,  drynefs  and  blacknefs  of  the  tongue,  are  the 
principal  fymptoms  of  difeafes.  See  Medicine,  N°  41. 
and  58. 

SYMPTOMATICAL,  in  Medicine ,  is  a  term  of¬ 
ten  ufed  to  denote  the  difference  between  the  primary 
and  fecondary  caufes  in  difeafes  :  thus  a  fever  from 
pain  is  faid  to  be  fymptomatical,  becaufe  it  rifes  from 
pain  only. 

SYNAiRESIS ,  Contraction, in  Grammar ,  a  figure 
whereby  two  fyllables  are  united  in  one;  as  semens  for 
vehemens. 

SYNAGOGUE,  among  the  Jews,  is  a  place  where 
that  people  met  to  worftiip  God.  Authors  are  not 
agreed  about  the  time  when  the  Jews  firft  began  to  have 
fynagogues : — Some  fuppofe  them  as  old  as  the  cere¬ 
monial  law,  and  others  fix  their  beginning  to  the  times 
after  the  Babylonifh  captivity.  They  eredted  fynagogues 
not  only  in  towns  and  cities,  but  alfo  in  the  country, 
efpecially  near  rivers,  that  they  might  have  water  for 
their  purifications  and  ceremonious  walkings.  No  fyna- 
gogue  was  built  in  any  town  unlefs  there  were  ten  per- 
fons  of  leifure  in  it;  but  there  might  be  many  in  one 
town,  or  in  one  quarter  of  a  town,  provided  it  was  very 
populous.  Jerufalem  is  faid  to  have  contained  480.  The 
chief  things  belonging  to  a  fynagogue  were,  1.  The  ark 
or  cheft,  made  after  the  model  of  the  ark  of  the  cove¬ 
nant,  containing  the  Pentateuch.  2.  The  pulpit  and 
delk  in  the  middle  of  the  fynagogue,  in  which  he  that  was 
Vol.  XX.  Part  I. 


to  read  or  expound  the  law  ftood.  3.  The  feats  or  pews  Synagogn* 
for  the  people.  4.  The  lamps  to  give  light  at  evening  ^ 

fervice,  and  the  feaft  of  dedication.  5.  Rooms  or  apart- 
ments  for  the  utenfils  and  alms  chefts.  The  fynagogue  u— — y— « a 
was  governed  by  a  council  or  affembly,  over  whom  was 
a  prefident,  called  The  Ruler  of  the  Synagogue .  Thefe 
are  fometimes  called  Chiefs  of  the  Jews,  The  Rulers , 

The  Priejls  or  Elders ,  The  Governors ,  The  Overfeers , 

The  Fathers  of  the  Synagogue.  Their  bufinefs  was  to 
punifti  the  difobedient,  by  cenfures,  by  excommunication, 
or  by  penalties,  fuch  as  fines  and  fcourging  ;  to  take 
care  of  the  alms,  which  are  frequently  called  by  the 
name  of  righteoufnefs.  The  chief  ruler,  or  one  of  the 
rulers,  gave  leave  to  have  the  law  read  and  expounded, 
and  appointed  who  (hould  do  it.  In  every  fynagogue, 
there  were  feveral  minifters  who  had  different  offices  af- 
figned  to  them.  Service  was  performed  three  times  a- 
day,  viz.  in  the  morning,  in  the  afternoon,  and  at 
night ;  at  the  time  of  morning  facrifice,  evening  facri-  > 
fice,  and  after  the  evening  facrifice  on  Mondays,  Thurf- 
days,  and  Saturdays,  there  was  a  more  forcible  obliga¬ 
tion  upon  the  people  to  attend  than  upon  the  other  days. 

There  are  fynagogues  at  London,  Amfterdam,  Rotter¬ 
dam,  Avignon,  Metz,  &c. 

SYNALOEPHA,  in  Grammar ,  a  contraction  of 
fyllables,  performed  principally,  by  fupprefimg  fome 
vowel  or  diphthong  at  the  end  of  a  word,  on  account 
of  another  vowel  or  diphthong  at  the  beginning  of  the 
next.  As,  UP  ego ,  for  ille  ego ,  &c. 

ConticueP  omnes  intentiqid  ora  tenebant .  Virg. 

It  is  called  by  the  Latins  collifo . 

SYNARTHROSIS.  M0  „ 

SYNCHONDROSIS.  J  See  Anatomy»  N  2- 

SYNCELLUS,  or  Sincellus,  an  ancient  officer  in 
the  family  of  the  patriarchs,  and  other  prelates  of  the 
eaftern  church.  The  word,  in  the  corrupt  Greek, 
fignifies  a  perfon  who  lies  in  the  chamber  with 
another;  a  chamber  fellow,  or  chum.  The  fvncellus 
wasanecclefiaftic,  who  lived  with  the  patriarch  of  Con- 
ftantinople,  to  be  a  witnefs  of  his  condudl ;  whence  it 
is,  that  the  fyncellus  was  alfo  called  the  patriarch's  eye , 
becaufe  his  bufinefs  was  to  obferve  and  watch.  The 
other  prelates  had  alfo  their  fyncelli,  who  were  clerks 
living  in  the  houfe  with  them,  and  even  lying  in  the 
fame  chamber,  to  be  witneffes  of  the  purity  of  their 
manners.  Afterwards  the  office  degenerated  into  a 
mere  dignity  ;  and  there  were  made  fyncelli  of  church¬ 
es.— At  laft,  it  became  a  title  of  honour,  and  was  be¬ 
llowed  by  the  emperor  on  the  prelates  themfelves;  whom 
they  called  pontifical fyncelli ,  and  fyncelli  Aug  uf  ales. 

SYNCHRONISM  denotes  the  happening  of  feverai 
things  at  the  fame  time.  See  Chronology. 

SYNCOPATION,  in  Mufic,  denotes  a  ftriking  or 
beating  of  time,  whereby  the  diftin&ion  of  the  feveral 
times  or  parts  of  the  meafure  is  interrupted.  However, 
it  is  more  properly  ufed  for  the  connefting  the  laft  note 
of  any  meafure,  or  bar,  with  the  firft  of  the  following 
meafure,  fo  as  only  to  make  one  note  of  both.  A  fyn- 
cope  is  fometimes  alfo  made  in  the  middle  of  a  meafure. 
Syncopation  is  alfo  ufed  when  a  note  of  one  part  ends 
or  terminates  on  the  middle  of  a  note  of  the  other  part. 

This  is  otherwife  denominated  binding.  It  is  likewife 
ufed  for  a  driving  note;  that  is,  when  fome  (horter  note 
at  the  beginning  of  a  meafure,  or  half  meafure,  is  fol- 
Z  lowed 
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lowed  by  two,  three,  or  more  longer  notes  before  an¬ 
other  fhort  note  occurs,  equal  to  that  which  occafioned 
the  driving,  to  make  the  number  even,  e.  gr.  when  an 
odd  crotchet  comes  before  two  or  three  minims,  or  an 
odd  quaver  before  two,  three,  or  more  crotchets.  In 
fyncopated  or  driving  notes,  the  hand  or  foot  is  taken 
up,  or  put  down,  while  the  note  is  founding. 

SYNCOPE,  Fainting  ;  a  deep  and  fudden  fwoon- 
ing,  during  which  the  vital  fundlions  are  fufpended.  See 
Medicine,  N°  98.  and  272. 

SYNCOPE,  in  Grammar,  an  elifion  or  retrenchment  of 
a  letter  or  fy liable  out  of  the  middle  of  a  word,  as  caldus 
for  calidus , 

SYNDIC,  in  government  and  commerce,  an  officer, 
in  divers  countries,  intruded  with  the  affairs  of  a  city  or 
other  community,  who  calls  meetings,  makes  reprefeiif 
tations  and  folicitations  to  the  miniftry,  magiftracy,  &c. 
according  to  the  exigency  of  the  cafe. 

SYNECDOCHE,  in  Rhetoric ,  a  kind  of  trope  fre¬ 
quent  among  orators  and  poets.  See  Oratory,  N°  56. 

SYNEC  PHONE  SIS,  in  Grammar,  a  coalition, 
whereby  two  fyllables  are  pronounced  as  one  ;  being 
much  the  fame  as  Synaloepha  and  Synjeresis. 

SYNEUROSIS.  See  Anatomy,  N°  2. 

SYNGENESIA,  (c-yyandyfiveo*^  u  congeneration),” 
the  name  of  the  19th  clafs  in  Linnaeus’s  artificial  fyfiem. 
See  Clarification;  Botany  Index . 

8YNGNATHUS,  Pipe-fish,  a  genus  of  fifhes  be¬ 
longing  to  the  cartilaginous  order.  See  ICHTHYOLOGY, 
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SYNOCHA,  and  S YNOCHUS,  in  Medicine ,  the  names 

See  Medicine,  N° 


of  two  fpecies  of  continued  fever. 

164. 

SYNOD,  in  Aftronomxj ,  a  conjun&ion  or  concourfe 
of  two  or  more  ftars  or  planets,  in  the  fame  optical 
place  of  the  heavens. 

Synod  fignifies  alfo  a  meeting  or  affembly  of  eccle- 
fiafti-cal  perfons  to  confult  on  matters  of  religion. 

Of  thefe  there  are  four  kinds,  viz.  1.  General,  or 
(oecumenical,  where  biffiops,  &.c.  meet  from  all  nations. 
Thefe  were  firft  called  by  the  emperors,  afterwards  by 
Cnriftian  princes  *,  till  in  later  ages  the  pope  ufurped  to 
himfelf  the  greateft  ffiare  in  this  bufinefs,  and  by  liis 
legates  prefided  in  them-  when  called.  2.  National, 
where  thofe  of  one  nation  only  come  together,  to  de¬ 
termine  any  point  of  do£!rine  or  difciplinc.  The  firft 
of  this  fort  which  we  read  of  in  England,  was  that  of 
Herudford  or  Hertford,  in  673?  and  the  laft  was  that 
held  by  Cardinal  Pole,  in  1555.  3  Provincial,  where 

thofe  only  of  one  province  meet,  now  called  the  con¬ 
vocation.  4.  Diocefian,  where  thofe  of  but  one  diocefe 
meet,  to  enforce  canons  made  by  general  councils,  or 
national  and  provincial fynods,  and  to  confult  and  agree 
upon  rules  of  difeipline  for  tliemfelves.  Thefe  were  not 
wholly  laid  afide,  till  by  the  a£l  of  fubmiffion,  25  Hen. 
VIII.  c.  19.  it  was  made  unlawful  for  any  fynod  to 
meet,  but  by  royal  authority.  See  Council  and  Con¬ 
vocation. 

Synods,  Provincial,  in  the  Government  of  the  Church 
of  Scotland .  See  PRESBYTERIANS,  N°  14. 

SYNOD  ALS,  or  Synodies,  were  pecuniary  rents 
(commonly  of  two  (hillings),  paid  to  the  bifhop,  or 
archdeacon,  at  the  time  of  their  Eafter  vifitation,  by 
every  pariffi  prieft.  They  were  thus  called,  becaufe 
ufualiy  paid  in  fy  nods ;  becaufe  anciently  biftiops  Vied 


Synod! 

Syracul 
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to  vifit  and  hold  their  diocefan  fynods  once. — For  the 
fame  reafon,  they  are  fometimes  alfo  denominated  fijno- 
d a  lie  a  ;  but  more  ufualiy ,  procurations,  _ 

SYNODICAL,  fomething  belonging  to  a  fynod. 

Thus,  fynodical  cpiftles  are  circular  letters  written  by 
the  fynods  to,  the  abfent  prelates  and  churches ;  or  even 
thofe  general  ones  directed  to  all  the  faithful,  to  inform 
them  of  what  had  paffed  in  the  fynod. 

SYNOECIA,  in  Grecian  antiquity,  a  feaft  cele¬ 
brated  at  Athens  in  memory  of  Thefeus’s  having  uni¬ 
ted  all  the  petty  communities  of  Attica  into  one  (ingle 
commonwealth  5  the  feat  whereof  was  at  Athens,  where 
all  the  affemblies  were  to  be  held.  This  feaft  was  de¬ 
dicated  to  Minerva  ;  and,  according  to  the  fcholiaft  on 
Thucydides,  it  was  held  in  the  month  Metagitnion . 

SYNONYMOUS,  is  applied  to  a  word  or  term  that 
has  the  fame  import  or  lignification  with  another. 

Several  works  have  been  compofed  for  the  ex- 
prefs  purpofe  of  explaining  fynonymous  words.  In  1777 
a  work  was  publiihed  on  the  Latin  fynonyma  at  Paris 
by  M.  Gardin  Dumefnil.  The  abbe  Girard  publiffied 
one  on  the  fynonymous  terms  of  the  French  language 
many  years  ago.  Another  was  publifhed  on  the  fame 
fubjeft  in  the  year  1785  by  the  abb£  Roubaud.  An 
account  of  the  Englifh  fynonyma  was  publiffied  by  an 
anonymous  author  in  1766  \  which  is  a  clofe  imitation, 
and  in  fome  parts  a  literal  tranflation,  of  the  abbe  Gi¬ 
rard’s  Synonymes  Franfois.  Mrs  Piozzi  has  written 
fome  effays  on  the  fame  fubje£L 

SYNOVIA,  in  Medicine,  a  term  ufed  by  Paraeelfus 
and  his  fchool  for  the  nutritious  juiee  proper  and  pecu¬ 
liar  to  each  part.  Thus  they  talk  of  the  fynovia  of  the 
joints,  of  the  brain,  &c. 

SYNTAX,  in  Grammar,  the  proper  conftru&ion  or 
due  difpofition  of  the  words  of  a  language  into  fentences 
and  phrafes.  See  Grammar  and  Language. 

SYNTHESIS,  in  Logic ,  denotes  a  branch  of  me¬ 
thod,  oppofite  to  analyfis. 

In  the  fynthefis  or  fynthetic  method,  we  purfue  the 
truth  by  reafons  drawn  from  principles  before  eftablifhed 
or  affumed,  and  propofitions  formerly  proved  :  thus  pro¬ 
ceeding  by  a  regular  chain,  till  we  come  to  the  conclu- 
fion.  Such  is  the  method  in  Euclid’s  Elements,  and 
mod  demonftrations  of  the  ancient  mathematicians, 
which  proceed  from  definitions  and  axioms,  to  prove 
propofitions,  &c.  and  from  thofe  propofitions  proved  to 
prove  others.  This  method  we  alfo  call  compofition ,  in 
oppofition  to  analysis  or  reflation .  See  Analysis. 
SYPHILIS.  See  Medicine,  N°  35a. 

SYPHON.  See  Hydrodynamics.  Some  uncom¬ 
mon  phenomena  in  nature  may  be  accounted  for  upon 
the  principles  of  the  fyphon  ;  as,  for  inftance,  that  of 
reciprocating  fprings.  See  PNEUMATICS,  N°  373. 

SYRACUSE,  a  celebrated  city  of  Sicily,  and  once  At  ff. 
the  capital  of  the  ifland.  It  was  built,  according  to 
Thucydides  and  Strabo,  by  Archias,  one  of  the  Hera- 
clidae,  who  came  from  Corinth  into  Sicily  in  the  fecond 
year  of  the  nth  Olympiad,  and  derived  its  name  from 
a  neighbouring  marfli  named  Syraco .  What  form  of 
government  firft  prevailed  in  the  city  is  not  known. 
Many  have  fuppofed  it  originally  to  have  been  governed 
by  kings  :  but  if  this  were  the  cafe,  the  monarchical 
government  continued  only  for  a  very  (hort  time  ;  fince 
Ariftotle,  Diodorus  Siculus,  and  Juftin,  mention  it  as 
being  very  early  fubjeft  to  a  democracy.  The  hiftory 
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Is  obfcurc  and  unimportant  till  the  time  of  Gelon,  when 
Syracufe  firft  began  to  make  a  confpicuous  figure. 

Gelon  was  born  in  the  city  of  Gela  in  Sicily,  of  the 
family  of  Telines,  who  had  been  created  prieft  of  the 
.infernal  gods.  He  fignalized  himfelf  in  a  war  carried 
on  a  train  ft  the  Syracufans,  by  Hippocrates  tyrant  of  Gela, 
whom  he  defeated  in  a  pitched  battle.  Having  thus 
become  very  powerful  among  his  countrymen,  he  foon 

found  means  to  feize  on  the  Sovereignty  for  himfelf.  In 

a  (hort  time,  having  put  himfelf  at  the  head  of  feme 
Syracufan  exiles,  he  marched  towards  that  place,  where 
he  was  received  with  loud  acclamations  and  obtained 
poffeflion  of  the  city.  b 

Gelon,  in  order  to  people  the.  capital  of  his  new 
dominions,  firft  demoliftied  the  neighbouring,  city  of 
Camarina,  and  tranfplanted  the  inhabitants  ta  Syracufe. 
Soon  after,  entering  into  a  war  with  the  Megareans,  he 
defeated  them,  took  and  rafed  their  cities,  and  in  like 
manner  tranfplanted  the  people.  Syracufe  thus  became 
powerful,  and  full  of  inhabitants  3  and  the  fnendfhip 
of  Gelon  was  courted  both  by  Athens  and  Lacedaemon 
at  the  time  of  the  Perfian  invafion.  In  the  mean  time 
the  Carthaginians  had  entered  into  a  treaty  with  the 
Perfians 3  by  which  it  was  agreed,  that  the  former 
Ihould  attack  thofe  of  the  Greek  name  in  Sicily  and 
Italy,  in  order  to  divert  them  from  aftifting  each  other. 
Sicily  was  accordingly  invaded  by  the  Carthaginians 
with  a  vaft  army  3  but  they  were  utterly  overthrown  by 
Gelon,  as  is  related  under  the  article  Carthage,  N° 

7 _ 9.  After  this  victory,  the  people  out  of  gratitude 

obliged  him  to  affumethe  title  of  king  3  which  till  that 
time  he  had  refufed.  A  decree  alfo  palled  by  which  the 
crown  was  fettled  on  his  two  brothers  Hiero  and  Thrafy- 
bulus  after  his  death.  .... 

The  new  king,  inftead  of  keeping  his  fubje£ts  in 
greater  awe,  ftudied  to  make  them  happy,  and  was  the 
firft  man  who  became  more  virtuous  by  being  raifed  to  a 
throne.  He  was  particularly  famous  for  his  honefty, 
truth,  and  fincerity  3  is  faid  never  to  have  wronged  the 
meaneft  of  his  fubje£h,  and  never  to  have  promifed  a 
thing  which  he  did  not  perform. 

Gelomdied  in  the  year  471  B.  C.  after  having  reigned 
three  or  four  years  3  and  was  fucceeded  by  his  brother 
Hiero,  whofe  chara£ler  is  differently  drawn  by  different 
hiftorians.  He  is  highly  celebrated  in  the  odes  of  Pin¬ 
dar  3  and  it  is  certain  that  his  court  was  the  refort  of 
men  of  wit  and  learning,  to  whom  he  behaved  in  the 
moft  courteous  manner  and  with  the  greatefl  liberality. 

In  459  B.  C.  Hiero  was  fucceeded  by  Thrafybnlus  3 
who  proving  a  tyrant,  was  in  ten  months  driven  out,  and 
a  popular  government  reftored  3  which  continued  for  the 
fpace  of  55  years. 

About  this  time  the  Syracufans  entered  into  a  war 
with  the  Siculi,  which  terminated  in  the  total  fubje&ion 
of  the  latter  3  after  which  Syracufe  became  fo  powerful, 
that  it  in  a  manner  gave  law  to  the  whole  iftand.  T he 
Greek  cities  indeed  enjoyed  a  perfe£l  liberty  3  but  they 
all  acknowledged  Syracufe  as  their  metropolis :  by  de¬ 
grees,  however,  the  latter  began  to  affume  fuch  an 
authority  over  them  as  was  totally  inconfiftent  with  li¬ 
berty  3  and  this  occafioncd  many  wars,  which  involved 
them  in  much  diftrefs  and  danger.  They  began  with 
the  Leontines,  whofe  territory  they  laid  wafte,  and  re¬ 
duced  their  city  to  great  ftraits.  Leontini  was  an 
Athenian  colony  :  and  this  furniftied  the  Athenians, 


who  had  already  meditated  the  conqueft  of  Sicily,  with  t  Syracuic.  ^ 
a  pretence  to  attack  the  Syracufans  with  their  whole 
force.  Under  colour  of  aftifting  their  countrymen, 
therefore,  they  fent  a  fleet  of  250  fail  to  Sicily  3.  but 
the  Leontines,  fenfible  that  their  pretended  allies  aimed 
at  nothing  lefs  than  the  conqueft  of  the  whole  ifland, 
concluded  a  peace  with  Syracufe  3  and  the  difappointed 
Athenians  vented  their  rage  on  thofe  who  had  advifed 
and  conducted  the  expedition. 

During  the  continuance  of  the  popular  government, 
the  Syracufans  took  part  in  the  long  war  between  A- 
thens  and  Sparta.  The  circumftances  which  took  place 
in  this  conteft  are  fufficiently  detailed  under  Attica, 

N°  126 — 150.  9 

This  war  was  fcarcely  ended,  when  a  new  and  for-Newinva- 
midable  invafion  by  the  Carthaginians  took  place  3  but 
the  event  of  that  expedition  was  as  unfortunate  to  the  nianSi  s  " 
Carthaginians  as  the  former  had  been,  as  has  been  par¬ 
ticularly  related  under  the  article  Carthage,  N  12. 
et  feq. 

In  the  mean  time,  a  confiderable  revolution  had  hap¬ 
pened  in  Syracufe.  The  city  of  Agrigentum  had  been 
taken  by  the  Carthaginians,  and  of  the  few  inhabitants 
who  efcaped,  fome  fled  to  Syracufe,  where  they  accufed 
the  Syracufan  commanders  of  having  betrayed  the  city  IO 
into  the  hands  of  the  enemy.  Dionyfius,  a  man  of  great  Rife  of 
valour  and  addrefs,  but  who  had  become  very  obnoxious  Dionyfius, 
to  the  populace,  took  this  opportunity  of  attempting  to 
retrieve  his  credit.  He  therefore  fupported  the  accufa- 
tions  brought  againft  his  countrymen  by  the  Agrigen- 
tines,  and  even  impeached  the  magiftrates  as  having  Jt 
fecret  intelligence  with  the  enemy,  and  attempting  to 
introduce  an  oligarchy.  As  his  fpeech  was  entirely  le¬ 
velled  againft  the  more  wealthy  citizens,  it  was  very  a- 
greeable  to  the  lower  clafs  :  the  commanders  were  in- 
llantly  degraded  5  and  others,  among  whom  was  Diony¬ 
fius,  were  appointed.  Having  once  gained  this  point, 
he  began  to  confider  how  he  might  get  all  his  colleagues 
turned  out.  For  this  purpofe  he  never  joined  in  any 
council  of  war  with  the  other  commanders,  nor  impart¬ 
ed  to  them  his  refolutions,  giving  out  that  he  could  not 
truft  them,  and  that  they  had  more  regard  for  their  own 
intereft  than  the  welfare  of  their  country.  But  while  he 
was  proceeding  in  this  manner,  the  more  prudent  part 
of  the  citizens,  perceiving  what  he  aimed  at,  complain¬ 
ed  of  him  to  the  fenate  and  magiftrates,  and  fined  him 
as  a  difturber  of  the  public  peace.  According  to  the 
laws,  the  fine  was  to  be  paid  before  he  could  lpeak  in 
public,  and  the  circumftances  of  Dionyfius  did  not  al¬ 
low  him  to  difeharge  it.  In  this  dilemma  he  was  afiifted 
by  Philiftus  the  hiftorian,  a  man  of  great  wealth,  who 
not  only  paid  this  fine  for  him,  but  encouraged  him  to 
fpcak  his  mind  freely,  as  it  became  a  vealous  citizen  to 
do,  promifing  to  pay  all  the  fines  that  ftiould  be  laid  up¬ 
on  him. 

Being  extricated  out  of  this  difficulty,  Dionyfius  next 
proceeded  to  inveigh,  with  ail  the  eloquence  of  which  lie 
was  mafter,  againft  thofe  who  by  means  of  their  power  or 
intereft  were  able  to  oppofe  his  defignS,  and  by  degrees 
brought  them  into  diferedit.  His  next  fcheme  was  to 
a*e t  thofe  exiles  recalled  whom  the  nobility  had  banifti- 
ed  at  different  times  3  as  thinking  that  they  would  fup- 
port  him  with  all  their  power,  as  well  out  of  gratitude 
as  out  of  hatred  to  the  oppofite-  party.  Having  gained 
this  point  alfo.  he  next  found  means  to  ingratiate  himi 
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felf  with  the  foldiery  to  fuch  a  degree,  that,  under  pre¬ 
tence  of  taking  proper  meafures  for  refilling  the  Car¬ 
thaginians,  he  was  chofcn  commander  in  chief,  with 
abfolute  and  unlimited  power.  This  was  no  fooner 
done,  than,  pretending  his  life  was  in  danger,  he  chofe 
out  1000  men  for  his  guard,  whom  he  attached'to  his 
intereft  by  great  promifes.  As  no  perfon  durft  now 
oppofe  him,  he  poffeffed  himfelf  of  the  citadel,  where 
all  the  arms  and  provifions  were  kept  ;  after  which  he 
publicly  took  the  title  of  king  of  Syracufe  in  the  year 
404  B.  C. 

The  Syracufans  did  not  tamely  fubmit  to  their  new 
mafler :  but  Dionyfius  managed  matters  fo  well,  that 
their  frequent  revolts  anfwered  no  other  purpofe  than 
more  certainly  to  entail  flavery  on  tbemfelves ;  and  he 
was  allowed  to  poffefs  the  throne  without  much  oppofi- 
tion  till  his  death,  which  happened  in  the  year  366 

B.  C. 

On  the  death  of  Dionyfius,  he  was  fucceeded  by  his 
fon,  called  alfo  Dionyfius.  He  v?as  naturally  of  a  mild 
and  peaceable  temper,  averfe  to  cruelty,  and  inclined  to 
learning  ;  but  his  father,  to  whom  all  merit,  even  in 
his  owp  children,  gave  umbrage,  ftifled  as  far  as  poffible 
his  good  qualities  by  a  mean  and  obfcure  education.  He 
no  fooner  afcended  the  throne,  than  Dion,  brother  to 
Ariftomache  the  other  wife  of  Dionyfius  the  Elder, 
undertook  to  correct  the  faults  of  his  education,  and  to 
infpire  him  with  thoughts  fuitable  to  the  high  ftation 
in  which  he  was  placed.  For  this  purpofe  he  fent  for 
the  philofopher  Plato,  under  whofe  care  he  immediately 
put  the  young  king.  This  inflantly  produced  a  refor¬ 
mation  on  Dionyfius  ;  but  the  courtiers,  dreading  the 
effe&s  of  the  pbilofopber’s  inftru&ions,  prevailed  on  him 
to  banilh  Dion,  and  to  keep  Plato  himfelf  in  a  kind  of 
imprifonment  in  the  citadel.  At  lad,  however,  he  let 
him  at  liberty  ;  upon  which  Plato  returned  to  his  own 
country. 

Dion,  in  the  mean  time,  vifited  feveral  of  the  Gre¬ 
cian  cities,  and  at  lad  took  up  his  refidence  in  Athens; 
but  the  honours  which  were  everywhere  paid  him,  raif- 
ed  fuch  jealoufies  in  the  bread  of  the  tyrant,  that  he 
dopped  his  revenue,  and  caufed  it  to  be  paid  into  his 
own  treafury.  In  a  Ihort  time' Dionyfius  again  fent  for 
Plato  ;  but  finding  it  impoffible  to  diflolve  the  friend- 
fhip  between  him  and  Dion,  difgraced,  and  placed  him 
in  a  very  dangerous  fituation,  in  the  midd  of  affaffins 
who  hated  him.  Not  daring,  however,  to  offer  him  any 
%7iolence,  he  allowed  him  foon  after  to  depart  ;  revenging 
himfelf  on  Dion,  whofe  edate  he  fold,  and  gave  his 
wife  Arete  in  marriage  to  Timocrates  one  of  his  one 
flatterers. 

Dion  now  refolved  to  revenge  himfelf  on  the  tyrant 
for  the  many  injuries  he  had  fuftained,  and  at  once  to 
deliver  his  country  from  the  opprefiion  under  which  it 
groaned.  He  began  with  railing  foreign  troops  pri¬ 
vately,  by  proper  agents,  for  the  better  execution  of  his 
defign.  Many  Syracufans  of  diftin£lion  entered  into  his 
fcbeme,  and  gave  him  intelligence  of  what  paffed  in  the 
city  ;  but  of  the  exiles,  of  whom  there  were  upwards  of 
IOOO  difperfed  up  and  down  Greece,  only  25  joined 
him  ;  fo  much  were  they  awed  by  the  dread  of  the  ty¬ 
rant.  The  troops  were  affembled  at  the  ifland  of  Zacyn- 
thus,  in  number  only  about  800  ;  but  who  had  all  been 
tried  on  many  occafions,  were  well  difciplined,  and  ca¬ 
pable  of  animating  by  their  example  the  forces  which 
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Dion  hoped  to  find  in  Sicily.  When  they  were  about 
to  fail,  Dion  acquainted  them  with  his  defign,  the  bold- 
nefs  of  which  at  fird  occafioned  among  them  no  fmall 
condernation  ;  but  Dion  foon  removed  their  fears,  by 
telling  them  that  he  did  not  lead  them  as  foldiers,  but 
as  officers,  to  put  them  at  the  head  of  the  Syracufans 
and  all  the  people  of  Sicily,  who  were  ready  to  receive 
them  with  open  arms.  Having  then  embarked  in 
two  fmall  trading  veffels,  they  arrived  in  1 2  days  at 
Cape  Pachynum  near  Syracufe.  At  lad  they  arrived 
at  the  port  of  Minoa,  not  far  from  Agrigentum.  Here 
they  received  intelligence  that  Dionyfius  had  fet  fail  for 
Italy,  attended  by  a  fleet  of  80  galleys.  On  this  Dion 
refolved  to  take  advantage  of  the  tyrant’s  abfenee,  and 
immediately  fet  fail  for  Syracufe.  On  his  march  he  pre¬ 
vailed  on  the  inhabitants  of  Agrigentum,  Gela,  Ca- 
marina,  and  other  cities,  to  join  him.  As  foon  as  he£nter~ 
entered  the  territories  of  Syracufe,  multitudes  flocked  Syracufe' 
to  him  ;  and  as  nobody  appeared  to  oppofe  him,  he  without  jj 
boldly  entered  the  city,  where  he  quickly  found  himfelf1 oppofitiii 
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at  the  head  of  50,000  men.  As  foon  as  he  had  landed 
in  Sicily,  Timocrates,  to  whom  his  wife  Arete  had  been 
given  by  Dionyfius,  and  to  whom  the  care  of  the  city 
had  been  left,  difpatched  a  courier  to  let  the  tyrant 
know  the  danger  in  which  he  was.  Dionyfius  was,  how¬ 
ever,  accidentally  prevented  from  receiving  a  timely  ac- 
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count  of  Dion’s  arrival  ;  fo  that  when  he  entered  the 
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citadel  by  fea,  feven  days  after  Dion’s  arrival,  he  found 
his  affairs  in  a  defperate  fituation.  Upon  this  he  had  re- 
courfe  to  artifice  ;  and  having  amufed  the  Syracufans  by  arrives, 
a  feigned  negociation,  until  he  obferved  that  they  keptlstotal1 
a  negligent  guard,  he  attacked  them  all  at  once  with^efcatei 
fuch  fury,  that  be  had  almoft  taken  the  city.  But  Dion 
encouraged  the  foldiers  by  his  example  fo  much,  that  he 
at  laft  obtained  a  complete  vi&ory  ;  for  which  they  pre¬ 
sented  him  with  a  crown  of  gold. 

It  was  not  long,  however,  before  the  ungrateful  Sy-jngrati 
racufans  began  to  think  of  conferring  quite  different  re-oftheS 
wards  on  their  benefadtor.  -Dionyfius  had  the  addrefs cufans x j 
to  render  him  fufpe&ed  by  th®*multitude  ;  at  the  fame  Djon* 
time  that  Heraclides,  an  excellent  officer,  but  a  fecret 
e'nemy  to  Dion,  did  all  that  lay  in  his  power  to  fink  his 
credit.  Dionyfius  was  foon  obliged  to  fly  into  Italy, 
but  left  Heraclides  to  oppofe  Dion. 

At  length  Dion  got  poffeffionof  the  city,  Heraclides 
fubmitted  to  him,  and  was  received  into  favour  ;  but  as 
his  feditious  and  turbulent  behaviour  Hill  continued, 

Dion  at  laft  gave  orders  to  put  him  to  death.  This  ac- c0nie.rj 
tion,  however  neceffary,  fo  affe£led  the  mind  of  Dion,  lanchol  • 
that  he  became  melancholy  ;  and  ever  after  imagined  and  is  m 
himfelf  haunted  by  a  frightful  fpe&re,  refembling  a  wo-GCre  ‘ 
man  of  gigantic  ftature,  with  the  haggard  looks  and  air 
of  a  fury.  In  a  Ihort  time  after  he  loft  his  life,  through 
the  bafe  treachery  of  Calippus,  or  Gylippus,  who  pre¬ 
tended  to  be  his  intimate  friend,  and  who  immediately 
after  caufed  his  wife  and  filler  to  be  carried  to  prifon. 

Calippus  having  removed  Dion,  foon  made  him¬ 
felf  mailer  of  Syracufe,  where  he  committed  all  manner 
of  cruelties;  but  was  driven  out,  and  forced  t#  fly  to 
Rhegium,  where  he  was  murdered  with  the  fame  dagger 
which  had  killed  Dion.  In  350  B.  C.  Dionyfius  again  j 
made  himfelf  mailer  of  Syracufe;  and  being  exafperated 
by  his  pall  misfortunes,  tyrannized  worfe  than  ever.  TheDionyf 
Syracufans  firft  had  recourfe  to  Icetas  tyrant  of  Leonti- reH°ie 
ni ;  but  as  the  Carthaginians  toQk  this  opportunity  to  in¬ 
vade 
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v  :ufe.  vade  them  with  a  powerful  fleet  and  army,  they  were 
‘  obliged  to  apply  to  the  Corinthians.  By  them  Timo¬ 
leon*  a  celebrated  commander,  was  fent  to  the  afliftance 
of  the  Syracufans,  whom  lie  found  in  a  very  diftrefled 
fituation  5  Icetas  being  matter  of  the  city,  the  Carthagi¬ 
nians  of  the  harbour,  and  Dionyfius  of  the  citadel.  As 
0  all  parties  were  equally  the  enemies  of  Dionyfius,  he 
|  aders  found  it  impoflible  to  hold  out,  and  therefore  furrender- 
no-  ed  himfelf  to  Timoleon,  by  whom  he  was  fent  to  Co* 
e(  and  rinth  ;  where  at  laft  he  was  reduced  to  the  neceflity  of 
a  teaching  a  fchool  for  his  fupport. 

After  the  expulfion  of  the  tyrant,  Timoleon  with¬ 
drew  to  Catana,  leaving  only  400  Corinthians,  under 
the  command  of  an  experienced  officer  named  Leon ,  to 
guard  the  citadel.  Thefe  were  immediately  befieged  by 
Icetas  and  the  Carthaginians,  but  Timoleon  found  means 
to  relieve  them  in  fpite  of  all  oppofition  ;  and  having 
difperfed  emiffaries  through  the  army  of  Mago  the  Car¬ 
thaginian  general,  exhorting  the  mercenary  Greeks  to 
forfake  him,  he  was  fo  much  intimidated,  that  in  fpite 
of  all  the  remonftrances  Icetas  could  make,  he  fet  fail 
,f  e  Car-  for  Africa,  leaving  his  colleagde  to  carry  on  the  war 
d  inians.  jn  t|)e  befi-  manner  he  could. 

The  day  after  the  departure  of  Mago,  Timoleon  af- 
faulted  the  city  fo  brifkly,  that  the  troops  of  Icetas 
were  driven  from  the  walls,  and  the  Corinthians  became 
ig  of  matters  of  the  place.  Timoleon,  by  found  of  trumpet, 

S  :ufe  invited  the  inhabitants  to  come  and  affift  in  demolittiing 
the  citadel  and  other  cattles,  which  he  called  the  nejls  of 
tyrants  :  after  which  he  caufed  edifices  to  be  erected  in 
X  !leon  ^ie  P^ace  where  the  citadel  had  ftood,  for  the  admini- 
5  °n’  ttration  of  juftice.  He  found  the  city  in  a  moft  miferable 
fituation  :  for  many  having  periftied  in  the  wars  and  fe- 
ditions,  and  others  having  fled  to  avoid  the  oppreffion 
of  tyrants,  Syracufe,  once  fo  wealthy  and  populous,  was 
now  become  almoft  a  defert \  infomuch  that  the  horfes 
were  fed  on  the  grafs  which  grew  on  the  market-place. 
Timoleon  fupplied  the  city  with  inhabitants  from  Co¬ 
rinth  and  other  cities  of  Greece,  at  the  fame  time  that 
great  multitudes  from  Italy  and  the  other  parts  of  Sicily 
reforted  thither.  Timoleon  diftributed  the  lands  among 
them  gratis  ;  but  fold  the  houfes,  and  with  the  money 
arifing  from  the  fale  eftabliihed  a  fund  for  the  fupport  of 
the  poor.  Having  thus  reftored  Syracufe,  he  in  like 
manner  delivered  all  the  Greek  cities  of  Sicily  from  the 
tyrants  who  had  taken  poffeftion  of  them,  all  of  whom 
he  put  to  death.  After  this  he  refigned  his  authority, 
and  led  a  retired  life,  honoured  in  the  higheft  degree  by 
the  Syracufans,  and  by  all  the  cities  in  Sicily.  After 
I  ,  and  is  his  death,  he  was  honoured  as  a  god  5  the  expencc  of  his 
h  >ured  as  funeral  was  defrayed  by  the  public  }  fports,  with  horfe- 
a  races  and  gymnaftic  exercifes,  were  held  annually  on 
the  day  of  his  death  ;  and  it  was  decreed,  that  whenever 
the  Syracufans  were  at  war  with  the  barbarians,  they 
(hould  fend  to  Corinth  for  a  general. 

For  20  years  the  Syracufans  enjoyed  the  fruits  of 
Timoleon’s  vi&ories ;  but  new  difturbances  arifing,  in  a 
fliort  time  another  tyrant  ftarted  up,  who  exceeded  all 
that  had  gone  before  him  in  cruelty  and  other  vices. 
This  was  the  celebrated  Agathocles,  of  whofe  exploits 
againft  the;  Carthaginians  a  full  account  is  given  under 
the  articla  Carthage,  N°  3 3^—53-  *  He  was  poifoned 
by  one  Mcenon  in  the  year  289  B.  C.  after  having  reign¬ 
ed  28  years,  and  lived  9  ?. — A  fucceffion  of  tyrants  fol¬ 
lowed,  till  at  laft  the  city,  being  held  by  two  rivals, 
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Toenion  and  Sofiftratus,  who  made  war  within  the  very  _  Syracufe.  ^ 
walls,  Pyrrhus  king  of  Epirus  was  invited  into  Sicily,  J,“ 
in  order  to  put  an  end  to  thefe  diftra&ions.  He  will-  pyrrhus 
lingly  complied  with  the  invitation  \  and  wTas  everywhere  king  of 
received  with  loud  acclamations,  as  the  deliverer  not  on-  Epirus  in¬ 
ly  of  Syracufe,  but  of  all  Sicily.  As  he  had  a  fine  army  ^d  lnto 
of  30,000  foot  and  5000  horfe,  with  a  fleet  of  200  fail,  y 
lie  drove  the  Carthaginians  from  place  to  place,  till  he 
left  them  only  the  two  ftrong  polls  of  Eryx  and  Lily- 
bseum.  The  former  of  thefe  he  took  by  affault,  and 
was  himfelf  the  firft  man  who  mounted  the  walls,  after 
having  killed  a  great  number  of  Africans  with  his  own 
hand.  The  Mamertines  likewife,  who  had  conquered 
a  confiderable  part  of  the  ifland,  were  everywhere  de¬ 
feated  and  driven  out,  till  at  laft  they  were  Ihut  up  in 
the  city  of  Meffana.  The  Carthaginians,  alarmed  at  4 
the  rapidity  of  his  conquefts,  fent  ambaffadors  with  pro- 
pofals  of  peace  upon  very  advantageous  terms  $  but 
Pyrrhus,  puffed  up  with  the  expe&ation  of  reducing  the 
whole  ifland,  refufed  to  hearken  to  any  terms  unlefs 
they  would  inftantly  abandon  it.  So  firm  was  be  in 
the  belief  of  this,  that  he  caufed  his  fon  to  affume  the 
title  of  king  of  Sicily ;  but  in  the  mean  time,  having 
difpleafed  the  Sicilians  by  his  arbitrary  behaviour,  they 
delerted  from  him  in  fuch  numbers  that  he  was  glad  to 
fet  out  for  Italy,  for  which  retreat  the  embattles  he  re¬ 
ceived  from  the  Samnites,  Tarentines,  and  other  Ita¬ 
lians,  furniffied  him  with  an  honourable  pretext.  Pie 
embarked  in  the  Ihips  which  he  had  brought  with  him 
from  Italy ;  but  was  met  at  fea  by  the  Carthaginiatis, 
who  funk  70  of  his  veffels,  and  difperfed  or  took  the 
reft  ;  fo  that  he  faved  himfelf  in  Italy  with  only  1 2  2y 
veffels,  the  poor  remains  of  a  fleet  of  200  fail.  No  Syracufe 
fooner  were  the  Mamertines  apprifed  of  his  departure,  ^raJFed  ^ 
than  they  difpatched  a  body  of  18,000  men  to  harafs  amer* 
him  after  his  landing.  Thefe,  having  patted  the  ftraits 
before  him,  potted  themfelves  in  the  road  which  Pyrrhus 
mutt  take  in  marching  by  land  to  Tarentuni  ^  and  con¬ 
cealing  themfelves  among  woods  and  rocks,  attacked 
him  unexpectedly,  and  with  great  refolution.  But 
Pyrrhus  behaved  on  this  occafion  with  his  ufual  bravery. 

The  attack  being  made  on  his  rear,  he  haftened  thither, 
and  made  a  dreadful  daughter  of  the  enemy,  till  a  wound 
on  his  head  obliged  him  to  retire.  28 

After  the  departure  of  Pyrrhus,  Hiero  the  fon  of  Hiero  cho- 
Hierocles,  a  defeendant  of  Gclon,  the  firft  king  of  S.y- 
racufe,  was  chofen  general  of  the  forces,  along  with 
another  named  Artetnidorus .  The  two  generals  hadCes. 
nothing  more  at  heart  than  to  put  an  end  to  the  con- 
fufion  and  diforder  which  reigned  in  the  city  ;  for  which 
reafon  they  entered  it  at  the  head  of  their  forces.  On 
this  occafion  Hiero  difeovered  extraordinary  talents  for 
government.  By  mere  dint  of  infinuation  and  addrefs, 
without  ffiedding  blood,  or  hurting  a  (ingle  citizen,  he 
calmed  the  minds  of  the  people  ;  reconciled  the  fac¬ 
tions  \  and  fo  gained  the  affeClions  of  all,  that  he  was 
inverted  with  the  whole  civil  as  well  as  military  power 
in  the  (fate.  Soon  after  this,  he  married  the  daughter 
of  one  of  the  firft  citizens  ;  and  having  diftinguifhed 
himfelf  by  his  exploits  againft  the  Mamertines,  was 
unanimously  eleCted  king  of  Syracufe,  in  the  year  2651seledled 
B.  C.  king  of  Sy- 

Some  time  after  Hiero’s  acccflion  to  the  throne,  he 
again  defeated  the  Mamertines,  and  reduced  them  to 
fuch  ftraits,  that  they  were  obliged  to  call  in  the  Ro¬ 
mans, 
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mans  to  their  afliftance.  The  confequences  of  this  have 
been  fully  related  under  the  articles  Rome  and  Car¬ 
thage.  Hiero,  who  had  allied  himfelf  with  the  Cartha¬ 
ginians,  being  himfelf  defeated  by  the  Romans,  and  find¬ 
ing  his  allies  unable  to  proteft  him  againft  the  power  of 
that  republic,  concluded  an  alliance  with  them  ;  and 
continued  faithful  to  them  even  in  the  time  of  the  fe- 
cond  Punic  war,  when  they  were  in  the  greateft  diftrefs. 
In  his  reign  flouriftied  the  celebrated  mathematician 
Archimedes,  whofe  genius  he  employed  in  fortifying  the 
city  of  Syracufe,  by  innumerable  machines,  in  fuch  a 
manner  as  rendered  it  abfolutcly  impregnable  to  every 
method  of  attack  known  at  that  time. 

Hiero  died  about  211  B.  C.  and  was  fucceeded  by 
his  grandfon  Hieronymus  :  but  lie  imprudently  forfook 
the  counfels  of  his  grandfather,  and  entered  into  an  al-' 
liancc  with  the  Carthaginians.  Soon  after  this  he  was 
murdered,  in  confequence  of  his  tyranny  and  cruelty, 
and  the  greateft  diforders  took  place  in  the  city  3  which 
Hannibal,  though  then  in  Italy,  found  means  to  foment, 
in  hopes  of  keeping  the  Syracufans  in  his  intereft.  This 
indeed  he  effe&ed  3  but  as  his  own  affairs  in  Italy  began 
to  decline  *,  he  could  not  prevent  Marcellus  from  land¬ 
ing  in  Sicily  with  a  formidable  army,  which  the  Sicili¬ 
ans  could  by  no  means  refill.  Syracufe  was  foon  in- 
vefted  3  but  the  machines  invented  by  Archimedes  baf¬ 
fled  all  attempts  to  take  it  by  affault.  The  immenfe 
preparations  which  the  conful  had  made  for  taking  the 
city  by  ftorm,  could  not  have  failed  to  accomplifli  his 
purpofe,  had  the  place  been  otherwife  defended  than  by 
the  contrivance  of  Archimedes.  The  Roman  fleet  con¬ 
fided  of  60  quinqueremes,  befides  a  far  greater  number 
of  other  fliips.  The  decks  were  covered  with  foldiers 
armed  with  darts,  flings,  and  bows,  to  drive  the  befieg- 
ed  from  the  ramparts,  which  on  one  fide  were  wafhed  by 
the  fea,  and  to  facilitate  the  approach  to  the  walls.  But  a 
machine  of  Mareellus’s  own  invention,  called  a  fambuca, 
was  what  he  chiefly  depended  on.  The  conful’s  defign 
was  to  bring  his  fambuca  to  the  foot  of  the  walls  of 
Acradina  3  but,  while  it  was  at  a  confidcrable  diftanee 
(and  it  advanced  very  flowly,  being  moved  only  by  two 
ranks  of  rowers),  Archimedes  difeharged  from  one  of 
his  engines  a  vaft  ftone,  weighing,  according  to  Plu¬ 
tarch’s  account,  1250  pounds,  then  a  fecond,  and  imme¬ 
diately  after  a  third 3  all  which,  falling  upon  the  fam¬ 
buca  with  a  dreadful  noife,  broke  its  fupports,  and  gave 
the  galleys  upon  which  it  flood  fuch  a  violent  fhock 
,that  they  parted,  and  the  machine  which  Marcellus  had 
raifed  upon  them  at  a  vaft  trouble  and  expence  was  bat¬ 
tered  to  pieces.  At  the  fame  time,  fevcral  other  ma¬ 
chines,  which  were  not  vifible  without  the  walls,  and 
confequently  did  notleffen  the  confidence  of  the  Romans 
in  the  affault,  played  inceffantly  upon  their  fliips,  and 
overwhelmed  them  with  fhowers  of  ftones,  rafters,  and 
beams  pointed  with  iron  3  infomuch  that  Marcellus,  be¬ 
ing  at  a  lofs  what  to  do,  retired  with  all  pofiible  hafte, 
and  fent  orders  to  his  land-forces  to  do  the  fame  5  for 
the  attack  on  the  land-fide  was  attended  with  no  better 
fiiccefs,  the  ranks  being  broken  and  thrown  into  the  ut- 
-moft  confufion  by  the  ftones  and  darts,  which  flew  with 
fuch  noife,  force,  and  rapidity,  that  they  ftruck  the  Ro¬ 
mans  with  terror,  and  dafhed  all  to  pieces  before  them. 

Marcellus,  furprifed,  though  not  difeouraged,  at  this 
artificial  ftorm,  w  hich  he  did  not  expe£t,  held  a  council 
©f  war,  in  which  it  was  refolved,  the  next  day  before 
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funrife,  to  come  up  elofe  under  the  wall,  and  keep  Sjraci 
there.  They  were  in  hopes  by  this  means  to  fecure 
themfelves  againft  the  terrible  ftorm  of  ftones  and  darts 
which  fell  on  the  fliips  when  at  a  diftanee.  But  Ar¬ 
chimedes  had  prepared  engines  which  were  adapted  to 
all  diftances.  When  the  Romans  therefore  had  brought 
their  fliips  elofe  under  the  wall,  and  thought  themfelves 
well  covered,  they  were  uncxpedtedly  overwhelmed  with  1 
a  new  fliower  of  darts  and  ftones,  which  fell  perpendi-  J 
cularly  on  their  heads,  and  obliged  them  to  retire  with 
great  precipitation.  But  they  were  no  fooner  got  at 
fome  diftanee,  than  a  new  fhower  of  darts  overtook 
them,  which  made  a  dreadful  havock  of  the  men,  while 
ftones  of  an  immenfe  weight,  difeharged  from  other  nia-  0 
chines,  either  difabled  or  broke  in  pieces  moft  of  their 
galleys.  This  lofs  they  fuftained,  without  being  able  * 

to  revenge  it  in  the  leaf!  on  the  enemy.  For  Arehi-  q{ 

medes  had  placed  moft  of  his  engines  behind  the  avails, 
and  not  only  out  of  the  reach,  but  even  out  of  the  fight, 
of  the  enemy  3  fo  that  the  Romans  were  repulfed  with  a 
dreadful  daughter,  without  feeing  the  hand  that  occa- 
fioned  it.  What  moft  harafled  the  Romans  in  the  at¬ 
tack  by  fea,  was  a  fort  of  crow  with  iron  claws,  fatten¬ 
ed  to  a  long  chain,  which  was  let  down  by  a  kind  .of 
lever.  The  weight  of  the  iron  made  it  fall  with  great 
violence,  and  drove  it  into  the  planks  of  the  galleys. 

Then  the  belie ged,  by  a  great  weight  of  lead  at  the 
other  end  of  the  lever,  weighed  it  down,  and  confe¬ 
quently  raifed  up  the  iron  of  the  crow  in  proportion,  r 
and  with  it  the  prow  of  the  galley  to  which  it  was  faf- 
tened,  finking  the  poop  at  the  fame  time  into  the  water. 

After  this  the  crow  letting  go  its  hold  all  of  a  fudden, 
the  prow  of  the  galley  fell  with  fuch  force  into  the  fea, 
that  the  whole  vcffel  was  filled  with  water,  and  funk. 

At  other  times,  the  machines,  dragging  (hips  to  the 
Ihore  by  hooks,  dallied  them  to  pieces  againft  the  points 
of  the  rocks  which  projefred  under  the  walls.  Other 
veffels  were  quite  lifted  up  into  the  air,  there  whirled 
about  with  incredible  rapidity,  and  then  let  fall  into  the 
fea,  and  funk,  with  all  that  were  in  them.  How  thefe 
ftupendous  works  were  effe£led,  few,  if  any,  have 
hitherto  been  able  to  comprehend. 

The  troops  under  the  command  of  Appius  fuffered  no 
lefs  in  this  fecond  attack  than  the  fleet.  In  the  whole 
fpace  of  ground  which  the  army,  when  formed,  took  up, 
the  laft  files  as  well  as  the  firft  were  overwhelmed  with 
{bowers  of  darts  and  flints,  againft  which  they  could  not 
poflibly  defend  themfelves.  When  they  had  with  in¬ 
finite  trouble  brought  the  mantlets  and  covered  gal¬ 
leries,  under  which  they  were  to  work  the  rams,  near 
the  foot  of  the  wall,  Archimedes  difeharged  fuch  large 
beams  and  ftones  upon  them  as  crulhed  them  to  pieces* 

If  any  brave  Roman  ventured  to  draw  too  near  the  wall, 
iron  hooks  were  immediately  let  down  from  above, 
which,  taking  hold  of  his  clothes  or  fome  part  of  his 
body,  lifted  him  up  in  the  air  and  dalhed  out  his  brains 

with  the  fall.  Marcellus,  though  at  a  lofs  what  to  do, 

could  not  however  forbear  exprefling  himfelf  with  plea-  1 
fantry  :  Shall  we  perfift,  faid  he  to  his  workmen,  in  mar¬ 
king  war  upon  this  Briareus,  upon  this  giant  with  an  j 
hundred  hands  ?  But  the  foldiers  were  fo  terrified,  that 
if  they  faw  upon  the  walls  only  a  fmall  cord,  or  the  leaft 
piece  of  wood,  they  immediately  turned  their  backs  and 
fled,  crying  out,  that  Archimedes  was  going  to  diicharge 

fome  dreadful  machine  upon  them. 

1  The 
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cufe.  The  confuls,  finding  themfelves  thus  defeated  in  every 
J  attempt,  turned  the  fiege  into  a  blockade,  reduced  moft 
of  the  other  places  in  the  ifland,  and  defeated  the  forces 
which  were  fent  againft  them  ;  and  at  laft  Marcellus 
made  himfelf  mafter  of  Syracufe  itfelf.  He  took  the 
opportunity  of  a  feftival,  when  the  foldiers  and  citizens 
had  drunk  plentifully,  to  make  a  detachment  fcale  the 
walls  of  Tyche,  in  that  part  of  it  which  was  neared  to 
Epi poise,  and  which  was  ill  guarded.  He  prefen tly  af¬ 
ter  pofleffed  himfelf  of  Epipolse  ;  whereupon  the  inha¬ 
bitants  of  Neapolis,  as  well  as  Tyche,  fent  deputies  to 
him,  and  fubmitted.  Marcellus  granted  life  and  liberty 
to  all  of  free  condition,  but  gave  up  thofe  quarters  of 
the  city  to  be  plundered.  The  foldiers  had  orders  to 
fpare  the  lives  of  the  citizens  ;  but  they  were  cruel  in 
their  avarice,  flew  many  of  them,  and  among  the  reft 
the  incomparable  Archimedes.  He  was  very  intent  on 
a  demonftration  in  geometry,  and  calmly  drawing  his 
lines,  when  a  foldier  entered  the  room,  and  clapped  a 
fword  to  his  throat.  “  Hold  1  (faid  Archimedes)  one 
moment,  and  my  demonftration  will  be  finifhed.”  But 
the  foldier,  equally  regardlefs  of  his  prayer  and  his  de¬ 
monftration,  killed  him  inftantly.  There  are  different 
accounts  of  the  manner  of  his  death  ;  but  all  agree  that 
Marcellus  regretted  it  extremely,  and  (bowed  a  Angular 
favour  to  his  relations  for  his  fake. 

The  city  of  Syracufe  continued  fubjeft  to  the  weftern 
empire  till  its  declenfion,  when  the  ifland  of  Sicily,  be¬ 
ing  ravaged  by  different  barbarians,  the  capital  alfo  un¬ 
derwent  various  revolutions  •,  till  at  laft,  in  the  9th  cen¬ 
tury,  it  was  fo  deftroyed  by  the  Saracens,  that  very  few 
traces  of  its  ancient  grandeur  arc  now  to  be  feen.  u  The 
ancient  city  of  Syracufe  was  of  a  triangular  form,  and 
confifted  of  five  parts  or  towns.  The  circuit,  accord¬ 
ing  to  Strabo,  amounted  to  180  ftadia,  or  22  Englifh 
miles,  and  four  furlongs.  An  account  which  Mr  Swin¬ 
burne  once  fufpe£ted  of  exaggeration  ;  but,  after  fpend- 
ing  two  days  in  tracing  the  ruins,  and  making  rcafon- 
able  allowances  for  the  encroachments  of  the  fea,  he  was 
convinced  of  the  exa&nefs  of  Strabo’s  meafurement. 

At  prefent  it  is  ftrongly  fortified  towards  the  land, 
and  the  ditches  of  the  baflions  form  the  communications 
between  the  two  havens.  It  is  very  weak  towards  the 
fea,  but  the  {helves  render  it  hazardous  to  debark  on 
that  fide.  The  garrifon  is  one  of  the  beft  appointed  in  the 
kingdom, but  the  heigh  tsof  Acradinacommand  the  works. 

About  eighteen  thoufand  inhabitants  are  now  con¬ 
tained  in  it.  The  dwellings  are  far  from  being  memo¬ 
rials  of  ancient  Syracufan  archite£lure  or  opulence.  In 
any  other  fituation  they  might  be  thought  tolerable  ; 
but  to  obfervers  who  refle&  on  the  ftyle  of  thofe  build¬ 
ings  that  probably  once  covered  the  fame  ground,  the 
prefent  edifices  muft  have  a  mean  appearance.  The 
ancient  temple  of  Minerva  is  now  turned  into  a  cathe¬ 
dral.  The  walls  of  the  cella  are  thrown,  down,  and  on¬ 
ly  as  much  left  in  pillars  as  is  neceffary  to  fupport  the 
roof;  the  intercolumniations  of  the  periftvle  are  walled 
up.  This  temple  is  built  in  the  old  Doric  proportions 
ufed  in  the  reft  of  Sicily  ;  its  exterior  dimenfions  are 
185  feet  in  length  and  75  in  breadth.  There  are  alfo 
fotne  remains  of  Diana’s  temple,  but  now  fcarcely  dif- 
cernible.  Befides  thefe,  there  are  few  ruins  in  the  ifland  ; 
and  one  is  furprifed  that  any  fhould  exift  in  a  place 
X’Jueh  had  been  fo  often  laid  wafte  by  enemies,  and  fo 


often  fliaken  by  earthquakes, 
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E.  Long.  25-  27.  N.  Lat.  Syracufe, 


SYRIA,  a  very  ancient  kingdom  of  Afia,  lying  be¬ 
tween  the  Mediterranean  on  the  weft,  the  Euphrates  on 
the  eaft,  and  Arabia  Deferta,  Phoenicia  and  Paleftine, 
on  the  fouth.  1 

In  ancient  times  this  country  was  called  Aram ,  pro-  Names,  di- 
1  r _  a _ _ a  At  firftvlfion5»  ^c* 


of  ancient 


bably  from  Aram  the  youngeft  fon  of  Shem.  At  firft 
it  was  parcelled  out  into  feveral  petty  ftates  ;  all  °fgyria# 
which  Teem  afterwards  to  have  been  reduced  under  fub- 
jedlion  to  the  four  principal  ones,  Zobah,  Damafcus, 

Hamath,  and  Gefhur.  Afterwards  the  whole  country 
was  divided  into  two  parts  only,  viz.  Ccelefyria  and  Phoe¬ 
nicia;  though  the  Phoenicians,  Idumeans,  Jews,  Gazites, 
and  Azotites,  or  the  whole  country  of  the  Philiftines, 
was  included.  After  the  death  of  Alexander,  Syria,  in  , 
the  great  extent  of  the  word,  was  divided,  according  to 
Strabo,  into  Comagene,  Seleucis  of  Syria,  Ccelefyria, 

Phoenice  on  the  fea  coaft,  and  Judea  in  the  midland. 

Ptolemy,  however,  fubdivides  thefe ;  and  in  the  Proper 
Syria  reckons  only  Comagene,  Pieria,  Cyrrhiftica  or 
Cyrrheftica,  Seleucis,  Caftiotis  or  Cafiotis,  Chalybonitis, 

Chalcidice  or  Chalcidene,  Apamene,  Laodicene,  Phoe¬ 
nicia  Mediterranea,  Ccelefyria,  and  Palmyrene.  . 

The  hiftory  of  the  ancient  Syrians,  till  the  time  of 
their  being  carried  away  by  the  kings  of  Aflyria,  is  to¬ 
tally  unknown,  excepting  a  few  particulars  which  may 
be  gathered  from  Scripture,  and  which  it  is  ncedlefs 
here  to  repeat.  During  the  continuance  of  the  Afiy- 
rian,  Babylonian,  and  Perfian  monarchies,  the  hiftory  of 
this  country  affords  nothing  remarkable  ;  but  after  the 
death  of  Alexander,  it  gave  name  to  a  very  confidera- 
able  empire,  which  makes  a  confpicuous  figure  in  an¬ 
cient  hiftory.  At  this  time,  however,  it  was  not  con¬ 
fined  to  Syria  properly  fo  called,  but  comprehended  all 
thofe  vaft  provinces  of  the  Upper  Afia  which  formed 
the  Perfian  empire  ;  being,  in  its  full  extent,  bounded 
by  the  Mediterranean  upon  one  fide,  and  the  river  In-  2 
dus  on  the  other.  The  firft  king  was  Seleucus,  one  of^kucus 
the  generals  of  Alexander  the  Great;  who,  after  thejY^f 
death  of  that  conqueror,  being  made  governor  of  Baby-gyna  after 
Ion,  was  tempted,  by  the  example  of  Alexander’s  other  Alexander 
captains,  to  fet  up  for  himfelf.  Eurrienes,  who  had  fin- the  Great, 
cerely  at  heart  the  intereft  of  Alexander’s  family,  Toll- 
cited  his  affiftance  againft  Antigonus,  who  had  openly 
revolted  ;  but  Seleucus  not  only  refufed  his  affiftance, 
but  attempted  to  deftroy  Eumenes  himfelf  with  his 
whole  army.  Eumenes,  however,  found  means  to 
efcape  the  danger  without  the  lofs  of  a  man.  On  this 
Seleucus  endeavoured  to  gain  over  his  troops:  but  find¬ 
ing  that  impoffible,  he  made  a  truce  with  Eumenes,  and’ 
granted  him  a  fafe  palfage  through  his  province ;  but 
at  the  fame  time  fent  an  exprefs  to  Antigonus,  defiring 
him  to  fall  upon  him,  before  he  was  joined  by  the  go¬ 
vernors  of  Upper  Afia.  Antigonus  did  not  fail  to  fol¬ 
low  his  advice  ;  but  having  prevailed  againft  Eumenes 
through  treachery,  he  next  thought  of  bringing  Seleu-  3 
cus  himfelf  under  fubje£tion.  On  his  return  to  Baby- Obliged  by- 
Ion,  therefore,  after  having  been  feafted  with  his  whole  ' 

army  by  Seleucus,  he  demanded  of  him  an  account  of 
the  revenues  of  his  province.  Receiving  an  unfavourable 
anfwer  to  this  requifition,  Antigonus  was  fo  much  exafpe- 
rated,  that  Seleucus,  not  thinking  himfelf  a  match  for 
him  at  that  time,  thought  proper  to  fly  into  Egypt. 
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By  the  flight  of  Seleucus,  Antigonus  was  left  mailer 
of  all  his  provinces  3  but  his  fon  Demetrius  being  after¬ 
wards  defeated  by  Ptolemy  at  Gaza,  Seleucus  began  to 
think  of  recovering  what  he  had  loll.  Having  received 
from  Ptolemy  a  very  (lender  force,  he  fet  out  towards 
Babylon,  and  procured  reinforcements  as  he  proceeded. 
As  he  approached  the  city,  thofe  who  favoured  Anti¬ 
gonus  retired  into  the  citadel,  but  were  foon  obliged  to 
furrender  3  and  in  that  fortrefs  Seleucus  found  his  child¬ 
ren,  friends,  and  domeftics,  whom  Antigonus  had  kept 
prifoners  ever  fince  his  flight  into  Egypt. 

Seleucus  having  made  himfelf  mailer  of  Babylon,  in 
the  year  312  B.  C.  began  to  prepare  for  encountering 
Antigonus,  who  he  knew  would  foon  attack  him  with 
ueieats  all  his  force.  Nicanor,  governor  of  Media  under  An- 
Nicanor,  tigonus,  firft  advanced  againft  him  at  the  head  of  10,000 
and  7000  horfe  3  but  Seleucus,  with  only  3000 
Sufiana.  foot  and  400  horfe,  having  drawn  him  into  an  ambuffi, 
cut  off  almoft  the  whole  of  his  army,  and  fuch  of  the 
foldiers  as  had  efcaped  the  (laughter  willingly  enlifled 
tinder  his  banner. 

The  confequence  of  this  vi&ory  was  the  fubmiflion 
of  all  Media  and  Sufiana  3  but  during  his  abfence  from 
the  capital,  Demetrius  advanced  towards  it,  and  made 
himfelf  mafter  of  it. 

On  the  return  of  Seleucus  to  Babylon,  he  eafily  drove 
out  the  troops  left  by  Demetrius,  recovered  the  caflle 
which  he  had  garrifoned,  and  fettled  his  authority  on 
fuch  a  firm  foundation,  that  it  could  never  afterwards 
be  moved.  Having  then  marched  again  into  Media, 

,  he  defeated  and  killed  with  his  own  hand  Nicanor  or 
Nicator,  whom  Antigonus  had  fent  againft  him  *,  after 
which,  having  fettled  the  affairs  of  Media,  he  reduced 
all  Perfia,  Ba&ria,  and  Hyrcania,  fubjeai'ng  to  his  new 
empire  thefe  and  all  the  other  provinces  on  this  fide  the 
Indus  which  had  been  Conquered. 

Seleucus  being  now  mafter  of  all  the  countries  which 
lie  between  the  Euphrates  and  the  Indus,  took  the  title 
of  king  of  Babylon  and  Media.  But,  not  fatisfied  with 
thefe  poffeftions,  ample  as  they  were,  he  eroded  the  In¬ 
dus,  in  order  to  conquer  thofe  regions  which  had  fub- 
mitted  to  Alexander  beyond  that  river.  In  this  expe¬ 
dition,  however,  he  was  unfuccefsful 3  but  returning 
weftward  againft  his  old  enemy  Antigpnus,  he  defeated 
and  killed  him  at  Ipfus,  and  reduced  his  fon  Demetrius 
to  a  very  dependent  (late.  Seleucus  now  betook  him¬ 
felf  to  the  building  of  a  city,  which  he  called  Seleucia , 
and  which  flood  on  the  place  where  the  city  of  Bagdad 
now  (lands.  Befides  thefe,  he  built  a  great  many  others  3 
16  of  which  he  called  Antioch,  from  the  name  of  his 
brother  Antiochus  *,  nine  Seleucia ,  from  his  own  name  3 
three  Apamea,  from  Apama  his  firft  wife  3  one  Stratoni - 
cea ,  from  his  fecond  wife  Stratonice  ;  and  fix  Laodicea , 
from  his  mother  Laodice. 

In  284  Seleucus  entered  into  a  war  with  Lyfimachus, 
with  whom  he  had  hitherto  lived  in  drift  amity.  Out 
of  36  general  officers  left  by  Alexander  the  Great,  they 
two  furvived,  and  both  were  upwards  of  70  years  old. 
Neverthelefs  they  were  both  filled  with  the  ambition 
and  animofity  of  voung  men.  The  two  armies  met  at 
6  a  place  called  Curopedion  in  Phyrgia,  where  an  obftinate 
Defeats  and  engagement  took  place.  Viftory  was  long  doubtful  : 
kills  Lyfi-  but  at  lafl  Lyfimachus  was  run  through  with  a  fpear, 
machus.  an(j  died  on  the  fpot;  on  which  his  troops  betook  them- 
felves  to  flight.  This  viftory  added  to  the  pofleflions 
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of  Seleucus  all  thofe  provinces  which  had  formerly  been  Sjri 
fubjeft  to  Lyfimachus,  and  from  this  viftory  he  is  ge-  ’““vl 


nerally  called  Nicator ,  or  the  conqueror .  His  triumph,  I$  ^ 
however,  on  this  occafion,  was  but  (hort-lived  3  for treachi 
feven  months  after,  he  was  marching  towards  Mace-ouflyn 
don  to  take  pofleflion  of  that  kingdom,  he  was  treach- ted. 
eroufly  murdered  by  Ptolemy  Ceraunus,  on  whom  he 
had  conferred  innumerable  favours.  g 

Seleucus  was  fucceeded  by  his  fon  Antiochus  Soter,Antio( 
who  held  the  empire  19  years.  He  refigned  to  Anti-Soter. 
gonus  Gonatus  all  pretenfions  to  the  crown  of  Macedon 3  Ay 
and  having  engaged  in  a  war  with  Eumenes  king  of**  1 
Pergamus,  he  was  defeated  by  him,  and  obligedto  yield  ( 
up  part  of  his  dominions.  He  died  in  261  B.  C.  andAntio 
was  fucceeded  by  his  fon  Antiochus  'Iheos;  who  ha-Theos 
ving  engaged  in  a  war  with  Ptolemy  Philadelphus  kingAy 
of  Egypt,  the  Parthians  and  Baftrians  took  that  oppor¬ 
tunity^  to  revolt,  and  could  never  afterwards  be  reduced. 

In  246  B.  C.  he  was  poifoned  by  his  wife  Laodice,  who 
railed  to  the  throne  her  own  fon,  named  Seleucus  Cal-  ^ 
linicus.  He  was  fucceeded  by  his  elded  fon  Seleucus  Seieu 
Ceraunus,  a  weak  prinee,  who  was  poifoned  by  a  con-  Callii  i, 
fpiracy  of  two  of  his  officers,  when  he  had  reigned  one  Ail 
year  3  after  which  his  brother  Antiochus,  furnamed  the 
Great ,  afeended  the  throne  in  225  B.  C. 

In  the  very  beginning  of  his  reign,  two  of  his  generals,  Antii 
Alexander  and  Molo,  rebelled  againft  him.  JLhe  for- the  ( 
mer  had  been  appointed  governor  of  Perfia,  and  thelat- An. 
ter  of  Media.  Antiochus  marched  againft  the  rebels,  * 
whom  he  defeated  in  a  pitched  battle  3  on  which  their 
chiefs  laid  violent  hands  on  themfelves.  On  his  return  Supp 
he  received  the  fubmiflion  of  the  Atropatii,  a  barbarous  one 
people  in  Media  3  and  put  to  death  his  prime  niinifterte 
Hermias,  whom  he  had  found  hatching  treacherous  de-™T 
figns  againft  him.  During  his  lifetime,  however,  theolhe" 
traitor,  by  accufing  Achseus  of  treafon,  had  obliged  him 
to  revolt  in  his  own  defence  3  fo  that  the  king  had  ftill 
two  important  wars  on  his  hands,  viz.  one  with  Ptole¬ 
my  king  of  Egypt,  and  the  other  againft  Achseus.  Af¬ 
ter  fome  deliberation,  he  refolved  to  march  firft  againft 
the  king  of  Egypt  3  and  was  at  firft  very  fuccefsful,  re* 
ducing  many  cities  in  Coelefyria  and  Paleftine,  and  de¬ 
feating  the  Egyptians  in  a  pitched  battle  3  but  in  the 
year  217  B.  C.  being  worded  in  the  battle  of  Raphia, 
he  was  obliged  to  abandon  all  his  eonquefts  3  of  which 
Ptolemy  immediately  took  pofleflion,  and  Antiochus 
was  obliged  to  cede  them  to  him,  that  he  might  be  at 
lei  fur  e  to  purfue  the  war  againft  Achseus. 

Antiochus  having  made  vaft  preparations  for  his  ex¬ 
pedition,  foon  reduced  Achseus  to  fuch  diftrefs,  that  he 
was  obliged  to  (hut  himfelf  up  in  the  city  of  Sardis, 
which  he  defended  for  fome  time  with  great  bravery; 
till  at  lad,  being  betrayed  by  two  Cretans,  he  was  de¬ 
livered  up  to  the  king,  and  by  his  order  put  to  death. 
Antiochus  then  undertook  an  expedition  againft  the  Hi  w 
Parthians,  whom  he  obliged  to  conclude  a  peace  011  ** 
very  advantageous  terms.  He  then  turned  his  arms 
againft  the  king  of  Baftria,  whom  he  alfo  compelled  to 
agree  to  his  terms.  He  then  eroded  Mount  Caucafus, 
and  entered  India;  where  he  renewed  his  alliance  with 
the  king  of  that  country.  From  India  he  marched  into 
Arachofia,  Drangiana,  and  Carmania,  eftabliftiing  or¬ 
der  and  difeipline  in  all  thofe  countries  :  then  pafling 
through  Perfia,  Babylonia,  and  Mefopotamia,  he  re¬ 
turned  to  Antioch,  after  an  abfence  of  feven  years. 

In 
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vria.  In  the  year  204  B.  C.  Antiochus  Entered  into  a 
*  league  with  Philip  of  Macedon,  on  purpofe  to  deprive 

14  Ptolemy  Epiphanes,  the  infant  king  of  Egypt,  of  all 
tfersmto  ^  dominions.  He  defeated  the  Egyptian  general,  re- 
1 ,  Philip  covered  all  Paleftine  and  Coelefyria  3  after  which  he 
c;  Tacedon  invaded  Alia  Minor,  in  hopes  of  reducing  it  alfo,  and 
reftoring  the  Syrian  empire  to  the  fame  extent  it  had  in 
the  time  of  Seleucus  Nicator.  The  free  cities  in  Alia 
Minor  immediately  had  recourfe  to  the  Romans,  who 
font  an  embaffy  to  Antiochus  on  the  occafion  ;  but  as 
both  parties  put  on  thofe  haughty  and  imperious  airs  to 
which  they  thought  the  greatnefs  of  their  power  gave 
leked  by  them  a  right,  no  fatisfa&ion  was  given,  but  every  thing 
1  Ro-  tended  to  an  open  rupture.  While  matters  were  in  this 
is.  fituation,  Hannibal  the  Great  being  obliged  to  leave 
his  own  country,  fled  to  Antiochus  :  from  whom  he 
•sto him met  with  a  gracious  reception.  As  Hannibal  had, 
protec-  while  a  child,  fworn  perpetual  enmi'ty  againfl  the  Ro- 
1.  mans,  he  ufed  all  his  eloquence  to  perfuade  Antiochus 
to  make  war  with  them  and  as  the  many  vi&ories 
which  he  had  gained  over  them  left  no  room  to  doubt 
of  his  capacity,  Antiochus  doubted  nothing  of  being 
able,  by  his  afliftance,  to  conquer  that  haughty  people. 
Several  embaflies  paffed  between  the  two  nations  *,  but 
chiefly  with  a  defign,  on  the  part  of  Antiochus,  to  gain 
time.  Hannibal  endeavoured  to  draw  his  countrymen 
into  the  confederacy  againfl  Rome,  but  without  efftdl. 
itiochus  Antiochus  having  ftrengthened  himfelf  by  feveral  al- 
>leftstheliances,  at  laft  refolved  to  begin  the  war  in  earneft.  The 
rite  of  king  imprudently  became  the  aggreflor,  by  falling  on  a 
nnibal.  body  of  500  Romans  before  war  bad  been  deelared.  He 
alfo  made  King  Philip  his  enemy,  bv  entertaining  the 
,8  regent  of  Athamania,  who  Was  a  pretender  to  the  crown 
s  flume-  of  Macedon.  To  complete  all,  he  himfelf  fell  in  love, 
beha-  though  above  50  years  of  age,  with  a  beautiful  young 
woman  of  Chalcis,  whom  he  married  j  and  became  fo 
great  a  (lave  to  this  paflion,  that  he  entirely  negledfed 
his  affairs  5  the  army  gave  themfelves  up  entirely  to  dif- 
fipation  and  debauchery,  and  every  trace  of  military  dif- 
cipline  vaniflied. 

defeated  year  I9T  B.  C.  Antiochus  was  roufed  from  his 

the  Ro-  lethargy  by  a  declaration  of  war  againfl  him  at  Rome, 
ms  at  and  fet  out  for  Altolia.  His  army  at  this  time  amount- 
lermopy.  e(j  to  nQ  more  than  10,000  foot  and  500  horfe.  He 
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had  been  made  to  believe  that  he  would  receive  a  vaft 
reinforcement  in  ABtolia  :  but  when  he  came  to  make 
the  experiment,  he  foon  found  his  miflake  j  all  the 
troops  he  could  raife  there  amounted  to  no  more  than 
4000  men.  With  this  force,  fo  exceedingly  inadequate 
to  the  purpofe,  he  was  obliged  to  oppofe  the  Roman  ar¬ 
my,  who  were  advancing  in  conjunction  with  the  Ma¬ 
cedonians,  and  had  already  made  furprifmg  progrefs, 
Antiochus  feized  the  flraits  of  Thermopylae  ^  but  was 
driven  from  them  by  the  Romans,  the  king  himfelf  be¬ 
ing  the  firft  that  fled.  Almoft  his  whole  army  was  de- 
ftroyed  in  the  battle  or  in  the  purfuit,  and  Antiochus 
returned  with  difgrace  into  Alia. 

Soon  after  his  return,  Antiochus  equipped  a  fleet  of 
200  fail  ;  on  which  he  immediately  embarked  for  the 
Ihracian  Cherfonefus,  now  Crim  Tartary.  He  for¬ 
tified  the  cities  of  Lyfimachia,  Seftus,  and  Abydos, 
with  others  in  that  neighbourhood,  to  prevent  the  Ro¬ 
mans  from  eroding  the  Hellefpont.  In  the  mean  time 
Polyxenidas  the  Syrian  admiral  fent  intelligence  to  the 
king  that  the  Roman  fleet  had  appeared  off  Delos  ;  upon 
Vol.  XX.  Part  I. 
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which  he  dcflred  him  tofeek  them  out  and  engage  them  Syria, 
at  all  events.  He  did  fo,  and  was  defeated  with  the  v  v  J 
lofs  of  40  (hips  taken  or  funk  in  the  engagement.  khisHjs^e^t 
was  foon  after  revenged  by  the  deitrudlion  of  the  Rho-  defeated  by 
dian  fleet  by  the  artifice  of  Polyxenidas  ;  but  in  the  end  that  of  the 
the  king’s  affairs  went  everywhere  to  wreck.  Having  Romans, 
laid  (iege  to  the  city  of  Pergamus,  he  was  obliged  to 
raife  it  with  lofs  \  the  Phoenician  fleet  commanded  by  21 
Hannibal  was  defeated  by  the  Rhodians  ;  and  foon  after  Meets  with 
the  Syrian  fleet  under  Polyxenidas  was  utterly  defeated  two  other 
by  the  Romans.  Antiochus  was  fo  much  disheartened  an<^ 

by  thefe  repeated  defeats,  that  he  appeared  like  one  in- jlke  Qne 
fatuated.  Inftead  of  fortifying  more  flrongly  thofe  cities  fatuated. 
which  lay  on  the  frontiers  of  his  kingdom,  he  entirely 
deferted  them  :  and  thus  Lyfimachia  and  Abydos,  the 
two  keys  to  Afia,  fell  into  the  hands  of  the  Romans 
without  the  lead  refiflance. 

The  arrival  of  the  Romans  in  Afia  (truck  Antiochus 
with  fuch  terror,  that  he  inflantly  fued  for  peace.  The 
terms  he  offered  were  indeed  very  advantageous,  but 
by  no  means  agreeable  to  the  expectations  of  the  Ro- 
mans.  They  therefore  gave  him  this  final  anfwer  :  Sues  lor 
I.  That  fince  he  had  drawn  upon  himfelf  the  war,  he  peace,  but 
(hould  defray  the  whole  expence  of  it  *,  2.  That  he^sre^e<^* 
fhould  red  ore  liberty  in  general  to  all  the  Greek 
cities  in  Afia  *,  and,  3.  That  to  prevent  future  hofli- 
lities,  he  (liould  relinquifh  all  Afia  on  this  fide  Mount 
Taurus.  Thefe  terms,  however,  11  ill  appeared  to  him 
fo  intolerable,  that  he  refolved  to  continue  the  war  ; 
and  determined  alfo  to  take  the  moft  imprudent  me¬ 
thod  of  carrying  it  on,  namely,  by  hazarding  all  on 
the  event  of  a  general  engagement.  The  king  en¬ 
camped  near  Magnefla,  and  flrongly  fortified  his  camp. 

The  Romans  infultcd  him  in  his  trenches,  and  propofed 
to  attack  his  fortifications  if  he  continued  to  decline  an 
engagement.  At  lad  the  king,  thinking  it  would  be 
(hameful  for  him  longer  to  refute  an  engagement,  being 
at  the  head  of  an  army  far  more  numerous  than  that  of 
the  enemy,  in  a  friend’s  country,  and  in  the  midft  of 
his  allies,  refolved  at  all  events  to  accept  the  challenge, 
and  accordingly  prepared  for  a  decifive  battle.  2 

On  the  day  of  the  battle  the  weather  proved  verypattjeof 
favourable  to  the  Romans  ;  for  a  thick  fog  riling  in  the  Magnefia. 
morning,  the  day  was  almoft  turned  into  night,,  fo  that 
the  Syrian  commanders  could  not  have  all  the  corps 
under  their  command  in  view,  on  account  of  their  great 
extent,  nor  fend  them  proper  orders  in  time  ;  whereas 
the  fog  was  not  thick  enough  to  prevent  the  Roman  ge¬ 
nerals  from  feeing  their  feveral  bodies  at  the  greatefl 
diftance,  as  they  took  up  but  little  ground.  Befides, 
the  damp  which  was  occafioned  by  the  fog  (laekened 
the  firings  of  the  enemy’s  bows,  fo  that  the  Aliatics 
who  ufed  them  could  (hoot  their  darts  and  arrows  but 
faintly.  The  whole  dependence  of  Antiochus  in  the 
firft  attack  was  on  his  armed  chariots,  which  were  to 
cut  their  way  into  the  Roman  army.  But  Eumenes,  king 
of  Pergamus,  undertook  to  render  them  uftdefs,  and  even 
fatal,  to  the  enemy,  After  this  advantage,  the  Roman 
cavalry  advanced,  and  fell  on  thofe  whom  the  chariots  % ^ 
had  put  in  diforder.  The  Syrians  being  already  intimi-Tbe  Sy- 
dated,  after  a  faint  refiflance  gave  way  ;  and  the  Romans  rianx  de- 
made  a  great  (laughter  of  their  men  and  horfes,  both  be-^eate<k 
ing  borne  down  with  the  weight  of  their  heavy  armour. 

Eumenes  charged  the  left-wing,  in  which  Seleucus 
commanded,  with  fuch  vigour,  that  he  put  it  to  flight ; 

A  a  and 
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Syria.  and  ^}1C  fugitives  flying  to  the  phalanx  for  protection, 
v  "  J  put  that  body  likewife  in  diforder ;  which  Domitius  ob- 
ierving,  advanced  againft  it  at  the  head  of  his  legion¬ 
aries,  but  could  not  break  it  till  he  ordered  his  men  to 
attack  the  elephants  which  the  Syrians  had  placed 
in  the  fpaces  between  the  companies.  The  Romans 
Lad  learned,  in  their  wars  with  Pyrrhus  and  Han¬ 
nibal,  not  to  fear  thofe  mongers  which  were  once  fo 
terrible  to  them.  They  attacked  them,  therefore,  with 
great  refutation  *,  and  driving  them  againft  the  pha¬ 
lanx,  put  that  body  into  diforder,  by  means  of  thofe 
very  animals  which  had  been  polled  there  for  its  de- 
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fence. 

After  a  long  and  bloody  conte ft,  the  Syrians  were 
totally  routed,  and  the  Romans  walking  over  heaps  of 
dead  bodies,  marched  up  to  the  Syrian  camp,  attacked, 
and  plundered  it.  The  riches  they  found  in  it  are  not 
to  be  deferibed  *,  but  the  taking  of  it  cod  the  Romans  a 
new  battle,  which  proved  more  fatal  to  the  Syrians 
than  that  in  the  field;  for  the  Romans  having,  in  fpite 
of  a  naofl  defperate  refinance,  forced  the  intrenchments, 
gave  no  quarter,  but  put  all  to  the  fword  without  diftinc- 
titin.  There  fell  this  day  in  the  battle,  in  the  purfuit, 
and  in  the  plunder  of  the  camp,  50,000  foot  and  4000 
horfe  ;  1500  were  taken  prifoners,  and  15  elephants. 
In  the  eonfular  army  there  were  but  300  foot  killed 
and  25  horfe.  Eumenes  had  only  15  of  his  men  kill¬ 
ed  ;  fo  that  this  victory,  as  we  are  told  by  the  ancients, 
Teemed  a  prodigy  to  all  nations  both  of  the  eaft  and 
weft. 

Antiochus  retired  to  Sardis  with  as  many  of  his 
forces  that  had  efeaped  the  (laughter  as  he  could  draw 
together.  From  Sardis  he  foon  marched  to  rejoin  his 
fon  Seleucus,  who  had  fled  to  Apamea.  As  for  the 
conful,  he  took  advantage  of  the  king’s  defeat  and 
flight,  making  himfelf  matter  of  all  the  neighbouring 
countries.  Deputies  haftened  to  him  from  all  parts  ; 
the  cities  of  Thyatira,  Magnefia,  Trallis,  Magnefia  in 
Caria,  all  Lydia,  and  Ephefus  itfelf,  though  -highly 
favoured  by  Antiochus,  declared  for  the  Romans.  Po- 
lyxenidas,  upon  the  news  of  the  king’s  defeat,  left  the 
port  of  Ephefus,  and  failed  to  Patara,  where  he  landed 
with  a  very  fmall  guard,  and  returned  by  land  into  Sy¬ 
ria.  The  conful  took  the  road  to  Sardis,  which  open¬ 
ed  its  gates  to  him. 

Antiochus  finding  his  affairs  in  a  bad  fituation  both 
by  fea  and  land,  and  not  daring  to  appear  before  the 
eonfular  army  in  the  field,  fent  Antipater  his  brother’s 
fon,  and  Zeuxis,  who  had  been  governor  of  Lydia  and 
Phrygia,  to  fue  for  a  peace.  They  were  ordered  to 
treat  chiefly  with  the  elder  Scipio,  of  whofe  clemency 
and  good  nature  Antiochus  entertained  a?  high  opinion. 
Accordingly,  on  their  arrival  at  Sardis,  where  the  con¬ 
ful  then  was  with  his  brother,  they  addreffed  the  latter, 
and  were  by  him  prefented  to  the  conful.  Their  fpeech 
was  very  fubmiffive,  and  fuch  as  became  a  vanquifhed 
people. 

Hereupon  a  council  was  fummoned,  and  after  long 
debates  the  ambaffadors  were' called  in ;  and  Scipio  A- 
fricanus  propofed  terms  that  were  very  humiliating. 

The  ambaffadors  of  Antiochus  had  been  ordered  to 
refufe  no  terms ;  and  therefore  thefe  were  accepted  and 
the  whole  affair  concluded.  So  that  the  Syrian  ambaf¬ 
fadors  now,  prepared  to  fet  out  for  Rome,  to  get  the  con¬ 
ditions  of  peace  propofed  by  Scipio  ratified  there.  L. 
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Aurelius  Cotta  was  fent  with  the  ambaffadors  to  Rome,  Syria  i 
to  acquaint  the  fenate  with  the  particulars  of  the  treaty,  v— 
When  they  appeared  before  the  confcript  fathers,  they  S 

fpoke  with  great  fubmiffion,  and  only  defired  them  to  f 
ratify  the  articles  which  the  Scipios  had  offered  to  their 
mafter.  The  fenate,  after  examining  them,  ordered 
that  a  treaty  of  peace  fliould  be  concluded  with  Antio¬ 
chus,  and  the  articles  of  it  engraved  on  brafs,  and  fixed 
up  in  the  Capitol.  They  only  added  one  claufe,  which 
was,  That  the  Syrians  fliould  change  every  year  all 
their  hoftages,  except  the  fon  of  King  Antiochus,  who 
ihould  continue  at  Rome  as  long  as  the  republic  thought 
fit.  The  peace  being  thus  ratified,  and  all  Afia  on  this 
fide  Mount  Taurus  delivered  into  the  hands  of  the  Ro¬ 
mans,  the  Greek  cities  were  by  them  reftored  to  their 
liberty,  the  provinces  of  Caria  and  Lydia  given  to  the 
Rhodians,  and  all  the  reft  that  had  belonged  to  Antio¬ 
chus  beftowed  upon  Eumenes. 

Antiochus  did  not  long  furvive  his  misfortune  at His j 
Magnefia.  He  died  in  187,  and  with  him  fell  the  glory  An.  187. 
of  the  Syrian  empire.  The  Romans  now  gave  laws  to  the  B,  C. 
kings  of  Syria,  infonuich,  that  when  Antiochus  Epi- 
phanes  the  grandfon  of  Antiochus  the  Great  hefitated 
at  obeying  the  commands  of  the  fenate,  one  of  the  am¬ 
baffadors  drew  a  circle  round  him  with  a  rod  on  the 
floor,  and  told  him  that  he  fliould  not  go  out  of  that  2S 

fpot  before  he  had  told  him  what  he  was  to  do.  The  Syria  be-  i 
moft  remarkable  tranfaClions  of  this  prince  are  his  wars  comes  a 
with  the  Jews,  and  perfections  of  them  ;  of  which  aKoraan  : 
full  account  is  given  under  the  article  Jews.  After  aprcmnce'  ; 
variety  of  ufurpers  and  tyrants,  the  kingdom  of  Syria 
fell  under  Tigranes  king  of  Armenia  in  the  year  83 
B.  C.  ;  and  upon  his  overthrow  by  the  Romans,  it  be¬ 
came  a  province  of  the  dominions  of  the  republic.  From 
them  it  was  taken  by  the  Saracens  in  the  reign  of  the 
caliph  Omar,  and  is  now  a  province  of  Turkey  in  Afia. 

See  Acre.  i9  | 

'Syria  is  in  feme  meafure  only  a  chain  of  mountains,  CWmate,  |  1 
varying  in  their  levels,  fituation,  and  appearances.  The  Toil,  &c*  i 
part  of  the  country,  however,  next  the  fea  is  in  general couul| 
low,  and  hefides  this  there  are  feveral  extenfive  valleys. try* 

The  climate  on  the  fea-eoaft  and  in  thefe  valleys  is  very 
hot,  but  in  the  higher  parts  of  the  country  it  bears  a 
good  deal  of  refemblanee  to  that  of  France.  Syria  is  f 

exceedingly  fertile,  and  the  variety  of  its  productions  is 
very  great.  Befidcs  wheat,  rye,  barley,  beans*  and  the 
cotton  plant,  which  is  cultivated  everywhere,  Paleftine 
abounds  in  fefamum,  from  which  oil  is  procured,  and 
doura  as  good  as  that  of  Egypt.  Maize  thrives  in  the 
light  foil  of  Balbec,  and  even  rice  is  cultivated  with 
fuccefs  on  the  borders  of  the  marfhy  country  of  Havula. 

They  have  lately  begun  to  plant  fugarcanes  in  the  gar¬ 
dens  of  Saide  and  of  Bairout,  and  they  find  them  equal 
to  thofe  of  the  Delta.  Indigo  grows  without  cultivat¬ 
ing  on  the  banks  of  the  Jordan,  in  the  country  of  Bifan, 
and  only  requires  care  to  make  it  of  an  excellent  quali¬ 
ty.  The  hill-fides  of  Latakia  produce  tobacco.  Gaza 
produces  dates  like  Mecca,  and  pomegranates  like  Al-  Trawl*  A  j  j 
giers  ;  Tripoli  affords  oranges  equal  to  thofe  of  Malta  ;vol,L  i| 
Bairout  figs  like  thofe  of  Marfeilles,  and  bananas  not 
inferior  to  thofe  of  St  Domingo  ;  Aleppo  enjoys  the  ex- 
clufive  advantage  of  producing  piftachios  ;  and  Damaf- 
cus  juftly  boafts  of  poffefiing  all  the  fruits  known  in 
France.  Its  ftony  foil  fuits  equally  the  apples  of  Nor¬ 
mandy,  the  plums  of  Touralne,  and  the  peaches  of  7 

Paris.  ] 
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rla  Paris.  Twenty  forts  of  apricots  are  reckoned  there, 
I  the  done  of  one  of  which  contains  a  kernel  highly  valued 
em.  through  all  Turkey.  The  cochineal  plant,  which  grows 
on  all  that  coaft,  contains  perhaps  that  precious  infect 
in  as  high  perfection  as  it  is  found  in  Mexico  and  St 
Domingo. 

The  inhabitants  may  be  divided  into  three  principal 
clades :  the  defendants  of  the  Greeks  of  the  Lower 
Empire  ;  the  Arabs,  their  conquerors  3  and  the  Turks, 
the  prefent  ruling  power  :  and  thefe  again,  the  tint  in¬ 
to  three,  the  fecond  into  four,  dalles  3  betides  three 
wandering  tribes  of  Turkomans,  Curds,  and  Bedouin 
Arabs.  The  ancient  inhabitants  before,  the  Greeks 
under  Alexander  are  entirely  loft.  The  inhabitants  are 
in  general  of  a  middling  ftature,  and  the  eyes  of  the 
Women  almoft  everywhere  beautiful,  and  their  ftiape 
correCt  and  well  proportioned.  The  general  language 
is  Arabic. 

SYRING  A,  the  Lilac,  a  genus  of  plants  belonging 
to  the  clafs  diandria,  and  in  the  natural  fvftem  ranging 
under  the  44th  order,  Sepia  rice.  See  Botany  Index . 

SYRINGE,  a  well-known  inftrument,  ferving  to 
imbibe  or  fuck  in  a  quantity  of  fluid,  and  to  fquirt  or 
expel  the  fame  with  violence.  The  word  is  formed 
from  the  Greek  or  the  Latin  fyrinx ,  “  a  pipe.’’ 

—A  fyringe  is  only  a  tingle  pump,  and  the  water  af- 
cends  in  it  on  the  fame  principle  as  in  the  common  fuck¬ 
ing-pump.  See  Hydrodynamics* 

SYRUP,  in  Pharmacy,  a  faturated  folution  of  fugar, 
made  in  vegetable  decoCtions  or  infutions*  See  MATfc- 
RIA  MeDICA. 

SYSTEM,  in  general,  denotes  an  aflemblage  or 
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chain  of  principles  and  conclutions,  or  the  whole  of  any 
doCtrine,  the  feveral  parts  whereof  arc  bound  together, 
and  follow  or  depend  on  each  other  3  in  which  fenfe  we 
fay  a  fystem  of  philofophy ,  fystem  of  divinity,  &c.  The 
word  is  formed  from  the  Greek  o-v^uct,  “  competition, 
compages.” 

System,  in  the  animal  economy,  the  vafcular,  the 
nervous,  and  the  cellular.  See  Anatomy. 

System,  in  Mufic,  an  aflemblage  of  the  rules  for  har¬ 
mony,  deduced  from  fome  common  principle  by  which 
they  are  reunited  3  by  which  their  connexion  one  with 
another  is  formed  3  from  whence,  as  from  their  genuine 
fource,  they  natively  flow  3  and  to  which,  if  we  would 
account  for  them,  we  muft  have  recourfe.  See  the  ar¬ 
ticles  Chromatic,  Diatonic,  Enharmonic,  Har¬ 
mony,  Interval,  and  Music. 

System,  in  Botany.  See  Botany. 

System,  in  AJironomy.  See  Astronomy. 

SYSTOLE,  in  Anatomy,  the  contraflion  of  the 
heart,  whereby  the  blood  is  drawn  off  its  ventricles  in¬ 
to  the  arteries  3  the  oppofite  ftate  to  which  is  called  the 
diafole,  or  dilatation  of  the  heart .  See  Anatomy  In¬ 
dex . 

SY STYLE,  in  Architecture,  that  manner  of  placing 
columns  where  the  fpace  between  the  two  {hafts  confifts 
of  two  diameters  or  four  modules. 

SYZYGY,  Syzygia,  in  Afronomy,  a  term  equally 
ufed  for  the  conjun£lion  and  oppotition  of  a  planet  with 
the  fun.  The  word  is  formed  from  the  Greek  rvfyyia, 
which  properly  fignifies  conjunct io.  On  the  phenomena 
and  circumftances  of  the  fyzygies  a  great  part  of  the 
lunar  theory  depends.  See  Astronomy. 
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HP  or  t,  the  19th  letter  and  16th  confonant  of  our  al- 
rmmJ  **"  5  phabet  3  the  found  whereof  is  formed  by  a  ftrong 
expulfion  of  the  breath  through  the  mouth,  upon  a  hid¬ 
den  drawing  back  of  the  tongue  from  the  fore-part  of 
the  palate,  with  the  lips  at  the  fame  time  open.  The 
proper  found  of  t  is  expreffed  in  moft  words  beginning 
or  ending  with  that  letter  3  as  in  take,  tell,  hot,  put.  Ti 
before  a  vowel  has  the  found  of  f,  or  rather  of  Jhi,  as 
m  creation ,  except  when  f  precedes,  as  in  quejlion;  and 
in  derivatives  from  words  ending  in  ty,  as  mighty,  migh¬ 
tier.  Th  has  two  founds  3  the  one  foft,  as  thou,  father ; 
the  other  hard,  as  thing ,  think.  The  found  is  foft  in 
thefe  words,  then ,  thence,  and  there,  with  their  deriva¬ 
tives  and  compounds  3  and  in  the  words  that ,  this,  thus, 
thy,  they ,  though;  and  in  all  words  in  which  th  come§ 
between  two  vowels,  as,  whether ,  rather ;  and  between 
*  and  a  vowel,  as  burthen. 

In  abbreviations,  .  amongft  the  Roman  writers,  T. 
flands  for  Titus ,  Titius,  &c.  3  Tab.  for  Tabularius ; 
lab.  P.  H.  C.  Tabularius  Provmcice  H  f pan  ice  Citeno- 
ru  >  Tar.  Tarquinius  ;  Ti.  Tiberius:  Ti.  F.  Tiberii 
films;  Ti.  L.  Tiberii  libertus  :  Ti.  N.  Tiberii  Nepos  ; 

J?  A.  V»  P.  V.  D.  tempore  judicetn  arbitrumvc  po- 


jlulat  ut  det  ;  T.  M.  P.  terminum  pofuit  ;  T.  M.  D.  D.  t 

terminum  dedicavit  ;  Tr.  trans ,  tribunus  ;  Tr.  M.  or  |j 

Mil.  tribunus  militum  ;  TR.  PL.  DES.  tribunus  plebis  Tabalheer. 
defgnaius  ;  TR.  AER.  tribunus  cerarii ;  TRV.  CAP. 
triumviri  capital es ;  T.  P.  or  TRIB.  POT.  tribunicia 
potejlate  ;  Tul.  H.  Tullus  Ho/lilius. 

Amongft  the  ancients,  T,  as  a  numeral,  flood  for  one 
hundred  and  fixty :  and  with  a  dafn  at  top,  thus  T,  it 
flgnified  one  hundred  and  fixty  thoufand.  In  mufic,  T 
ftands  for  tiitti,  u  all,  or  altogether.” 

TAB  ANUS,  the  Breeze-fly  3  a  genus  of  infers 
belonging  to  the  order  of  diptera.  See  Entomology 
Index. 

TAB  ARC  A,  a  fmall  ifland  lying  oppofite  to  a  town 
cf  the  fame  name,  •which  divides  the  maritime  coafts  of 
Tunis  and  Algiers,  in  Africa.  It  is  two  miles  from  the 
land,  and  is  in  poffeffion  of  the  noble  family  of  the  La- 
mellini  of  Genoa,  who  have  here  a  governor  and  a  gar- 
rifon  of  200  men  to  protefl  the  coral  fifhery.  N.  Lat. 

36.  50.  E.  Long.  9.  16. 

TABASHEER,  a  Perfian  word,  fignifying  a  hard 
fubftance  found  in  the  cavities  of  the  bamboo  or  Indian 
reed,  and  highly  valued  as  a  medicine  in  the  Eaft  Indies. 

A  a  2  Though 
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Tabafheer. 


Though  fome  account  was  given  of  the  tabafheer  by 
the  Arabian  phyficians,  no  accurate  knowledge  of  it 
was  obtained  till  Dr  Ruffel  favoured  the  public  with 
his  obfervations  on  it. 

The  tabafheer  is  produced  from  the  female  bamboo, 
which  is  diftinguifhed  from  the  male  by  a  larger  cavity. 
The  bamboos  containing  it  make  a  rattling  noife  when 
fhaken.  Dr  RufTel  having  examined  a  bamboo  brought 
from  Vellore,  confiding  of  fix  joints,  found  no  tabafheer 
in  two  of  them  :  all  the  reft  contained  fome,  but  of  va¬ 
rious  quality  and  quantity;  the  whole  amounting  to  a- 
bout  27  grains.  The  beft  was  of  a  bluifh  white,  re- 
fembling  fmall  fragments  of  (hells,  harder  alfo  than  the 
reft,  but  which  might  be  eafily  crumbled  between  the 
fingers  into  a  gritty  powder  ;  and  when  applied  to  the 
tongue  and  palate,  had  a  flight  faline  and  teftaceous 
tafte  ;  the  weight  not  exceeding  four  grains.  The  co¬ 
lour  of  the  reft  was  cineritious,  rough  on  the  furface, 
and  more  friable  ;  having  fome  particles  of  a  larger 
fize  intermized,  but  light,  fpongy,  and  fomewhat  re- 
fembling  pumice  ft  ones ;  which  appearance,  our  author 
fuppofes,  led  the  Arabians  to  think  that  fire  was  con¬ 
cerned  in  the  production.  The  two  middle  joints  were 
of  a  pure  white  colour  within,  and  lined  with  a  thin 
film.  In  thefe  the  tabafheer  was  principally  found. 
The  other  joints,  particularly  the  two  upper  ones,  were 
difcoloured  within;  and  in  fome  parts  of  the  cavity  was 
found  a  blackifh  fubftance  in  grains  or  in  powder,  ad¬ 
hering  to  the  fides,  the  film  being  there  obliterated.  In 
two  or  three  of  the  joints  a  fmall  round  hole  was  found 
at  top  and  bottom,  which  feemed  to  have  been  perfora¬ 
ted  by  fome  infeCt. 

Garzius  informs  us,  that  it  is  not  found  in  all  bam¬ 
boos,  or  in  all  the  branches  indiferiminately,  but  only  in 
thoftf  growing  about  Bifnagur,  Batecala,  and  one  part 
of  the  Malabar  coaft>  Dr  RufTel  was  informed  by  a 
letter  from  a  medical  gentleman  attending  the  embaffy 
to  the  Nizam,  that  though  tabafheer  bears  a  high  price 
at  Hydrabad,  it  is  never  brought  thither  from  Bifnagur; 
and  that  fome  of  what  is  fold  in  the  markets  comes  from 


the  pafs  of  Atcour  in  Canoul ;  and  fome  from  Emna- 
bad,  at  the  diftanceof  about  80  miles  to  the  north-weft  ; 
but  that  the  moft  part  comes  from  Mafulipatam.  That 
fold  in  the  markets  is  of  two  kinds;  one  the  rate  of  a 
rupee  per  dram,  but  the  other  only  half  that  price  ;  the 
latter,  however,  is  fuppofed  to  be  factitious,  and  made 
up  moftly  of  burnt  teeth  and  bones.  Dr  RufTel  himfelf 
alfo,  is  perfuaded  that  the  tabafheer  met  with  in  com¬ 
merce  is  greatly  adulterated.  The  above-mentioned 
gentleman  likewife  informed  the  doCtor  that  tabafheer 
was  produced  in  great  quantities  at  Sylhat,  where  it  is 
fold  by  the  pound,  from  one  rupee  to  one  and  a  half ; 
forming  a  confiderable  article  of  trade  from  Bengal  to 
Perfia  and  Arabia.  There  is,  however,  a  third  kind, 
much  fuperior  in  quality,  being  whiter,  purer,  and  alfo 
harder  and  heavier. 

Dr  Ruifel  fuppofes  that  the  tabafheer  is  the  juice  of 
the  bamboo  thickened  and  hardened.  Tke  following 
obfervations  on  its  medical  effeCts  were  taken  from  a 
Perfian  work,  intitled  the  “  Tofut  ul  Monein  of  Ma- 
hommed  Monein  Hofeiny,”  by  Mr  Williams  a  furgeon 
in  the  fervice  of  the  Eaft  India  company.  The  taba¬ 
fheer  puts  a  flop  to  bilious  vomitings  and  to  the  bloody 
flux.  It  is  alfo  of  fervice  in  cafes  of  palpitation  of  the 
heart,  in  faintings,  and  for  (lengthening  thofe  members 
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of  the  body  that  are  weakened  by  heat.  It  is  ufeful  al¬ 
fo  for  the  piles,  .and  for  acute  or  burning  fevers,  and  for 
puftules  in  the  mouth  (thrufh)  ;  and,  given  with  oxy- 
mel,  is  of  fervice  againft  rcftleffnefs,  melancholy,  and  t 
hypochondriacal  affeCtions.  The  habitual  internal  ufe 
of  it  is  prejudicial  to  the  virile  powers.  It  is  alfo  faid 
to  be  prejudicial  to  the  lungs.  Its  corre&ives  are  the 
gum  of  the  pine  and  honey.  The  dofe  of  it  is  to  the 
weight  of  two  d’herems,  or  feven  madias. 

TABBY,  in  Commerce ,  a  kind  of  rich  filk  which 
has  undergone  the  operation  of  tabbying. 

TABBYING,  the  pafling  a  lilk  or  duff  under  a 
callender,  the  rolls  of  which  are  made  of  iron  or  copper 
varioufly  engraven,  which  bearing  unequally  on  the  ftuff 
renders  the  furface  thereof  unequal,  fo  as  to  refieCt  the 
rays  of  light  differently,  making  the  reprefentation  of 
waves  thereon. 

TABELLIO,  in  the  Roman  law,  an  officer  or  feri- 
vener,  much  the  fame  with  our  notaries  public,  who  are 
often  called  tabelliones . 

TABERNACLE,  among  the  Hebrews,  a  kind  of 
building,  in  the  form  of  a  tent,  fet  up,  by  exprefs  com¬ 
mand  of  God,  for  the  performance  of  religious  worfhip, 
facrifices,  &c.  during  the  journeying  of  the  Ifraelites  in 
the  wildernefs :  and,  after  their  fettlement  in  the  land 
of  Canaan,  made  ufe  of  for  the  fame  purpofe  till  the 
building  of  the  temple  of  Jerufalem.  It  was  divided 
into  two  parts  ;  the  one  covered,  and  properly  called 
the  tabernacle ;  and  the  other  open,  called  the  court . 
The  curtains  which  covered  the  tabernacle  were  made 
of  linen,  of  feveral  colours,  embroidered.  There  were 
ten  curtains,  28  cubits  long  and  four  in  breadth.  Five 
curtains  faftened  together  made  up  two  coverings,  which 
covered  up  all  the  tabernacle.  Over  thefe  there  were 
two  other  coverings ;  the  one  of  goat’s  hair,  the  other 
of  (heep’s  (kins.  The  holy  of  holies  was  parted  from 
the  reft  of  the  tabernacle  by  a  curtain  made  fad  to  four 
pillars,  (landing  ten  cubits  from  the  end.  The  length 
of  the  whole  tabernacle  was  32  cubits,  that  is,  about  50 
feet ;  and  the  breadth  1  2  cubits  or  1 9  feet.  The  court 
was  a  fpot  of  ground  100  cubits  long,  and  50  in  breadth, 
enclofed  by  20  columns,  each  20  cubits  high  and  10  in 
breadth,  covered  with  filver,  and  (landing  on  copper 
bafes,  five  cubits  diftant  from  one  another  ;  between 
which  there  were  curtains  drawn,  and  faftened  with 
hooks.  At  the  eaft  end  was  an  entrance,  20  cubits 
wide,  covered  with  a  curtain  hanging  loofe. 

Feajl  of  TABEBNACLES ,  a  folemn  feftival  of  the  He¬ 
brews,  obferved  after  harveft,  on  the  15th  day  of  the 
month  Tifri,  inftituted  to  commemorate  the  goodnefs 
of  God,  who  protected  the  Ifraelites  in  the  wildernefs, 
and  made  them  dwell  in  booths,  when  they  came  out 
of  Egypt.  On  the  firft  day  of  the  feaft  they  began  to 
ereCt  booths  of  the  boughs  of  trees,  and  in  thefe  they 
were  obliged  to  continue  ftven  days.  The  boughs  were 
placed  in  the  open  air,  and  were  not  to  be  covered  with 
cloths,  nor  made  too  clofe  by  the  thicknefs  of  the  boughs; 
but  fo  loofe  that  the  fun  and  the  ftars  might  be  feen,  and 
the  rains  defeend  through  them.  For  further  particulars 
of  the  celebration  of  this  feftival,  fee  Levit.  ch.  xxiii. 

TABERNzE,  in  Ancient  Geography.  See  Tees 
Tabernce, 

X ABERN-ZEMONTANA,  in  Botany ,  a  genus  of 
plants  belonging  to  the  clafs  of  pentandria,  and  order  of 
monogynia;  and  in  the  natural  (yftem  arranged  under 
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J %.  30th  order,  Contorts.  There  are  two  horizontal 
Jia  follicles,  and  the  feeds  are  immerfed  in  pulp.  There 
are  eight  fpecies,  all  of  foreign  growth. 

*  T  ABLE,  a  moveable  piece  of  furniture,  ufually  made 
of  wood  or  Hone,  and  fupported  on  pillars  or  the  like, 
for  the  commodious  reception  of  things  placed  thereon. 

Table  is  alfo  ufed  for  the  fare  or  entertainment  fer- 
ved  up. 

Table,  in  Mathematics ,  $ yftems  of  numbers  calcu- 

Ilated  to  be  ready  at  hand  for  the  expediting  adronomi- 
cal,  geometrical,  and  other  operations. 

TABLE-Book.  See  Writing. 

TABLE- Mountain,  a  mountain  of  Africa,  being  the 
moft  wefterly  cape  or  promontory  in  that  part  of  the 
world,  and  near  the  Cape  of  Good  Hope.  The  bay  * 
which  is  formed  thereby  is  called  the  Table-hay . 

Laws  of  the  Twelve  TABLES ,  were  the  fird  fet  of 
laws  of  the  Romans  :  thus  called  either  becaufe  the  Ro¬ 
mans  then  wrote  with  a  flyle  on  thin  wooden  tablets  co¬ 
vered  with  wax*,  or  rather,  becaufe  they  were  engraved 
on  tables  or  plates  of  copper,  to  be  expofed  in  the  moll 
noted  part  of  the  public  forum.  After  the  expullion  of 

Is  the  kings,  as  the  Romans  were  then  without  any  fixed 
or  certain  fyftem  of  law,  at  lead  had  none  ample  enough 
to  take  in  the  various  cafes  that  might  fall  between  par¬ 
ticular  perfons,  it  was  refolved  to  adopt  the  bed  and 
wifell  laws  of  the  Greeks.  One  Hermodorus  was  fird 
appointed  to  tranflate  them,  and  the  decemviri  after¬ 
wards  compiled  and  reduced  them  into  ten  tables.  Af¬ 
ter  a  world  of  care  and  application,  they  were  at  length 
enabled  and  confirmed  by  the  fenate  and  an  affemblyof 
the  people,  in  the  year  of  Rome  303.  The  following 
year  they  found  fomething  wanting  therein,  which  they 
I ;  |  fupplied  from  the  laws  of  the  former  kings  of  Rome, 
and  from  certain  cudoms  which  long  ufe  had  authorif- 
ed  :  all  thefe  being  engraven  on  two  other  tables,  made 
the  law  of  the  twelve  tables,  fo  famous  in  the  Roman 
jurifprudence,  the  fource  and  foundation  of  the  civil  or 
Roman  law. 

TABLES  of  the  Law ,  in  Jewifli  antiquity,  two  tables 
on  which  were  written  the  decalogue,  or  ten  command¬ 
ments,  given  by  God  to  Mofes  on  Mount  Sinai. 

TABOO,  a  word  ufed  by  the  South  fea  ifianders, 
nearly  of  the  fame  import  as  prohibited  or  interdicted. 
It  applies  equally  to  perfons  and  things,  and  is  alfo  ex- 
preffive  of  any  thing  facred,  devoted,  or  eminent. 

TABOR,  a  mountain  of  Galilee,  about  I  2  miles  from 
the  city  of  Tiberias.  It  rifes  in  the  form  of  a  fugar  loaf, 
m  the  midd  of  an  extenfive  plain,  to  the  height  of  30 
dadia,  according  to  Jofephus.  The  afcent  is  fo  eafy, 
that  one  may  afcend  on  horfeback.  On  .the  top  there 
is  a  plain  two  miles  in  circumference. 

The  fhuation  of  Mount  Tabor  is  mod  delightful. 
Rifing  amidd  the  plains  of  Galilee,  it  exhibits  to  the 
enchanted  eye  a  charming  variety  of  profpeCts.  On 
one  hde  there  are  lakes,  rivers,  and  a  part  of  the  Me¬ 
diterranean  ;  and  on  the  other  a  chain  of  little  hills, 
with  fmall  valleys,  fhaded  by  natural  groves,  and  en¬ 
riched  by  the  hands  of  the  hufbandman  with  a  great 
i  number  of  ufeful  productions.  Here  you  behold  an  im- 
i  menfity  of  plains  interfperfed  with  hamlets,  fortrefles, 
and  heaps  of  ruins*,  and  there  the  eye  delights  to  wan¬ 
der  over  the  fields  of  Jezrael  or  Mageddon,  named 
by  the  Arabs  Ebn-Aamer ,  which  fignifies  u  the  field  of 
the  fons  of  Aamer,”  A  little  farther  you  didinguiflj 


the  mountains  of  Hermon,  Gilboa,  Samaria,  and  Arabia  Tabor 
the  Stony.  In  (hort,  you  experience  all  thofe  fenfations 

which  are  produced  by  a  mixture  and  rapid  fuccefiion  u _V _ j 

of  rural,  gay,  gloomy,  and  majedic  objeCts. 

It  was  upon  this  enchanting  mount  that  the  apodle  ' 

Peter  laid  to  Chrid,  “  It  is  good  for  us  to  be  here  :  and 
let  us  make  three  tabernacles  \  one  for  thee,  and  one  for 
Mofes,  and  one  for  Elias.” 

Flavian  Jofephus,  governor  of  Galilee,  caufed  the 
fummit  of  this  mountain,  for  the  fpace  of  two  miles  and 
a  half,  to  be  furrounded  with  walls.  The  inhabitants 
of  Tabor  long  braved  the  power  of  the  Roman  armies ; 
but  being  deprived  of  water  in  confequence  of  the  great 
heats,  they  were  forced  to  furrender  at  diferetion  to 
Placidus,  the  general  of  Vefpafian. 

Several  churches  were  built  upon  this  mountain  by 
St  Helen,  who  founded  here  alfo  fome  monaderies.  Of 
the  two  mod  remarkable,  one  was  dedicated  to  Mofes, 
and  inhabited  by  Cenobites  of  the  order  of  St  Benedict, 
who  followed  the  Latin  rites :  the  other  was  dedicated 
to  the  prophet  Elias  by  monks  of  the  order  of  St  Bafil, 
attached  to  the  Greek  rites.  The  kings  of  Hungary 
ereCted  here  alfo  a  pretty  fpacious  convent  for  fome 
monks  belonging  to  that  nation,  of  the  order  of  St  Paul 
the  fird  hermit.  Tabor  was  alfo  the  feat  of  a  bifhop, 
dependant  on  the  patriarchate  of  Jerufalem. 

When  Godfrey  of  Bouillon  feized  on  this  mountain, 
he  repaired  the  ancient  churches,  which  were  beginning 
to  fall  into  ruins.  Under  Baldwin  I.  in  1113,  the  Sa¬ 
racen  troops  retook  Tabor  ;  and  their  fanguinary  fury 
gained  as  many  victories  as  there  were  prieds  and  Ceno¬ 
bites.  This  mountain  again  fell  into  the  hands  of  the 
Chridians  ;  but  the  Catholic  dandard  was  not  long  dis¬ 
played  on  it.  Saladin  pulled  it  down  the  year  follow¬ 
ing,  and  dedroyed  all  the  churches.  The  Chridians 
retook  it  once  more  in  1253  ;  and  their  zeal  made  them 
rebuild  all  the  facred  places.  At  this  time  Rome  being 
accudomed  to  give  away  empires,  Pope  Alexander  IV. 
granted  Tabor  to  the  Templars,  who  fortified  it  again. 

At  length,  in  the  courfe  of  the  year  1290,  the  fultau 
of  Egypt  dedroyed  and  laid  wade  the  buildings  of  this 
mountain,  which  could  never  be  repaired  afterwards ; 
fo  that  at  prefent  it  is  uninhabited. 

T  AC  AM  AH  AC  A,  in  Pharmacy ,  a  gum  refin,  ob¬ 
tained  from  the  fagara  oCtandra  and  populus  balfamifera; 
and  having  a  fragrant  fmell,  a  bitteridi  naufeous  tade, 
and  fuppofod  to  be  dimulant  and  tonic  in  its  effe.Cts. 

TACCA,  a  genus  of  plants  belonging  to  the  claf? 
dodecandria.  See  Botany  Index, 

TACHYGRAPHY,  from  t Jhort,  and 
I  write ,  or  the  art  of  writing  fhort-hand.  See  Steno¬ 
graphy. 

TACITUS,  CAiys  Cornelius,  a  celebrated  Roman 
hidorian,  and  one  of  the  greated  men  of  his  time,  ap¬ 
pears  to  have  been  born  about  the  year  of  Rome  809  or 
810,  and  applied  himfclf  early  to  the  labours  of  the 
bar,  in  which  he  gained  very  confiderable  reputation.  Murphy* s 
Having  married  the  daughter  of  Agricola,  the  road  to  Tranjlotion 
public  honours  was  laid  open  to  him  in  the  reign  of  °J  ^'ac^tuu 
Vefpafian  \  but  during  the  fanguinary  and  capricious 
tyranny  of  Domitian,  he,  as  well  as  his  friend  Pliny, 
appears  to  have  retired  from  the  theatre  of  public  af¬ 
fairs.  The  reign  of  Nerva  redcred  thefe  luminaries  of 
Roman  literature  to  the  metropolis,  and  we  find  Taci¬ 
tus  engaged,  in  A.  U.  C.  850,  to  pronounce  the  funeral 
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Tacitus,  oration  of  the  venerable  Virgin ius  Rufus,  the  colleague 
^  of  the  emperor  in  the  confulfhip,  and  afterwards  fuc- 

ceeding  him  as  conful  for  the  remainder  of  the  year. 

The  time  of  his  death  is  not  mentioned  by  any  ancient 
author,  but  it  is  probable  that  he  died  in  the  reign  of 
Trajan. 

H*s  works  which  ftill  remain  are,  1.  Five  books  of 
his  Hi ftory.  2.  His  Annals.  3.  A  Treatife  on  the  dif¬ 
ferent  Nations  which  in  his  time  inhabited  Germany  : 
and,  4.  The  Life  of  Agricola  his  father-in-law.  There 
is  alfj  attributed  to  him  a  Treatife  on  Eloquence,  which 
others  have  afcribcd  to  Quintilian.  The  Treatife  on  the 
Manners  of  the  Germans  was  puhlifhed  in  851. —  In  the 
year  853,  Pliny  and  Tacitus  were  appointed  by  the  fe- 
nate  to  plead  the  caufe  of  the  opprdfed  Africans  again  ft 
Marius  Prifcus,  a  corrupt  proconful,  who  was  convicted 
before  the  fathers  ;  and  the  patriot  orators  were  honour¬ 
ed  with  a  declaration  that  they  had  executed  their  truft 
to  the  entire  fatisfadlion  of  the  houfe.  The  exa£t  time 
when  Tacitus  puhlifhed  his  hiftory  is  uncertain,  but  it 
was  in  fome  period  of  Trajan’s  reign,  who  died  fudden- 
ly,  A.  U.  C.  870,  A.  D.  117. — The  hiftory  comprife- 
a  period  of  27  years,  from  the  acceftion  of  Galba,  82  2, 
to  the  death  of  Domitian,  849.  The  hiftory  being  fi- 
niflied,  he  did  not  think  he  had  completed  the  tablature 
of  flavery  ;  he  went  back  to  the  time  of  Tiberius  :  and 
the  fecond  work,  which,  however,  comes  firft  in  the 
order  of  chronology,  includes  a  period  of  54  years,  from 
the  aceeftion  of  Tiberius,  767,  to  the  death  of  Nero, 
821  :  this  work  is  his  “  Annals.” 

It  is  remarkable,  that  princes  fand  politicians  have 
always  held  the  works  of  Tacitus  in  the  higheft  efteem  ; 
which  looks  as  if  they  either  found  their  account  in 
reading  them,  or  were  pleafed  to  find  courts,  and  the 
people  who  live  in  them,  fo  exaftly  deferibed  after  the 
lift?  as  they  are  in  his  writings.  Part  of  what  is  extant 
was  found  in  Germany  by  a  receiver  of  Pope  Leo  X. 
and  puhlifhed  by  Beroaldus  at  Rome  in  1515.  Leo  was 
fo  much  changed  with  Tacitus,  that  he  gave  the  recei¬ 
ver  a  reward  of  500  crowns  ;  and  promifed  not  only  in¬ 
dulgences,  but  money  alfo  and  honour,  to  any  one  who 
fhould  find  the  other  part  ;  which  it  is  faid  was  after¬ 
wards  brought  to  him.  Pope  Paul  III.  as  Muretus  re¬ 
lates,  wore  out  his  Tacitus  by  much  reading  it  ;  and 
Cofmo  de  Medicis,  who  was  the  firft:  great  duke  of 
Tufeany,  and  formed  for  governing,  accounted  the 
reading  of  him  his  greateft  pleafure.  Muretus  adds, 
that  feveral  princes,  and  privy-counfellors  to  princes, 
read  him  with  great  application,  and  regarded  him  as  a 
fort  of  oracle  in  politics.  A  certain  author  relates,  that 
Queen  Chriftina  of  Sweden,  though  extremely  fond  of 
the  Greek  tongue,  which  {he  made  “  the  diverfion  of 
her  leifure  hours,  was  not  reftrained  by  that  from  her 
ferious  ftudies  ;  fo  (he  called  among  others  Tacitus’s 
Hiftory,  fome  pages  of  which  fhe  read  conftantly  every 
dav.”  Laftlv,  Lord  Bolingbroke,  an  authority  furely 
of  no  mean  rank,  calls  him,  u  a  favourite  author,”  arid 
gives  him  manifeftly  the  preference  to  all  the  Greek  and 
Roman  hiftorians. 

No  author  has  obtained  a  more  fplendid  reputation 
than  Taeitus.  He  has  been  accounted,  and  with  good 
reason,  the  moft  cultivated  genius  of  antiquity ;  and  we 
muft  not  feek  for  his  parallel  in  modern  times.  It  is 
impofllhle  not  to  admire  and  recommend  his  intimate 
knowledge  of  the  human  heart,  the  fpirit  of  liberty 
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which  he  breathes,  and  the  force  and  vivacity  with  Taj 
which  lie  perpetually  txp.'cfTes  himftlf.  The  reader  of  T]  Ti 
tafte  is  ftruck  by  the  great  no  fs  of  his  thoughts  and 
dignity  of  his  narration  ;  the  philofoplier  by  the  com-  ^ 
prehenfive  powers  of  his  mind  •,  and  the  politician  by  the  ^ 
fagacity  with  which  lie  unfolds  the  fprings  of  the  moft 
fecret  tran  factions.  Civil  liberty  and  the  rights  of 
mankind  never  met  with  a  bolder  or  a  more  able  after* 
tor  :  fervitude,  dcbaltmeiit,  and  tyranny,  appear  not 
in  the  writings  of  any  ether  author  in  julier  or  more 
odious  colours.  He  ha^  been  cenfured  arohfeure  5  and 
indeed  nothing  can  be  more  certain  than  that  he  did  not 
write  for  the  common  mafs  of  men.  But  to  theft  who 
are  judges  of  hh  competitions,  it  is  no  matter  of  regret 
that  his  manner  is  his  own,  and  peculiar.  Never  wtre 
defqription  ai.o  Liniment  fo  wonderfully  and  fo  beauti¬ 
fully  blended  ;  and  never  were  the  actions  and  charac¬ 
ters  of  men  delineated  with  fo  much  ftrength  and  pre- 
cifion.  He  has  ail  «he  merits  of  other  hiftorians,  with¬ 
out  their  defeats.  He  poflefles  the  diftinCtmis  of  Xe¬ 
nophon  without  his  uniformity  ;  he  is  more  eloquent 
than  Livy,  and  is  free  lrom  his  fnperftitiori  ;  and  he  has 
more  knowledge  and  judgment  than  Polybius,  without 
his  affedlation  of  rcafoning  on  every  oecafion. 

One  of  the  be  ft  editions  of  the  works  of  Tacitus  was 
puhlifhed  at  Paris  by  Brotier,  in  4  vois.  4to.  There 
have  been  four  trariftations  of  his  works  into  Englifh  ; 
the  firft  by  Green  way  and  Sir  Henry  Saville,  in  the 
reign  of  Elizabeth  ;  the  fecond  by  Dryden  and  others; 
the  third  by  Gordon,  which  is  remarkable  for  affedla- 
tion  of  ftyle,  though  fome  think  it  bears  a  ftriking  re- 
femblance  to  the  original  ;  and  the  fourth  and  beft  by 
Murphy,  in  1793,  in  4  vols.  4to. 

TACK,  a  rope  ufed  to  confine  the  foremoft  lower 
corners  of  the  courfes  and  ftay-fails  in  a  fixed  pofition, 
when  the  wind  croffes  the  fhip’s  courfe  obliquely.  The 
fame  name  is  alfo  given  to  the  rope  employed  to  pull 
out  the  lower  corner  of  a  ftudding-fail  or  driver  to  the 
extremity  of  its  boom. 

The  main-fail  and  fore -fail  of  a  fhip  are  furniflied  I' 
with  a  tack  on  each  fide,  which  is  formed  of  a  thick 
rope  tapering  to  the  end,  and  having  a  knot  wrought 
upon  the  largeft  end,  by  which  it  is  firmly  retained  in 
the  clue  of  the  fail.  By  this  means  one  tack  is  always 
faftened  to  windward,  at  the  fame  time  that  the  fheet 
extends  the  fail  to  the  leeward.  1 

Tack,  is  alfo  applied,  by  analogy,  to  that  part  of 
any  fail  to  which  the  tack  is  ufually  faftened. 

A  fhip  is  faid  to  be  on  the  ftarboard  or  larboard  tack, 
when  (he  is  clofe-hauled,  with  the  wind  upon  the  ftar¬ 
board  or  larboard  fide  ;  and  in  this  fenfe  the  diftance 
which  (he  fails  in  that  pofition  is  confidered  as  the  length  ! 
of  the  tack  ;  although  this  is  more  frequently  called 
board.  See  that  article. 

To  TACK ,  to  change  the  courfe  from  one  board  to 
another,  or  turn  the  fhip  about  from  the  ftarboard  to 
the  larboard  tack,  in  a  contrary  wind.  Thus  a  fhip 
being  clofe-hauled  on  the  larboard  tack,  and  turning 
her  prow  fuddenly  to  windward,  receives  the  impreflion  '1 
of  the  wind  on  her  head-fails,  by  which  fhe  falls  off  up¬ 
on  the  line  of  the  ftarboard-taek.  Tacking  is  alfo  ufed  Yah ff 
in  a  more  enlarged  fenfe,  to  imply  that  manoeuvre  in  Ma  ■ 
navigation  by  which  a  fhip  makes  an  oblique  progreffion  ^  |  * 
to  the  windward,  in  a  zig-zag  direction.  This,  how¬ 
ever,  is  more  ufually  called  beating,  or  turning  to  wind¬ 
ward* 
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ward.  See  Navigation,  Sailing,  and  Naval  Tac - 
tics,  under  War. 

>  Tack,  In  Scots  Law.  See  Law,  N°  elxvii. 

^  TACKLE,  among  Teamen,  denotes  all  the  ropes  or 
cordage  of  a  (hip  ufed  in  managing  the  fails,  &c. 

TACKSMAN.  See  Tenure. 

TACTICS,  in  the  art  of  war,  is  the  method  of  dif* 
pofing  forces  to  the  belt  advantage  in  order  of  battle, 
and  of  performing  the  feveral  military  motions  and  evo¬ 
lutions.  See  War. 

T  ADC  ASTER,  a  town  in  the  weft  riding  of  York- 
Ihire,  noted  for  the  great  plenty  of  limeftone  dug  up 
near  it  *,  and  for  being  one  of  the  firft  places  in  which 
a  building  was  eredted  for  Sunday  fchools.  It  is  nine 
miles  from  York,  and  188  from  London. 

TADMOR.  See  Palmyra. 

TADPOLE,  a  young  frog  before  it  has  difengaged 
itfelf  from  the  membranes  that  envelope  it  in  its  firft 
ftage  of  life.  See  Erpetology,  p.  281. 

TiENIA,  a  genus  of  animals  belonging  to  the  clafs 
of  vermes.  See  Helminthology,  N°  29,  30. 

TAFFETY,  or  Taffeta,  in  Commerce ,  a  fine 
fraooth  filken  fluff,  remarkably  gloffy.  There  are  taf- 
feties  of  all  eolours,  fome  plain,  and  others  ftriped  with 
gold,  filver,  See.  others  chequered,  others  flowered,  &c* 
according  to  the  faney  of  the  workmen. 

TAGANROK,  or  Taganrog,  a  fea-port  town  fi- 
tuated  at  the  head  of  the  Tea  of  Azof,  and  forming  one 
of  the  principal  ports  of  the  Ruffian  empire.  It  ftands 
on  a  fmall  promontory,  at  the  extremity  of  whieh  is  a 
fortrefs  of  eonfiderable  ftrength,  and  eapable  of  accom¬ 
modating  a  numerous  garrifon.  The  ftreets  are  wide 
but  unpaved,  and  from  the  lightnefs  of  the  foil,,  are  ei¬ 
ther  intolerably  dufty,  or  ankle-deep  in  mud.  The 
houfes,  which  do  not  exceed  a  thoufand,  are  fmall,  built 
chiefly  of  wood,  plaiftered  with  mud,  and  roofed  with 
bark.  It  is  in  north  latitude  46°. 

Taganrok  is  remarkable  only  as  a  place  of  trade,  but 
in  this  view  is  highly  refpe&able.  When  I\Ir  M‘Gill 
vifited  it  in  j  805,  he  found  there  upwards  of  2CO  veffels 
of  various  fizes,  waiting  for  eargoes.  From  its  advan¬ 
tageous  fituation,  at  the  head  of  the  fea  of  Azof,  and 
near  the  mouths  of  the  rivers  Don  and  Volga,  and  from 
its  being  in  the  vieinity  of  a  very  fertile  eountry,  it  has 
become  the  centre  of  eommeree  for  many  ftaple  articles. 
Hither  are  brought,  for  exportation,  vaft  quantities  of 
grain,  wool,  hides,  butter,  tallow,  bees-wax,  and  ho¬ 
ney  from  the  fouthern  provinces  of  Ruflia  ;  iron,  tim¬ 
ber,  pitch,  and  tar  from  Siberia  ;  caviar  to  the  amount 
of  50,000  puds  annually  from  the  Don  and  the  Volga ; 
hemp  ancf  flax  from  the  neighbouring  diftrifts.  Cor¬ 
dage  and  canvas  are  manufactured  here,  and  form  a 
eonfiderable  article  of  traffic.  The  trade  is  carried  on 
chiefly  by  Ragufan  and  Greek  fupercargoes,  who  re¬ 
main  only  till  their  commodities  are  colleted  and  Ship¬ 
ped.  For  the  beft  aeeounts  of  this  place,  fee  Pallas’s 
Travels  in  the  Ruffian  Empire ,  and  M ‘Gill’s  Travels  in 
Turkey ,  Italy,  and  Rttjfia . 

r  AGAR  A,  a  eity  of  ancient  India,  the  metropolis- 
of  a  large  diftrit  e ailed  Ariaca,  whieh  comprehended 
the  grenteft  part  of  the  Subah  of  Aurungabad,  and  the 
fouthern  part  of  Concan.  Arrian  fays,  that  it  was  fitu- 
ated  about  ten  days  journey  to  the  eaflward  of  Pulta- 
nah  ;  which,  according  to  the  rate  of  travelling  jin  that 
country  with  loaded  carts^  might  be  about  100  Britifh 
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miles.  This  fixes  its  fituation  at  Deoghir,  a  place  of 
great  antiquity,  and  famous  through  all  India  on  ac¬ 
count  of  the  pagodas  of  Eloufa.  It  is  now  called  Dou- , 
let-ahad . 

TAGETES,  Marygold,  a  genus  of  plants  belong¬ 
ing  to  the  elafs  fyngenefia  ;  and  in  the  natural  fyftem 
ranking  under  the  49th  order,  Compojitce .  See  Botany 
Index. 

TAGUS,  the  largeft  river  of  Spain  ;  which,  takings 
its  rife  on  the  eonfines  of  Arragon,  runs  fouth-weft 
through  the  provinces  of  New  Caflile  and  Eftremadura  y 
and  pafling  by  the  eities  of  Aranjucz,  Toledo,  and 
Aleantara,  and  then  croffing  Portugal,  forms  the  har¬ 
bour  of  Lifbon,  at  which  eity  it  is  about  three  miles 
broad  ;  and  about  eight  or  ten  miles  below  this  it  falls 
into  the  Atlantic  oeean. 

TAHOEREWA,  one  of  the  Saridwieh  iflands,  is 
fmall,  deftitute  of  wood,  the  foil  fandy  and  unfertile;  is 
fituated  in  north  latitude  2o°  38',  in  eaft  longitude  203° 

TAHOORA,  one  of  the  Sandwich  iflands  in  the 
South  fea.  It  is  uninhabited,  and  lies  in  north  latitude 
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TAJACU,  or  Peccary,  in  Zoology,  a  fpecies  of 
hog.  See  Sus,  Mammalia  Index. 

TAI-ouan,  the  Chinefe  name  of  the  ifland  of  For- 
mofa.  vSee  Formosa. — Tai-ouan  is  alfo  the  name  of 
the  eapital  of  the  ifland. 

TAIL,  the  train  of  a  beaft,  bird,  or  fifh  ;  whieh  in 
land  animals,  it  is  faid,  ferves  to  drive  away  flies,  See. 
and  in  birds  and  fifties  to  direct  their  eourfe,  and  affift 
them  in  afeending  or  defeending  in  the  air  or  water. 
But  the  tail  in  all  animals  is  of  great  life  in  directing 
their  motions. 

Tail,  or  Fee-tail,  in  Law ,  is  a  conditional  eftate 
or  fee,  oppofed  to  fee-Jimple .  See  Fee. 

A  conditional  fee,  at  the  common  law,  was  a  fee  re- 
ftrained  to  fome  particular  heirs  exelufive  of  others ;  as 
to  the  heirs  of  a  man’s  body,  by  which  only  his  lineal 
defendants  were  admitted,  in  exclufion  of  collateral 
heirs  ;  or  to  the  heirs  male  of  his  body,  in  exelufiou 
both  of  collaterals  and  lineal  females  alfo.  It  was  cal¬ 
led  a  conditional  fee,  by  reafon  of  the  condition  expref- 
fed  or  implied  in  the  donation  of  it,  that  if  the  donee 
died  without  fuch  particular  heirs,  the  land  fhould  re¬ 
vert  to  the  donor.  For  this  was  a  condition  annexed  by 
law  to  all  grants  whatfoever,  that  on  failure  of  the  heirs 
lpeeified  in  the  grant,  the  grant  iiiould  be  at  an  end, 
and  the  Und  return  to  its  ancient  proprietor.  Such  con¬ 
ditional  fees  were  ftriftly  agreeable  to  the  nature  of 
feuds,  when  they  firft  ceafed  to  be  mere  eftates  of  life,., 
and  were  not  yet  arrived  to  be  abfolute  eftates  in  fee- 
fimple. 

Vv'ith  regard  to  the  condition  annexed  to  thefe  fees 
by  the  common  law,  it  wTas  held,  that  fuch  a  gift  (to  a 
man  and  the  heirs  of  his  body)  was  a  gift  upon  eondL 
tion  that  it  fhould  revert  to  the  donor  if  the  donee  had 
no  heirs  of  his  body ;  but  if  he  had,  it  fhould  then  re¬ 
main  to  the  donee.  They  therefore  ealled  it  a  fee-jim- 
plc '  on  condition  that  he  had  iffue.  Now  we  muft  ob- 
ferve,  that  when  any  condition  is  performed,  it  is  thence¬ 
forth  entirely  goi\e ;  and  the  thing  to  which  it  was  be¬ 
fore  annexed  beeomes  abfolute  and  wholly  uncondition¬ 
al.  So  that  as  foon  as  the  grantee  had  any  iffue  born, 
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his  eftate  was  fuppofed  to  become  abfolute  by  the  per¬ 
formance  of  the  condition;  at  leaft  for  thefe  three  pur- 
pofes :  1.  To  enable  the  tenant  to  alienate  the  land,  and 
thereby  to  bar  not  only  his  own  iflue,  but  alfo  the 
donor,  of  his  intereft  in  the  reverfion.  2.  To  fubjedl 
him  to  forfeit  it  for  treafon :  which  he  could  not  do  till 
ilfue  born  longer  than  for  his  own  life,  left  thereby  the 
the  inheritance  of  the  ilfue  and  reverlion  of  the  donor 
might  have  been  defeated.  3.  To  empower  him  to 
charge  the  land  with  rents,  commons,  and  certain  other  * 
encumbrances,  fo  as  to  bind  his  ilfue.  And  this  was 
thought  the  more,  reafonable,  becaufe,  by  the  birth  of 
ilfue,  the  polfibility  of  the  donor’s  reverlion  was  render¬ 
ed  more  diftant  and  precarious:  and  his  intereft  feems 
to  have  been  the  only  one  which  the  law,  as  it  then 
flood,  was  folicitous  to  protect*  without  much  regard 
to  the  right  of  fucceflion  intended  to  be  veiled  in  the 
ilfue.  However,  if  the  tenant  did  not  in  fadl  alienate 
the  land,  the  courfe  of  defeent  was  not  altered  by  this 
performance  of  the  condition;  for  if  the  ilfue  had  after¬ 
wards  died,  and  then  the  tenant  or  original  grantee  had 
died,  without  making  any  alienation,  the  land,  by  the 
terms  of  the  donation,  could  defeend  to  none  but  the  ^ 
heirs  of  his  body;  and  therefore,  in  default  of  them, 
mull  have  reverted  to  the  donor.  For  which  reafon,  in 
order  to  fifbjeft  the  lands  to  the  ordinary  courfe  of  de¬ 
feent,  the  donees  of  thefe  conditional  fee- fim pies  took 
care  to  alienate  as  foon  as  they  had  performed  the  con¬ 
dition  by  having  ilfue;  and  afterwards  repurchafed  the 
lands,  which,  gave  them  a  fee-fimple  abfolute,  that 
would  defeend  to  the  heirs  general,  according  to  the 
courfe  of  the  common  law.  And  thus  Hood  the  old  law 
with  regard  to  conditional  fees:  which  things,  fays  Sir 
Edward  Coke*  though  they  feem  ancient,  are  yet  necef- 
fary  to  be  known,  as  well  for  the  declaring  how  the 
common  law  ftood  in  fuch  cafes,  as  for  the  fake  of  an¬ 
nuities,  and  fuch-like  inheritances,  as  are  not  within  the 
ftatutes  of  entail,  and  therefore  remain  as  the  common 
law.  The  inconveniences  which  attended  thefe  limited 
and  fettered  inheritances  were  probably  what  induced 
the  judges  to  give  way  to  this  fubtle  finelfe  (for  fuch  it 
undoubtedly  was),  in  order  to  fhorten  the  duration  of 
thefe.  conditional  eftates.  But,  on  the  other  hand,  the 
nobility,  who  were  willing  to  perpetuate  their  poflef- 
fions  in  their  own  families,  to  put  a  ftop  to  this  prac¬ 
tice,  procured  the  ftatute  of  Weftmiiifter  the  fecond 
(commonly  called  the  ftatute  de  donis  conditisnalibus ) 
to  be  made;  which  paid  a  greater  regard  to  the  private 
will  and  intentions  of  the  donor,  than  to  the  propriety 
of  fuch  intentions,  or  any  public  confiderations  whatfo- 
ever.  This  ftatute  revived  in  fome  fort  the  ancient  feo- 
dal  reftraints  which  were  originally  laid  on  alienations, 
by  enabling,  that  from  thenceforth  the  will  of  the  do¬ 
nor  be  obferved;  and  that  the  tenements  fo  given  (to  a 
man  and  the  heirs  of  his  body)  fhould  at  all  events  go 
to  the  iflue,  if  there  were  any;  or  if  none,  fhould  revert 
to  the  donor. 

Upon  the  conftru&ion  of  this  a&  of  parliament,  the 
judges  determined  that  the  donee  had  no  longer  a  con¬ 
ditional  fee-limple,  which  became  abfolute  and  at  his 
own  difpofal  the  inftant  any  ilfue  was  born;  but  they 
divided  the  eftate  into  two  parts,  leaving  the  donee  a 
new  kind  of  particular  eftate,  which  they  denominated 
a  fee- tail ;  and  veiling  in  the  donor  the  ultimate  fee- 
Sraple  of  the  land,  expe&ant  on  the  failure  of  ilfue; 


which  expe&ant  eftate  is  what  we  now  call  a  reverfion,  Tj 
And  lienee  it  is  that  Littleton  tells  us,  that  tenant  in 
fee-tail  is  by  virtue  of  the  ftatute  of  Weftminfter  the 
fecond.  The  expreftion  fee-tail,  or  feodum  talliatum , 
was  borrowed  from  the  feudifts  (fee  Crag.  /.  s,  t.  10. 

§  24,  25.),  ambng  whom  it  fignified  any  mutilated  or 
truncated  inheritance,  from  which  the  heirs  general 
were  cut  off;  being  derived  from  the  barbarous  verb 
taliare,  to  cut;  from  which  the  French  tailler  and  the 
Italian  tag  Hare  are  formed,  (Spelm.  Glojf,  531.)* 

Having  thus  fhown  the  original  of  eftates  tail,  we  now 
proceed  to  conlider  what  things  may  or  may  not  be  en¬ 
tailed  under  the  ftatute  de  donis,  Tenements  is  the  on¬ 
ly  word  ufed  in  the  ftatute:  and  this  Sir  Edward  Coke 
expounds  to  comprehend  all  corporeal  hereditaments 
whatfoever  :  and  alfo  all  incorporeal  hereditaments 
v;hich  favour  of  the  reality,  that  is*  which  ilfue  out  of 
corporeal  ones,  or  which  concern  or  are  annexed  to  or 
may  be  exercifed  within  the  fame;  as  rents,  eftovers, 
commons,  and  the  like.  Alfo  offices  and  dignities, 
which  concern  lands,  or  have  relation  to  fixed  and  cer¬ 
tain  places,  may  be  entailed.  But  mere  perfonal  chat¬ 
tels,  which  favour  not  at  all  of  the  reality,  cannot  be 
entailed.  Neither  can  an  office,  which  merely  relates 
to  fuch  perfonal  chattels;  nor  an  annuity,  which  char¬ 
ges  only  the  perfon,  and  not  the  lands  of  the  granter. 
But  in  thefe  laft,  if  granted  to  a  man  and  the  heirs  of 
his  body,  the  grantee  hath  ftill  a  fee  conditional  at  com¬ 
mon  law  as  before  the  ftatute,  and  by  his  alienation 
may  bar  the  heir  or  reverfioner.  An  eftate  to  a  man 
and  his  heirs  for  another’s  life  cannot  be  entailed;  for 
this  is  ftridlly  no  eftate  of  inheritance,  and  therefore  not 
within  the  ftatute  de  donis .  Neither  can  a  copyhold 
eftate  be  entailed  by  virtue  of  the  ftatute;  for  that 
would  tend  to  encroach  upon  and  reftrain  the  will  of 
the  lord;  but,  by  the  fpecial  cuftom  of  the  manor,  a 
copyhold  may  be  limited  to  the  heirs  of  the  body;  for 
here  the  cuftom  afeertains  and  interprets  the  lord’s 
will. 

As  to  the  feveral  fpecies  of  eftates-tail,  and  how  they 
are  refpe&ively  created ;  they  are  either  general  or  fpe¬ 
cial.  Tail-general  is  where  lands  and  tenements  are  gi¬ 
ven  to  one,  and  the  heirs  of  his  ‘body  begotten :  which 
is  called  tail-general;  becaufe,  how  often  foever  fuch 
donee  in  tail  be  married,  his  iflue  in  general,  by  all  and 
every  fuch  marriage,  is,  in  fucceffive  order,  capable  of 
inheriting  the  eftate-tail  per  formam  doni.  Tenant  in 
tail  fpecial  is  where  the  gift  is  reftrained  to  certain  heirs 
of  the  donee’s  body,  and  does  not  go  to  all  of  them  in 
general.  And  this  may  happen  feveral  ways.  We 
ftiall  inftance  in  only  one;  as  where  lands  and  tene¬ 
ments  are  given  to  a  man  and  the  heirs  of  his  body,  on 
Mary  his  now  wife  to  be  begotten.  Here  no  iflue  can 
inherit  but  fuch  fpecial  iflue  as  is  engendered  between 
them  two;  not  fuch  as  the  hufband  may  have  by  ano¬ 
ther  wife;  and  therefore  it  is  called  fpecial  tail.  And 
here  we  may  obferve,  that  the  words  of  inheritance  (to 
him  and  his  heirs)  give  him  an  eftate  in  fee;  but  they 
being  heirs  to  be  by  him  begotten,  this  makes  it  a  fee 
tail;  and  the  perfon  being  alfo  limited,  on  whom  fuch 
heirs  (hall  be  begotten  (viz.  Mary  his  prefent  wife)* 
this  makes  it  a  fee-tail  fpecial. 

Eftates  in  general  and  fpecial  tail  are  farther  diver- 
fified  by  the  diftinftion  of  fexes  in  fuch  entails;  for  both 
of  them  may  either  be  in  tail  male  or  tail  female.  As 
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I.  If  lands  be  given  to  a  man,  and  bis  heirs-male  of  his 
— J  body  begotten,  this  is  an  eftate  In  tail  male  general  ;  but 
if  to  a  man,  and  the  heirs-female  of  his  body  on  his  pre- 
fent  wife  begotten,  this  is  an  eftate  in  tail  female  fpe- 
cial.  And  in  eafe  of  an  entail  male,  the  heirs-female 
lhall  never  inherit,  nor  any  derived  from  them  5  nor,  Z 
converfo ,  the  heirs-raale  in  cafe  of  a  gift  in  tail  female. 
Thus,  if  the  donee  in  tail  male  hath  a  daughter,  who 
dies  leaving  a  fon,  fuch  grandfon  in  this  cafe  cannot  in¬ 
herit  the  eftate  tail  ;  for  he  cannot  deduce  his  defeent 
wholly  by  heirs-male.  And  as  the  heir-male  muft  con- 
vev  his  defeent  wholly  by  males,  fo  muft  the  heir-female 
wholly  by  females.  And  therefore  if  a  man  hath  two 
eftates-tail,  the  one  in  tail  male  and  the  other  in  tail  fe¬ 
male,  and  he  hath  ilTue  a  daughter,  which  daughter 
hath  iffue  a  fon*,  this  grandfon  can  fueceed  to  neither 
of  the  eftates,  for  he  cannot  convey  his  defeent  wholly 
either  in  the  male  or  female  line. 

As  the  word  heirs  is  neceffary  to  create  a  fee,  fo,  in 
farther  imitation  of  the  ftri&nefs  of  the  feodal  donation, 
the  word  body ,  or  fome  other  words  of  procreation,  are 
neceffary  to  make  it  a  fee-tail,  and  afeertain  to  what 
heirs  in  particular  the  fee  is  limited.  If,  therefore,  ei¬ 
ther  the  words  of  inheritance  or  words  of  procreation  be 
omitted,  albeit  the  others  are  inferted  in  the  grant,  this 
will  not  make  an  eftate-tail.  As  if  the  grant  be  to  a 
man  and  the  iffue  of  his  body,  to  a  man  and  his  feed,  to 
a  man  and  his  children  or  offspring;  all  thefe  are  only 
eftates  for  life,  there  wanting  the  words  of  inheritance, 
“  his  heirs.”  So,  on  the  other  hand,  a  gift  to  a  man, 
and  his  heirs  male  or  female,  is  an  eftate  in  fee-fimple 
and  not  in  fee-tail;  for  there  are  no  words  to  afeertain 
the  body  out  of  which  they  {hall  iffue.  Indeed,  in  laft 
wills  and  teftaments,  wherein  greater  indulgence  is  al¬ 
lowed,  an  eftate-tail  may  be  created  by  a  devife  to  a 
man  and  his  feed,  or  to  a  man  and  his  heirs-male,  or  by 
other  irregular  modes  of  expreflion. 

There  is  {fill  another  fpecies  of  entailed  eftates,  now 
indeed  grown  out  of  ufe,  yet  ft  ill  capable  of  fubfifting 
in  law ;  which  are  eftates  in  hbero  maritagio ,  or  Fr  AtfK- 
MARRIAGE.  See  that  article. 

The  incidents  to  a  tepancy  in  tail,  under  the  ftatute 
Weftminfter  2.  are  chiefly  thefe:  1.  That  a  tenant  in 
tail  may  commit  wafte  on  the  eftate-tail,  by  felling  tim¬ 
ber,  pulling  down  houfes,  or  the  like,  without  being  im¬ 
peached  or  called  to  account  for  the  fame.  2.  That  the 
wife  of  the  tenant  in  tail  fhall  have  her  dower,  or  thirds, 
of  the  eftate-tail.  3.  That  the  hulhand  of  a  female  te¬ 
nant  in  tail  may  be  tenant  by  the  curtefy  of  the  eftate- 
tail.  4.  That  an  eftate-tail  may  be  barred,  or  deftroyed, 
by  a  fine,  by  a  common  recovery,  or  by  lineal  warranty 
defeending  with  affets  to  the  heir.  See  Assets. 

Thus  much  for  the  nature  of  eftates-tail:  the  efta- 
blifhment  of  which  family  law  (as  it  is  properly  ftyled  by 
Pigott)  occafioned  infinite  difficultiesand  difputes.  Chil¬ 
dren  grew  difobedient  when  they  knew  they  could  not 
be  fet  alide:  farmers  were  oufted  of  their  leafes  made  by 
tenants  in  tail;  for  if  fuch  leafes  had  been  valid,  then, 
under  colour  of  ltong  leafes,  the  iffue  might  have  been 
virtually  difinherited:  creditors  were  defrauded  of  their 
debts;  for,  if  a  tenant  in  tail  could  have  charged  his 
eftate  with  their  payment,  he  might  alfo  have  defeated 
his  iffue,  by  mortgaging  it  for  as  much  as  it  was  worth : 
innumerable  latent  entails  were  produced  to  deprive  pur- 
chafers  of  the  lands  they  had  fairly  brought)  of  fuits  in 
Vol.  XX.  Part  I. 


confequence  of  which,  our  ancient  books  are  full:  and 
treafons  were  encouraged,  as  eftates-tail  were  not  liable 
to  forfeiture  longer  than  for  the  tenant’s  life.  00  that 
they  were  juftly  branded  as  the  fource  of  new  contentions 
and  mifehiefs  unknown  to  the  common  law;  and  almoft: 
univerfally  confidered  as  the  common  grievance  of  the 
realm.  But  as  the  nobility  were  always  fond  of  this  fta- 
tute,  becaufe  it  preferved  their  family-eilates  from  for¬ 
feiture,  there  was  little  hope  of  procuring  a  repeal  by 
the  legiflature;  and  therefore,  by  the  connivance  of  an 
arrive  and  politic  prince,  a  method  was  deviled  to  e- 
vade  it. 

About  200  years  intervened  between  the  making  of 
the  ftatute  de  donis ,  and  the  application  of  common  re¬ 
coveries  to  this  intent,  in  the  12th  year  of  Edward  IV. ; 
which  were  then  openly  declared  by  the  judges  to  be  a 
fufficient  bar  of  an  eftate-tail.  For  though  the  courts 
had,  fo  long  before  as  the  reign  of  Edward  III.  very 
frequently  hinted  their  opinion  that  a  bar  might  be  ef¬ 
fected  upon  thefe  principles,  yet  it  was  never  carried  in¬ 
to  execution;  till  Edward  IV.obferving  (in  the  difputes 
between  the  houfes  of  York  and  Lancafter)  how  little 
effect  attainders  for  treafon  had  on  families  whofe  eftates 
were  protected  by  the  fanctuary  of  entails,  gave  his  coun¬ 
tenance  to  this  proceeding,  and  fuffered  Taltarum’s  cafe 
to  be  brought  before  the  court :  wherein,  in  confequence 
of  the  principles  then  laid  down,  it  w*as  in  effect  deter¬ 
mined,  that  a  common  recovery  fuffered  by  tenant  in  tail 
fhould  be  an  effectual  deftruction  thereof.  Thefe  com¬ 
mon  recoveries  are  fictitious  proceedings,  introduced  by 
a  kind  of  pin  fraus,  to  elude  the  ftatute  de  donis,  which 
was  found  fo  intolerably  mifehievous,  and  which  yet  one 
branch  of  the  legiflature  would  not  then  confent  tore- 
peal;  and  that  thefe  recoveries,  however  clandeftinely 
begun,  are  now  become  by  long  ufe  and  acquiefcence  a 
moft  common  affurance  of  lands  ;  and  are  looked  upon 
as  the  legal  mode  of  conveyance,  by  which  a  tenant  in 
tail  may  difpofe  of  his  lands  and  tenements:-  fo  that  no 
court  will  fuffer  them  to  be  fhaken  or  reflected  on,  and 
even  a&s  of  parliament  have  by  a  fide- wind  countenan¬ 
ced  and'  eftabliftied  them. 

This  expedient  having  greatly  abridged  eftates-tail 
with  regard  to  their  duration,  others  were  foon  invented 
to  (trip  them  of  other  privileges.  The  next  that  waa 
attacked  was  their  freedom  from  forfeitures  for  treafon 
For,  notwithftanding  the  large  advances  made  by  re¬ 
coveries,  in  the  compafs  of  about  threefcore  years,  to¬ 
wards  unfettering  thefe  inheritances,  and  thereby  fub- 
je&ing  the  lands  to  forfeiture,  the  rapacious  prince- 
then  reigning,  finding  them  frequently  refettled  in  a  fi- 
milar  manner  to  fuit  the  convenience  of  families,  had 
addrefs  enough  to  procure  a  ftatute,  whereby  all  eftates 
of  inheritance  (under  which  general  words  eftates-tail 
were  covertly  included)  are  declared  to  be  forfeited  to 
the  king  upon  any  convi&ion  of  high-treafon. 

The  nexf  attack  which  they  fuffered,  in  order  of  time, 
was  by  the  ftatute  32  Hen.  VIII.  c.  28.  whereby  cer¬ 
tain  leafes  made  by  tenants  in  tail,  which  do  not  tend  to 
the  prejudice  of  the  iffue,  were  allowed  to  be  good  in 
law,  and  to  bind  the  iffue  in  tail,  But  they  received  a  * 
more  violent  blow  in  the  fame  feffion  of  parliament,  by 
the  conftru&ion  put  upon  the  ftatute  of  fines,  by  the 
ftatute  32  Ken.  VIII.  c.  36.  which  declares  a  fine  duly 
levied  by  tenant  in  tail  to  be  a  complete  bar  to  hint 
and  his  heirs,  and  all  other  perfons  claiming  under  fuch 
JB  b  entail. 
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entail.  This  was  evidently  agreeable  to  the  intention 
of  Henry  VII.  whole  policy  it  was  (before  common  re¬ 
coveries  had  obtained  their  full  flrength  and  authority) 
to  lay  the  road  as  open  as  poffible  to  the  alienation  of 
landed  property,  in  order  to  weaken  the  overgrown 
power  of  his  nobles.  But  as  they,  from  the  oppofite 
reafons,  were  not  eafily  brought  to  confent  to  fuch  a 
provifion,  it  was  therefore  couched,  in  his  a#,  under 
covert  and  obfcure  expreflions.  And  the  judges,  though 
willing  to  conflrue  that  flatute  as  favourably  as  pofiible 
for  the  defeating  of  entailed  eflates,  yet  hefitated  at  giv¬ 
ing  fines  fo  extenfive  a  pow’er  by  mere  implication,  when 
the  flatute  de  donis  had  exprefsly  declared  that  they 
fhould  not  be  a  bar  to  eflates-tail.  But  the  flatute  of 
Henry  VIII.  when  the  do#rine  of  alienation  was  better 
received,  and  the  will  of  the  prince  more  implicitly 
obeyed  than  before,  avowed  and  eflablifhed  that  inten¬ 
tion.  Yet,  in  order  to  preferve  the  property  of  the 
crown  from  any  danger  of  infringement,  all  eflates-tail 
created  by  the  crown,  and  of  which  the  crown  has  the 
reverfion,  are  excepted  out  of  this  flatute.  And  the 
fame  was  done  with  regard  to  common  recoveries,  by 
the  flatute  34  and  35  Hen.  VIII.  c.  28.  which  ena£ts, 
that  no  feigned  recovery  had  againfl  tenants  in  tail, 
where  the  eflate  was  created  by  the  crown,  and  the  re¬ 
mainder  or  reverfion  continues  flill  in  the  crown,  (hall 
be  of  any  force  and  efFefl.  Which  is  allowing,  indi- 
re#ly  and  collaterally,  their  full  force  and  effe#  with 
refpe#  to  ordinary  eflates-tail,  where  the  royal  prero¬ 
gative  is  not  concerned. 

Laflly,  by  a  flatute  of  the  fucceeding  year,  all  eflates- 
tail  are  rendered  liable  to  be  charged  for  payment  of 
debts  due  to  the  king  by  record  or  fpecial  contra#  *,  as 
fince,  by  the  bankrupt  laws,  they  are  alfo  fubje£led  to 
be  fold  for  the  debts  contrafled  by  a  bankrupt.  And, 
by  the  conflru#ion  put  on  the  flatute  43  Eliz.  c.  4.  an 
appointment  by  tenant  in  tail  of  the  lands  entailed  to  a 
charitable  ufe  is  good  without  fine  or  recovery. 

Eflates-tail  being  thus  by  degrees  unfettered,  are 
now  reduced  again  to  almofl  the  fame  flate,  even  before 
iffue  born,  as  conditional  fees  were  in  at  common  law, 
after  the  condition  was  performed  by  the  birth  of  iffue. 
For,  firfl,  the  tenant  in  tail  is1  now  enabled  to  alienate 
his  lands  and  tenements  by  fine,  by  recovery,  or  by  cer¬ 
tain  other  means  ;  and  thereby  to  defeat  the  interefl  as 
well  of  his  own  iffue,  though  unborn,  as  alfo  of  the  re- 
verfioner,  except  in  the  cafe  of  the  crown  :  fecondly,  he 
is  now  liable  to  forfeit  them  for  high  treafon :  and,  laflly, 
he  may  charge  them  with  reafonable  leafes,  and  alfo  with 
fuch  of  his  debts  as  are  due  to  the  crown  on  fpecialties, 
‘or. have  been  contra£led  with  his  fellow-fubje6ls  in  a 
courfe  of  extenfive  commerce. 

TAILZIE,  in  Scots  Law ,  the  fame  with  Tail.  See 
Law,  N°  clxxx.  9. 

TALAPOINS  or  Talopins,  priefls  of  Siam.— 
They  enjoy  great  privileges,  but  are  enjoined  celibacy 
and  auflerity  of  life.  They  live  in  monafleries  contigu¬ 
ous  to  the  temples  :  and  what  is  fingular,  any  one  may 
enter  into  the  prieflhood,  and  after  a  certain  age  may 
quit  it  to  marry,  and  return  to  fociety.  There  are  tala- 
poineffes  too,  or  nuns,  who  live  in  the  fame  convents, 
but  are  not  admitted  till  they  have  paifed  their  fortieth 
year.  The  talapoins  educate  children  5  and  at  every 
new  and  full  moon  explain  the  precepts  of  their  religion 
In  their  temples  3  and  during  the  rainy  feafon  the^ 
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preach  from  fix  in  the  morning  till  noon,  and  from  one  Tab- 
in  the  afternoon  till  five  in  the  evening.  They  drefs  in  11 
a  very  mean  garb,  go  bareheaded  and  barefooted  \  and  ^alel 
no  perfon  is  admitted  among  them  who  is  not  well  fkil-  { 1 
led  in  the  Baly  language. 

They  believe  that  the  univerfe  is  eternal ;  but  admit 
that  certain  parts  of  it,  as  this  wrorld,  may  be  deflroved 
and  again  regenerated.  They  believe  in  a  univerfal  per¬ 
vading  fpirit,  and  in  the  immortality  and  tranfmigration 
of  the  foul  5  but  they  extend  this  lafl  dodtrine,  not  only 
to  all  animals,  but  to  vegetables  and  rocks.  They  have 
their  good  and  evil  genii,  and  particular  deities,  who 
prefide  over  forefts  and  rivers,  and  interfere  in  all  fub- 
lunary  affairs. 

For  the  honour  of  human  nature,  we  are  happy  to 
find  fo  pure  a  fyflem  of  morality  prevail  among  thefe 
people  :  It  not  only  forbids  its  followers  to  do  ill,  but 
enjoins  the  neceflity  of  doing  good,  and  of  flifling  every 
improper  thought  or  criminal  defire. 

Thofe  who  wifh  to  perufe  a  more  particular  account 
of  the  talapoins,  may  confult  Voyage  de  M.  de  la  Lou - 
here ;  and  Sketches  relating  to  the  Hiflory,  &.c.  of  the 
Hindoos. 

TALC,  a  fpecies  of  mineral  arranged  under  the  mag- 
nefian  earths.  See  Mineralogy  Index . 

TALENT,  fignifies  both  a  weight  and  a  coin  very 
common  among  the  ancients,  but  very  different  among 
different  nations. 

The  common  Attic  talent  of  weight  contains  60  At¬ 
tic  minae,  or  6000  Attic  drachmae  5  and  weighed,  ac¬ 
cording  to  Dr  Arbuthnot,  59  lbs.  II  oz.  17 y  gr.  Eng- 
lifh  Troy  weight.  There  was  another  Attic  talent,  by 
fome  faid  to  confifl  of  80,  by  others  of  100  minae.  The 
Egyptian  talent  was  80  minae  5  the  Antiochian  alfo  80  ; 
the  Ptolemaic  of  Cleopatra  86y  }  that  of  Alexandria 
96  j  and  the  Infular  talent  1 20.  In  the  valuation  of 
money,  the  Grecian  talent,  according  to  Dr  Arbuth¬ 
not,  wras  equal  to  60  minae,  or,  reckoning  the  mina  at 
3I.  4s.  7d.  equal  to  193I.  15s.  The  Syrian  talent,  in 
this  valuation,  confifted  of  15  Attic  minae  5  the  Ptole¬ 
maic  of  20  ;  the  Antiochian  of  60  5  the  Euboic  of  60  $ 
the  Baby  Ionic  of  70  ;  the  Greater  Attic  of  80  \  the 
Tyrian  of  80  \  the  Eginean  of  100  j  the  Rhodian  of 
100  ;  and  the  Egyptian  of  80  minae. 

There  is  another  talent  much  more  ancient,  which 
Dr  Arbuthnot  calls  the  Homeric  talent  of  gold,  which 
feems  to  have  weighed  fix  Attic  drachms  or  three  darics, 
a  daric  weighing  very  little  more  than  a  guinea.  Ac¬ 
cording  to  this  talent,  fome  reckon  the  treafure  of  King 
David,  particularly  that  mentioned  I  Chron.  xxii.  14. 
which,  according  to  the  common  reckoning,  would  a- 
mount  in  gold  talents  to  the  value  of  547,500,0001.  and 
the  filver  to  above  342,000,000b  \  or,  reckoning  accord¬ 
ing  to  the  decuple  proportion  of  gold  to  filver,  the  two 
fums  would  be  equal.  As  David  reigned  in  Judaea  after 
the  fiege  of  Troy,  it  is  not  improbable  but  Homer  and 
he  might  ufe  the  fame  numeral  talent  of  gold. 

Among  the  Romans  there  were  two  kinds  of  talents, 
the  little  and  the  great  talent  :  the  little  was  the  com¬ 
mon  talent ;  and  whenever  they  fay  fimply  talentum , 
they  are  to  be  underftoed  of  this.  The  little  talent  was 
60  minae  or  Roman  pounds  }  the  mina  or  pound  tflima- 
ted  at  100  drachmae  or  denarii  :  it  was  alfo  eilimated 
at  24  great  feflerces,  which  amounted  to  60  pounds. 

The  great  talent  exceeded  the  lefs  by  one-third  part.. 

Budesus, 
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Bucl&us  computes,  that  the  little 
worth  75I.  fterling,  and  the  greater  99I.  6s.  8d.  fterling. 
The  greater  of  gold  was  worth  1125I.  fterling. 

Talent,  as  a  fpecies  or  money,  among  the  Hebrews, 
was  ihmetimes  ufed  for  a  gold  coin,  the  fame  with  the 
fhekel  of  gold,  called  alfo  fiater,  and  weighing  only  four 
drachms.  The  Hebrews  reckoned  by  thefe  talents  as  we 
do  by  pounds,  &c.  Thus  a  million  of  gold,  or  million 
of  talents  of  gold,  among  them,  was  a  million  of  lliekels 
or  nummi  •,  the  nuramus  of  gold  being  the  lame  weight 
with  the  fhekel,  viz.  four  drachm's. 

But  the  Hebrew  talent  weight  of  filver,  which  they 
called  clear,  was  equivalent  to  that  of  3000  (hekels,  or 
113  lb.  iooz.  1  dwt.  107  gr.  Englifli  Troy  weight,  ac¬ 
cording  to  Arbuthnot’s  computation. 

TALIACOTIUS,  Caspar,  chief  furgeon  to  the 
great  duke  of  Tufcany,  was  born  at  Bononia  in  Italy  in 
1 5 53.  He  wrote  a  Latin  treatife  entitled  Chirurgia  Nota 
de  Curtis  Membris ,  in  which  he  teaches  the  art  of  en¬ 
grafting  nofes,  ears,  lips,  &c.  giving  reprefen tations  of 
the  inftruments  and  proper  bandages  j  many,  however, 
are  of  opinion  that  he  never  put  his  art  in  pra&ice. .  But 
his  doflrine  is  not  fmgular  j  for  Alexander  Benedi&us, 
a  famous  chirurgical  writer,  has  deferibed  a  fimilar  ope¬ 
ration. 

TALIO,  (lex  talionis ),  a  fpecies  of  puniftiment  in 
the  Mofaie  law,  whereby  an  evil  is  returned  fimilar  to 
that  committed  again us  by  anotlier  j  hence  that  ex- 
preflion,  “  Eye  for  eye,  tooth  for  tooth.”  This  law 
was  at  fir  ft  inlerted  in  the  1  2  tables  amongft  the  Ro¬ 
mans  ;  but  afterwards  fet  afide,  and  a  power  given  to 
the  preetor  to  fix  upon  a  fum  of  money  for  the  damage 
done. 

TALISMANS,  magical  figures  cut  or  engraved 
with  fuperftitious  obfervations  on  the  charadterifms  and 
configurations  of  the  heavens,  to  which  forae  aftrologers 
have  attributed  wonderful  virtues,  particularly  that  of 
calling  down  celeftial  influences.  The  talifmans  of  Sa- 
mothrace,  fo  famous  of  old,  were  pieces  of  iron  formed 
into  certain  images,  and  fet  in  rings  ;  thefe  were  efteem- 
ed  prefervatives  again (l  all  kinds  of  evils.  There  were 
like  wife  talifmans  taken  from  vegetables,  and  others 
from  minerals. 

TALL  4GE,  ( tallagium ),  from  the  Trench  faille \  is 
metaphorically  ufed  for  a  part  or  fharc  of  a  man’s  fub- 
ftance  carved  out  of  the  whole,  paid  by  way  of  tribute, 
toll,  or  tax. 

TALLOW,  in  Commerce ,  the  fat  of  certain  animals 
melted  and  clarified.  It  is  procured  from  mod  animals, 
but  chiefly  from  bullocks,  (beep,  hogs,  and  bears.  Some 
kinds  of  tallow  are  ufed  as  unguents  in  medicine,  fome 
for  making  foap  and  drafting  leather,  and  fome  for  mak¬ 
ing  candles.  See  Fat,  Chemistry  Index . 

Tallojv  Tree .  See  Croton,  Botany  Index . 

TALLY,  is  a  ftick  cut  in  two  parts,  on  each  where¬ 
of  is  marked,  with  notches  or  otherwife,  what  is  due  be¬ 
tween  debtor  and  creditor,  as  now  ufed  by  brewers,  &c. 
And  this  was  the  ancient  way  of  keeping  all  accounts, 
one  part  being  kept  by  the  creditor,  the  other  by  the 
debtor,  &c.  Hence  the  tallier  of  the  exchequer,  whom 
we  now  call  the  teller .  But  there  are  two  kinds  of  tal¬ 
lies  mentioned  in  our  ftatutes  to  have  been  long  ufed  in 
the  exchequer.  The  one  is  termed  tallies  of  debt ,  which 
are  in  th^  nature  of  an  acquittance  for  debts  paid  to  the 
king,  on  the- payment  whereof  thefe  tallies  arc  delivered 
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talent  of  filver  was  to  the  debtors,  who  carrying  them  to  the  clerk  of  the 

pipe-office,  have  there  an  acquittance  in  parehrv.nt  for  Talmud, 
their  full  difeharge.  The  other  arc  tallies  of  reward  or  u— y— ^ 
allowance,  being  made  to  fheriffs  of  counties  as  a  rc- 
compenfe  for  fuch  matters  as  they  have  performed  to 
their  charge,  or  fuch  money  as  is  call  upon  them  in  their 
accounts  of  courfe,  but  not  leviable,  &c.  In  the  exche¬ 
quer  there  is  a  tally-court,  where  attend  the  two  deputy- 
chamberlains  of  the  exchequer  and  the  tally-cutter  :  and 
a  tally  is  generally  the  king’s  acquittance  for  money  paid 
or  lent,  and  has  written  on  it  words  proper  toexprefson 
what  occafion  the  money  is  received, 

TALLT-Man ,  a  perfon  that  fells  or  lets  goods,  clothes* 

8cc.  to  be  paid  by  fo  much  a- week. 

TALMUD,  a  colle&ion  of  Jcwifli  traditions.  There 
are  two  works  which  bear  this  name,  the  Talmud  of  Je- 
rufalem,  and  the  Talmud  of  Babylon.  Each  of  thefe  is 
compofed  of  two  parts  5  the  Miflina,  which  is  the  text, 
and  is  common  to  both,  and  the  Gemara  or  commentary. 

See  Mishna  and  Gemara. 

The  Miffina,  which  comprehends  all  the  laws,  infti- 
tutions,  and  rules  of  life  which,  befide  the  ancient  He¬ 
brew  fcripture,  the  Jews  thought  themfelves  bound  to  ob- 
ferve,  was  compofed,  according  to  the  unanimous  tefti- 
mony  of  the  Jews,  about  the  clofe  of  the  fecond  century. 

It  was  the  work  of  Rabbi  Jehuda  (or  Juda)  Hakkadofh, 
who  was  the  ornament  of  the  fchool  at  Tiberias,  and  is 
faid  to  have  occupied  him  forty  years.  The  commen¬ 
taries  and  additions  which  fucceeding  Rabbis  made  were 
colle&ed  by  Rabbi  Jcchanan  Ben  Eliezer,  fome  fay  in 
the  5th,  others  fay  in  the  6th,  and  others  in  the  7th 
century,  under  the  name  of  Gemara ,  that  is,  completion; 
bccaufe  it  completed  the  Talmud.-  A  fimilar  addition 
was  made  to  the  Mifhna  by  the  Babylonifti  doftors  in 
the  beginning  of  the  6di  century  according  to  Enfield, 
and  in  the  7th  according  to  others. 

The  Miihna  is  divided  into  fix  parts,  of  which  every 
one  which  is  entitled  order  is  formed  of  treatifes,  every 
treatife  is  divided  into  chapters,  and  every  chapter  into 
mifhnas  or  aphorifm«.  In  the  frjl  part  is  difeufied  what¬ 
ever  relates  to  feeds,  fruits,  and  trees  :  in  the  fecond 
feafts  :  in  the  third  women,  their  duties,  their  diforders* 
marriages,  divorces,  contracts,  and  nuptials  :  in  the 
fourth  are  treated  the  damages  or  Ioffes  fuftained  by 
beafts  or  men,  of  things  found,  depofits,  ufuries,  rents, 
farms,  partnerftiips  in  commerce,  inheritance,  fales  and 
purchases,  oaths,  witneffes,  arrefts,  idolatry  \  and  here  are 
named  thofe  by  whom  the  oral  law  was  received  and 
preferved  :  in  the  fifth  part  are  noticed  wlvat  regards 
faerifices  and  holy  things  :  and  the  Jixth  treats  on  purifi¬ 
cations,  veffels,  furniture,  clothes,  heufes,  leprofv,  baths* 
and  numerous  other  articles.  All  this  forms  the  Mifhna* 

As  the  learned  reader  may  wifli  to  obtain  fome  notion 
of  rabbinical  compofition  and  judgment,  we  fhall  grati¬ 
fy  his  cunofity  fuificiently  by  the  following  fpecimen  : 

“  Adam’s  body  was  made  of  the  earth  of  Babylon,  his 
head  of  the  land  of  Ifratl,  his  other  members  of  other 
parts  of  the  world.  R.  Meir  thought  he  was  compaft  of 
the  earth  gathered  out  of  the- whole  earth  J  as  it  is  writ* 
ten,  thine  eyes  did  fee  nnj  f //fiance.  Now  it  is  el  few  here 
written,  the  eyes  of  the  Lord  are  over  all  the  earth .  R* 

Aha  exprefsly  marks  the  twelve  hours  in  which  his  vari¬ 
ous  parts  were  formed.  His  ftature  was  from  one  end  of 
the  world  to  the  other  •,  and  it  was  for  his  tranfgreftiotl 
that  the  Creator,  laying  his  hand  in  anger  on  him,  left* 

B  b  2  fened 
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Talmud  fened  him  3  for  before  (fays  R.  Eleazar),  £  with  his  hand 
,li  he  reaped  the  firmament.’  R.  Jeluida  thinks  his  fin 
Umjonnn;  wgs  jierely .  but  Ii.  Ifaac  thinks  .that  *  it  was  nourifhing 
his  forefkin.’ 

The  Talmud  of  Babylon  is  mofl  valued  by  the  Jews  3 
and  this  is  the  book  which  they  mean  to  exprefs  when 
ihey  talk  of  the  Talmud  in  general.  An  abridgement 
of  it  was  made  by  Maimoriides  in  the  1 2th  century,  in 
which  he  reje&ed  fome  of  its  great  eft  abfurdities.  The 
Gemara  is  fluffed  with  dreams  and  chimeras,  with  many 
ignorant  and  impertinent  queflions,  and  the  flyle  very 
croarfe.  The  Milhna  is  written  in  a  flyle  comparatively 
pure,  and  nsay  be  very  ufeful  in  explaining  pafiages  of 
the  New  Teflament  where  the  phrafeology  is  fimilar. 
This  is  indeed  the  only  ufe  to  which  Chriflians  can  ap¬ 
ply  it 3  but  this  renders  it  valuable.  Liglitfoot  had  ju¬ 
diciously  availed  himfelf  of  fuch  information  as  he  could 
derive  from  it.  Some  of  the  popes,  with  a  barbarous 
zeal,  and  a  timidity  of  fpirit  for  the  fuccefs  of  the  Cbri- 
ftian  religion,  which  the  belief  of  its  divinity  can  never 
excufe,  ordered  great  numbers  of  the  Talmud  to  be 
burned.  Gregory  IX.  burned  about  20  cart-loads,  and 
Paul  IV.  ordered  12,000  copies  of  the  Talmud  to  be 
deftroyed. 

The  laft  edition  of  the  Talmud  of  Babylon,  printed 
at  Amfterdam,  is  in  12  vols  folio.  The  Talmud  of 
Jerufalem  is  in  one  large  folio. 

TALPA,  the  Mole  5  a  genus  of  quadrupeds  be¬ 
longing  to  the  order  of  ferae.  See  Mammalia  Index. 

TAMANDAU.  See  Myrmecophaga,  Mamma¬ 
lia  Index. 

TAMARINDUS,  the  Tamarind-tree  5  a  genus 
of  plants  3  according  to  Linnaeus  belonging  to  the  clafs 
of  triandria  ;  but  Woodville,  Schreber,  and  other  bota- 
nifts,  have  arranged  it  under  the  clafs  of  monadelphia. 
See  Botany  Index. 

TAM  A  III  X,  the  TaMARISC,  a  genus  of  plants  be¬ 
longing  to  the  clafs  pentandria  3  and  in  the  natural  fy- 
ftem  ranging  under  the  13th  order,  Succulentce.  See 
"Botany  Index. 

TAMBOUR, in  ArchiteBure,  a  term  applied  to  the  Co¬ 
rinthian  and  Compofito  capitals,  as  bearing  fome  refem- 
blance  to  a  drum,  which  the  French  call  tambour.  Some 
choofe  to  call  it  the  vafe ,  and  others  campctna  or  the  bell. 

Tambour  is  alfo  ufed  for  a  little  box  of  timber  work, 
covered  with  a  ceiling,  withinfide  the  porch  of  certain 
churches  3  both  to  prevent  the  view  of  perfons  palling 
by,  and  to  keep  off  the  v.  ind,  &c.  by  means  of  folding- 
doors,  &c. 

Tambour,  alfo  denotes  a  round  courfe  of  (lone,  fe- 
veral  whereof  form  the  fliaft  of  a  column,  not  fo  high  as 
a  diameter. 

TamBOUR,  in  the  arts,  is  a  fpecies  of  embroidery.  The 
tambour  is  an  infirument  of  a  fpherical  form,  upon  which 
is  ftretched,  by  means  of  a  firing  and  buckle,  or  other 
fuitable  appendage,  a  piece  of  linen  or  thin  filken  fluff  3 
which  is  wrought  with  a  needle  of  a  particular  form, 
and  by  means  of  filken  or  gold  and  filver  threads,  into 
leaves,  flowers,  or  other  figures. 

TAMBOURIN,  is  the  name  of  a  dance  performed 
on  the  French  flage.  The  air  is  lively,  and  the  move¬ 
ments  are  quick. 

The  fame  name  is  applied  to  a  mufical  Infirument, 
formed  of  a  hoop,  over  which  is  ftretched  a  piece  of 
parchment  or  vellum,  while  bells  and  hollow  hemi- 
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fphercs  of  brafs  are  loofely  bung  in  holes  cut  in  theTamb® 
hoop.  The  tambourin  is  uftd  only  as  an  accompani-  II  ? 
ment  to  other  inftruments.  Tamil 

TAMERLANE,  or  Timur  Bek,  a  celebrated  prince  V*~~Y‘ 

and  conqueror.  At  the  age  of  25  he  attained  the  higlieft 
dignities,  with  furprifing  courage,  and  an  ambition  aflo- 
nilhing  to  all  the  world.  Endeavouring  to  perfect  the 
great  talents  which  he  had  received  from  nature,  he  fpenfc 
nine  years  in  different  countries  5  where  his  great  ienfe 
and  elevated  genius  appeared  in  councils  and  affemblies, 
while -his  intrepidity  and  valour,  whether  in  perfonal 
combats  or  pitched  battles,  drew  upon  him  the  admira¬ 
tion  of  all  mankind.  He  made  himfelf  mailer  of  the 
three  empires  of  Jagatay  Khan,  Tuftii  Khan,  and  Hula. 
ku.Khan#*,  fo  that  his  power,  riches,  and  magnificence, 
were  immenfe.  There  remain  vail  monuments  of  his 
grandeur  in  the  cities,  towns,  caftles,  and  walls,  which 
he  built:  in  the  rivers  and  canals  which  he  dug,  as  well 
as  the  bridges,  gardens,  palaces,  hofpitals,  mofques,  and 
monafteries,  which  he  ereded  in  divers  parts  of  Alia  in 
fo  great  a  number,  that  a  king  might  be  accounted  very 
powerful  and  magnificent,  who  ihould  have  employed 
36  years  only  in  building  the  great  edifices  which 
Timur  caufed  to  be  founded. 

Timur,  according  to  the  hiflorian  Arabftiah,  was  in 
his  perfon  very  corpulent  and  tall.  He  had  a  largeffore- 
head  and  big  head.  His  countenance  was  agreeable,, 
and  his  complexion  fair.  He  wore  a  large  beard,  was 
very  ftrong,  and  well  limbed  3  had  broad  fhoulders,  thick 
fingers,  and  long  legs.  His  conilitution  was  amazingly 
vigorous  3  but  he  was  maimed  in  one  hand  and  lame  of 
the  right  fide.  His  eyes*  appeared  full  of  fire  3  his  voice 
was  loud  and  piercing  3  he  feared  nothing  3  and  when 
far  advanced  in  years,  his  underftanding  was  found  and 
per  feci,  his  body  vigorous  and  robuft,  his  mind  conftant 
and  uniliaken  like  a  rock. 

He  did  not  like  raillery,  and  could  not  bear  a  lie. 
There  was  no  joking  or  fooling  before  him,j  for  he  lov¬ 
ed  the  naked  truth,  even  although  it  was  to  his  own  dif- 
advantage.  He  neither  grieved  if  he  mifearried  in  any 
attempt,  nor  appeared  overjoyed  on  any  great  fuccefs. 

The  device  of  his  feal  was,  “  I  am  fincere  and  plain.” 

He  had  a  clear  and  folid  underftanding,  was  furprifingly 
happy  in  his  conjectures  3  vigilant,  aClive,  and  unftiaken 
in  his  refolutions.  He  took  great  delight  in  reading  hi- 
ftory,  and  was  well  Verfed  in  the  ftate  of  countries,  pro¬ 
vinces,  and  cities.  He  was  penetrating,  fubtle*  clofe,.  * 
and  diffembliiigj  juft  by  inclination,  liberal  from  difpo- 
fition  3  but  ambition  had  in  a  great  meafure  extinguifii- 
ed  his  humanity  3  war  had  familiarized  him  to  blood  3 
and  his  religious  zeal  had  infpired  him  with  ihe'moft 
cruel,  implacable,  and  pernicious  fanaticifm. 

He  died  on  the  ift  of  April  1405,  in  the  71ft  year 
of  his  age  and  36th  of  his  reign.  When  he  found  death 
approaching,  he  fent  for  his  principal  officers,  declared 
his  grandfon  his  heir,  and  made  them  fwear  to  execute 
his  will.  Havingrecommended  brotherly  love  and  con¬ 
cord  to  the  princes  his  children,  he  ordered  one  of  the 
doClors  to  read  the  Koran  at  his  bed’s  head,  and  often  re¬ 
peat  the  unity  of  God.  At  night  he  feveral  times  made 
profeftion  of  his  belief,  “  That  there  is  no  other  God 
than  God,”  and  then  expired.  See  Moguls,  N°  15, 

TAMTAM,  a  flat  drum  ufed  by  the  Hindoos,  re- 
fembling  a  tabor,  but  it  is  larger,  and  founds  louder. 
TAMUS,  Black  Briony,  a  genus  of  plants  belong¬ 
ing 
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us  in'*  to  the  clafs  dicecia  j  and  in  the  natural  fyftem  rank- 
ing  under  the  I  lth  order,  Sarmer.lacea:.  See  Botany 

,er*  Index.  .  , 

p-  —  TAN,  the  bark  of  tlie  oak  after  it  has  been  ground 

and  ufed  by  the  tanner.  The  fmalleft  fort  is  generally 
made  up  in  little  fquarc  cakes  called  turf \  and  fold  for 
f^rincr.  The  coarfer  fort  is  fometimes  dried  in  the  fun, 
and  ufed  by  bakers  for  heating  their  ovens,  &c.  but  its 
chief  ufe  is  for  making  hot-beds  to  raife  pine-apples  and 
other  plants. — William  III.  introduced  the  ufe  of  it  from 
Holland,  for  the  purpofc  of  railing  orange  trees  \  after 
\vhicli  it  was  difeontinued  for  many  years  :  but  about 
1-19,  when  ananas  were  firft  brought  into  England,  it 
came  'into  general  ufe,  and  has  ever  fince  been  in  great 
eliimation  with  gardeners  for  all  the  purpofes  of  forcing, 
Sec.  on  account  of  its  ftrong  and  lading  fermentation. 
The  fmaller  the  tan  the  quicker  it  heats  5  but  the  larger 
fort  acquires  heat  more  gradually  and  retains  it  longer  : 
the  fkilful  gardener  therefore  ufes  the  one  or  the  other, 
or  a  mixture  of  both,  according  to  the  time  and  purpofe 
for  which  it  is  wanted.  It  is  fome  time,  after  the  tan 
comes  out  of  the  tanner’s  pit  before  it  begins  to  heat, 
and  therefore  it  is  not  fit  for  immediate  ufe  *,  but  having 
lain  a  week  or  two,  it  enters  into  a  date  of  fermenta¬ 
tion,  and  if  put  into  hot-beds  properly  prepared,  will  re¬ 
tain  a  moderate  heat  for  three  or  four  months.  When 
it  becomes  ufelefs  for  the  hot-houfe,  it  is  faid  by  Miller 
and  others  to  be  an  excellent  manure  for  feme  kinds  of 

The  word  tan  is  fometimes,  though  improperly,  ufed 
for  the  bark  itfelf,  which  is  the  chief  ingredient  in  the 
tanning  of  leather.  Oak  bark,  on  account  of  its  great 
aftringency  and  gummy-refinous  properties,  is  preferred 
to  all  other  fabdances  for  the  purpofe  of  tanning,  as  it 
not  only  preferves  the  leather  from  rotting,  but  alfo,  by 
condenfmg  the  pores,  renders  it  impervious  to  water*. 
See  Tanning. 

For  an  account  of  tan  or  tannin ,  confidered  as  a  che¬ 
mical  nrinciple,  fee  CHEMISTRY,  N°  2504. 

TAN  ACETUIYI,  Tansy,  a  genus  of  plants  belong¬ 
ing  to  the  clafs  fyngenefia  \  and  in  the  natural  fyftem 
ranging  under  the  49th  order,  Compojitce< -  See  Botany 
Index. 

TAN^ECIUM,  a  genus  of  plants  belonging  t9  the 
didynamia  clafs  ;  and  in  the  natural  method  ranking  un¬ 
der  the  2  $th  order,  Putaminece.  See  Botany  Index. 

TANAGRA,  TanAGER,  a  genus  of  birds  belonging 
to  the  order  of  pa (feres.  See  ORNITHOLOGY-  Index. 
TANAIS,  or  Don.  See  Don. 

TANGENT  of  an  Arch,  is  aright  line  drawn  per¬ 
pendicularly  from  the  end  of  a  diameter,  palling  to  one 
extremity  of  the  arch,  and  terminated  by  a  right  line 
drawn  from  the  centre  through  the  other  end  of  that 
arch,  and  called  the  feennt.  See  GEOMETRY. 

TANGIER,  a  port-town  of  Africa,  in  the  empire  of 
Morocco  and  kingdom  of  Fez,  fituated  at  the  entrance 
of  the  ftraits  of  Gibraltar,  in  W;  Long.  5.  50.  N.  Lat.* 
38.  49.  In  1662,’ this  place  belonged  to  the  Portu- 
guefe,  and  was  given  to  King  Charles  II.  upon  his  mar¬ 
riage  with  the  Infanta  of  Portugal  ;  but,  he  growing 
weary  of  the  charge  of  keeping  it,  caufed  it  to  be  blown 
up  and  deftroyed  in  1684  ;  ever  fince  which  time  it  has 
been  only  a  poor  fifhing  town.  Anciently  it  was  called 
Tingis ,  and  gave  name  to  the  province  of  Mauritania 
Tingitana. 
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TANK,  in  the  language  of  Indoftan,  a  place  inolof-  Tajik 
ed  for  receiving  and  retaining  rain  water.  During  the  Tann;ngi 

periodical  rains  the  tanks  are  filled,  and  thus  in  the  dry  - ^ ; 

feafon  furnifli  water  for  the  rice  fields  and  cattle.  Some 
of  them  are  of  great  extent,  meafuring  30Q  or  400.1eet  t 
on  the  fide  ;  they  are  of  a  quadrangular  form,  and  lined 
with  granite,  defeending  in  regular  Heps  from  the  mar¬ 
gin  to  the  bottom. 

TANNER,  one  who  drefi.es  hides  by  tannmg  them. 

See  Tanning. 

TANNER,  Dr  Thomas ,  an  Englifti  prelate  and  cele¬ 
brated  antiquarian,  born  in  1674.  ^  'Vas  admitted  of 

Queen’s  college  Oxford,  where  a  fimilarity  of  tafte  tor 
antiquities  produced  a  elofe  hiendfhip  between  him  and 
Edmund  Gibfon  afterwards  bifitop  of  London.  In  1697, 
he  was  chofen  fellow  of  his  college  ■,  and  having  already 
publifhed  fome  fpeeimens  of  his  antiquarian  refearches  ; 
foon  after  became  known  to  Dr  IMoore  biftiop  of  Nor¬ 
wich,  who  made  him  chancellor  of  his  dioccfe.  In 
1722,  he  was  made  archdeacon  of  Norwich,  and  in 
1731  bifiiop  of  St  Afapn.  He  died  at  Oxford  in  1735  ? 
and  after  his  death  was  publifhed  an  elaborate  work,  in 
which  he  is  faid  to  have  been  employed  for  40  years, 
under  this  title,  Bibliotheca  Britannica  Tliberuica ,  five 
de  Scriptoribus  qui  in  Angha ,  Scotia ,  et  Hibernia ,  o.d 
feeculi  XVII.  initium  fioruerunt ,  &c. 

TANNING,  the  art  of  converting  hides  and  fkins 
into  leather.  This  art  has  been  pra&ifed  for  many  cen¬ 
turies  in  Britain  5  but  fome  improvements  have  been 
made  on  it,  efpecially  in  France,  fuggefted  by  the  dif- 
coveries  of  modern  chemiftry.  Thefe  improvements  we 
Hi  all  briefly  notice  after  having  described  the  method 
lately  pra&ifed  in  the  neighbourhood  of  London,  where 
the  bed  Britiih  leather  is  manufaclured.  The  general 
principles  on  which  the  improvements  are  founded,  will 
naturally  come  to  be  confidered,  after  deferibing  the 
procefies  themfelves.  1 

The  leather  tanned  in  England  is  generally  divided  D  fie  rent 
by  the  manufadlurers  into  three  kinds,  butts  or  backs,  0 
hides,  and  f  ins.  Butts  are  made -from  the  fiouteft  and  " 
heaviefl  ox  hides,  and  arc  ufed  chiefly  for  the  foies  of 
flout  fhoes  and  boots.  Hides ,  or  crop-hides ,  are,made 
from  cow  hides,  or  the  lighter  ox  hides,  dnd  are  employ¬ 
ed  for  ordinary  foies.  The  term  fins  is  applied  to  all  - 
the  other  kinds  of  leather,  comprehending  that  made, 
from  the  fkins  of  calves,  feals,  dogs,  kids,  &CG.  2 

Butts  are  tanned  as  follows.  After  the  horns  ai  e  Method  of 
taken  off,,  the  hides  are  laid  fmooth  in  heaps  for  two  days  tanning 

in  fummer,  and  five  or  fix  in  winter  •,  they  are  then  hung  butts. 

on  poles  in  a  elofe  room,  called  a  fmoke-houfe,  in  w'hich 
is  kept  a  fmouldering  fire  of  wet  tan  j  this  occafions 
a  fiiiall  degree  of -putrefaction,  by  which  means  the  hair 
more  eafily  comes  off,  by  fpreading  the  hide  on  a  fort  of 
wooden  horfe  or  beam,  and  feraping  it  with  a  crooked 
knife.  The  hair  being  taken  off,  the  hide  is  thrown 
into  a  pool  of  water,  to  cleanfe  it  from  the  dirt,  &.c. 
which  being  done,  it  is  again  fpread  on  the  wooden 
beam,  and  the  greafe,  loofe  flefh,  extraneous  filth,  See. 
carefully  taken  off :  the  hides  are  then  put  into  a  pit  of 
ftrong  liquor,  palled  oo%t,  prepared  in  pits  kept  fo*  the 
purpofe,  by  infufing  ground  oak  bark’ in  water,  which 
is  termed  colouring.  The  hides  are  then  removed  into 
another  pit,  called  a  fcouring which  confifts  of  water 
ftrongly  impregnated  with  vitriolic  oi  fulphuric  acid,  or 
a  vegetable  acid  prepared  from  rye  or  barley.  This 
®  #  operation 
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operation  is  called  raijing .  The  hides  are  then  taken 
oat  of  the  fcouring,  and  fpread  fmooth  in  a  pit  nfuallv 
filled  with  water,  called  a  binder ,  with  a  quantity  of 
ground  bark  it  re  wed  between  each.  After  lying  a 
month  or  fix  weeks,  they  are  taken  up,  and  the  decay¬ 
ed  bark  and  liquor  being  drawn  out  of  the  pit,  it  is 
again  filled  with  ftrong  ooze,  when  they  are  put  in  as 
before,  with  bark  between  each  hide.  They  now  lie 
,two**r  three  montfts,  at  the  expiration  of  which  the 
fame  operation  is  repeated  ;  they  then  remain  four  or 
five  months,  when  they  again  undergo  the  fame  pro¬ 
ofs,  and  after  being  three  months  in  the  lafi  pit,  are 
completely  tanned,  unlefs  the  hides  are  lb  remarkably 
flout  as  to  require  an  additional  pit  or  layer.  The 
whole  procefs  requires  from  u  to  i8  months,  and 
fometimes  two  years,  according  to  the  fubftancc  of  the. 
bide,  and  diferetion  of  the  tanner.  When  taken  out 
of  the  pit  to  be  dried,  they  are  hung  on  poles ;  and  af¬ 
ter  being  comp  relied  by  a  Heel  pin,  and  beaten  out 
ftnooth  by  wooden  beetles,  the  operation  is  completed. 

Tiides  are  thus  managed.  After  the  horns  are  taken 
‘  off,  and  the  hide  is  walked,  they  are  put  into  a  pit  of 
water,  faturated  with  lime,  and  having  mixed  with  it  a 
quantity  of  the  fame  fubffance,  where  they  remain  a 
few  days,  when  they  are  taken  out,  and  the  hair  feraped 
off  on  a  wooden  beam,  as  before  deferibed  ;  they  are 
then  wra ffied  in  a  pit  or  pool  of  water,  and  the  loofe 
fklh,  &.c.  being  taken  off,  they  are  removed  into  a  pit 
of  weak  ooze,  where  they  are  taken  up  and  put  down 
two  or  three  times  a  day,  for  the  firft  week  ;  every  fe- 
cond  or  third  day  they  are  fhifted  into  a  pit  of  frefli 
ooze,  fomewhat  ilronger  than  the  former,  till  at  the 
end  of  a  month  or  fix  weeks  they  are  put  into  a  flrong 
ooze,  in  which  they  are  handled  once  or  twTice  a  week 
with  frefh  bark  for  two  or  three  months.  They  are 
then  removed  into  another  pit,  called  a  layer,  in  which 
they  arc  laid  fmooth,  with  bark  ground  very  fine,  ftrew- 
cd  above  each  hide.  After  remaining  here  two  or 
three  months,  they  are  generally  taken  up,  when  the 
ooze  is  withdrawn,  and  the  hides  put  in  again  with  frelh 
ooze  and  frelh  bark,  where,  after  lying  two  or  three 
months  more,  they  are  completely  tanned  *  except  a 
very  few  flout  hides  which  may  require  an  extra  layer. 
They  are  then  taken  out,  and  hung  on  poles,  and  being 
fmoothed  by  a  Heel  pin,  are,  when  dry,  ready  for 
fale. 

Skins  are  to  be  walked  in  water,  &c.  and  put  into 
lime  pits  as  before  mentioned,  where  they  are  taken  up 
and  put  down  every  third  or  fourth  day  for  two  or 
three  week-,  in  order  to  deftroy  the  fcarf-lkin.  The 
hair  is  then  feraped  off,  and  the  cxcrefcences  being  re¬ 
moved,  they  are  put  into  a  pit  of  water  impregnated 
with  pigeons  dung,  called  a  grainer,  which  in  a  week 
or  io  days  foaking  out  the  lime,  greafe,  and  fapona- 
ceous  matter,  foftens  the  (kins,  and  prepares  them  for 
the  reception  of  the  ooze.  They  are  then  put  into  a 
pit  of  weak  ooze,  in  the  fame  manner  as  the  hides,  and 
being  frequently  handled,  are  by  degrees  removed  into 
a  Ilronger,  and  Hill  Ilronger  liquor,  for  a  month  or  fix 
weeks,  when  they  are  put  into  a  very  ftrong  ooze,  with 
frelh  bark  ground  very  fine,  and  at  the  end  of  two  or 
three  months,  according  to  their  fubftances,  are  fuffi- 
ciently  tanned  j  when  they  are  taken  out,  hung  on  poles, 
and  dried. 

The  lighter  forts  of  hides,  called  drej/ing  hides,  as 
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well  as  horfe  hides,  arc  managed  nearly  in  the  fame  ^ann^ 
manner  as  lkin  ,  and  are  -ufed  for  coach  work,  harnefs  ^ 
work,  &c. 

Hie  principal  obje&ions  to  this  old  method  of  tanning CJfyftt 
are,  that  it  is  extremely  tedious,  and  very  expenfive. t0 tileol‘ 
Various  means  have  been  fuggefted  for  introducing  amethod1, 
cheaper  and  more  expeditious  method  of  tanning.  Among 
the  earl ie ft  of  thefe  we  may  notice  that  of  Dr  Macbride. 

This  method  confifts  chiefly  in  the  ufe  of  fulphuric  in-Dr 
Head  of  acetous  acid,  for  raifing  or  diftending  the  pores  bride’s  k 
of  the  leather,  and  in  fubftituling  lime  water,  or  a  fo- proved 
lution  of  lime,  for  what  has  been  calk'd  the  milk  of  lime 
or  a  confiderable  quantity  of  lime  diffufed  in  water. 
According  to  a  report  made  to  the  committee  of  com¬ 
merce  of  the  Dublin  fociety,  it  appeared  that  Dr  Mac- 
bride’s  method  produced  a  laving  of  more  than  20  per¬ 
cent.  to  the  manufadlurer,  while  the  hides  were  com* 
pletely  tanned  in  a  much  fhorter  time.  It  does  not 
appear,  however,  that  this  method  ever  came  into  ge¬ 
neral  ufe. 

The  experiments  of  M.  Seguin,  made  in  the  end  cf 
the  1 8th  century,  on  the  nature  of  the  tanning  princi¬ 
ple,  led  him  to  fugged  a  method  of  tanning  which  is 
certainly  much  more  expeditious  than  the  old  method. 

It  has  been  adopted  in  England  by  Mr  William  Def- 
mond,  and  by  his  directions  has  been  pra&ifed  with 
confiderable  fuccefs,  by  forae  of  the  principal  tanners  in 
Wanvicklhire,  Stafford  (hire,  and  feme  of  the  neighbour¬ 
ing  counties.  1  he  following  diredlisms,  communicated 
by  Mr  Defmond  to  the  editor  of  the  Philofophical  Ma¬ 
gazine,  will  fufficiently  explain  this  new  procefs.  6 

Provide  five  veiiels,  called  digejlers\  of  any  conveni-  Mr  Def. 
ent  materials  and  dimenfions,  with  an  aperture  at  the™1^5 
bottom  of  each.  Let  them  be  placed  near  C2ch  other,^°  * 
and  elevated  on  ftillages  or  otherwife  5  fo  that  a  fmall 
veffel  may  be  placed  under  them.  Fill  the  digellers 
with  tan,  viz.  the  bark  of  certain  trees,  fuch  as  of  oak, 
cut  fmall,  or  ground  to  a  coarfe  pow’der.  Pour  water 
on  the  tan  in  the  firft  digefter,  where  it  may  Hand  fome 
time,  or  be  immediately  drawn  off.  This  liquor  is  to 
be  poured  ©n  the  tan  in  the  fecond  digefter ;  from  that 
to  the  third,  and  fo  on,  until  it  comes  through  the  tan 
in  the  laft  digefter.  The  liquor  is  then  highly  colour¬ 
ed,  and  marks  from  6°  to  8°  on  the  hydrometer  for 
frits.  I  his  liquor  is  to  be  ufed  for  tanning  the  thickeft 
bides,  and  may  be  called  the  tanning  lixivium.  If  you 
take  a  fmall  quantity  of  it  in  a  glafs,  and  pour  on  it  a 
few  drops  of  a  folution  of  animal  glue,  the  clear  liquor 
becomes  turbid,  and  a  whitifh  fubflance  falls  to  the  bot- 
4om.  The  precipitate  thus  obtained,  is  a  fure  indica¬ 
tion  that  the  liquor  contains  the  tanning  principle  ;  for 
this  reafon,  that  glue  being  of  the  fame  nature  with  the 
fkins  or  hides  of  which  it  is  made,  whatever  fubffance 
unites  itfelf  indiffolubly  'with  the  former,  will  do  fo 
likewife  with  the  latter. 

This  folution  is  made  by  diffolving  a  little  common 
glue  in  water  over  a  moderate,  fire ;  by  means  of  it,  not 
only  oak  baik,  but  alfo  the  bark  of  feveral  other  trees, 
as  well  as  different  fhrubs,  and  plants,  all  which  may  be 
called  tan ,  are  found  to  contain  the  tanning  principle  ; 
and  by  employing  the  folution  as  before,  it  will  be  al¬ 
ways  eafy  to  afeertain  whether  any  given  fubffance  con¬ 
tains  this  principle. 

In  the  courfe  of  thefe  lixiviations  it  may  be  oblcrved,  - 
1.  That  the  liquor  running  from  the  firft  digefter,  at 

length 
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length  lofes  its  colour.  If  in  this  ftate  a  lilllc  of  it  be 


J  ,iut  into  a  glafs,  and  the  former  experiment  be  repeated, 
the  liquor  no  longer  becomes  turbid,  but  remains  clear, 
which  (hews .that  it  contains  no  more  of  the  tanning 
principle  ;  but  if  a  few  drops  of  a  folution  of  fulphate  of 
iron  be  poured  into  the  fame  glafs,  the  liquor  becomes 
thick,  and  black,  which  is  not  to  be  poured  on  the  tan 
in  the  fecond  digefter,  but  afterwards  ufed  for  taking  off 
the  hair  or  wool.  It  is  known  by  the  name  of  gallic 
lixivium ,  as  it  appears  to  contain  the  fame  principles 

with  galls.  ^  # 

The  liquid  fulphate  of  iron  is  obtained  by  diilolving 
a  fmall  quantity  of  iron  in  diluted  fulphuric  acid,  or  by 
diffolving  green  copperas  in  water.  This  folution  ferves 
to  afeertain  fuch  fub (lances  as  contain  the  gallic  prin¬ 
ciple.  Lime  water  will  alfo  produce  this  effetft.  . 

When  the  liquor  ceafes  to  grow  black  by  the  mixture 
0f  the  fulphate  of  iron,  it  will  be  in  vain  to  pour  any 
more  water  on  the  tan  in  the  fir  ft  digefter.  this  tan 
being  thus  exhaufted,  muft  be  removed,  and  new  tan 
put  in  its  place. 

The  liquor,  after  running  through  all  the  digefters, 
at  laft  grows  weak.  All  the  liquor  that  marks  from  6° 
to  8°  on  the  hydrometer,  muft  be  added  to  the  ftock  of 
tanning  lixivium.  What  proceeds  afterwards  from  the 
laft  digefter  is  to  be  poured  on  the  new  tan  in  the  firft. 
Then  the  freQi  water  is  to  be  conveyed  on  the  tan  in 
the  fecond  digefter,  and  the  liquor  of  the  firft  fet  afide, 
while  it  marks  6°  or  8°  on  the  hydrometer,  and  added 
to  the  tanning  lixivium,  which  muft  always  be  carefully 
feparated  from  the  gallic.  In  this  manner,  the  tan  in 
all  the  digefters  may  be  renewed,  and  the  lixiviations 
continued. 

The  number  of  thefe  lixiviations,  as  well  as  the  mode 
of  making  them,  may  be  varied  at  pleafure  •,  the  effen- 
tial  point  is  to  repeat  them  fo  as  to  give  the  liquor  a  fuf- 
ficient  degree  of  concentration,  which  may  be  deter¬ 
mined  by  the  hydrometer,  and  proportioned  to  the 
quicknefs  required  in  the  operation,  and  the  thicknefs 
of  the  hides  and  (kins  to  be  tanned  *,  all  which  experi¬ 
ence  will  foon  teach.  As  all  kinds  of  tan  are  not 
equally  good,  it  will  fometimes  happen  that  fix  or  more 
filtrations  will  be  neceffary  to  obtain  a  lixivium  of  6°  or 
8°,  in  which  cafe  the  number  of  digefters  muft.  be  iu- 
crcafed,  and  the  fame  method  purfueef  as  above  j  and 
when  a  weaker  lixivium  is  wanted,  three  or  four  filtra¬ 
tions  will  be  fufficient. 

The  perfon  dire&ing  thefe  lixiviations  (hould  be  pro¬ 
vided  with  the  folution  of  glue  and  fulphate  of  iron,  al¬ 
ready  deferibed,  in  order  to  afeertain  the  qualities  of  the 
different  lixivia,  as  well  as  with  a  hydrometer  properly 
graduated,  to  determine  their  degree  of  concentration 
or  fpecific  gravity. 

In  tanning  cow  and  ox  hides  with  this  lixivium,  they 
(hould  firft  be  \va(hed  in  running  water,  well  cleaned, 
and  flelhed  in  the  ufual  way.  For  removing  the  hair, 
the  hides  are  to^be  fteeped  for  two  or  three  days  in  a 
vat  filled  with  the  gallic  lixivium,  and  a  mixture  of  (lil- 
phuric  acid,  marking  66°  on  the  hydrometer  for  acids, 
and  in  the  proportion  of  one  to  a  tlioufand,  or  one  pint 
to  12  >  gallons.  During  this  deeping,  the  hair  is  fepa¬ 
rated  from  the  hides  in  fuch  a  manner,  that  it  may  be 
eafily  known  when  they  are  to  be  taken  out  of  the  vat, 
that  is,  when  the  hair  is  quite  loofe.  It  is  to  be  feraped 
with  a  round  knife  on. the  horfe  or  beam*. 
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When  railing  is  neceffary,  the  hides  are  immerfed  for  Tanning-  ^ 
io  or  12  hours  in  a  vat  filled  with  water,  and  of  r  * 

its  volume  of  mineral  acid,  of  the  (ame  quality  with  the 
former,  and  the  operation  of  raifing  is  finiftied.  I  he 
hides  are  repeatedly  wafhed,  and  the  round  knife  is 
ufed,  after  which  they  are  prepared  for  tanning. 

The  reft  of  the  procefs  confifts  in  tanning,  proper!^ 
fo  called  \  for  which  purpofe,  the  hides  are  to  be  itcep- 
ed  fome  hours  in  a  weak  lixivium  of  only  i°  or  2°  j  to 
obtain  which,  that  is  to  be  taken  which  runs  from  the 
fecond  digefter,  or  fome  already  ufed  for  tanning.  They 
are  next  put  into  a  (Longer  lixivium,  where  in  a  few 
days  they  will  be  brought  to  the  fame  degree  of  fatura- 
tiori  with  the  liquor  in  which  they  are  immerfed.  The 
(Length  of  the  liquor  being  then  much  diminifhed,  it 
muft  be  renewed  *,  and  when  the  hides  are  completely 
faturated,  or  fully  tanned,  which  is  known  by  cutting 
off  a  bit  of  the  edge,  remove  the  leather,  and  let  it  dry' 

(lowly  in  a  lhady  place. 

For  calf  (kins,  goat  (kins,  &c.  thefe  are  firft  fleftied 
with  the  knife,  and  worked  in  running  water  like  the 
others.  They  are  then  fteeped  in  lime  water,  in  which 
there  (hould  be  more  lime  than  the  water  can  diffolve 
at  once.  What  is  not  diffolved  will  fnbfide,  but  muft 
be  mixed  with  the  water,  by  ftirring  it  feveral  times  a- 
day.  In  two  or  three  day*  the  (kins  are  to  be  removed  j 
when  the  hair  is  found  quite  loofe,  it  is  feraped  off  on 
the  horfe.  They  are  then  wafhed  and  preffed  well,  till 
the  water  running  from  them  is  perfectly  clear,  and  the 
lime  totally  extratTed.  They  are  firft;  fteeped  in  a  weak 
lixivium,  then  tanned  as  above  j  but  the  tanning  lixi¬ 
vium  muft  not  be  nearly  fo  (Long  as  that  for  hides. 

Lime  is  ufed  for  thefe  foft  (kins  inftead  of  a  mixture 
of  gallic  lixivium  and  fulphuric  acid,  becaufe  the  acid 
always  fwells  the  leather  more  or  lefs,  and  becaufe  the 
lime  may  be  more  eafily  extra&ed  from  them,  by  waffl¬ 
ing  and  compreffing  them,  than  from  the  thick  hides, 
which,  when  limed,  are  har(h  and  apt  to  crack,  if  the 
lime  be  not  wholly  extra&ed  before  they  are  tanned. 

Among  the  different  methods  of  immerfion  which 
"may  be  pra&ifed  in  the  courfe  of  thefe  operations,  the 
beft  way  feems  to  be  that  of  fufpending  the  hides  and 
(kins  vertically  in  the  lixivia,  by  means  of  tranfverfe  rods 
or  bars,  and  at  fuch  a  diftance  afunder  as  not  to  touch 
each  other  in  any  one  point.  If  they  are  laid  out  the 
one  over  the  other,  they  will  require  frequent  handling , 
in  order  that  all  the  parts  may  be  equally  faturated, 
airj  to  prevent  the  folds  or  plaits  that  would  other  wife 
be  formed  in  them.  In  fome  cafes  it  will  be  found  ex¬ 
pedient  to  mix  frefti  tan  from  time  to  time  with  the  lixi¬ 
vium,  which  will  depend  on  the  (late  and  quality  of  the 
hides  and  (kins  to  be  tanned,  as  well  as  on  the  purpofes 
for  which  they  are  intended.  All  thefe  confederations 
muft  be  left  to  the  judgment  of  the  manufa&urer  ;  but 
they  do  not  change  the  principle  on  which  this  mode  of 
tanning  is  founded.. 

Mr  Defmond  afferts,  that  befides  the  very  great  fav- 
ings  in  point  of  time  and  labour,  the  leather  tanned  ac~ 
cording  to  the  above  method  being  more  completely  fa- 
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turated,  will  be  found  to  weigh  heavier,  to  wear  better,*  Philo/ 
and  to  be  lefs  fufceptible  of  moifture,  than  the  leather 
tanned  in  the  ufual  way  *.  #  7 

In  explaining  the  principles  on  which  the  feveral  principles 
parts  of  the  tanning  procefs  depend,  we  muft  firft  re-  of  tanning* ' 
mark,  that  the  principal  obje£t  of  tanning  is,  to  com¬ 
bine 
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bine  the 'gelatinous  part  of  the  hides  with  the  tanning 
principle  of  aftringent  vegetables  as  intimately  as  pofli- 
ble,  and  thus  produce  that  compound  which  we  call 
leather,  and  which  is  infoluble  in  water.  The  chief 
part  of  the  procefs  therefore  confifts  in  fteeping  the  hides 
in  a  folution  of  tannin  till  they  are  fufficiently  impreg¬ 
nated  with  the  tanning  principle ;  and  to  this  operation 
the  others  are  fubfervient,  only  as  they  prepare  the 
hides  to  be  more  eafily  adled  on  by  the  tanning 'prin¬ 
ciple. 

The  infufions  of  oak  bark,  when  chemically  exami¬ 
ned,  are  found  to  contain  two  principal  Jubilances,  one 
precipitable  by  folution  of  gelatine  made  from  glue  or 
ilinglafs,  and  this  gives  a  denfe  black,  Avith  folution  of 
common  fulphate  of  iron  ;  the  other  not  precipitable 
by  folution  of  gelatine,  but  precipitating  the  falts  of  iron 
of  a  browniih  black,  and  the  falts  of  tin  of  a  fawn  co¬ 
lour. 

The  former  of  thefe  is  the  tanning  principle,  or  the 
tannin  of  Seguin  ;  it  is  eflential  to  the  converfion  of 
fkin  into  leather.  The  latter  is  the  colouring  or  extrac¬ 
tive  matter  j  it  is  capable  of  entering  into  union  with 
fkin,  and  it  gives  to  it  a  brown  colour  ;  but  it  does  not 
render  it  infoluble  in  boiling  water. 

It  has  been  generally  fuppofed  that  the  infufion  of 
oak  bark  contains  a  peculiar  acid,  called  gallic  acid  5 
but  feme  late  experiments  render  this  opinion  doubtful  5 
and  this  principle,  if  it  exifts  in  oak  bark,  is  in  intimate 
combination  with  the  extractive  or  colouring  matter. 

In  the  common  procefs  of  tanning,  the  fkin,  which 
is  chiefly  compofed  of  gelatine,  fiowly  combines  in  its 
organized  form  with  the  tannin  and  extradlive  matter 
of  the  infufions  of  bark  ;  the  greater  proportion  of  its 
increafe  of  weight,  however,  is  owing  to  tannin,  and 
from  this  fubftance  the  leather  derives  its  char adteri flic 
properties  5  but  its  colour,  and  the  degree  of  its  flexibi¬ 
lity,  appear  to  be  influenced  by  the  quantity  of  colour¬ 
ing  matter  that  it  contains.  Whenlkin,  in  large  quan¬ 
tity,  is  fuffered  to  exert  its  full  adlion  on  a  fmall  portion 
of  infufion  of  bark,  containing  tannin  and  extradlive 
matter,  the  fluid  is  found  colourlefs,  It  gives  no  preci¬ 
pitate  to  folution  of  gelatine,  and  produces  very  little 
effedf  on  the  falts  of  iron  or  of  tin.  The  tanning  prin¬ 
ciple  of  oak  bark  is  more  foluble  in  water  than  the  ex¬ 
tradlive  matter  *,  and  the  relative  proportion  of  tannin 
to  extradlive  matter  is  much  greater  in  ftrong  infufions 
of  oak  bark  than  in  weak  ones  ;  and  when  ftrong  infu¬ 
fions  are  ufed  for  tanning,  a  larger  proportion  of  tanliin 
is  combined  with  the  matter  of  fkin. 

The  ftate  of  the  fkin  with  regard  to  its  impregnation 
with  tannin  may  be  eafily  afeertained  by  cutting  it  tranf- 
verfely  with  afnarpknife,  as  the  tanned  part  will  appear 
of  a  nutmeg  colour,  while  the  unimpregnated  part  re¬ 
tains  its  whitenefs.  Though  the  impregnation  of  the 
fkins  with  tannin  be  an  efifential  part  of  the  procefs, 
fomething  more  is  required  to  give  the  leather  its  pro¬ 
per  degree  of  ftrength  and  pliability.  The  infufions  of 
oak  bark,  efpecially  the  weaker  infufions,  contain,  be- 
fides  tannin,  more  or  lefs  of  extradlive  matter,  which  is 
abforbed  by  the  fkins  during  the  tanning  procefs.  Hence 
is  appears,  that  a  folution  of  tannin  alone  would  not  con¬ 
vert  the  fkins  into  leather  $  and  that  as  concentrated 
infufions  of  oak  bark  contain  a  lefs  proportional  quanti¬ 
ty  of  extradlive  matter,  they  are  not  fo  well  calculated 
for  the  purpofes  of  tanning  as  the  weaker  infufions. 


This  is  an  important  conclufion,  as  it  fliejvs  that  the  Tarn, 
vulgar  opinion  of  tanners  refpedling  the  propriety  of  the  yJ 
old  methods,  and  what  they  call  feeding '  the  leather,  is 
founded  on  rational  principles.  In'  fadl  it  appears,  that, 
though,  in  the  quick  method,  recommended  by  Seguin 
and  Dcfmond,  the  leather  may  be  more  expeditioufly, 
and  perhaps  more  completely  impregnated  with  tannin, 
it  is  deficient  in  flrength  and  pliability,  from  the  want 
of  its  due  proportion  of  extradlive  matter. 

Having  thus  explained  the  principles  on  which  the 
material  part  of  the  tanning  procefs  depends,  we  mull 
briefly  notice  the  rationale  oi  the  preliminary  opera¬ 
tions. 

Chaptal  has  fliewn,  that  when  fkin  is  immerfed  in  a 
tanning  liquor,  without  having  been  previoully  freed 
from  its  cuticle  or  fcarf-fkin,  the  impregnation  of  tannin 
takes  place  only  on  the  flefh  fide.  This  fhews  the  ne- 
ceffity,  efpecially  in  the  thicker  hides  or  butts,  of  remo¬ 
ving  the  cuticle,  before  fteeping  the  hides  in  the  tanning 
liquor.  The  fmall  degree  of  putrefadlion  to  which  the 
butts  are  fubjedled,  has  this  eftedt,  and  the  fteeping  of 
the  hides  and  fkins  in  lime  water  contributes  to  the  fame 
end  ;  for  though  lime  does  not  feem  to  be  capable  of 
diffolving  the  cuticle,  it  renders  it  friable,  fo  that  it  is 
eafily  removed  by  the  inftruments  employed  for  ftraping 
off  the  hair.  Not  only  the  cuticle,  but  likewife  the 
foft  matter  of  the  extremity  of  the  hair  is  adled  on  by 
lime  5  and  this  effedl  muft  eonfiderably  tend  to  facilitate 
the  procefs  of  depilation.  The  fame  fubftance  mixing 
with  the  fat  on  the  flefhy  fide  of  the  fkins,  forms  a  foapy 
compound,  which,  with  other  extraneous  matter,  is  re¬ 
moved  by  the  fubfequent  walkings. 

It  has  been  fuppofed  that  the  acids  in  which  the  fkins 
are  fteeped,  previous  to  their  immerfion  in  tanning  li¬ 
quors,  have  the  effedt  of  opening  their  pores,  and  thus 
rendering  them  more  eafily  penetrable  by  the  tanning 
principle  and  extradlive  matter.  We  believe  that  this 
opinion  is  erroneous,  as  we  cannot  fee  how  acids,  the 
obvious  effedt  of  which  feems  to  be  that  of  contradting 
animal  matter,  can  enlarge  the  pores  of  the  fkins.  It 
is  probable  that  they  produce  fome  other  advantageous 
effedt  not  yet  fufticiently  underftood,  in  preparing  the 
fkins  for  being  more  perfeflly  adted  on  by  the  tanning 
liquor?. 

The  principal  effect  of  the  grainer,  or  the  pigeons 
dung  employed  in  the  thinner  fkins,  feems  to  be  that  of 
promoting  putrefadlion,  and  rendering  the  fkins  lefs 
elaftic,  though  the  alkali  evolved  during  the  fermenta¬ 
tion  of  the  dung,  may  aftift  in  removing  the  fat  on  the 
flefh  fide  of  the  fkins.  g 

As  from  the  prefent  great  demand,  and  confequentSubftit 
fcarcity  of  Oak  timber,  oak  bark  has  become  a  very  ex-forod 
penfive  article,  it  may  be  proper  to  enumerate  a  few  of^* 
the  principal  vegetable  fubftances,  efpecially  thofe  indi¬ 
genous  to  Great  Britain,  that  may  be  fubftituted  for  it. 

Of  thefe  the  bark  of  the  Scotch  fir  appears  to  be  mod 
deferving  of  attention,  and  was  fome  years  ago  employ¬ 
ed  by  a  gentleman  in  Ireland  with  great  fuecefs.  Se¬ 
veral  fpecies  of  willow  afford  a  good  fubftitute  for  02k 
bark,  particularly  the  Leicefter  willow,  of  which  the 
entire  bark  produces  a  greater  quantity  of  folid  extradl 
than  the*  entire  bark  of  oak.  Next  to  thefe  may  be 
mentioned  the  bark  of  the  common  elm,  the  root  of  tor- 
mentil  ( tormentilla  vulgaris ,  Lin.)  which  has  been  long 
employed  in  the  north  of  Scotland  as  an  article  of  do- 

meflk 
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tai  ig  meftic  tanning.  To  thefe  may  be  added  the  herb  avc-ns 
fgeum  urbanum ,  Lin.),  feveral  fpecies  of  cinquefoil, 
Taoi  na.  an(j  0f  biftort,  common  ladies  mantle  ( alchemilla  vitlga- 
rls),  and  the  root  of  the  common  water-flag  (iris  pfeu - 
tfacorus,  Lin.).  OF  plants  not  indigenous  to  Britain, 
but  generally  cultivated  here,  wc  may  particularly  no¬ 
tice  the  ho'rfe -chef nut,  the  bark  of  which  is  a  ilrong 
aftringent,  and  might  be  employed,  we  think,  with 
great  advantage  in  tanning.  The  moil  powerful  tan¬ 
ning  fubftancc,  however,  with  which  we  are  acquainted, 
is  the  juice  or  extract  of  the  mimofa  catechu ,  commonly 
called  Japan  earth ,  one  pound  of  which  will  tan  as  much 
leather  as  feven  or  eight  pounds  of  ©ak  bark. 

Our  limits  will  not  permit  us  to  extend  this  article, 
by  deferibing  the  precedes  for  tanning  employed  in 
other  countries.  On  the  method  purfued  in  Ruflia,  our 
readers  may  confult  Tooke’s  View  of  the  Ruffian  Em¬ 
pire;  and  of  the  French  method  of  tanning,  an  ample 
account  has  been  given  in  a  publication  by  De  Lalande. 
Another  on  the  fame  fubjeft  may  foon  be  expe&ed  from 
Chaptal.  The  moil  complete  work  on  Britilh  tanning, 
and  on  other  proceffes  to  which  leather  is  fubjedled, 
with  which  we  are  acquainted,  is  a  fmall  volume  entit¬ 
led  The  Art  of  Tanning  and  Currying  Leather ,  publ idl¬ 
ed  by  the  Dublin  Society  in  1*780.  Several  ufeful  pa¬ 
pers  on  this  fubjeft  may  alfo  be  found  in  Nicholfon’s 
Philofophica l  Journal ,  and  Tillocb’s  Philofophica/  Ma¬ 
gazine . 

For  an  account  of  other  proceffes  connected  with  the 
leather  manufadlure,  fee  Leather  and  Currying. 

TANTALIUM,  a  new  metal  which  has  been  de¬ 
leted  in  two  minerals.  See  Mineralogy,  p.  250. 

TANTALUS,  in  fabulous  hiftory,  king  of  Phrygia 
and  Paphlagonia,  was  the  fon  of  Jupiter  and  the  nymph 
Plota.  He  one  day  entertained  the  gods  at  his  table  ; 
when,  to  prove  their  divinity,  he  ferved  up  his  fon  Pe- 
lops  cut  in  pieces.  All  the  deities,  except  Ceres,  per¬ 
ceived  his  cruelty  and  impiety,  and  would  not  touch  his 
provifions.  That  goddefs,  whofe  thoughts  were  folely 
employed  about  her  daughter  Proferpine,  inadvertently 
ate  a  part  of  his  left  ftioulder.  Pelops,  however,  was 
reftored  to  life;  and  an  ivory  fhoulder  given  him  in  the 
room  of  that  which  had  been  eaten  ;  while  Tantalus 
was  thrown  into  Tartarus,  where  he  was  punched  with 
perpetual  hunger  and  third.  He  was  chained  in  a 
lake;  the  wTater  of  which  reached  up  to  his  chin,  but 
retired  when  he  attempted  to  drink.  The  branch  of  a 
tree  loaded  with  fruit  hung  down  even  to  his  lips,  but 
on  his  attempting  to  pluck  the  fruit  the  branch  fprung 
upwards. 

Tantalus,  a  genus  of  birds  belonging  to  the  order 
•fgrallm.  See  Ornithology  Index . 

Tantalus's  Cup.  See  Science ,  Amufements  of 
N°  3.V 

TANZY,  or  Tansy.  See  Tanacetum,  Botany 
Index. 

TAORMINA,  a  town  in  Sicily,*  which  is  fituated 
on  a  high  rock,  and  is  88  miles  fouth  of  Medina.  Of 
its  origin  little  is  known.  A  colony  from  the  ifle  of 
Naxos  fettled  at  the  foot  of  Etna,  at  no  great  didance 
from  the  fliore,  and  at  about  a  league  or  a  league  and  a 
half  from  the  prefent  fituation  of  Taormina.  Dionyfius 
the  Tyrant  attacked  this  colony,  and  either  took  or  fet 
Fire  to  their  city.  The  inhabitants  retired  to  the  rocks 
of  Mount  Taurus;  among  which  they  found  a  tra&  of 
Vol.  XX.  Part  I. 


ground  fufficiently  level  and  feeute,  and  of  diffident  Taormuia 
extent.  Here  therefore  they  built  a  city ;  which,  after  TapCr 
the  mountain,  they  named  Tauromeniutn.  It  was  at  u— ~ v— ** 
length  raifed  to  a  very  flourilhing  date  by  trade,  and 
became  celebrated  as  a  feat  of  the  arts,  the  remains  of 
which  (how  that  the  fine  arts  muft  have  been  once  fuc- 
cefsfully  cultivated  at  Tauromenium. 

Among  other  remains  are  dill  to  be  feen  a  fpacious 
theatre,  a  tomb,  and  a  large  natural  grotto,  which  ap¬ 
pears  to  have  been  anciently  adorned  within  with  artifi¬ 
cial  ornaments.  After  the  inhabitants  of  Taormina  em-* 
braced  Chriilianity,  they  dill  continued  to  vifit  this 
grotto  with  devout  veneration.  Indead  of  the  Pagan 
divinities  to  whom  it  had  before  been  facred,  they  fub- 
dituted  a  faint,  the  venerable  St  Leonard.  But  St  Leo¬ 
nard  did  not  long  draw  crowds  to  this  grotto;  and  the 
Chridians  have  either  defaced  its  Pagan  decorations,  or 
differed  them  to  fall  into  decay  by  the  injuries  of  time. 

It  is  now  black  and  frnoky  ;  and  it  is  with  difficulty 
that  any  remains  of  the  Greek  paintings  with  which  it 
Was  once  ornamented  can  be  didinguifhed. 

TAPE-worm.  See  Taenia,  Helminthology 
Index. 

TAPER,  Tapering,  is  underdood  of  a  piece  of 
timber,  or  the  like,  when  thick  at  one  end,  and  gra¬ 
dually  diminiOiing  to  the  other  ;  as  is  the  cafe  in  pyra-' 
mids,  cones,  &c. 

To  meafuve  TAPER -Timber.  &c.  See  SLIDING 
Rule. 

TAPER-Rored ,  is  applied  to  a  piece  of  ordnance 
when  it  is  wider  at  the  mouth  than  towards  the  breech. 

Taper,  alfo  denotes  a  kind  of  tall  wax  candle,  pla¬ 
ced  in  a  candledick,  and  burnt  at  funeral  proceffions, 
and  in  other  church  folemnities. 

Tapers  are  made  of  different  fizes  5  in  fome  places,  &s 
Italy*  &c.  they  are  cylindrical  ;  but  in  mod  other 
countries,  as  England,  France,  &c.  they  are  conical  or 
taper  ;  whence  poffibly  the  name  ;  unlefs  we  rather 
choofe  to  derive  taper,  in  the  adje&ive  fenfe  from  the 
fubdantive  taper,  in  the  Saxon  tapeti  or  tapon,  cereus , 
u  wax-candle.”  Both  kinds  are  pierced  at  bottom  for  a 
pin  in  the  candledick  to  enter. — There  are  two  ways  of 
making  tapers,  the  fird  with  the  ladle,  the  fecond  by 
hand  ;  for  which  fee  Candle. 

Pafchal  TAPER ,  among  the  fiomanids,  is  a  large  ta¬ 
per,  wheron  the  deacon  applies  five  bits  of  frankincenfe, 
in  holes  made  for  the  purpofe  in  form  of  a  crofs  ;  and 
which  he  lights  with  new  fire  in  the  ceremony  of  Eader 
Saturday. 

The  Pontifical  makes  Pope  Zofimus  the  author  of 
this  ufage  j'but  Baronius  will  have  it  more  ancient,  and 
quotes  a  hymn  of  Prudentius  to  prove  it.  That  pope- 
he  fuppofes  to  have  only  eftablilhed  the  ufe  thereof  in 
parifh-churclies,  which,  till  then,  had  been  redrained 
to  greater  churches. 

F.  Papebroch  explains  the  original  of  the  pafchal  ta¬ 
per  more  diftin&ly,  in  his  Conatus  Chronico-Hifloricus , 

8tc.  It  feems,  though  the  council  of  Nice  regulated 
the  day  whereon  Eader  was  to  be  celebrated,  it  laid  it 
on  the  patriarch  of  Alexandria  to  make  a  yearly  canon 
thereof,  and  to  fend  it  to  the  pope.  As  all  the  other 
moveable  reads  were  to  be  regulated  by  that  of  Eader, 
a  catalogue  of  them  was  made  every  year;  and  this  was 
written  on  a  taper,  cereus ,  which  was  bleffed  in  the  ‘ 
church  with  much  folemnity. 

C  c  Thi* 
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Taper,  This  taper,  according  to  the  abbot  Chaftelain,  was 
lapeftry.  noj_  a  Wax-candlc  made  to  be  burnt ;  it  had  no  wick, 
nor  was  it  any  thing  more  than  a  kind  of  column  of 
wax,  made  on  purpofe  to  write  the  lift  of  moveable 
feafts  on  ;  and  which  would  fuffice  to  hold  that  lift  for 
the  fpace  of  a,  year. 

For  among  the  ancients,  when  any  thing  was  to  be 
written  to  laft  for  ever,  they  engraved  it  on  marble  or 
fteel  *,  when  it  was  to  laft  a  long  while,  they  wTrote  it 
on  Egyptian  paper  ;  and  when  it  was  only  to  laft  a 
ftiort  time,  they  contented  themfelves  to  write  it  on  wax. 
In  procefs  of  time  they  came  to  write  the  moveable 
feafts  on  paper,  but  they  ftill  fattened  it  to  the  pafchal 
taper.  Such  is  the  original  of  the  benedi&ion  of  the 
pafchal  taper. 

TAPESTRY,  a  kind  of  cloth  made  of  wool  and 
filk,  adorned  with  figures  of  different  animals,  &c.  and 
formerly  ufed  for  lining  the  walls  of  rooms,  churches, 
&c. 

The  art  of  weaving  tapeftry  is  fuppofed  to  have  been 
borrowed  from  the  Saracens;  accordingly  the  workmen 
employed  in  this  manufacture  in  France  were  formerly 
called  Suramins  or  Sara%inois.  Guicciardini  afcribes 
the  invention  of  tapeftry  hangings  to  the  inhabitants  of 
the  Netherlands;  but  lie  has  not  mentioned  at  what  time 
the  difcovery  was  made.  This  art  was  brought  into 
England  by  William  Sheldon,  near  the  end  of  Henry 
VIII.’s  reign.  In  1619a  manufacture  was  eftablilhed 
at  Mortlake  in  Surry  by  Sir  Francis  Crane,  who  recei¬ 
ved  2000I.  from  King  James  to  encourage  the  defign. 
The  firft  manufacture  of  tapeftry  at  Paris  was  fet  up  un¬ 
der  Henry  IV.  in  1606  or  1607,  by  feveral  artifts 
whom  that  monarch  invited  from  Flanders.  Under 
Louis  XIV*  the  manufacture  of  the  Gobelins  was  infti- 
tuted,  which  has  introduced  very  beautiful  cloths,  re¬ 
markable  for  ftrength,  for  elegance  of  defign,  and  a 
happy  choice  of  colours.  The  fineft  paintings  are  co¬ 
pied,  and  eminent  painters  have  been  employed  in  mak¬ 
ing  defigns  for  the  work. 

Tapeftry-work  is  diftinguifiied  by  the  workmen  into 
two  kinds,  viz.  that  of  high  and  that  of  low  warp  ; 
though  the  difference  is  rather  in  the  manner  of  work¬ 
ing  than  in  the  work  itfelf ;  which  is  in  effeCI  the  fame 
in  both  :  only  the  looms,  and  confequently  the  warps, 
are  differently  fituated ;  thofe  of  the  low  warp  being 
placed  flat  and  parallel  to  the  horizon,  and  thofe  of  the 
high  warp  ereCted  perpendicularly.  The  Englifh  an¬ 
ciently  excelled  all  the  world  in  the  tapeftry  of  the  high 
warp ;  and  they  ftill  retain  their  former  reputation, 
though  with  fome  little  change :  their  low  warps  are 
ftill  admired  ;  but  as  for  the  high  ones,  they  are  quite 
laid  afide  by  the  French.  The  French,  before  the  re¬ 
volution,  had  three  confiderable  tapeftry  manufactures 
befides  that  of  the  Gobelins  ;  the  firft  at  Aubuffon  in 
Auvergne,  the  fecond  at  Felletin  in  the  Upper  Marche, 
and  the  third  at  Beauvais.  They  were  all  equally  efta- 
blifhed  for  the  high  and  the  low  warp;  but  they  had 
all  laid  afide,  the  high  warp  excepting  the  Gobelins. 
There  were  admirable  low  warps  likewife  in  Flanders, 
generally  exceeding  thofe  of  France  $  the  chief  and  al- 
ffioft  only  Flemifh  manufactures  were  at  Bruffels,  Ant¬ 
werp,  Oudenard,  Lille,  Tournay,  Bruges,  and  Valen¬ 
ciennes  ;  but  of  the  ftate  of  thefe:  manufactures  now  we 
^re  ignorant, 


The  ufual  widths  of  tapeftry  are  from  two  ells  to  Tapeir 
three  ells  Paris  meafure. 

The  Manufa&ure  of  Tapeftry  of  the  High  Warp.— 

The  loom  on  which  it  is  wrought  is  placed  perpendicu¬ 
larly  :  it  confifts  of  four  principal  pieces;  two  long 
planks  or  cheeks  of  wood,  and  two  thick  rollers  or 
beams.  The  planks  are  fet  upright,  and  the  beams 
acrofs  them,  one  at  the  top  and  the  other  at  the  bottom, 
or  about  a  foot  diftance  from  the  ground.  They  have 
each  their  trunnions,  by  which  they  are  fufpended  on 
the  planks,  and  are  turned  with  bars.  In  each  roller  is 
a  groove,  from  one  end  to  the  other,  capable  of  contain¬ 
ing  a  long  round  piece  of  wood,  fattened  therein  with 
hooks.  The  ufe  of  it  is  to  tie  the  ends  of  the  warp  to. 

The  warp,  which  is  a  kind  of  worfted,  or  twilled  wool¬ 
len  thread,  is  wound  on  the  upper  roller  ;  and  the  work, 
as  fall  as  wove,  is  wound  on  the  lower.  Withinfide 
the  planks,  which  are  feven  or  eight  feet  high,  fourteen 
or  fifteen  inches  broad,  and  three  or  four  thick,  are 
holes  pierced  from  top  to  bottom,  in  wrhich  are  put 
thick  pieces  of  iron,  with  hooks  at  one  end  ferving  tofu- 
ftain  the  coat-ftave  :  thefe  pieces  of  iron  have  alfo  holes 
pierced,  by  putting  a  pin  in  which  the  Have  is  drawn 
nearer  or  fet  farther  off ;  and  thus  the  coats  or  threads 
are  ftretched  or  loofened  at  pleafure.  The  coat-ftave  is 
about  three  inches  diameter,  and  runs  all  the  length  of 
the  loom ;  on  this  are  fixed  the  coats  or  threads,  which 
make  the  threads  of  the  warp  crofs  each  other.  It  has 
much  the  fame  effefl  here  as  the  fpring-ftave  and  tred- 
dles  have  in  the  common  looms.  The  coats  are  little 
threads  fattened  to  each  thread  of  the  warp  with  a  kind 
of  Hiding  knot,  which  forms  a  fort  of  malh  or  ring. 
They  ferve  to  keep  the  warp  open  for  the  paffage  of 
broaches  wound  with  filks,  woollens,  or  other  matters 
ufed  in  the  piece  of  tapeftry.  In  the  laft  place,  there 
are  a  number  of  little  fticks  of  different  lengths,  but  all 
about  an  inch  in  diameter,  which  the  workman  keeps 
by  him  in  balkets,  to  ferve  to  make  the  threads  of  the 
warp  crofs  each  other,  by  palling  them  acrofs ;  and, 
that  the  threads  thus  croffcd  may  retain  their  proper  fi- 
tuation,  a  packthread  is  run  among  the  threads  above 
the  ftick. 

The  loom  being  thus  formed,  and  mounted  with  its 
warp,  the  firft  thing  the  -workman  does  is  to  draw  on 
the  threads  of  this  warp  the  principal  lines  and  ftrokes 
of  the  defign  to  be  reprefented  on  the  piece  of  tapeftry ; 
which  is  done  by  applying  cartoons  made  from  the 
painting  he  intends  to  copy  to  the  fide  that  is  to  be  the 
wrong  fide  of  the  piece,  and  then,  with  a  black  lead 
pencil,  following  and  tracing  out  the  contours  thereol 
on  the  thread  of  the  right  fide  ;  fo  that  the  ftrokes  ap¬ 
pear  equally  both  before  and  behind. 

As  for  the  original  defign  the  work  is  to  be  finifiied 
by,  it  is  hung  up  behind  the  workmen,  andywound  on 
a  long  ftaff,  from  which  a  piece  is  unrolled  from  time 
to  time  as  the  work  proceeds. 

Befides  the  loom,  &c.  here  defcribed,  there  are  three 
other  principal  inftruraents  required  for  working  the 
filk  or  the  wool  of  the  woof  within  the  threads  of  the 
warp ;  thefe  are  a  broach,  a  reed,  and  an  irbn  needle. 
The  broach  is  made  of  a  hard  wood,  feven  or  eight 
inches  long,  and  two-thirds  of  an  inch  thick,  ending  in 
a  point  with  a  little  handle.  This  ferves  as  a  fhuttle ; 
the  filks,  woollens,  gold,  or  fiiver,  to  be  ufed  in  the 
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work  being  wound  on  it.  The  reed  or  comb  is  alfo  of 
wood,  eight  or  nine  inches  long,  and  an  inch  thick  on 
the  back,  whence  it  grows  lefs  and  lefs  to  the  extremity 
of  the  teeth,  which  are  more  or  lefs  apart,  according  to 
the  greater  or  lefs  degree  of  finenefs  of  the  intended 
work.  Laftly,  the  needle  is  made  in  form  of  the  com¬ 
mon  needle,  only  bigger  and  longer.  Its  ufe  is  to  prefs 
clofe  the  wool  and  filks  when  there  is  any  line  or  colour 
that  does  not  fit  well. 

All  things  being  prepared  for  the  work,  and  the  work¬ 
man  ready  to  begin,  he  places  himfelf  on  the  wrong  fide 
of  the  piece,  with  his  back  towards  the  defign  :  fo  that 
he  works  as  it  were  blindfold,  feeing  nothing  of  what 
he  does,  and  being  obliged  to  quit  his  poll,  and  go  to 
the  other  fide  of  the  loom  whenever  he  would  view  and 
examine  the  piece,  to  correft  it  with  his  prefling-needle. 
To  put  filk,  &c.  in  the  warp,  he  fir  ft  turns  and  looks 
at  the  defign  ;  then,  taking  a  broach  full  of  the  proper 
colour,  he  places  it  among  the  threads  of  the  warp, 
which  he  brings  crofs  each  other  with  his  fingers,  by 
means  of  the  coats  or  threads  fattened  to  the  ttaff ;  this 
he  repeats  every  time  he  is  to  change  his  colour.  Ha¬ 
ying  placed  the  filk  or  wool,  he  beats  it  with  his  reed 
or  comb  ;  and  when  he  has  thus  wrought  in  feveral 
rows  over  each  other,  he  goes  to  fee  the  effefts  they 
have,  in  order  to  reform  the  contours  with  his  needle, 
if  there  be  occafion.  As  the  work  advances,  it  is  rolled 
upon  the  lower  beam,  and  they  unroll  as  much  warp 
from  the  upper  beam  as  fuflices  them  to  continue  the 
piece  :  the  like  they  do  of  the  defign  behind  them. 
When  the  pieces  are  wide,  feveral  workmen  may  be  em¬ 
ployed  at  once. 

We  have  but  two  things  to  add :  the  firft  is,  that  the 
high  warp  tapeftry  goes  on  much  more  {lowly  than  the 
low  warp,  and  takes  up  almott  twice  the  time  and  trouble. 
The  fecond  is,  that  all  the  difference  that  the  eye  can 
perceive  between  the  two  kinds,  confitts  in  this,  that  in 
the  low  warp  there  is  a  red  fillet,  about  one-twelfth  of 
an  inch  broad,  running  on  each  fide  from  top  to  bottom, 
which  is  wanting  in  the  high  warp. 

ManufaEkire  of  Tapefry  of  the  Low  Warp . — The 
loom  or  frame,  whereon  the  low  warp  is  wrought,  is 
much  like  that  of  the  weavers  ;  the  principal  parts  there¬ 
of  are  two  ttrong  pieces  of  wood  forming  the  fides  of  the 
loom,  and  bearing  a  beam  or  roller  at  each  end  :  they 
are  fuftained  at  bottom  with  other  ttrong  pieces  of  wood 
in  manner  of  treftles  ;  and,  to  keep  them  the  firmer,  they 
are  likewife  fattened  to  the  floor  with  a  kind  of  but- 
treffes,  which  prevent  any  fhaking,  though  there  are 
fometimesfour  or  five  workmen  leaning  on  the  fore-beam 
at  once. 

The  rollers  have  each  their  trunnions,  by  which  they 
are  fuftained  :  they  are  turned  by  large  iron  pins  three 
feet  long.  Along  each  beam  runs  a  groove,  wherein  is 
placed  the  wicli,  a  piece  of  wood  of  about  two  inches 
diameter,  and  almott  of  the  length  of  the  roller  :  this 
piece  fills  the  groove  entirely,  and  is  fattened  therein, 
from  fpace  to  fpace,  by  wooden  pins.  To  the  two 
wiclies  are  fattened  the  two  extremities  of  the  warp, 
which  is  wound  on  the  farther  roller,  and  the  work,  as 
it  advances,  on  the  nearer. 

Acrofs  the  two  fides,  almott  in  the  middle  of  the  loom, 
paffesa  wooden  bar,  which  fuftains  little  pieces  of  wood, 
not  unlike  the  beam  of  a  balance  :  to  thefe  pieces  are 
fattened  firings,  which  bear  certain  fpring  ftaves,  w’here- 
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with  the  workman,  by  means  of  two  treddles  under  the  Tapeftry 
loom  whereon  he  fets  his  feet,  gives  a  motion  to  the 
coats,  and  makes  the  threads  of  the  warp  rife  and  fall  ( 
alternately*  Each  loom  has  more  or  fewer  of  thefe 
fpring-ftaves,  and  each  ttaff  more  or  fewer  coats,  as  the 
tapeftry  confitts  of  more  or  fewer  threads. 

The  defign  or  painting  the  tapettry-man  is  to  follow 
is  placed  underneath  the  warp ;  where  it  is  fuftained 
from  fpace  to  fpace  with  firings,  by  means  of  which  the 
defign  is  brought  nearer  the  warp. 

The  loom  being  mounted,  there  are  two  inftruments 
ufed  in  working  it,  viz.  the  reed  and  the  flute.  The  flute 
does  the  office  of  the  weaver’s  fhuttle  ;  it  is  made  of  an 
hard  polilhed  wood,  three  or  four  lines  thick  at  the 
ends,  and  fomewliat  more  in  the  middle,  and  three  dr 
four  inches  long.  On  it  are  wound  the  filks  or  other 
matters  to  be  ufed  as  the  woof  of  the  tapeftry.  The 
comb  or  reed  is  of  wood  or  ivory  ;  it  has  ufually  teeth 
on  both  fides  j  it  is  about  an  inch  thick  in  the  middle, 
but  diminifties  each  way  to  the  extremity  of  the  teeth  : 
it  ferves  to  beat  the  threads  of  the  woof  clofe  to  each 
other,  as  fall  the  workman  has  paffed  and  placed  them 
with  his  flute  amongft  the  threads  of  the  warp. 

The  workman  is  feated  on  a  bench  before  the  loom, 
with  his  breaft  againft  the  beam,  only  a  cufhion  or  pil¬ 
low  between  them  \  and,  in  this  pofture,  feparating,  with 
his  fingers,  the  threads  of  the  warp,  that  he  may  fee  the 
defign  underneath,  and  taking  a  flute,  mounted  with  a 
proper  colour,  he  paffes  it  among  the  threads,  after  ha¬ 
ying  raifed  or  lowered  them,  by  means  of  the  treddles 
moving  the  fpring-ftaves  and  coats. 

Laftly,  to  prefs  and  clofe  the  threads  of  the  filk  dr 
yarn,  &c.  thus  placed,  he  ftrikes  each  courfe  (i.  e.  what 
the  flute  leaves  in  its  patting  and  coming  back  again) 
with  the  reed. 

T  APIOC  A,  a  fpecies  of  ftarch,  which  the  Brazileans 
make  from  the  roots  of  the  caffada  plant.  See  Jatro- 
pha,  Botany  Index, 

TAPIR,  a  quadruped  of  the  order  of  belluae,  refem- 
bling  the  hippopotamus.  See  Mammalia  Index, 

TAPPING,  in  general,  the  aft  of  piercing  a  hole  in 
a  veffel,  and  applying  a  tube  or  canula  in  the  aperture, 
for  the  commodious  drawing  off  the  liquor  contained 
therein. 

Tapping,  in  Surgery,  See  Paracentesis,  Sur¬ 
gery  Index, 

TAPROBANA,  the  ancient  name  of  the  ifland  of 
Ceylon.  See  Ceylon,  and  Geography,  N°  28. 

TAR,  a  thick,  black,  unftuous  fubftance,  obtained 
chiefly  from  old  pines  and  fir-trees  by  burning  them  with 
a  clofe  fmothering  heat.  It  is  prepared  in  great  quan¬ 
tities  in  Norway,  Sweden,  Germany,. Ruffia,  and  North 
America,  and  in  other  countries  where,  the  pine  and  fir 


abound. 

Becher,  the  celebrated  chemift,  firft  propofedto  make 
tar  from  pit-coal.  Manufaftures  for  this  purpofe  have 
been  ettablifhed  many  years  ago  in  the  bilhopric  of 
Liege,  and  in  feveral  parts  of  England.  In  the  year 
T781,  the  earl  of  Dundonald  obtained  a  patent  for  ex- 
trafting  tar  from  pit-coal  by  a  new  procefs  of  difl illation. 
Great  hopes  were  entertained  of  the  value  of  this  difeo- 
very,  but  we  have  not  heard  that  it  has  anfwered  expec¬ 
tation. 

Tar,  which  is  well  known  for  its  economical  ules,  is 
properly  an  empyreumatic  oil  of  turpentine, and  has  been 
C  c  2  much 
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much  ufed  as  a  medicine  both  internally  and  externally. 
Tar-water,  or  water  impregnated  with  the  more  foluble 
parts  of  tar,  was  formerly  a  very  popular  remedy. 

TARANTO,  the  ancient  Tarentum,  a  fea-port 
town  of  Italy,  in  the  kingdom  of  Naples,  and  in  the 
Terra  de  Otranto.  It  is  a  ftrong  and  populous  place, 
with  an  archbiftiop’s  fee,  and  the  title  of  a  principality. 
It  is  feated  on  a  peninfula,  and  is  defended  by  a  llrong 
c  a  file ;  but  the  harbour  is  choked  up.  E.  Long.  17. 
29.  N.  Lat.  40.  35. 

TARANTULA,  a  fpecies  of  aranea,  fo  called  from 
'Taranto,  the  place  where  it  is  faid  to  abound.  See 
Aranea,  Entomology  Index . 

TARASCON,  an  .  ancient  and  populous  town  of 
France,  in  the  department  of  the  Mouths  of  the  Rhone, 
and  late  province  of  Provence,  with  a  well-built  cattle,, 
feated  on  the  river  Rhone,  oppofite  Beaucaire,  with 
which  it  communicates  by  a  bridge  of  boats.  Its  com¬ 
merce  contttts  in  oil,  brandy,  ttarch,  and  fluffs  that  are 
much  worn,  one  fort  being  of  cuarfe  filk,  and  the  other 
of  the  fame  material  and  wool.  It  is  10  miles  north  of 
Arles,  and  375  fouth  by  catt  of  Paris.  E.  Long. .4...  45. 
N.  Lat.  43.  46. 

TARAZONA,  a  ttrong  town  of  Spain,  in  the  king¬ 
dom  of  Arragon,  and  on  the  frontiers  of  Old  Cattile, 
with  a  bilhop’s  fee.  It  is  feated  partly  on  a  rock,  and 
partly  in  a  fertile  plain,  on  the  river  Chiles.  It  was 
taken  from  the  Moors  in  mo.  W.  Long.  1.  2 6. 
N.  Lat.  42.  10. 

TARCHONANTHUS,  Flea-bane,  a  genus  of 
plants  belonging  to  the  clafs  fyngenefia  5  and  in  the  na¬ 
tural  fyftem  ranging  under  the  49th  order,  Compofhe ♦ 
See  Botany  Index . 

TARE,  is  an  allowance  for  the  outfide  package  that 
contains  fueli  goods  as  cannot  be  unpacked  without  de¬ 
triment  ;  or  for  the  papers,  threads,  bands,  &c.  that  in- 
clofe  or  bind  any  goods  imported  loofe  $  or  though  im¬ 
ported  in  calks  y  chetts,  Sec.  yet  cannot  be  unpacked 
and  weighed  neat. 

Tare,  or  Vetch.  See  Vicia,  Botany  Index.. 

TARGET,  a  kind  of  fliield  or  weapon  of  defence 
made  ufe  of  by  the  ancients. 

TARGIONIA,  a  genus  of  plants  belonging  to  the 
clafs  of  cryptogamia,  and  natural  order  of  Algcc.  See 
Botany  Index. 

TARGUM,  a  name  given  to  the  Chaldee  para- 
phrafes  of  the  books  of  the  Old  Teftament.  They  are 
called  paraphrofes  or  expofitions ,  becaufe  they  are  rather 
comments  and  explications  than  literal  tranflations  of 
the  text.  They  are  written  in  the  Chaldee  tongue, 
which  became  familiar  to  the  Jews  after  the  time  of 
their  captivity  in  Babylon,  and  was  more  known  to  them 
than  the  Hebrew  itfelf.  So  that  when  the  Hebrew  text 
was  read  in  the  fynagogue,  or  in  the  temple,  they  ge¬ 
nerally  added  to  it  an  explication  in  the  Chaldee  tongue 
for  the  fervice  of  the  people,  who  had  but  a  very  im- 
perfedt  knowledge  of  the  Hebrew  tongue.  It  is  pro¬ 
bable,  that  even  from  the  time  of  Ezra  this  cuftom  be¬ 
gan,  fince  this  learned  feribe,  reading  the  law  to  the 
people  in  the  temple,  explained  it,  with  the  other  priefts 
that  were  with  him,  to  make  it  underftood  by  the  peo¬ 
ple  (Neliem.  viii.  7 — 9.). 

But  though  the  cuftom  of  making  tliefe  forts  of  expo- 
tttions  in  the  Chaldee  language  be  very  ancient  among 
the  Hebrews,  )et  have  they  no  written  ^araphrafes  or 


targums  before  the  era  of  Onkfclos  and  Jonathan,  who  Targm 
lived  about  the  time  of  our  Saviour.  Jonathan  is  placed 
about  30  years  before  Clirift,  under  the  reign  of  Herod 
the  Great.  Onkelos  is  fomething  more  modern.  The 
Targum  of  Onkelos  is  the  moft  of  all  efleemed,  and 
copies  are  to  be  found  in  which  it  is  inferted  verfe  for 
verfe  with  the  Hebrew.  It  is  fo  fhort  and  fo  ftmple, 
that  it  cannot  be  fufpcdled  of  being  corrupted.  This 
parapliraft  wrote  only  upon  the  books  of  Mofes  •  and 
his  ftyle  approaches  nearly  to  the  purity  of  the  Chaldee, 
as  it  is  found  in  Daniel  and  Ezra.  This  targum  is 
quoted  in  the  Mifna,  but  was  not  known  either  to  Eu* 
febius,  St  Jerome,  or  Origen. 

The  Targum  of  Jonathan  fon  of  Uziel  is  upon  the 
greater  and  letter  prophets.  He  is  much  more  diffufe 
than  Onkelos,  and  el  pec  rally  upon  the  letter  prophets, 
where  he  takes  great  liberties,  and  runson  in  allegories. 

His  ftyle  is  pure  enough,  and  approaches  pretty  near  to 
the  Chaldee  of  Onkelos.  It  is  thought  that  the  Jevvilh 
doctors  who  lived  above  700  years  after  him  made  feme 
additions  to  him. 

The  Targum  of  Jofeph  the  Blind  is  upon  the  Hagio- 
grapha.  This  author  is  much  more  modern,  and  lefs 
efleemed  than  tliofe  we  have  now  mentioned.  He  has 
written  upon  the  Pfalms,  Job,  the  Proverbs,  the  Can-, 
tides,  Ecclettaftes,  Ruth,  and  Eft  her.  His  ftyle  is  a 
very  corrupt  Chaldee,  with  a  great  mixture  of  words 
from  foreign  languages. 

The  Targum  of  Jcrufalem  is  only  upon  the  Penta¬ 
teuch  *,  nor  is  that  entire  or  perfed.  There  are  whole 
verfes  wanting,  others  tranfpofed,  others  mutilated  j 
which  has  made  many  of  opinion  that  this  only  is  a 
fragment  of  feme  ancient  paraphrafe  that  is  now  loft. 
There  is  no  targum  upon  Daniel,,  or  upon  the  books  of 
Ezra  and  Nehemiab. 

Thefe  targums  are  of  great  ufe  for  the  better  under- 
ftanding  not  only  of  the  Old  Teftament,  on  which  they 
are  written,  but  alfe  of  the  New.  As  to  the  Old  Tefta¬ 
ment,  they  ferve  to  vindicate  the  geiminenefs  of  the  pe- 
fent  Hebrew  text,  by  proving  it  to  be  the  fame  that  was 
in  ufe  when  thefe  targums  were  made,  contrary  to  the 
opinion  of  thofe  who  think  the  Jews  corrupted  it  after 
our  Saviour’s  time.  They  help  to  explain  many  words 
and  phrafes  in  the  Hebrew  original,  and  they  hand 
down  to  us  many  of  the  ancient  cuftoms  of  the  Jew?. 

And  feme  of  them,  with  the  phrafeologies,  idioms,  and 
peculiar  forms  of  fpeech.,  which  we  find  in  them,  do  in- 
many  inferences  help  as  much  for  the  better  illuftration 
and  better  underftandieg  of  the  New  Teftament  as  of 
the  Old  ;  the  Jerufalem  Chaldee  dialed,  in  which  they" 
are  written,  being  the  vulgar  language  of  the  Jews  in 
our  Saviour’s  time.  They  alfe  very  much  ferve  the 
Chriftian  caufe  againfe  the  Jews,  by  interpreting  many 
of  the  prophecies  of  the  Mefeiah  in  the  Old  Teftament 
in  the  fame  manner  as  the  Chriftians  do.  Many  in- 
ftances  are  produced  to  this  purpofe  by  Dr  Prideaux  in 
his  Connei 57.  of  thellijl .  of  the  Old  and  New  Teftament, 
vol.  iv.  p.  777,  &c. 

Thefe  targums  are  publifhed  in  the  fecond  edition  of 
the  great  Hebrew  Bible  fet  forth  at  Baftl  by  Buxtorf 
the  father;  anno  1610  \  for  lie  has.  redified  the  Chaldee 
text,  and  reformed  the  vowel  pointings  in  it  \  the  tar¬ 
gums  having  at  firft  been  written  without  vowel  points, 
which  were  afterwards  added  very  erroneoufiy  by  feme 
Jews. 
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T ARIF,  a  table  containing  the  names  of  different 
r*c  of  merchandife,  with  the  duties  to  be  paid  as  fet- 
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tied  among  trading  nations.  .  .  .  . 

'  TARPA,  Spurius  Mecius,  a  Latin  critic  m  the 
time  of  Julius  Ccefar  and  Auguftus.  He  had  his  tri¬ 
bunal  in  the  temple  of  Apollo,  where,  with  four  affiit- 
ants  he  paffed  fentence  on  the  works  of  the  poets.  Ci- 
cero’and  Horace  make  honourable  mention  of  this  critic. 

TARPAULIN,  a  piece  of  canvas,  well  tarred  over, 
to  keep  off  the  rain  from  any  place.  The  term  is  alfo 
often  applied  in  a  burlefque  fenfe  to  a  perfon  that  has 
been  all  his  life  bred  to  the  fea. 

TARPEIAN,  in  Roman  antiquity,  an  appellation 
given  to  a  deep  rock  in  Rome  *,  whence,  by  the  law 
of  the  twelve  tables,  tliofe  guilty  of  certain  crimes  were 
precipitated.  It  took  its  name  from  Tarpeia,  a  veftal 
virgin,  who  was  killed  by  the  Sabines,  as  related  under 
the  article  Rome,  N°  24. 

TARQUIN  the  Elder,  king  of  Rome,  iucceeded 
An otis  Martins  615  B.  C.  See  Rome,  N°  35.— 40. 

TaRQUIN  the  Proud,  a  tyrant  and  ufurper.  See 
Rome,  N°  49—51,  &c. 

TARRAGON,  or  Dragon-wort.  See  Botany 
Index. 

TARROCK,  a  fpecies  of  lorus.  See  Ornithology 
Index . 

TAR5HISH,  a  towm  frequently  mentioned  by  an¬ 
cient  authors,  the  fituatien  of  which  it  is  difficult  to  as¬ 
certain.  Sec  OphiR. 

TARTAN,  in  fca  language,  a  fmall  coafting  veiled 
navigated  in  the  Mediterranean,  with  only  one  mad 
and  a  bowfprit,  the  principal  fail,  which  is  very  large, 
being  extended  by  a  lateen-yard.  *Vv  hen  tartans  put  up 
a  fquare  fail,  it  is  called  a  fail  of  fortune. 

TARTAR,  a  hard  folid  fubdance  which  feparates 
from  wine  after  complete  fermentation,  and  adheres  to 
the  top  and  ddes  of  the  talks.  It  is  an  impure  tartrate  of 
potafli  with  the  acid  in  excefs.  See  Chemistry,  N°  999. 
TARTARIC  acid.  See  Chemistry,  p.  529. 
TAUT  ARY,  a  name  given  by  geographers  and  hif- 
torians  to  a  confiderable  extent  of  territory  in  Afia,  ly¬ 
ing  between  Rufiia  and  China,  and  including  a  great 
variety  of  nations,  now  chiefly  dependent  on  thefe  two 
empires.  The  whole  country  is  ufually  divided  into 
Weflcrn  Tartary,  and  Eaflern  or  Chivefe  Tortary ,  of 
which  the  former  includes  Weftern  Tuikiftan,  Kha- 
rifm,  and  Great  Bucharia  j  while  the  latter  comprehends 
the  country  of  the  Mongols  and  the  Rfatidfburs,  now 
both  fubje£t  to  Ruffia,  and  Little  Buck  aria.  I  he  geo¬ 
graphy  of  feveral  parts  of  this  extenfive  tra£l  has  already 
been  confiaered  under  the  articles  Bucharia,  China, 
and  Russia,  and  we  (hall  here  confine  ourfelves  to  that 
which  is  now  commonly  known  by  the  name  of  Inde¬ 
pendent  Tartary ,  by  which  we  underftand  that  extent 
of  country  now  pofieffed  by  the  Kirghifes,  and  the  Uf- 
beek  Tartars,  including  the  Kharifm,  and  Great  and 
Little  Bucharia. 

b&c  Independent  Tartary  thus  defined,  extends  from  the 
Cafpian  fea  on  the  weft  to  the  mountains  of  Belur  on 
the  eaft,  a  fpace  of  about  870  Bntifh  mile?,  and  from 
the  mountains  of  Gaur  in  the  feuth,  to  the  fouthern 
boundaries  of  the  Ruflian  empire  on  the  north,  including 
nearly  1500  Britifh  miles.  About  half  of  this  extent 
is  occupied  by  the  Kirghifes  to  the  north,  and  the  L  i- 
becks  to  the  foutb. 
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The  country  of  the  Kirghifes  is  fe  pa  rated  from  bi- 1  t 

beria  by  the  great  fteppe  or  defert  of  I  film,  an  exten-  ^ 
five  plain  interfered  by  a  river  of  the  fame  name,  and  Kirghifes,- 
abounding  with  lakes  of  fait  and  bitter  waters.  Even 
the  foil  of  this  fteppe  is  in  many  places  impregnated 
with  fait  and  nitre,  though  in  feveral  fpots  the  foil,  is 
by  no  means  unfruitful.  There  are  no  towns,  as  the  in¬ 
habitants  dwell  wholly  in  tents. 

The  Kirghifes  have  been  long  divided  into  three 
principal  hordes,  called  great,  middle,  and  leffer.  ^  Of 
thefe,  the  two  latter  are  now  regarded  as  fubjeds  of  the 
Ruffian  empire,  though  they  feem  by  no  means  to  be 
dependent  on  that  power.  The  great  horde,  defended 
by  mountains  on  the  fouth  and  eaft,  arc  properly  inde¬ 
pendent.  This  laft  horde  is  fuppofed  to  contain  about 
60,000  families,  while  the  leller  and  middle  hordes  are? 
faid  to  comprehend  each  about  half  that  number,  i  he 
whole  population  is  computed  at  about  500,000. 

The  Kirghifes  have  gradually  moved  from  the  eaft 
towards  the  weft.  Their  manners  are  defer ibed  at  con¬ 
fiderable  length  by  Pallas.  Their  tents  are  of  a  fort 
of  felt  y  their  drink  kumifs,  made  of  acidulated  mares 
milk.  The  great  horde  is- con  fide  red  as  the  fource  of 
the  other  two.  Being  fettled  near  the  mountains  of 
Alak,  or  Ala  Tati,  this  horde  has  been  called  the  Ala- 
tanian  Kirghifes.  They  lead  a  wandering  life,  front 
the  borders  of  the  Upper  Sirr,  near  Taftikund,  to  the- 
fteppe  oflftim.  Each  horde  has  its  particular  khan 
but  the  middle  horde,  when  Pallas  vifited  this  country, 
was  contented  wTith  a  prince,  who  feemed  to  acknow¬ 
ledge  the  khan  of  the  lefler  horde  5  and  in  1777,  this 
khan  was  called  NurHali,  an  equitable  prince.  Their 
features  are  Tartaric,  with  fiat  nofe  and  fmall  eyes,  but 
not  oblique  like  thofe  of  the  Monguls  and  Chinefe. 

They  have  horfes,  camels,  cattle,  fticep,  and  goats. 

Some  individuals  of  the  middle  horde,  it  is  find,  had 
10,000  borfes,  300  camels,  4000  cattle,  20,000  (beep, 
and  upwards  of  2000  goats  •,  while  in  the  lefier  horde 
were  proprietors  of  5000  horfes,  and  a  proportional 
number  of  the  other  animals.  Their  dromedaries  fur- 
nifti  a  confiderable  quantity  of  woolly  hair,  fold  to  the 
Ruffians  and  Bucbarians,  being  annually  clipped  like 
that  of  iheep.  Their  chief  food  is  mutton  j  r.rd  the 
lamb  is  fo  exquifrte,  that  it  is  font  from  Orenburg  to  St 
Peter fburg  for  the  tables  of  the  palace.  I  he  lamb 
{kins  are  the  moft  celebrated  next  to  thofe  of  Bucharia  j 
but  the  wool  of  the  (beep  is  coarfe,  and  ufed  only  for 
domed ic  purpofes,  for  felts  and  thick  cloths.  The  fttppes 
fupply  them  with  objects  of  the  chafe,  wolves,  foxts, 
marmots,  antelopes,  &,c.  In  the  fouthern  and  eaflern 
mountains  are  found  wild  ftieep,  the  ox  of  libet,  which 
feems  to  delight  in  fnowy  alps  5  with  chacals,  tigers, 
and  wild  afils.  x 

As  the  Kirghifians  regard  each  other  as  brethren, 
they  are  rxbliged  to  employ  Oaves  who  are  captives  taken 
in  their  ir.curfions.  Their  drefs  confifts  of  clofe  veils, 
large  trowfers,  and  pointed  boots.  The  ladies  adorn 
their  heads  with  the  necks  of  herons,  difpofed  like  horns. 

They  appear  to  be  Mahometans*  but  have  a  more  re¬ 
laxed  creed. 

The  Kirghifians  carry  on  fome  trade  with 
The  chief  traffic  is  at  Orenburg,  and  wholly 
change  j  but  the  middle  horde  proceed  to  Orofk. 

150,000  ftieep  are  annually  brought  to  Orenburg, 
horfes,  cattle,,  lamb  {kins,  camels  wool,  and  fomttimes 

{laves. 
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Tariary.  fiaves.  In  return  they  take  manufa&ured  articles,  chief- 
ly  clothes  and  furniture.  From  Bucharia,  Khiva,  and 
Tafhkund,  they  receive  arms  and  coats-of-mail,  which 
-Ruftia  refufes,  in  return  for  camels  and  cattle.  They 
are  extremely  fond  of  the  Kalmuk  women,  who  long 
retain  their  charms  ;  and  often  marry  them  if  they  will 
adopt  the  Mahometan  religion.  They  have  an  annual 
feftival  in  honour  of  the  dead.  About  the  beginning  of 
the  17th  century  this  people,  who  wTere  formerly  Sha- 
manians,  became  children  of  circumcifion,  by  the  exer¬ 
tions  of  the  priefts  of  Turkiftan. 

The  country  of  the  Ufbek  Tartars  includes  Kharifm 
and  part  of  Great  Bucharia.  The  former  of  thefe  ex¬ 
tends  from  the  river  Gihon  to  the  Cafpian  fea,  and  is 
bounded  on  the  north  and  eaft  by  vaft  deferts.  Its 
length  is  about  400  Britifh  miles,  and  its  breadth  rather 
lefs  than  350.  The  chief  town  is  Khiva,  befides  which 
there  are  five  walled  cities  or  towns,  within  half  a  day’s 
journey  of  each  other.  The  khan  is  abfolute,  and  inde¬ 
pendent  of  any  but  the  high  prieft,  or  lama,  by  whom 
he  is  controlled.  The  Kievinfki  Tartars  differ  little 
from  the  Kirghifes,  but  furpafs  even  them  in  treachery. 
Their  manners  are  nearly  the  fame,  except  that  the 
Kirghifes  live  in  tents,  while  the  others  inhabit  cities  and 
villages.  Their  only  trade  is  with  Bokhara  and  Perfia  \ 
whither  they  carry  cattle,  furs,  and  hides,  which  they 
procure  from  the  Kirghifes  and  Turkoman  Tartars. 

The  place  itfelf  produces  little  more  than  cotton,  lamb 
furs,  of  a  bad  quality,  and  fome  raw  filk  ;  part  of 
which  they  manufa&ure.  The  town  of  Khiva  ftands 
on  a  rifing  ground,  with  three  gates,  and  a  ftrong  thick 
wall  of  earth  much  higher  than  the  houfes,  with  turrets 
at  fmall  diftances,  and  a  broad  deep  ditch  full  of  water. 

It  occupies  a  large  fpace,  and  commands  a  pleafant  pro- 
fpe&  ;  but  the  houfes  are  built  with  mud,  having  fiat 
roofs  covered  with  earth.  It  is  17  days  journey  from 
the  Cafpian  fea,  and  33  from  Orenburg,  allowing  40 
verfts  to  the  day’s  journey. 

The  people  of  Khiva  bring  to  Orenburg  large  quan¬ 
tities  of  raw  cotton  ;  but  the  coafts  of  the  Cafpian  are 
held  by  fome  remains  of  Turkomans  in  the  north,  and 
by  Ufbeks  in  the  fouth.  A  confiderable  trade  is  car¬ 
ried  on  with  Manguflilak.  As  the  merchants  of  Khiva 
brought  gold  and  gems  to  Afirakan,  probably  from  the 
two  Bucharias,  it  was  fuggefted  to  Peter  the  Great 
that  thefe  products  were  found  in  Kharifm,  in  confe- 
quence  of  which  he  attempted  a  fettlement.  But  the 
Ruffians,  to  the  number  of  3000,  were  cut  off  by  the 
Ufbeks. 

Great  Bucharia,  by  far  the  mod  important  part  of 
Independent  Tartary,  extends  for  about  700  Britifh 
miles  in  length  from  north  to  fouth,  by  a  medial  breadth 
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height  of  a  man ;  and  in  fome  parts  much  indufiry  {?  Tart* 
fhown  in  the  cultivation  of  rice  and  other  grain.  Wy, 

The  rivers  are,  the  Amu  and  Sirr.  Befides  the  fea 
of  Aral,  already  deferibed  under  that  head,  there  are 
feveral  confiderable  lakes,  particularly  that  of  Palkati, 
Tengis,  or  Balcafh,  being  about  140  miles  long  by  70 
broad. 

“  In  all  the  regions  of  the  earth  (fays  Sir  William 
Oufeley),  there  is  not  a  more  flourifhing  or  a  more  de¬ 
lightful  country  than  this,  especially  the  diftrift  of  Bok¬ 
hara.  If  a  perfon  Hand  on  the  Kohendis  (or  ancient 
caftle)  of  Bokhara,  and  caff  his  eyes  around,  he  fhali 
not  fee  any  thing  but  beautiful  and  luxuriant  verdure 
on  every  fide  of  the  country  5  fo  that  he  would  imagine 
the  green  of  the  earth  and  the  azure  of  the  heavens 
were  united  j  and  as  there  are  green  fields  in  every 
quarter,  fo  there  are  villas  interfperfed  among  the  green 
fields.  The  Sogd,  for  eight  days  journey,  is  all  de- 


of  about  350,  being  bounded  on  the  north  by  the 
mountains  of  Argun,  and  divided  from  Kharifm  and 
Corazan  by  the  river  Amu,  and  extenfive  dererts,  while 
on  the  fouth  and  eaft  it  has  for  its  boundaries  the  moun¬ 
tains  of  Gaur  and  of  Beber. 

The  chief  city  of  Great  Bucharia  is  Samarcand,  on 
the  fouthern  bank  of  the  river  Sogd.  The  other  places 
of  note  are  Bokhara  on  the  fame  river,  Balk  on  the 
river  Dehafh,  Zouf,  and  Kotlan. 

The  face  of  the  country  prefents  a  great  variety, 
abounding  with  rivers,  hills,  and  mountains,  but  being 
in  general  deficient  in  wood.  Near  the  rivers  the  foil 
is  very  productive,  the  grafs  fometime*  exceeding  the 


lightful  country,  affording  fine  profpe&s,  and  full  of 
gardens  and  orchards,  and  villages,  corn  fields,  and  vil¬ 
las,  running  ftreams,  fefervoirs,  and  fountains,  both  on 
the  right  hand  and  on  the  left.  You  pafs  from  corn 
fields  into  rich  meadows  and  pafture  lands  \  and  the 
ftraits  of  Sogd  are  the  fineft  in  the  world.” 

The  religion  of  the  Ufbeks  and  Bucharians  is  the  EUlxgic 
Mahometan  of  the  Sunni  fe&,  and  the  government  oftheTa 
the  khans  is  defpotic.  There  are  no  accounts  to  be 
met  with  of  the  ftate  of  the  population,  but  it  is  be¬ 
lieved  that  on  any  emergency  they  could  mufter  an 
army  of  100,000.  The  revenue  of  thefe  fertile  pro¬ 
vinces  is  not  certainly  known,  though  that  of  Corafan 
is  faid  to  amount  to  half  a  million  fterling  annually,  and 
it  is  probable  that  the  revenue  of  Great  Bucharia  is  at 
leaft  equal  to  that  of  Corafan.  & 

Befides  the  caravans  to  Perfia,  Hindoftan,  and  China, Trade, 
fome  trade  is  carried  on  with  the  Ruffians  \  the  Bucha- 
rian  merchants  not  only  furnifhing  their  own  produfts, 
but  others  from  the  eaftern  countries  to  which  they 
trade.  9 

The  manners  and  cuftoms  of  the  Ufbeks  are  fimilarManw 
to  thofe  of  the  other  Tartars  ;  but  they  are  fuppofea  to 
be  the  moft  fpirited  and  induftrious  of  thefe  barbarians. 
Though  many  refide  in  tents  in  the  fummer,  yet  in 
winter  they  inhabit  the  towns  and  villages.  They  are 
accuftomed  to  make  fudden  inroads  into  the  Perfian 
provinces.  The  native  Bucharians  are  comparatively 
fair,  and  correfpond  in  form  and  features  with  thofe  of 
Little  Bucharia.  The  Bucharians  never  bear  arms. 
The  Ufbeks,  on  the  contrary,  are  no  ftrangers  to  the 
ufe  of  the  mufket,  and  it  is  faid  that  even  their  women 
are  not  averfe  to  warfare.  The  language  is  Turkifh, 
but  that  of  the  Bucharians  has  never  been  inveftigated, 
though  it  be  probably  a  dialed  of  the  Perfian.  Their 
literature  wTould  furnifh  an  ample  theme,  Samareard 
having  been  a  celebrated  fchool  of  oriental  fcience,  cul¬ 
tivated  even  by  monarchy,  as  Ulug  Beg  and  others. 

“  Such  are  the  generofity  and  liberality  of  the  inha¬ 
bitants,  that  no  one  (fays  Sir  William  Oufeley)  turns 
afide  from  the  rites  of  hofpitality  \  fo  that  a  perfon  con¬ 
templating  them  in  this  light,  would  imagine  that  all 
the  families  of  the  land  were  but  one  houfe .  When  a 
traveller  arrives  there,  every  perfon  endeavours  to  at¬ 
tract:  him  to  himfelf,  that  he  may  have  opportunities  of 
performing  kind  offices  for  the  ftranger  ;  and  the  beft 
proof  of  their  hofpi table  and  generous  difpofition  is  that 

every 
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Tar  r  every  peafant,  though  poffeffing  but  a  bare  fufhciency, 

,  an0ts  a  portion  of  his  cottage  for  the  reception  of  a 

Tfc  £ueft.  On  the  arrival  of  a  ftranger  they  contend  one 

s — V  mJ  with  another  for  the  pleafure  of  taking  him  to  their 
home,  and  entertaining  him.  Thus,  in  a&s  of  hofpita- 
lity,  they  exceed  their  incomes.  I  happened  once  to 
be  in  Sogd,  and  there  I  faw  a  certain  palace,  or  great 
building,  the  doors  of  which  were  fattened  back  with 
nails  againtt  the  walls.  I  afked  the  reafon  of  this,  and 
they  informed  me  that  it  was  a  hundred  years  and  more 
fince  thofe  doors  had  been  (hut,  all  that  time  they  had 
continued  open  day  and  night  \  ftrangers  might  arrive 
there  at  the  moft  unfeafonable  hours,  or  in  any  num¬ 
bers,  for  the  matter  of  the  houfe  had  provided  every 
thing  neceffary  both  for  the  men  and  for  their  beafts  \ 
and  he  appeared  with  a  delighted  and  joyful  countenance 
when  the  guefts  tarried  a  while.” 

For  a  more  particular  account  of  the  manners  and 
cuftoms  of  the  Tartars,  fee  the  articles  Bukharia  and 
Kalmuics;  Pallas’s  Travels  in  the  Southern  Provinces 
cf  the  RuJJian  Empire ,  and  Tooke’s  View  of  the  RuJJtan 
Empire,  An  account  of  the  Bafchkirs,  alfo  a  tribe  of 
wandering  Tartars,  and  of  the  Tartars  of  the  Krimea, 
lias  been  given  under  Russia. 

We  cannot  here  enter  on  the  hiftory  of  Tartary. 
The  moft  interefting  parts  of  it  will  be.  found  under  the 
articles  China  and  Mogul,  and  we  may  refer  thofe 
who  wifh  for  a  more  detailed  account  to  the  4th  volume 
of  the  Modern  Univerfal  Hi/lory,  and  to  the  AJiatic  Re- 
fearches. 

Krim  Tartary.  See  Crimea. 

TARTRATES,  in  Chemifry ,  are  faline  bodies,  c®m- 
pofed  of  an  alkaline,  earthy,  or  metallic  bafe,  and  tar¬ 
taric  acid. 

TASSEL,  a  pendant  ornament  at  the  corners  of  a 
culhion,  &c.  In  building,  taffels  denote  thofe  pieces 
of  board  that  lie  under  the  ends  of  the  mantlet  trees. 

TASSO,  Torquato,  a  celebrated  Italian  poet,  was 
born  at  Sorrento  in  the  kingdom  of  Naples,  in  1544. 
He  was  the  fon  of  Bernardo  Taffo,  and  of  Portia  de 
Roffi,  a  lady  of  an  illuftrious  family  of  Naples. 

At  three  years  of  age  Taffo  was  committed  by  his 
father  to  the  care  of  Angeluzza,  a  man  of  great  learn¬ 
ing,  who  at  this  tender  age,  it  is  faid,  began  to  teach 
him  grammar  m7  at  four  he  was  fent  to  the  Jefuits  col¬ 
lege,  and  at  feven  was  well  acquainted  with  Latin  and 
Greek.  At  the  age  of  1 2  he  went  from  Rome  to  Man¬ 
tua,  where  his  father  had  entered  into  the  fervice  of  the 
duke  Guglielmo  Gonzaga  \  he  had  then  completed  his 
knowledge  of  the  Latin  and  Greek  languages ;  he  was 
well  acquainted  with  rhetoric  and  poetry,  and  matter  of 
Ariftotle’s  Ethics.  He  was  foon  after  fent  to  the  uni- 
verfity  of  Padua  \  and  at  18,  publiftied  his  Rinaldo,  a 
poem  on  the  plan  of  Homer’s  Odyffey.  This  extended 
his  fame  through  all  Italy  •,  but  his  father  went  to 
Padua,  to  remonftrate  againtt  his  apparent  purpofe  of 
giving  himfelf  up  to  philofophy  and  poetry,  and  made 
ufe  of  many  harfti  expreflions,  which  Taffo  heard  with 
great  patience.  “  Of  what  ufe  is  that  philofophy  on 
which  you  value  yourfelf  fo  much  ?”  “  It  has  enabled 
me  (replied  Taffo)  to  endure  the  harftmefs  of  your  re¬ 
proofs.” 

He  foon  after  went  to  Bologna,  by  the  invitation  of 
the  city  and  college  5  but  in  a  fhort  time  he  returned  to 
Padua  at  the  urgent  defire  of  Scipio  Gonzaga,  who  had 


been  elesfted  prince  of  the  academy  eftabliftied  ia  that  ^  Taffo1. 
city  under  the  name  of  the  JEtherei.  In  this  retreat  he 
formed  the  defign  of  his  Jerufaleni  Delivered ,  invented 
the  fable,  difpofed  the  parts,  and  determined  to  dedi¬ 
cate  it  to  the  houfe  of  Efte  ;  and  being  preffed  to  refide 
at  Ferrara,  he  gave  his  confent.  1  he  duke  of  h  errara 
gave  him  an  apartment  in  his  palace,  where  he  lived  in 
peaee  and  affluence,  and  profecuted  his  work,  which  he 
determined  to  dedicate  to  the  duke,  and  which  was 
publiftied  book  by  book,  as  he  finiftied  them. 

At  the  age  of  30  he  finiftied  his  Jerufalem ,  and  the 
whole  was  reprinted  and  publiftied  together,  the  fuccefs 
of  which  was  aftoniftiing.  It  was  tranfiated  into  Latin, 
French,  Spanifh,  and  even  the  oriental  languages,  al- 
moft  as  foon  as  it  appeared.  Soon  after  the  publication 
of  his  Jerufalem  he  loft  his  father,  who  had  been  ap¬ 
pointed  governor  of  Oftia  on  the  Po  by  the  duke  of 
Mantua  5  and  a  pretended  friend  to  Taffo,  belonging  to 
Ferrara,  to  whom  he  had  incautioufiy  committed  fome 
tranfa&ions  of  a  very  delicate  nature  concerning  his  pa¬ 
tron  the  duke,  had  the  perfidy  to  betray  him.  .  This 
coming  to  the  ears  of  the  duke,  he  (hut  up  Taffo  in  pri- 
fon,  from  which,  however,  he  found  mehns  to  efcape, 
after  a  year’s  confinement,  and  retired  to  Turin,  being 
then  about  34  years  of  age,  and  was  recommended  to 
the  duke  of  Savoy,  who  (bowed  him  many  marks  of  ef- 
teem  and  regard.  Fearing,  however,  that  he  might  be 
delivered  up  to  the  duke  of  Mantua,  he  feeretly  retired 
to  Rome,  and  went  diredlly  to  his  friend  Mauritio  Ca- 
taneo,  by  whom  he  was  received  with  great  kindnefs, 
and  his  prefence  made  the  whole  city  rejoice.  Here 
he  endeavoured  to  make  his  peace  with  the  duke,  and 
was  fortunate  enough  to  fucceed. 

After  this  he  lived  at  Mantua  about  a  year,  in  great 
favour  with  the  prince  *,  but  growing  weary  of  a  ftate 
of  dependence,  he  refolved  to  go  to  Naples,  and  en¬ 
deavour  to  recover  his  mother’s  jointure,  which  had 
been  feized  by  her  relations  j  but  as  this  law  fuit  had 
no  appearance  of  being  foon  determined,  he  went  from 
Naples  to  Rome,  where  he  continued  about  a  year,  in 
high  favour  with  Pope  Sextus  Quintus,  and  then  went 
to  Florence,  at  the  earneft  defire  of  Ferdinando,  grand 
duke  of  Tufcany,  who  had  been  cardinal  at  Rome  when 
Taffo  firft  refided  there. 

Having  fpent  another  year  at  Florence,  he  returned 
to  Naples,  where  he  corrected  his  Jerufalem  Delivered. 

Cardinal  Cynthio,  who  was  a  great  patron  of  learn¬ 
ing  and  genius,  and  knew  Taffo  when  he  firft  refided 
at  Rome,  prevailed  with  him  once  more  to  leave  his 
retreat  at  Naples  and  live  with  him  in  that  city,  where 
he  continued  till  he  was  50,  and  then  returned  to 
Naples  to  profecute  his  law  fuit,  from  which  place, 
however,  he  was  foon  recalled  j  and  being  introduced 
to  the  pope,  his  holinefs  faid,  “  that  his  merit  would 
confer  as  much  honour  on  the  laurel  he  was  about 
to  receive,  as  the  laurel  had  formerly  conferred  on 
others.” 

It  happened  that  while  they  waited  for  fair  weather, 
for  the  purpofe  of  celebrating  the  folemnity  of  Taffo’s. 
coronation,  with  laurel,  that  great  poet  took  his  laft 
illnefs,  and  died  on  the  15th  day  of  his  ficknefs,  aged 
51.  His  poems  have  acquired  him  an  immortal  repu* 
tation,  the  chief  of  which  are,  I.  Jerufalem  Delivered. 

2.  Jerufalem  Conquered.  3.  Rinaldo.  4.  The  Seven 
Days  of  the  Creation.  5.  The  Tragedy  of  Torimond. 
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Tafia,  6,  Arnmta,  Sec.  All  his  works  were  printed  together 
Tafte.  at  pqorcnce  [n  1^24,  in  6  vols.  folio,  with  the  pieces 
’  for  and  againft  his  Jcrufalem  Delivered. 

TASTE,  a  certain  fenfation  excited  in  the  mind  by 
certain  bodies,  which  are  called  fapid ,  applied  to  the 
tongue  and  palate,  and  moiftened  with  faliva.  This  is 
the  original  and  proper  meaning  of  the  word  tajle  (fee 
Metaphysics,  N°  46.)  5  but  as  the  qualities  of  bodies 
which  produce  thefe  fenfatiotis  are  unknown,  they  have 
got  the  names  of  the  fen  fa  lions  themfelves,  by  fubftitu- 
ting  the  caufe  for  the  effect.  Taftes  have  been  divided 
into  fimple  and  compound,  and  philofophers  have  en¬ 
deavoured  to  afeertain  the  number  of  each  fpecies.  At¬ 
tempts  have  likewife  been  made  to  determine  from  their 
taftes  the  effelb  of  different  fubftances  on  the  human 
body,  taken  into  the  ftomach  as,  food  or  phyfie  ;  but  by 
ftating  the  refults  of  fuch  inquiries,  we  fliould  be  more 
likely  to  liliflead  than  to  communicate  uftful  informa¬ 
tion. 

Taste  is  likewife  ufed  in  a  figurative  fenfe,  to  denote 
that  faculty  by  which  we  perceive  whatever  is  beautiful 
or  Tubl i me  in  the  works  of  nature  or  uf  art.  This  fa¬ 
culty  reliflies  fome  things,  is  difgufted  with  others,  and 
to  many  is  indifferent.  It  has  alfo  been  called  an  in¬ 
ternal  fenfe ,  and  by  one  philofopher,  a  reflex  fetife ,  while 
others  have  confidcred  it  as  the  joint  exertion  of  per¬ 
ception  and  judgment  in  fome  cafes,  and  as  a  play  of  the 
’imagination  in  others. 

To  decide  among  thefe  different  opinions,  it  will  be 
neceffary  to  afeertain,  if  We  can,  what  are  the  objedts 
of  this  faculty,  Scarlet ,  blue,  green,  and  yellow,  are  all 
beautiful  colours,  and  a  cube  and  a  fphere  are  beautiful 
figures;  but  it  does  not  appear  to  us,  that  a  man  could 
be  faid  to  have  either  a  good  or  a  bad  taftefor  reliihing 
the  perception  of  a  fcarlet  more  than  that  of  a  yellow 
colour,  or  a  fpherical  more  than  a  cubical  figure. 

With  refpedt  to  the  objects  of  the  external  fenfe,  we 
are  fo  conftituted  by  nature  as  to  rclifh  tliofe  kinds  of 
food  which  arc  moft  wholefomc,  and  fuch  atafte  is  juft- 
ly  faid  to  be  found  and  uncorrupted.  It  is  in  the  high- 
eft  perfedlion  too  at  firft,  for  it  depends  not  on  culture 
of  any  kind,  and  is  incapable  of  improvement.  The 
reverie  is  the  cafe  with  rtTpedl  to  internal  tafte.  Every 
voice,  it  is  true,  unites  in  applauding  elegance,  fimpli- 
city,  fpirit  in  writing,  and  in  blaming  affe&ation,  or  a 
falfe  brilliancy  ;  but  when  critics  come  to  particulars, 
this  feeming  unanimity  vanifhes.  Perhaps  no  man  ever 
beheld  the  rifing  or  fetting  fun  without  feeling  emotions 
of  pleafure  5  yet  it  is  certain  that  the  emotions  of  the 
clown  are  not  the'fame,  at  leaft  in  degree,  with  thofe 
of  the  philofopher.  Any  beautiful  objedt  prefented  to 
the  eye,  gives  a  pleating  fenfation  to  the  mind  ;  and  it 
appears  to  us  that  the  clown  feels  nothing  more  than  a 
mere  fenfation  from  the  view  of  the  rifing  fun,  limilar 
to  what  he  would  feel  from  a  blazing  heath.  In  poetry 
and  painting  the  vulgar  are  always  delighted  with  the 
melody  of  the  verfe,  and  the  brilliancy  of  the  colours, 
and  think  of  nothing  elfe  as  beauties. 

If  this  be  fo,  the  pleafures  which  the  vulgar  derive 
from  what  are  called  obje&s  of  tafte,  are  mere  gratifi¬ 
cations  of  the  fenfes ;  but  very  different  is  the  pleafure 
which  the  man  of  cultivated  tafte  derives  from  the. beau¬ 
ties  of  nature  or  of  art.  The  mere  fenfation  of  the 
flown  is  followed  by  a  train  of  ideas  which  hurries  him 


beyond  the  object  before  him  to  its  beneficent  efftffs  Tdf;e 
and  its  Almighty  Creator.  s-— y* 

The  nature  of  any  perfoiEs  tafte,  therefore,  is  gene¬ 
rally  determined  from  the  charafter  of  his  imagination 
and  the  foundnefs  of  his  judgment.  The  fimple  percep. 
tion  of  the  objedt  we  find  is  infufticient  to  excite  thefe 
emotions,  uniefs  it  is  accompanied  with  this  operation 
of  mind.  Thus,  when  we  feel  the  beauty  or  fublimity 
of  natural  Icenery,  we  are  confcious  of  a  variety  of 
images  in  our  minds,  very  different  from  thofe  which 
the  objedts  themfelves  can  prefent  to  the  eye. 

If  the  mind  is  in  fuch  a  ftate  as  to  prevent  this  free¬ 
dom  of  imagination,  the  emotion  is  not  perceived.  In 
fo  far  as  the  beauties  of  nature  or  art  affedt  the  external 
fenfes,  their  effedt  is  the  fame  on  every  man  who  is  in 
poileftion  of  tilt  h  fenfes.  But  to  a  man  in  pain  or  in 
.grief,  the  fame  feene  will  not  produce  any  feeling  of 
admiration,  which  at  other  times  would  have  produced 
it  in  perfVdHon. 

There  are  many  objedls  of  tafte  which  produce  not 
their  full  cfFedl  on  the  imagination,  but  through  the 
medium  of  the  judgment.  The  beauty  of  the  Farnefe 
Hercules  is  one  kind  of  beauty  ;  that  of  the  gladiators 
in  the  palace  of  Chighi,  another  ;  and  that  of  the  Apol¬ 
lo  Belvidere  a  third.  Each  of  thefe  figures  is  acknow¬ 
ledged  to  be  perfedl  in  its  kind  5  but  according  to  Sir 
Jofliua  Reynolds,  the  higheft  perfedlion  of  the  human 
figure  is  not  to  be  found  but  in  that  form  which  might 
be  taken  from  them  all,  and  which  would  partake  of 
the  adlivity  of  the  gladiator,  of  the  delicacy  of  the  A- 
pollo,  and  of  the  mufcular  ftrength  of  the  Hercules. 

In  this  view  the  perfedtion  of  thefe  ftatues  confifts  in 
fomething  which  being  perceived  by  the  eye,  is  refer¬ 
red  by  the  underftanding  to  what  we  know  of  the  cha¬ 
racters  of  Hercules,  Apollo,  and  the  gladiator,  and 
which  we  fuppofe  it  was  the  intention  of  the  ftatuaries 
to  exprefs.  There  are  befides,  objeCls  of  which  tafte  is 
fometimes  faid  to  judge,  though  they  have  little  or  no 
effedt  whatever  on  the  imagination.  A  book  of  ab* 
ftradt  fcicnce,  written  in  a  prolix  and  intricate  ftile, 
may  be  faid  to  be  in  a  bad  tafte  ;  and  had  Swift,  in  his 
clear  and  fimple  ftile,  written  an  EJJay  on  the  Human 
Underfunding,  his  Work,  fuppofing  him  mafter  of  the 
fubjedt,  would  undoubtedly  have  difplayed  more  tafte 
than  Locke’s,  in  which  the  terms  are  fometimes  vague, 
and  the  period  often  encumbered.  This  is  the  cafe  of 
Berkeley,  who  is  admitted  by  all  to  have  been  a  writer 
of  good  tafte,  though  neither  the  Principles  of  Human 
Knowledge,  the  Dialogues  on  Matter,  nor  the  Minute 
Philofopher,  is  capable  of  affording  pleafure,  either  to 
the  fenfes  or  the  imagination.  His  beauty  confifts 
merely  in  the  perfpicuity  of  his  ftile,  of  which  the  un¬ 
derftanding  alone  is  the  judge.  The  metaphyfical  writ* 
ings  of  Dr  Reid  poffefs  in  an  eminent  degree  the  fame 
beauty  ;  and  no  man  of  true  tafte  can  read  them  with¬ 
out  admiring  the  elegant  fimplicity  of  the  compofition 
as  much  as  the  ftrength  of  the  reafoning,  and  feeling 
from  the  whole  a  pleafure  which  the  poetical  ftyle  of 
Shaftefbury  cannot  communicate. 

If  this  be  a  juft  account  of  the  pleafures  of  tafte,  that 
faculty  cannot  be  properly  confidered  as  a  mere  internal 
fenfe,  fince  to  its  enjoyments  a  wtll-ftored  fancy  is  ne- 
ceffary  in  fome  cafes,  and  the  reafoning  power  in  all ; 
and  the  poet  and  the  painter  who  wiftied  to  excel  in 
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tlielr  refpeftive  profcffions,  muft  not  content  themfelves, 
the  one  with  filling  the  ear  of  the  reader  with  melliflu¬ 
ous  founds,  and  the  other  with  dazzling  or  deceiving 
the  eye  of  the  fpeftator  by  the  brilliancy  of  his  colours, 
but  both  muft  drive  for  fame  by  captivating  the  imagi¬ 
nation  5  whilft  the  architect,  who  afpires  to  a  fimilar 
celebrity,  muft  make  the  purpofe  of  his  ornaments  ob¬ 
vious  to  every  perfon  capable  of  judging.  The  land¬ 
scapes  of  Claude  Lorrain,  the  mufic  of  Handel,  and  poe¬ 
try  of  Milton,  excite  feeble  emotions  in  our  minds, 
when  our  attention  is  confined  to  the  qualities  they 
prefent  to  our  fenfes,  or  when  it  is  to  fuch  qualities  of 
their  compofition  that  we  turn  our  regard.  It  is  then 
only  we  feel  the  fublimity  or  beauty  of  their  produc¬ 
tions,  when  our  imaginations  are  kindled  by  their  power, 
when  we  lofe  ourfelves  amid  the  number  of  images 
that  pafs  before  our  minds,  and  when  we  waken  at  la  ft 
from  this  play  of  fancy  as  from  the  charm  of  a  romantic 
dream.  ^ 

ourfe  It  is  well  obferved  by  Sir  Joftiua  Reynolds  ,  that 
tafte  is  fometimes  praifed  in  fuch  terms  by  orators  and 
'yai  poets,  who  call  it  infpiration ,  and  a  gift  from  heaven , 
my'  that  though  a  ftudent  by  fuch  praife  may  have.  his  at¬ 
tention  roufed,  and  a  defire  excited  of  obtaining  this 
gift,  he  is  more  likely  to  be  deterred  than  encouraged 
in  the  purfuit  of  his  objeft.  “  He  examines  his  own 
mind,  and  perceives  there  nothing  of  that  divine  infpi¬ 
ration  with  which  he  is  told  fo  many. others  have  been 
favoured.  He  never  travelled  to  heaven  to  gather  new 
ideas  ;  and  he  finds  himfelf  poffeffed  of  no  other  quali¬ 
fications  than  what  mere  common  obfervation  and  a 
plain  underftanding  are  able  to  confer.  Thus  he  be¬ 
comes  gloomy  amidft  the  fplendour  of  figurative  decla¬ 
mation,  and  thinks  it  hopelefs  to  purfue  rin  objeft  which 
he  fuppofes  out  of  the  reach  of  human  induftry.  But 
on  this,  as  on  many  other  occafions,  we  ought  to  di- 
ftinguifh  how  much  is  to  be  given  to  enthufiafm,  and 
how  much  to  common  fenfe  y  taking  care  not  to  lofe 
in  terms  of  vague  admiration  that  folidity  and  truth  of 
principle  upon  which  alone  we  can  reafon.”  Whoever 
poffeffes  the  ordinary  powers  of  perception,  fenfibility  of 
heart,  good  fenfe,  and  an  imagination  capable  of  being 
roufed  by  the  linking  objefts  of  nature  and  of  art,  may, 
without  infpiration,  become,  by  mere  experience,  a  man 
of  fine  tafte  in  the  objefts  of  which  he  afpires  to  be  a 
critical  judge. 

This  being  the  cafe,  we  may  eafily  account  for  the 
variety  of  taftes  which  prevail  among  men,  not  only  as 
individuals  but  as  nations.  We  have  already  mention¬ 
ed  the  difference  in  one  inftance  between  the  European 
tafte  and  the  African  refpefting  female  beauty  and 
we  may  now  affirm,  as  we  hope  to  prove  our  affirma¬ 
tion,  that  the  one  tafte  is  equally  correal  with  the 
other.  The  charms  of  female  beauty  exift  not  in  the 
mere  external  form  and  colour  confidered  by  themfelves 
(for  then  the  inanimate  ftatue  of  the  Venus  de  Medicis 
would  give  more  delight  to  the  European  beholder  than 
the  fineft  woman  that  ever  lived)  y  but  we  affociate  ex¬ 
ternal  beauty  with  fweetnefs  of  difpofition,  and  with 
■all  the  train  of  endearments  which  take  place  in  the 
union  of  the  fexes  5  and  it  is  this  affociation  which  de¬ 
lights  the  man  of  tafte,  as  giving  refinement  to  an  ap¬ 
petite  which  itfelf  is  grofs  and  fenfual.  A  fimilar  affo¬ 
ciation  muft  be  formed  in  the  bread  of  the  African 
who  has  any  tafte  *,  and  as  he  never  knew  feminine  foft- 
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nefs,  or  any  of  the  endearing  qualities  of  the  fex,  but  as 
united  with  thick  lips,  a  flat  nofe,  ,a  black  (kin,  and 
woolly  hair — a  fable  beauty  of  that  description  muft 
excite  in  his  breaft  the  fame  emotions  that  are  excited  in 
the  breaft  of  an  European  by  the  fair  woman  with  Gre¬ 
cian  features. 

But  is  there  not  an  ideal  or  perfeft  beauty  of  the  hu¬ 
man  form  ?  There  certainly  is,  as  of  every  other  natu¬ 
ral  objeft  j  but  it  cannot  be  the  fame  in  Europe  as  in 
Africa,  unlefs  to  a  Being  who  is  acquainted  with  all  the 
peculiarities  of  form,  national  and  individual,  that  are 
to  be  found  among  the  inhabitants  of  the  whole  earth. 

It  has  been  fuppofed,  and  we  think  completely  proved, 
by  one  of  the  bell  writers  that  we  have  on  the  philofo- 
phy  of  tafte  *,  that  the  fublimity  or  beauty  of  forms  *  Mr  At :« 
arifes  altogether  from  the  affociations  we  conneft  with/oa- 
them,  or  the  qualities  of  which  they  are  expreflive  to 
us.  The  qualities  expreffed  by  the  male  and  female 
forms  are  very  different  }  and  we  would  by  no  means 
think  the  woman  beautiful  who  fliould  have  the  form  of 
the  Farnefe  Hercules,  or  admire  the  ftiapcs  of  the  hero 
who  fliould  be  formed  like  the  Venus  de  Medicis  $  be- 
caufe  the  proportions  of  fuch  a  woman  would  indicate 
ftrength  and  intrepidity,  where  we  wifti  to  find  only 
gentlenefs  and  delicacy  ;  and  the  delicate  form  of  the 
hero  would  indicate  foftnefs  and  effeminacy,  where  the. 
oppofite  qualities  only  can  be  efteemed.  x\s  we  afioci- 
ate  with  the  female  form  many  definable  qualities,  every 
"woman  is  efteemed  more  or  lefs  beautiful  as  her  figure 
and  features  indicate  a  greater  or  fmaller  number  of 
thefe  qualities  5  and  the  fame  is  the  cafe  with  refpeft  to 
the  qualities  which  adorn  the  male  charafter,  and  the 
form  and  features  by  which  they  are  expreffed.  Upon 
comparing  a  number  of  human  beings  with  one  another, 
we  find,  that  with  refpeft  to  every  feature  and  limb, 
there  is  one  central  form  to  which  nature  always  tends, 
though  (he  be  continually  deviating  from  it  on  the  right 
hand  and  on  the  left  :  (See  Nose).  This  form  there¬ 
fore  is  confidered  as  the  moll  perfeft  form  of  the  fpecies, 
and  moll  expreflive  of  the  qualities  for  which  that  fpe¬ 
cies  is  valued  }  but  in  Africa,  the  central  form,  with 
refpeft  to  the  proportions  of  the  human  body  and  the 
features  of  the  human  face,  is  very  different  from  what 
it  is  in  Europe  ^  and  therefore  the  ideal  or  perfeft 
beauty  of  the  human  form  and  features  cannot  be  the 
fame  in  both  countries.  No  doubt,  if  a  man  could  ex¬ 
amine  the  limbs  and  features  of  every  individual  of  the 
human  race,  he  would  difeover  one  central  form  belong¬ 
ing  to  the  whole,  and  be  led  to  efteem  it  the  ftandard 
of  beauty  ,  but  as  this  is  obvioufly  impofllble,  the  com¬ 
mon  idea  or  central  form  belonging  to  each  great  clafs 
of  mankind  muft  be  efteemed  the  ftandard  of  beauty  in 
that  clafs,  as  indicating  moll  completely  the  qualities 
for  which  individuals  are  efteemed.  I  hus  there  is  a 
common  form  in  childhood  and  a  common  form  in  age  } 
each  of  which  is  the  more  perfect  as  it  is  the  more 
remote  from  peculiarities  :  but  though  age  and  child¬ 
hood  have  fomething  in  common,  we  fliould  not  deem 
the  child  beautiful  who  was  formed  exaftly  like  the 
mod  handfome  man,  nor  the  man  handfome  who  was 
formed  exaftly  like  the  moil  beautiful  child.  This 
doftrine  is  well  illuftrated  by  Sir  Joftiua  Reynolds, 
who  has  applied  it  to  every  objeft  efteemed  beautiful 
in  nature }  and  proved,  that  the  fuperiority  of  Claude 
Lorrain  over  the  landfcape-painters  of  the  Dutch  and 
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Tafte.  Flemifh  fchools,  arife  chiefiy  from  his  having  general'i- 
^  zed  his  conceptions,  and  formed  his  pi6lures  by  com¬ 
pounding  together  the  various  draughts  which  he  had 
previoully  made  from  various  beautiful  feenes  and  pro- 
fpects.  “  On  the  whole  (fays  he),  it  feems  to  me  that 
there  is  but  one  prefiding  principle  which  regulates  and' 
gives  liability  to  every  art.  The  works,  whether  of 
poets,  painters,  moralifts,  or  hifiorians,.  which  are  built 
upon  general  nature,  live  for  ever  ;  while  thofe  which 
depend  for  their  exiflence  on  particular  cuftoms  and 
habits,  a  particular  view  of  nature,  or  the  flu61uation  of 
fafhion,  can  only  be  coeval  with  that  which  firft  raifed 
them  from  obfeurity.  All  the  individual  objefts  which 
are  exhibited  to  our  view  by  nature,  upon  clofe  exami¬ 
nation,  will  be  found  to  have  their  blemifhes  and  de¬ 
fers.  The  molt  beautiful  forms  have  fo  me  thing  about 
them  like  weaknefs,  minutenefs,  or  imperfection.  But 
it  is  not  every  eye  that  perceives  thefe  blemifhes :  It 
mult  be  an  eye  long  ufed  to  the  contemplation  and  com- 
parifon  of  thefe  forms  ;  which  alone  can  difeern  what 
any  fet  of  objects  of  the  fame  kind  has  in  common,  and 
what  each  wants  in  particular.” 

From  thefe  reafonings  the  fame  great  artift  concludes, 
that  the  man  who  is  ambitious  of  the  character  of  pof- 
fefiir.g  a  correct  tafle,  ought  to  acquire  a  u  habit  of 
comparing  and  digefting  his  notions.  He  ought  not  to 
be  wholly  unacquainted  w(th  that  part  of  philofophy 
which  gives  him  an  inlight  into  human  nature,  and  re¬ 
lates  to  the  manners,  charaClers,  paflions,  and  affeCHons. 
He  ought  to  know  fomething  concerning  mind,  as  well 
as  a  great  deal  concerning  the  body,  and  the  various  ex¬ 
ternal  works  of  nature  and  of  art  ;  for  it  is  only  the 
power  of  d i ft ingu idling  right  from  wrong  that  is  pro¬ 
perly  denominated  tajle . 

“  Genius  and  tafte,  in  the  common  acceptation,  ap¬ 
pear  to  be  very  nearly  related  ;  the  difference  lies  only 
in  this,  that  genius  has  fuperadded  to  it  a  habit  or  power 
of  execution.  Or  we  may  fay,  that  tafte,  when  this 
power  is  added,  changes  its  name,  and  is  called  genius . 
They  both,  in  the  popular  opinion,  pretend  to  an  entire 
exemption  from  the  re  ft  rain  t  of  rules.  It  is  fuppofed 
that  their  powers  are  intuitive  ;  that  under  the  name  of 
genius  great  works  are  produced,  and  under  the  name 
of  tafle  an  exa6f  judgment  is  given,  without  our  know¬ 
ing  why,  and  without  being  under  the  lead  obligation 
to  reafon,  precept,  or  experience. 

u  One  can  fcarce  date  thefe  opinions  without  expo- 
fing  their  abfurdity  ;  yet  they  are  conftantly  in  the 
mouths  of  men,  and  particularly  of  illiterate  and  affe6l- 
ed  connoiffeurs.  The  natural  appetite,  or  tafte  of  the 
human  mind,  is  for  truth  ;  whether  that  truth  refults 
from  the  real  agreement  or  equality  of  original  ideas 
among  themfelves,  from  the  agreement  of  the  reprefen - 
tation  of  any  object  with  the  thing  reprefented,  or  from 
the  correfpondence  of  the  feveral  parts  of  any  arrange¬ 
ment  with  each  other.  It  is  the  very  fame  tafte  which 
relilhes  a  demonftration  in  geometry,  that  is  pleafed 
with  the  refemblance  of  a  pi6lure  to  an  original,  and 
touched  with  the  harmony  of  mufic. 

“  But  befides  real,  there  is  alfo  apparent  truth,  or 
opinion,  or  prejudice.  With  regard  to  real  truth,  when 
it  is  known,  the  tafte  which  conforms  to  it  is  and  muff 
be  uniform.  With  regard  to  the  fecond  fort  of  truth, 
which  may  be  called  truth  upon  fujferance ,  or  truth  by 
courtefy ,  it  is  not  fixed  but  variable.  However,  whilft 
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thefe  opinions  and  prejudices  on  whiclj  it  is  founded  Taft* 
continue,  they  operate  as  truth  ;  and  the  art,  whofe  of- r- 
free  it  is  to  pleafe  the  mind  as  well  as  inftrudt  it,  muft 
dire6l  itfelf  according  to  opinion,  or  i^  will  not  attain  its 
end.  In  proportion  as  thefe  prejudices  are  known  to  be 
generally  difl'ufed  or  long  received,  the  tafte  which  con¬ 
forms  to  them  approaches  nearer  to  certainty,  and  to\ 
fort  of  refemblance  to  real  fcience,  even  where  opinions 
are  found  to  be  no  better  than  prejudices.  And  fince 
they  deferve,  on  account  of  their  duration  and  extent, 
to  be  confidered  as  really  true,  they  become  capable  of 
no  fmall  degree  of  ft  ability  and  determination  by  their 
permanent  and  uniform  nature. 

“  Of  the  judgment  which  we  make  on  the  works  of 
art,  and  the  preference  that  we  give  to  one  clafs  of  art 
over  another,  if  a  reafon  be  demanded,  the  queftion  is 
perhaps  evaded  by  anfwering,  I  judge  from  my  tafte; 
but  it  does  not  follow  that  a  better  anfwer  cannot  be 
given,  though  for  common  gazers  this  may  be  fuffeient. 
Every  man  is  not  obliged  to  inveftigate  the  caufes  of  his 
approbation  or  diflike.  The  aits  would  lie  open  for 
ever  to  caprice  and  cafualty,  if  thofe  who  are  to  judge 
of  their  excellencies  had  no  fettled  principles  by  which 
they  are  to  regulate  their  decifions,  and  the  merit  or  de- 
fe6l  of  performances  were  to  be  determined  by  unguided 
fancy.  And  indeed  we  may  venture  to  affert,  that 
whatever  fpeculative  knowledge  is  neceffary  to  the  ar¬ 
tift,  is  equally  and  indifpenfably  neceffary  to  the  critic 
and  the  connoiffeur. 

“  The  firft  idea  that  occurs  in  the  conftderation  of 
what  is  fixed  in  art  or  in  tafte,  is  that  prefiding  principle 
which  we  have  already  mentioned,  the  general  idea  of 
nature.  The  beginning,  the  middle,  and  the  end  of 
every  thing  that  is  valuable  in  tafte,  is  cornprifed  in  the 
knowledge  of  what  is  truly  nature  ;  for  whatever  ideas 
are  not  conformable  to  thofe  of  nature  or  univerfal  opi¬ 
nion,  muft  be  confidered  as  more  or  lefs  capricious  ;  the 
idea  of  nature  comprehending  not  only  the  forms  which 
nature  produces,  but  alfo  the  nature  and  internal  fabric 
and  organization,  as  I  may  call  it,  of  the  human  mind 
and  imagination.  General  ideas,  beauty,  or  nature,  are 
but  diflerent  ways  of  exprefiing  the  fame  thing,  whether 
we  apply  thefe  terms  to  ftatues,  poetry,  or  picture.  De¬ 
formity  is  not  nature,  but  an  accidental  deviation  from 
her  accuflomed  practice.  This  general  idea  therefore 
ought  to  be  called  nature  :  and  nothing  elfe,  eorre&Iy 
fpeaking,  has  a  right  to  that  name.  Hence  it  plainly 
appears,  that  as  a  work  is  condu6Ied  under  the  influence 
of  general  ideas,  or  partial,  it  is  principally  to  be  confl- 
deied  as  the  effect  of  a  good  or  a  bad  tafte.” 

Upon  the  whole,  we  may  conclude  that  the  real  fub- 
ftance,  as  it  may  be  called,  of  what  goes  under  the  name 
of  tajle,  is  fixed  and  eftablifhed  in  the  nature  of  things; 
that  there  are  certain  and  regular  caufes  by  which  the 
imagination  and  paftions  of  men  are  a  fie  61  cd  ;  and  that 
the  knowledge  of  thefe  caufes  is  acquired  by  a  laborious 
and  diligent  invefligation  of  nature,  and  by  the  fame 
flow  progrefs  as  wifdom  or  knowledge  of  every  kind, 
however  inffantaneous  its  operations  may  appear  when 
thus  acquired.  A  man  of  real  tafte.  is  always  a  man  of 
judgment  in  other  refpe61s ;  and  thofe  inventions  which 
either  difdain  or  fhrink  from  reafon,  are  generally  more 
like  the  dreams  of  a  diftempered  brain  than  the  exalted 
enthufiafm  of  a  found  and  true  genius.  In  the  midft  of 
the  higheft:  flights  of  fancy  or  imagination,  reafon  ought 
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,L  t0  prefide  from  firft  to  laft  ;  and  he  who  (hall  detide  on 
the  beauties  of  any  one  of  the  fine  arts  by  an  imaginary 
Ta  nier>  innate  fenfe  or  feeling,  will  make  as  ridiculous  an  ap- 
w  """'pearance  as  the  connoilTeur  mentioned  by  Dr  Moore, 
•who  praifed  as  a  work  of  the  divine  Raphael  the  wretch¬ 
ed  daubing  by  a  Swifs  copyift.  The  reader  who  withes 
for  further  inftruaibn  in  the  philofophy  of  tafte,  may 
confult  Gerard’s  Eflay  on  Tafte,  with  the  differtations 
of  Voltaire,  D’Alembert,  and  Montefquieu  ;  Dr  Blair’s 
Leftures  on  the  Belles  Lettres  ;  Dr  Reid’s  Effays  on 
the  Intellectual  Powers  of  Man  ;  Alifon’s  Effays  on  the 
Nature  and  Principles  of  Tafte  5  and  Sir  Joftiua  Rey¬ 
nold’s  Difcourfes  delivered  in  the  Royal  Academy. 

TATE,  NaKUM,  an  Engliftr  poet,  born  in  Ireland 
about  the  middle  of  the  reign  of  Charles  II.  where  he 
received  his  education.  He  was  made  poet-laureat  to 
King  William  upon  the  death  of  Shadwell,  and  held 
that^place  until  the  reign  of  George  I.  whole  firft  birth¬ 
day  ode  he  lived  to  write,  and  executed  it  with  unufual 
fpirit.  He  died  in  the  Mint  in  1716.  He  was  the 
author  of  nine  dramatic  performances,  a  great  number  of 
poems,  and  a  verfion  of  the  Pfalms  in  conjunction  with 
Dr  Brady. 

TATI  AN,  a  writer  of  the  primitive  church  in  the 
fecond  century.  He  was  born  in  Affyria,  and  trained 
up  in  the  heathen  religion  and  learning.  Coming  over 
to  Cliriftianity,  he  became  the  difciple  of  Juftin  Martyr, 
whom  he  attended  to  Rome.  While  Juftin  lived,  he 
continued  fteadily  orthodox  :  but  after  Juftin’s  death  he 
made  a  fehifm,  and  became  the  author  of  a  new  feCt, 
condemning  marriage,  enjoining  abftinence  from  wine 
and  animal  food,  and  fuffering  only  water  to  be  ufed  in 
the  holy  myfteries  ;  whence  his  followers  were  called 
Eticratitce  and  Hydroparajlata ?.  None  of  his  works  are 
now  extant,  but  his  piece  againft  the  Gentiles}  or,  as  it 
is  ufually  entitled,  his  Oration  to  the  Greeks . 

TATIUS,  Achilles,  a  native  of  Alexandria,  was 
the  author  of  a  book  on  the  fphere,  which  Father  Pe- 
tau  tranilated  into  Latin.  There  is  alfo  attributed  to 
him  a  Greek  romance  on  the  loves  of  Leucippe  and 
Clitophon,  of  which  Salmafius  has  given  a  beautiful 
edition  in  Greek  and  Latin  with  notes.  Suidas  fays, 
that  this  Achilles  Tatius  was  a  Pagan,  but  that  he 
afterwards  embraced  the  Chriftian  religion,  and  be¬ 
came  a  bifhop.  Photius  mentions  him  in  his  Biblio¬ 
theca. 

TATONNEUR.  See  Lemur,  Mammalia  ///- 
dex. 

TATTOOING,  or  Tattowing,  an  operation  in 
ufe  among  the  iflanders  in  the  South  fea  for  marking 
their  bodies  with  figures  of  various  kinds  which  they 
confider  as  ornamental.  It  is  performed  by  puncturing 
the  lkin,  and  rubbing  a  black  colour  into  the  wounds. 
The  inftrument  ufed  fomewhat  refembles  a  comb,  the 
teeth  of  which  are  repeatedly  ftruck  into  the  lkin  by 
means  of  a  fmall  mallet.  It  is  very  painful  ;  but 
the  children  are  forced  by  their  relations  to  fubmit 
to  it. 

TATTOU,  a  beat  of  a  drum  at  night  to  advertife 
the  foldiers  to  retreat,  or  repair  to  their  quarters  in  the 
garrifon,  or  to  their  tents  in  a  camp. 

TAVERNIER,  John  Baptist,  a  French  traveller, 
was  born  in  1605.  ^e  cour^e  of  40  years  he  tra¬ 
velled  fix  times  to  Turkey,  Perfia,  and  the  Eaft  Indies, 
and  vifited  all  the  countries  in  Europe,  travelling  moftly 
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on  foot.  His  travels  have  been  frequently  reprinted  in 
fix  volumes  i2mo.  He  died  on  his  feventh  journey  to 
the  eaft,  at  Mofcow,  in  1686. 

TAVIRA,  or  T AVILA,  a  confiderable  town  of  Por¬ 
tugal,  and  capital  of  the  province  of  Algarve,  with  a 
handfome  eaftle,  and  one  of  the  beft  harbours  in  the 
kingdom,  defended  by  a  fort.  It  is  feated  in  a  fertile 
country,  at  the  mouth  of  the  river  Gilaon,  between 
Cape  Vincent  and  the  (trait  of  Gibraltar,  100  miles 
weft  by  north  of  Cadiz.  W.  Long.  7.  46.  N.  Lat.  37* 
18. 

TAVISTOCK,  a  town  of  Devonfhire  in  England, 
fituated  on  the  river  Tavey  or  Tave.  W.  Long.  4.  12. 
N.  Lat.  50.  37.  It  fends  two  members  to  parliament, 
and  gives  the  title  of  tnarquis  to  the  noble  family  of 
Ruffel  duke  of  Bedford. 

TAUNTON,  a  large,  elegant,  and  well  built  town 
of  Somerfetfhire,  146  miles  from  London.  It  confifts 
principally  of  four  ftreets  paved  and  lighted  ;  the  mar¬ 
ket-place  is  fpacious,  and  has  a  handfome  market-houfe, 
with  a  town  hall  over  it,  which  was  finiftied  in  1773. 
It  has  an  extenfive  woollen  manufactory  ;  and  in  1780 
a  filk  manufactory  was  introduced.  Its  caftle,  the  ruins 
of  which  remain,  was  in  1645  defended  for  the  parlia¬ 
ment  by  Colonel  Blake  againft  an  army  of  10,000  men 
under  Lord  Goring,  but  was  difmantled  by  Charles  II. 
In  1685  the  duke  of  Monmouth  made  this  place  his 
head-quarters.  Its  church,  which  is  large  and  beauti¬ 
ful,  is  a  fine  fpecimcn  of  the  florid  Gothic  ftyle  of  ar¬ 
chitecture.  The  tower,  which  is  lofty,  is  of  excellent 
workmanftiip,  crowned  at  the  top  with  four  llatelv  pin¬ 
nacles,  32  feet  high.  The  whole  perhaps  is  not  equal¬ 
led  in  the  kingdom.  Taunton  is  pleafantly  feated  on 
the  river  Tone,  which  is  navigable  to  Bridgewater;  is 
reckoned  the  beft  town  in  the  county  5  and  fends  two 
members  to  parliament.  W.  Long.  3.  17.  N.  Lat.  50. 
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TAURIS,  or  Tebris,  a  town  of  Perfia,  and  capital 
of  Aderbeitzan.  It  was  formerly  the  capital  of  Perfia, 
and  is  now  the  mod  confiderable  next  to  Ifpahan  ;  for 
it  contains  15,000  houfes,  befides  many  feparate  (Imps, 
and  about  200,000  inhabitants.  It  is  about  five  miles 
in  circumference,  and  carries  on  a  prodigious  trade  in 
cotton,  cloth,  filks,  gold  and  filver  brocades,  fine  tur¬ 
bans,  and  filagree n  leather.  There  are  300  caravanfe- 
ras,  and  250  mofques.  Some  travellers  fuppofe  it  to  be 
the  ancient  Echatana  ;  but  of  this  there  is  no  certain¬ 
ty.  It  is  feated  in  a  delightful  plain,  furrounded 
with  mountains,  from  -whence  a  dream  iffues,  which 
runs  through  the  city.  E.  Long.  47.  50.  N.  Lat.  38. 
18. 

TAURUS,  a  great  chain  of  mountains  in  Alia,  which 
begin  at  the  eaftern  part  of  Little  Carimania,  and  ex¬ 
tend  very  far  into  India.  In  different  places  they  have 
different  names. 

Taurus,  in  AJlronomy ,  one  of  the  12  figns  of  the 
zodiac. 

TAUTOLOGY,  a  needlefs  repeating  of  the  fame 
thing  in  different  words. 

TAWING,  the  art  of  d reding  (kins  in  white,  fo 
as  to  be  fit  for  divers  manufactures,  particularly  gloves, 
&c. 

All  (kins  may  be  tawed  ;  but  thofe  chiefly  ufed  for 
this  purpofe  are  lamb,  {beep,  kid,  and  goat  (kins. 

The  method  of  tawing  is  this ;  Having  cleared  the 
Dd  2  (kins 
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{kin?  of  wool  or  hair  by  means  of  lime,  they  are  laid  in 
a  large  vatt  of  wood  or  {tone,  fet  on  the  grotind,  full  of 
water,  in  which  quicklime  has  been  flaked ;  wherein 
they  are  allowed  to  lie  a  month  or  fix  weeks,  accord¬ 
ing  as  the  weather  is  more  or  lefs  hot,  or  as  the  fkins 
are  required  to  be  more  or  lefs  foft  and  pliant. 

While  they  are  in  the  vatt,  the  water  and  lime  are 
changed  twice,  and  the  fkins  are  taken  out  and  put  in 
again  every  day  :  and  when  they  are  taken  out  for  the 
laft  time,  they  are  laid  all  night  to  foak  in  a  running 
water,  to  get  out  the  greateft  part  of  the  lime  ;  and  in 
the' morning  are  laid  together  by  fixes  one  upon  another, 
upon  a  wooden  leg,  and  are  fcraped  ftoutly  one  after  ano¬ 
ther,  to  get  the  flefh  off  from  the  flefhy  fide,  with  a  cut¬ 
ting  two-handled  inftrument  called  a  knife ;  and  then 
they  cut  off  the  legs  (if  they  are  not  cut  off  before)  and 
other  fuperfluous  parts  about  the  extremes.  Then  they 
are  laid  in  a  vatt  or  pit  with  a  little  water,  where  they 
are  fulled  with  wooden  peftles  for  the  fpaee  of  a  quarter 
of  an  hour  ;  and  then  the  vatt  is  filled  up  with  water, 
and  they  are  rinfed  in  it. 

in  the  next  place,  they  are  thrown  on  a  clean  pave¬ 
ment  to  drain,  and  afterwards  caft  into  a  frefli  pit  of 
water,  out  of  which  they  rinfe  them  well,  and  are  laid 
again  on  the  wooden  leg,  fix  at  a  time,  with  the  hair 
fide  ou  term  oft  :  after  which  they  rub  a  kind  of  whet- 
ftone  very  brifkly,  to  foften  and  fit  them  to  receive  four 
or  five  more  preparations,  given  them  on  the  leg  both 
on  the  flefh  fide  and  the  hair-fide,  with  the  knife,  after 
the  manner  above  mentioned. 

After  this  they  are  put  into  a  pit  of  water  and  wheat- 
en  bran,  and  ftirred  about  in  it  with  wooden  poles,  till 
the  bran  is  perceived  to  flick  to  them,  and  then  they 
are  left  :  as  they  rife  of  themfelves  to  the  top  of  the 
water  by  a  kind  of  fermentation,  they  are  plunged  down 
again  to  the  bottom  ■;  and  at  the  fame  time  fire  is  fet  to 
the  liquor,  which  burns  as  cafily  as  if  it  were  brandy, 
but  goes  out  the  moment  the  ikins  are  all  covered. 

They  repeat  this  operation  as  often  as  the  ikins  rife 
above  the  water  ;  and  when  they  have  done  rifing  they 
take  them  out,  lay  them  on  the  wooden  leg,  the  fleihy 
fide  outwards,  and  pafs  the  knife  over  them  to  ferape  off 
the  bran. 

Having  thus  cleared  them  of  the  bran,  they  lay  the 
{kins  in  a  large  baiket,  and  load  them  with  huge  flones 
to  promote  the  draining :  and  when  they  have  drained 
fufficicntly,  they  give  them  their  feeding;  which  is  per¬ 
formed  after  the  manner  following  : 

For  ioo  of  large  (heep  fkins,  and  for  fmaller  in  pro¬ 
portion,  they  take  eight  pounds  of  alum  and  three  of 
fea-falt,  and  melt  the  whole  with  water  in  a  veffel  over 
the  fire,  pouring  the  folution  out,  while  yet  lukewarm, 
into  a  kind  of  trough,  in  which  is  twenty  pounds  of 
the  fineft  wheat-flour,  with  the  yolks  of  eight  dozen 
of  eggs  ;  of  all  which  is  formed  a  kind  of  pafle,  a 
little  thicker  than  children’s  pap  ;  which,  when  done,  is 
put  into  another  veffel,  to  be  ufed  in  the  following  man¬ 
ner. 

They  pour  a  quantity  of  hot  water  into  the  trough  in 
which  the  pafle  was  prepared,  mixing  two  fpoonfuls  of 
the  pafle  with  it ;  to  do  which  they  ufe  a  wooden  fpoon, 
which  contains  juft  as  much  as  is  required  for  a  dozen  of 
fkins:  and  when  the  whole  is  well  diluted,  two  dozen  of 
the  fkins  are  plunged  into  it ;  but  they  take  care  that  the 
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water  be  not  too  hot,  which  would  fpoil  the  pafle  and  Tawd 
burn  the  fkins.  Tx-tic 

After  they  have  lain  fome  time  in  the  trough  they 
take  them  out,  one  after  another,  with  the  hand,  and 
ftretch  them  out ;  this  they  do  twice  :  and  after  they 
have  given  them  all  their  pafle,  they  put  them  into  tubs, 
and  there  full  them  afrefh  with  wooden  peftles. 

They  then  put  them  into  a  vatt,  where  they  are  fuf- 
fered  to  lie  for  five  or  fix  days,  or  more;  then  they  take 
them  out  in  fair  weather,  and  hang  them  to  dry  on  cords 
or  racks  :  and  the  quicker  they  are  dried  the  better;  for 
if  they  be  too  long  a  drying,  the  fait  and  alum  within 
them  are  apt  to  make  them  rife  in  a  grain,  which  is  an 
effential  fault  in  this  kind  of  drefling. 

When  the  fkins  are  dry,  they  are  made  up  into  bun¬ 
dles,  and  juft  dipt  in  fair  water,  and  taken  out  and 
drained :  they  are  then  thrown  into  an  empty  tub ;  and 
after  having  lain  fome  time  are  taken  out  and  trampled 
under  foot. 

They  then  draw  them  over  a  flat  iron  inftrument,  the 
top  of  which  is  round  like  a  battledore,  and  the  bottom 
fixed  into  a  wooden  block,  to  ftretch  and  open  them  ; 
and  having  been  opened,  they  are  hung  in  the  air 
upon  cords  to  dry  ;  and  being  dry,  they  are  opened  a 
fecond  time,  by  paffmg  them  again  over  the  fame  inftru- 
ment. 

In  the  laft  place,  they  are  laid  on  a  table,  pulled  out, 
and  laid  fmooth,  and  are  then  fit  for  fale. 

TAXATION.  Befides  thofe  expences  which  are 
necefiary  to  the  exiftence,  or  conducive  to  the  comfort 
and  enjoyment  of  private  individuals,  there  are  others 
of  which  the  benefit  is  diredlly  applicable  to  the  whole 
fociety.  Thefe  benefits  indeed  are  chiefly  of  a  negative 
kind,  but  they  are  not  therefore  the  lefs  effential.  They 
confift  in  the  prefervation  of  perfon  and  property  from 
that  violence  both  internal  and  external,  to  which  the 
irregular  paflions  of  human  nature  continually  expofe 
them.  The  regular  adminiftratiori  of  juftice,  and  de¬ 
fence  againft  foreign  enemies,  are  fo  efiential  to  the 
well-being  of  a  people,  that  they  can  with  no  propriety 
hefitato,  when  neceffary,  to  part  even  with  a  large  por¬ 
tion  of  their  income  in  order  to  provide  for  the  proper 
aceompliftiment  of  thefe  objects.  A  certain  pemp  and 
magnificence  too,  in  thofe  who  are  to  take  the  lead  in 
thefe  departments,  have  been  deemed  both  ornamental  to 
the  fociety,  and  neceffary  for  fecuring  refpedl  and  obe¬ 
dience  from  the  body  of  the  people.  If,  befides  thefe 
grand  and  indifpen fable  advantages  of  foreign  and  inter¬ 
nal  fecurity,  public  funds  can  be  applied  to  any  other 
purpofes,  evidently  tending  to  promote  the  national 
well-being,  yet  beyond  the  reach  of  private  exertions, — 
to  canals,  high  roads,  or  public  inftitutions  of  any  de- 
feription, — there  can  be  no  doubt  furely  as  to  the  pro¬ 
priety  of  fuch  an  application. 

It  is  evident,  therefore,  that  the  money  which  is  ne- 
ceffary  for  the  above  purpofes,  forms  a  perfe&ly  necef¬ 
fary  and  proper  part  of  national  expenditure.  The  go¬ 
vernment  of  the  country,  indeed  may,  aselfewhere  ob- 
ferved  (Political  Economy),  economically  fpeaking, 
be  confidered  as  part  of  its  fixed  capital,  effential  to  the 
advantageous  employment  of  the  reft.  Without  the  fe¬ 
curity  which  the  labourer  thence  derives,  of  reaping  the 
fruits  of  his  induftry,  he  would  have  little  motive  to 
a&ion  ;  every  thing  would  be  the  prey  of  the  ftrongeft, 
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and  all  impulfe  to  aCtivity  ceafing,  universal  poverty 
would  enfue.  At  the  fame  time  we  mayobterv^u'ith 


regard  to  this  as  to  other  fixed  capitals,  that  the  expence 
L  expedient  only  fo  far  as  it  is  neceflary,  and  that  it  the 
fame  funaions  can  be  performed  at  a  fmaller  coft,  a  de- 
ded  gainarifesto  the'  public.  It  becomes  therefore 
an  important  objeft  to  inquire  in  what  manner  the  of¬ 
fices  of  government  may  be  adequately  performed,  with 

the  leaft  burden  on  the  people. 

We  have  formerly,  under  the  head  of  Political  E- 
roNOMY,  (lightly  illuftrated  fome  leading  principles  re- 
foefting  public  revenue.  But  as  the  fubjett  is  important, 
we  (hall  confider  it  here  in  fomewhat  greater  detail. 

Taxes  may  be  arranged  in  the  following  manner, 
r  AffejTed  taxes,  or  thofe  which  the  fubjeCt  is  required 
to  pay  direaiy  into  the  hands  of  the  foreign  or  com¬ 
monwealth.  Under  this  title  are  comprehended  all  the 
taxes  which  bear  the  above  name  ;  all  income  or  capi¬ 
tation  taxes,  and  every  fpecies  of  land  taxes.  _  Theie 
taxes  are  almoft  always  intended  to  fall  upon  income. 

2.  Taxes  upon  commodities,  winch  are  paid,  in  the  hrit 
inftance,  not  by  the  confumer,  but  by  the  producer,  or 
importer.  Thefe  taxes  fall  upon  confumption i ;  the  man 
who  does  not  ufe  the  articles,  pays  no  tax.  They  ope¬ 
rate  thus  partly  as  fources  of  revenue,  and  partly  as 
fumptuary  laws.  3.  Stamp  duties,  or  duties  upon  thole 
deeds  which  regulate  the  transference  of  property. 
Thefe  duties  fall  chiefly  upon  capital. 

1.  AffejTed  Taxes. — Affeffed  taxes,  according  to  the 
above  definition,  feem  to  be  the  mod  Ample  and  dirett 
mode  of  raifing  a  revenue.  The  money  comes  at  once 
from  the  pockets  of  the  people  into  thofe  of  the  love- 
reign.  No  tax  is  fo  certain  of  yielding  a  revenue,  i  he 
money  is  demanded,  and  mult  be  paid.  Where  pro¬ 
perly  arranged  alfo,  they  may  probably  be  made  to  fall 
more  equally  than  any  other,  upon  the  different  claffes, 
according  to  their  ability.  In  abfolute  governments, 
therefore,  and  in  governments  little  (killed  in  the  fcience 
of  finance,  thefe  taxes  are  commonly  preferred,  as  tho.e 
which  can  be  levied  with  the  leaft  trouble.  They  have 
likewife  this  merit  that  they  coft  little  in  the  collection, 
and  confequently  nearly  their  whole  amount  is  brought 
into  the  treafury. 

Affeffecl  taxes,  however,  are  liable  to  many  objec¬ 
tions.  None  are  fo  heavily  felt.  In  other  cafes  the 
tax  is  concealed  under  the  price  of  the  commodity  with 
which  it  confounds  itfelf ;  but  here  the  money  is  paid 
dire&ly  without  any  thing  in  return.  It  muft  genera  ly 
too  be  paid  in  a  confiderable  fum  at  ojace,  a  circum- 
flance  which  muft  often  be  produ&ive  of  ferious  incon¬ 
venience,  while  the  fame  fum,  broken  down  into  imal 
portions,  might  have  been  paid  without  difficulty.  For 
thefe  reafons,  much  greater  difeontent  is  excited  by 
thefe  taxes  than  by  taxes  upon  commodities.  A  doub  e 
revenue  perhaps,  may,  in  the  latter  way,  be  raifed  with 
lefs  murmuring.  In  popular  governments,  therefore, 
and  in  thofe  where  finance  has  been  reduced  to  a  fyftem, 
the  objeft  has  generally  been  to  avoid  dire£l  affeflment 
as  much  as  poffible.  In  this  country,  the  greater  part, 
by  far,  of  the  revenue  had  been  raifed  by  taxes  upon 
com  modi  ties  *  till,  within  thefe  laft  twenty  years,  the 
pteffure  of  public  wants  made  it  neceffary  to  have  ve~ 
courfe  to  every  mode  of  raifing  money  which  promifed 
to  be  effeaual,  and  thus  the  affeffed  taxes  have  been  raifed 
to  a  very  great  amount.  The  molt  important  of  thefe 
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'taxes  may  be  included  under  land  tax,  capitation  taxes,  T^tion. 
houfe  tax ,  and  income  tax. 

Land  Tax. — There  is  ne  clafs  of  men  who  may  with 
more  propriety  be  burthened  with  an  extraordinary  1m- 
poiition,  than  the  proprietors  of  land.  They  enjoy 
commonly  a  liberal  income,  without  care  or  trouble  ot 
their  own.  Their  property,  being  of  permanent  value, 
is  much  preferable  to  any  fource  of  income  which  ex¬ 
pires  with  its  poffeffor.  From  being  local  and  immove¬ 
able,  it  is  peculiarly  dependent  on  the  protecting  influ¬ 
ence  of  government,  and  may  therefore  be  reasonably 
called  upon  to  contribute  fomething  more  than  the  com¬ 
mon  (hare  to  its  fupport.  In  almoft  all  countries,  there¬ 
fore,  the  landholders,  betides  being  liable  to  the  iame 
burdens  with  the  reft  of  the  fociety,  are  fubjeft  to  a 
peculiar  tax,  called  land  tax,  . 

In  India  and  other  great  oriental  empires,  the  prin¬ 
cipal  revenue  of  the  fovereign  is  derived  from  land.  It 
arifes,  however,  not  properly  in  the  way  of  tax,  but  of 
rent.  The  fovereign,  in  thofe  abfolute  governments  is 
judged  to  be  the  foie  proprietor  of  all  the  land  in  his 
dominions,  which  are  let  out  by  him  or  his  deputy,  to 
the  farmers.  This  is  alfo  the  principal  fource  of  the 
revenue  which  we  derive  from  our.Eaft  Indian  poilei- 
fions.  It  is  otherwife,  however,  in  all  the  European 
countries.  There,  almoft  all  the  land  is  private  pro¬ 
perty,  and  the  contribution  which  government  draws 
from  it  is  therefore  a  tax. 

The  adherents  of  the  economical  fyftem  have  propo- 
fed  to  fubftitute  a  land  tax  in  the  room  of  every  other. 

They  maintain  that  all  taxes  muft  finally  fall  upon  the 
produce  of  land,  fince  it  alone  affords  that  furplus  reve¬ 
nue,  out  of  which  public  contributions  can  be  drawn. 

Were  this  doCtrine  true,  much  trouble  and  expenee 
would  doubtlefs  be  faved,  exchanging  the  prefent  com¬ 
plicated  and  laborious  fyftem  of  taxation,  for  one  lo  inn- 
pie  and  eafy.  But  we  have  already  endeavoured  to 
fliow,  under  the  head  of  Political  Economy,  that 
the  principles  of  this  feft  have  no  folid  foundation  ; 
that  manufactures  and  commerce  are  fources  of  wealth, 
as  well  as  agriculture,  though  in  a  fomewhat  interior 
degree.  It  will  follow,  therefore,  that  they  are  equal¬ 
ly  liable  to  be  affeaed  by  taxation.  It  is  in  vain  to 
urge  that  the  merchant  muft  have  his  profit,  and  the 
labourer  his  hire,  and  that  otherwife  they  will  not  em¬ 
ploy  their  capital  and  labour.  Were  a  tax  to  be  impo- 
fed  upon  any  one  branch  of  induftry,  leaving  the  reft 
untouched,  there  is  no  doubt,  that  wages  and  profit  in 
that  branch  muft  rife,  till  the  merchant  or  labourer  is 
placed  on  a  level  with  the  reft  of  the  community,  other- 
wife  he  will  transfer  his  capital  and  induftry  to  fome 
other  branch.  But  where  the  impofition  falls  indilcn- 
minately  upon  the  different  employments  of  labour  and 
flock,  there  is  no  fuck  refuge ;  the  labourer  and  mer¬ 
chant  muft  fuffer  a  diminution  of  income  nor  is  there 
any  procefs  by  which  he  can  throw  this  diminution  upon 

the  landlord.  .  .  .  o 

.Other  perfons  of  a  much  lefs  informed  character,  are 
often  heard  urging,  that  we  have  only  to  lay  the  impo¬ 
fition  upon  the  landlords;  and  .that  they  will  not  be 
long  of  indemnifying  themfelves  by  raifing  the  rent  of 
their  lands.  Such  arguments  will  make  little  lmprel- 
fion  upon  thofe  who  have  at  all  attended  to  the  true 
principles  of  political  economy.  The  value  of  lands,  as 
of  every  other  article,  is  determined  by  the  demand  and. 
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^  the  fupply.  A  tax  upon  the  rent  of  land  would  have 
no  tendency,  either  to  increafe  the  one,  or  to  diminifh 
the  other,  confequently  no  tendency  to  raife  the  value 
of  land.  Indeed,  were  we  to  fuppofe,  according  to  this 
hypothecs,  that  proprietors  have  an  unlimited  power  of 
raifing  their  lands,  whenever  they  are  fo  inclined,  it  is 
quite  contrary  to  common  fenfe  to  fuppofe  that  they 
fliould  not  exert  that  power,  without  waiting  for  the 
ffimulus  of  a  tax. 

For  thefe  reafons,  land  cannot,  with  any  propriety, 
be  made  the  foie  fubje£t  of  taxation  ;  but  it  is  very  fair, 
as  above  obferved,  that  it  fliould  pay  fomewhat  more 
than  other  fources  of  revenue.  A  difficulty,  however, 
arifes  from  the  Variations  to  which  its  value  is  fubjeft, 
fometimes  on  the  decreafing,  but  more  commonly -on 
the  increafmg  fide.  The  rate  which,  at  one  time,  is 
equitable,  becomes  quite  otherwife  at  another.  An  at¬ 
tempt,  on  the  part  of  government,  to  keep  up  a  conti¬ 
nual  furvey  .of  all  the  lands  in  the  kingdom,  would  be 
attended  with  very  heavy  ex  pence,  and  would,  after 
all,  be  probably  fruitlefs.  Befides,  fuch  a  meafure 
would  operate  as  a  difeouragement  to  the  improvement 
of  land,  when  fo  large  a  fhare  would  go  out  of  the 
hands  of  the  improver.  Thefe  objections  have  weighed 
fo  flrongly  with  the  legiflature  of  this  country,  that  they 
have  not  railed  this  tax,  fince  its  firft  impofition  in  the 
reign  of  King  William.  It  was  then  meant  to  be  at 
the  rate  of  four  (hillings  in  the  pound,  though  in  fad, 
it  was  by  no  means  fo  much.  It  was  alfo  very  un¬ 
equally  diflributed,  even  at  the  beginning  ;  a  ferious 
evil,  which,  however,  it  might  have  required  very  great 
trouble  to  avoid.  Since  that  time,  a  great  and  general 
rife  has  taken  place  in  the  value  of  land,  which  has 
made  this  tax  much  higher  (till,  than  when  it  was  ori¬ 
ginally  impofed.  It  has  alfo  rendered  it,  however,  flill 
more  unequal.  Although  almoft  all  the  land  in  Great 
Britain  has  improved  ;  yet  this  improvement  has  taken 
place  in  very  different  proportions,  according  as  each 
diftrift  differed  in  natural  advantages,  and  in  the  induf- 
try  of  tne  inhabitants.  The  land  tax  accordingly  is,  at 
the  prefent  moment,  moft  exceedingly  unequal  5  but  as 
dt  fortunately  happens,  that  there  "is  fcarcely  a  diftrift 
in  Great  Britain  which  has  not  improved  more  or  lefs 
the  general  moderation  of  the  tax  has  rendered  its  in¬ 
equality  lefs  grievous. 

A  method  has  been  propofed  of  obviating  this  difad- 
vantage,  by  keeping  a  regifter,  in  which  the  landlord 
and  tenant  fliall  be  jointly  obliged  to  enter  the  rent  which 
the  land  bears,  a  new  entry  being  made  at  every  varia¬ 
tion.  .  A  valuation  may  be  made  of  the  lands  which  the 
proprietor  keeps  in  his  own  poffeflion.  Something  of 
this  kind,  it  is  faid,  actually  takes  place  in  the  Vene¬ 
tian  territory.  The  difeouragement  to  improvement  in¬ 
deed  flill  remains,  but  even  this  might  be  obviated  by 
an  equitable,  and  even  liberal  allowance  being  made, 
for  any  fums  which  the  landlord  may  fatisfa&orily 
prove  to  have  been  expended  in  this  way.  The  chief 
objection  to  the  plan  feems  to  be  the  danger  of  cojlu- 
flon  between  the  farmer  and  landlord,  who  would  have 
a  mutual  intereft  in  reprefenting  the  rent  as  lefs  than  it 
really  was.  The  agreement  indeed  might,  by  law,  be 
made  obligatory  on  the  farmer  only  to  the  extent  of 
the  furn  regiftered  5  but  it  may  be  doubtful,  whether 
even  this  regulation  would  always  be  an  adequate  (ecu- 
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rity  againff  fraud.  The  valuations  would  neceffarilv  r 
depend  a  good  deal  upon  the  diferetion  of  the  revenue^ 
officer;  which,  in  an  arbitrary  government  at  leaf! 
might  become  a  ferious  objedion.  The  additional  ex! 
pence  of  fuch  a  plan  v.'ould  be  ccniiderable  ;  but,  pro¬ 
vided  it  could  be  made  to  anfwer  thepurpofe,  this  ciHit 
not  to  deter  from  its  adoption. 

Frederick  of  Pruffia  impofed  a  higher  tax  upon  lands 
held  by  a  noble,  than  upon  thofe  held  by  a  bafe  tenure 
He  conceived  that  the  privileges  and  flattering  advan! 
tages  of  nobility  were  fuch  as  to  compenfate  for  this 
additional  charge.  We  are  rather  difpofed  to  confider 
this  proceeding  as  fevere.  A  nobleman,  with  the  fame 
income,  is  poorer  than  a  CQmmoner,  becaufe  he  has  a 
greater  rank  to  fupport  ;  and  in  the  prefent  flate  of 
Europe,  a  great  proportion  of  the  nobility  are  extreme¬ 
ly  poor.  This  extreme,  however,  is  much  better  than 
that  of  France  before  the  revolution,  of  the  Auftrian 
Bates,  and  of  moft  of  the  old  governments  of  Europe. 
There  the  nobility,  pcffefling  the  chief  influence  in  the 
adminiftration,  had  obtained  for  themfelves  liberal  ex¬ 
emptions,  and  thrown  the  principal  weight  of  this,  as 
of  other  taxes,  upon  the  inferior  orders.  In  Sardinia 
and  in  fome  provinces  of  France,  lands  held  by  a  noble 
tenure  paid  nothing  whatever. 

Some  taxes  upon  land  are  proportioned,  not  to  its 
rent,  but  to  its  produce.  This  is  the  cafe  in  the  Afiatic 
countries.  In  China,  a  tenth,  and  in  India,  a  fifth  of 
the  whole  produce  of  the  land,  are  claimed  by  govern¬ 
ment.  In  England  and  Ireland,  the  church  is  fupport- 
ed  by  a  tax  of  this  kind,  which  is  called  tithe . 

^  Thefe  taxes  are  liable  to  two  very  great  obje&ions. 
They  are,  in  the  firft  place,  unequal.  It  is  rent  only 
that  can  be  the  proper  fubjedl  of  taxation  ;  that  part  of 
the  produce  which  is  neceffary  to  pay  the  expence  of  cul¬ 
tivation,  ought  to  remain  untouched.  But  this  expence 
is  far  greater  in  poor  than  in  rich  lands.  In  the 
former,  perhaps,  the  produce  may  be  little  more  than 
fufficient  to  pay  the  expences  incurred  ;  while  in  rich 
lands,  not  only  the  neceffity  of  labour  is  lefs,  but  the 
produce  greater.  If,  by  well  employed  capital,  and 
coftly  cultivation,  the  farmer  fucceeds  in  extra£Hng  to¬ 
lerable  crops  from  an  ungrateful  foil,  it  is  both  cruel 
and  unjuft  that  he  fhould  be  obliged  to  pay  as  much  as 
if  he  had  no  fuch  obftacle  to  ftruggle  with. 

But  if  this  tax  be  objedlionable  on  the  ground  of 
equity,  it  is  ftill  more  fo,  on  that  of  expediency.  The 
firft  excitement  to  labour  and  improvements  of  every 
kind,  muft  undoubtedly  be  the  profpeft  of  enjoying 
their  fruits.  Where  the  rate  of  taxation  is  fixed,  this 
profpeft  remains  unimpaired  ;  for  whatever  addition  the 
proprietor  or  farmer  can,  by  fuch  means,  make  to  the 
produce  of  his  land,  is  all  his  own.  But  the  cafe  is 
very  different,  when  it  muft  be  fo  deeply  fhared  in  by 
perfons  wrho  have  done  nothing  to  forward  this  increafe 
of  produce.  A  fovereign  prince  indeed  may  derive, 
from  fuch  an  ^arrangement,  fome  motive  to  encourage 
agriculture,  and  improve  the  means  of  communication, 
fo  as  to  raife  the  value  of  its  produce.  But  this  advan¬ 
tage,  which  will  fcarcely  ever  counterbalance  the  at¬ 
tendant  evils,  difappears  altogether,  when  this  impofi¬ 
tion  is  to  be  paid  for  the  fupport  of  an  ecclefiafticftl 
body.  Thefe,  being  only  life-renters,  and  feldom  pof- 
feffed  of  much  capital,  cannot  be  expected  to  co-operate 
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Jn  anvmeafure  for  the  improvement  of  the  lands.  The 

■'iar rings  too,  which  are  likely  to  take  place  between 
{he  pallor  and  his  flock,  form  a  moral  argument  again!! 
this  mode  of  fupport. 

It  mull  not  be  concealed,  however,  that  a  permanent 
commutation  of  tithes  would  be  a  meafure  little  favour¬ 
able  to  the  interefts  of  the  clergy.  It  feems  both  juft 
to  themfelves,  and  advantageous  to  the  public  _  that 
when  the  country  is  in  a  ftatc  of  improvement,  this  bo¬ 
dy  fiiould  not  be  left  behind;  it  (hould  be  able  to 
keep  pace  with  the  other  members  of  the  fociety.  f  I  his 
it  can  never  do,  if  it  lias  merely  a  certain  fixed  fum  al¬ 
lotted  for  its  maintenance,  without  the  pofiibility  ot 
augmentation.  This  evil  has,  in  feft,  been  ferioufly 
feU  in  the  church  of  Scotland,  the  income  of  whole 
members,  notwithftanding  all  that  has  been  done  for 
their  relief,  is  ftill  very  inferior  to  what  it  was  thirty  or 
forty  years  ago.  A.  fource  of  income,  which  riles  ot 
falls  with  the  value  of  land,  feems  the  molt  effectual 
mode  of  maintaining  this  proportion  between  the  in¬ 
come  of  the  clergy,  and  of  the  reft  of  the  fociety;  we 
need  not,  therefore,  Wonder,  that  the  clergy  fliould  be 
fo  tenacious  of  it. 

To  reconcile  thefe  contrarieties,  would  certainly  be 
attended  with  difficulty,  yet  it  does  not  feem  to  be  ab- 
folutely  impoffible.  The  firft  objedl  would  be,  to  tranf- 
fer  the  tax  from  the  produce  to  the  rent.  This  might 
be  done  by  forming  a  corre&  eftimate,  on  an  average  of 
a  few  years,  of  the  value  of  the  tithe  ;  and  then  align¬ 
ing  a  claim  to  fuch  a  proportion  of  the  rent,  as  would 
be  equal  to  that  value.  This  would  remove  all  dffcou- 
ragements  to  the  exertion  of  the  cultivator.  Ihofe 
which  prefs  againft  the  exertions  of  the  landlord  would 
indeed  remain  in  full  force,  though  without  any  increafe. 
In  moft  cafes,  thefe  exertions  would  be  of  very  fmall 
importance,  when  compared  with  thofe  of  the  former. 
But,  befides,  a  fehenie  might  probably  be  contrived  ft- 
milar  to  that  above  fuggefted,  by  which  the  landlord 
might  receive  an  adequate  allowance  for  any  improve¬ 
ments  he  might  make. 

The  ground- rent  of  houfes  forms  part  of  the  rent  of 
land.  In  remote  country  fituations,.  it  is  often  no  more 
than  the  fame  land  would  yield,  if  employed  for  the 
purpofes  of  agriculture.  But  in  the  vicinity,  and  Bill 
more  in  the  heart  of  a  great  town,  competition,  and 
the  value  attached  by  convenience  or  fafhion  to  fome 
particular  fituations,  raife  this  rent  to  a  very  extra¬ 
vagant  height. 

Ground-rent  feems  to  be  a  ftill  more  proper  fubjedl 
of  taxation  than  that  of  common  land.  It  arifes  com¬ 
monly  from  circumftances  entirely  independent  of  any 
care  or  attention  on  the  part  of  the  proprietor.  \  et 
ground  rents  have  never  been  confiaered  as  a  feparate 
Jubjeft  of  taxation.  This  has  probably  been  from  the 
difficulty  of  diftinguifhing  them  from  the  building  rent. 
In  every  tax  upon  houfes,  however,  part  muft  fall  up¬ 
on  the  ground  rent,  provided  that  be  able  to  bear  it'. 
By  diminiftiing  the  demand  for  houfes,  it  will  diminifh 
alfo  the  demand  for  ground  to  build  them  on. 

Capitation  or  Poll  Taxes , — afford  one  of  the  eafieft 
and  moft  obvious  modes  of  taxation.  To  lay  an  affeff- 
ment  upon  every  individual  without  exception,  feems 
the  moft  effectual  mode  of  preventing  all  trouble,  and 
leaving  no  room  for  evafton.  In  moft  of  the  ablolute 
governments,  where  the  fovereign  does  not  claim  the 
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foie  property  of  the  lands,  as  in  lurkey  and  Ruftia,  poll  ** 
taxes  are  impofed  in  lieu  of  land  tax. 

The  rudeft  form  of  this  impofttion  is,  when  it  is 
laid  equally  upon  every  individual.  An  ^equality  of 
this  kind  is  the  moft  grievous  inequality.  To  make  the 
pooreft  fubje£t  pay  as  much  as  the  rieheft,  is  palpably 
unjuft.  The  only  cafe,  where  fuch  a  tax  can  be  pro¬ 
per,  is  where  it  falls  upon  Haves.  In  this  cafe,  it  is 
paid,  not  by  the  flave,  but  by  the  mafter.  The  num¬ 
ber  of  (laves  forms  the  moft  accurate  teft  of  the  value  of 
his  property;  and  accordingly,  in  Ruftia,  an  eftate  is 
deferibed,  not  by  the  number  of  acres, .  but  by  the 
number  of  flaves  which  it  contains.  1  his  tax  has  alfo 
the  good  property  of  encouraging  manumiflion.  In 
all  other  cafes,  fuch  a  tax  can  only  be  rendered  toler¬ 
able  by  its  extreme  moderation. 

Nations  were  not  long  of  perceiving  the  prepofterous 
nature  of  this  arrangemennt,  and  of  feeking  to  fubftitute 
fome  more  equitable  one  in  its  place.  Fortune  was  evi¬ 
dently  the  moft  correct  ftandard  to  proceed  upon ;  but 
a  clofe  inquifition  into  private  concerns  was  conceived  to 
be  burdenfomc  and  oppreftive.  If  each  individual  were 
to  report  his  own  fortune,  could  the  report  be  trufted 
to  ?  If,  on  the  other  hand,  the  afleffment  were  to  be 
regulated  by  the  officers  of  government,  according  to 
what  they  fuppofed  to  be  his  wealth,  a  door  was  opened 
to  vexatious  and  arbitrary  proceedings.  In  order  to  a- 
void  thefe  oppofite  dangers,  it  has  been  common  to  re¬ 
gulate  the  contribution  according  to  the  rank  of  the  con¬ 
tributor,  which  it  is  fuppofed  will  bear  at  lcaft  a  certain 
proportion  to  his  fortune.  Ihis  was  the  cafe  with  the 
different  poll  taxes  impofed  in  this  country  during  the 
reiem  of  King  William.  It  was  the  cafe  alfo  in  France 
’with  regard  to  that  part  of  the  taille  which  fell  upon  the 
nobility.  It  is  extremely  unequal;  for  many  men  of 
rank  have  no  fortune  correfponding ;  and  where  it  fo 
happens,  their  rank  impoverishes  them,  by  the  expence 
which  is  requifite  for  its  fupport.  Yet,  as  rank  affords 
a  certain  approximation  to  fortune,  it  is  certainly  better 
to  fix  it  according  to  that  ftandard,  than  to  leave  it  to 
the  arbitrary. appointment  of  the  officers  of  government. 
Inequality  is  a  lefs  evil  than  uncertainty. 

In  that  part  of  the  taille  which  fell  upon  the  inferior 
orders,  the  latter  mode  was  adopted.  This  tax  was  the 
fubje£t  perhaps  of  more  grievous  difeontent,  than  any 
other  which  yielded  an  equal  revenue.  It  cannot  be 
fuppofed  that  the  intendant  ffiould  not  be  often  fwayed 
by  motives  of  favour  Rifra,  private  intereft,  or  private  re- 
feiitment;  and  the  very  uncertainty  to  which  the  people 
were  expfed,  formed  a  fevere  hardfhip.  They  were 
tempted  to  conceal  their  wealth,  and  even  to  employ  in¬ 
adequate  ixiftruments  of  trade  or  agriculture,  in  order  to 
deceive  the  watchful  eye  of  the  intendant.  ^  . . 

Houfe  Tax . — In  order  to  avoid  the  defers  incident  to 
the  above  modes  of  afleffment,  rent  of  houfes  has  been 
fixed  upon  as  affording  the  beft  criterion  of  the  amount 
of  a  man’s  income.  It  certainly  affords  a  tolerable  cri¬ 
terion  of  his  expenditure;  and  though  this  may  often 
differ  confiderably  from  his  means,  yet  as  it  is  rather  the 
objeft  of  government  to  difeourage  profufe  expenditure, 
there  may  be  no  harm  in  fuch  an  inequality. 

The  moft  equitable  mode  of  taxing  houfes,  would 
evidently  be  in  the  proportion  of  their  rent.  In  this 
country,  accordingly,  part  of  the  land  tax  is  made  to 
fall  upon  the  rent  of  houfes.  This  branch  of  the  land 

tax 
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tax  Is  iubjecl  to  the  fame  inequalities,  both  original  and 
acquired,  as  the  other  branches.  The  affeffment,  not 
upon  each  houfe,  but  upon  each  didriCb,  continues  inva¬ 
riably  the  fame.  In  general,  it  is  Hill  higher  than  upon 
land.  The  value  of  houfes,  however*  has  not  rifen  fo 
invariably  as  that  of  land  *,  hence,  in  fome  diftriCb 
where  the  population  has  decreafed,  the  tax  falls  with 
confiderahle  weight.  Since  that  time  another  tax  has 
been  impofed  upon  houfes  which  is  in  proportion  to  the 
rent,  and  varies  with  it.  The  heavied  tax  upon  houtes, 
however,  is  now  that  which  is  regulated  by  the  number 
of  windows . 

At  the  time  of  the  original  impofition  of  the  houfe 
tax,  it  feems  to  have  been  confidered  difficult  or  impof- 
iible  to  afcertain  and  follow  the  fluctuations  of  the  rent. 
Some  obvious  and  undeniable  circumdance,  connected 
with  the  very  form  and  condruClion  of  the  houfe,  was 
therefore  feleCted.  The  molt  ancient  is  the  number  of 
hearths.  Hearth  money  is  a  very  ancient  duty,  and 
feems  to  have  exifted  even  before  the  Conqueft.  Under 
Charles  II.  a  tax  of  two  {hillings  on  all  hearths  was 
granted  to  the  crown  for  ever.  This  tax  was  grievous 
to  the  people,  on  account  of  the  domiciliary  vilits  to 
which  it  neceffarily  fubje&s  them.  It  had  befides  the 
word  kind  of  inequality,  preffing  harder  on  the  poor 
than  the  rich.  A  man  of  20I.  a-year  may  have  two 
hearths  }  a  man  of  200I.  not  above  four  or  five.  A  man 
of  1000I.  will  fcarcely  have  ten.  Hearth  money,  there¬ 
fore,  was  abolifhed  at  the  Revolution.  In  its  dead  was 
afterwards  fubdituted  the  window  tax,  which  could  be 
afcertained  without  entering  the  houfe  or  the  contribu¬ 
tor.  It  was  foon  found,  however,  to  be  liable  to  the 
fame  inequality  as  hearth  money.  In  confideration  of 
this,  the  rate  was  greatly  increafed  with  the  increafe  of 
the  number  of  windows,  and  houfes  having  lefs  than  fix 
were  entirely  exempted.  If,  however,  as  would  rather 
appear,  the  rent  can  be  afcertained  in  a  fatisfa&ory 
manner,  it  would  feem  better  to  lay  the  whole  of  the 
houfe  tax  upon  it  direClly,  rather  than  by  any  circuitous 
and  doubtful  mode. 

There  are  two  parts  of  houfe  rent*,  the  ground  rent, 
or  that  which  is.  given  for  the  ufe  of  the  ground  on 
which  the  houfe  flands  *,  and  the  building  rent,  which 
is  paid  to  the  builder,  as  a  remuneration  for  his  trouble 
and  expence.  The  ground  rent,  as  above  obferred, 
mud  pay  a  (hare  of  the- tax  ;  but  the  building  rent  can¬ 
not  be  affeCted  by  it.  The  builder  mud  have  his  profit, 
otherwife  he  would  turn  his  capital  and  induftry  into  an¬ 
other  direCHon.  This  rule,  however,  is  fome  what  modi¬ 
fied  by  the  very  durable  nature  df  the  fubjeCl.  When 
the  tax  is  fird  impofed,  it  is  very  probable  that  the  fup- 
ply  of  houfes  may  continue  for  fome  time  nearly  ade¬ 
quate  to  the  demand  5  in  which  cafe  the  proprietor  mud 
lower  his  price  in  order  to  get  his  houfes  let.  As  the 
old  houfes  decay,  however,  new  ones  are  wanted,  which 
will  not  be  built  without  an  adequate  remuneration  ; 
and  thus  the  general  law  will  again  operate. 

Income  Tax . — The  objeCt  of  all  the  different  affeffed 
taxes  is  to  make  the  fubjedt  contribute  an  equitable  pro¬ 
portion  of  his  income  to  the  expences  of  the  date.  But 
thofe  which  we  have  above  enumerated,  though  they 
may  procure  an  approximation  to  this  point,  can  never 
.attain  it  with  perfeCt  precifion.  If  therefore  an  income 
tax,  edablifhed  on  jud  principles,  could  be  collected 
.without  any  farther  grievances,  than  the  always  una- 
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voidable  payment  of  the  contribution,  it  wpuld  certain!*'  Tss 
be  the  mod  equitable  affeffmeiit  of  any,  and  might  with 
propriety  fuperfede  all  other  taxes  of  this  defcriptiou. 
Serious,  however,  are  the  difficulties  which  attend  it. 
The  corredlnefs  of  the  edimate  mud  always  depend,  in 
a  great  meafure,  on  the  honour  of  the  contributors  j  but 
all  men  are  not  honed  ;  and  the  cheating  of  the  king, 
is,  according  to  the- popular  code,  fo  venial  an  offence 
that  accurate  returns  cannot,  in  all  cafes,  be  expedted. 

If,  on  the  other  hand,  the  collectors,  -as  in  the  French 
taille ,  take  upon  themfdves  to  farm  this  edimate,  a  door 
is  opened  to  arbitrary  and  oppreffive  exaCtions.  The 
impoffibility  alfo  of  efeaping  the  tax  by  any  fptcies  of 
privation  makes  its  weight  more  fenfibly  felt,  than  in 
thofe  which  are  in  any  degree  voluntary.  For  all  thefe 
reafons,  an  income  tax  has  hitherto  been  among  the  lad 
refources  to  which  -a  nation  has  had  recourfe  in  its  ex« 
tremed  neceffity. 

Mod  of  the  capitation  taxes,  as  formerly  obferved, 
partook  more  or  lefs  of  the  nature  of  the  income  tax. 
The  fubfidies,  fo  frequent  in  our  early  finance,  were, 
like  the  taille,  compofed,  partly  according  to  rank,  and 
partly  according  to  fortune.  Among  the  nobility,  aliena¬ 
tion  of  eftates  was  yet  rare,  and  the  difproportion  be¬ 
tween  rank  and  wealth,  much  greater  than  in  fubfequent 
times.  The  edimate  of  income  feems  to  have  been 
made  by  the  collectors.  Such  impofitions,  however, 
were  ill  brooked  by  a  free  and  turbulent  people  5  the 
fubfidies  became  more  and  more  unproductive  \  and  at 
lad  were  entirely  given  up.  The  fird  was  impofed  un¬ 
der  Richard  II.  in  1370 )  the  lad  under  Charles  II.  in 
i673’ 

In  fome  fmall  republican  dates,  a  tax  of  this  kind  is 
levied,  the  amount  of  which  is  entirely  regulated  by  the 
good  faith  of  the  contributor.  At  Hamburgh  every  ci¬ 
tizen  is  faid  to  have  placed  in  the  public  coffers  a  fura, 
which  is  declared  upon  oath  to  be  one  fourth  per  cent, 
of  his  whole  property,  which,  reckoning  intered  at  five 
per  cent,  would  be  one  twentieth  of  his  income.  It  was 
not  fuppofed  that  this  mode  of  collection  gave  occafion 
to  any  fraud.  The  good  faith  of  the  people  and  their 
confidence  in  their  government,  fupplied  the  place  of 
compulfory  laws.  The  fecrecy  was  confidered  neceffary 
by  a  mercantile  Hate  ;  but  in  fome  of  the  fmall  Swifs 
republics,  every  citizen  declared  publicly  upon  oath  the 
amount  of  his  income,  and  was  affeffed  accordingly.  Such 
unfufpeCted  good  faith  could  only  exid  in  thefe  fmall 
dates,  where  patriotifm  was  ardent,  and  the  confidence 
of  the  people  in  their  government  entire. 

Since  the  difcontinuance  of  fubfidies,  nothing  of  this 
kind  had  been  attempted  in  Britain,  till  the  year  179  , 
when  the  accumulating  weight  of  public  debt  fuggeded 
to  Mr  Pitt  the  neceffity  of  raifing  a  large  portion  of  the 
fupplies  within  the  year.  For  this  purpofe,  there  ap¬ 
peared  a  neceffity  for  having  recourfe  to  an  income  tax  j 
and  fo  drong  a  fenfe  was  entertained  by  the  nation  of 
the  preffing  nature  of  the  exigency,  that  it  was  fubmit- 
ted  to  with  lefs  reluctance  than  might  have  been  ex¬ 
pected. 

An  attempt  was  at  fird  made  to  conneCt  this  impofi¬ 
tion  with  the  former  affeffed  taxes.  Thefe  were  to  be 
tripled  ;  but  if  any  perfon  was  able  to  prove,  that  this 
charge  amounted  to  more  than  a  tenth  of  his  income, 
he  was  relieved  from  all  which  exceeded  that  propor¬ 
tion.  At  the  fame  time,  a  voluntary  fubfeription  was 
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Twa  i.  opened ;  but  the  produce,  though  honourable  to  na- 
^  '  tional  patriotifm,  afforded  but  a  (lender  fupply  to  public 

wants.  Thefe  irregular  and  uncertain  approximations 
towards  an  income  tax  were  foon  given  up,  and  their 
place  fupplied  by  the  tax  itfelf,  in  its  own-fliape. 

To  obviate  the  inconveniences  of  difelofure  or  arbi¬ 
trary  affeffment,  meafures  have  been  adopted,  as  effec¬ 
tual  probably  as  any  that  could  be  devifed.  The  com- 
miffioners  of  income  tax  are  chofen  by  the  freeholders  of 
the  county,  or  by  the  ele&ors  in  a  borough,  in  the  fame 
manner  as  a  member  of  parliament,  excepting  that  a 
fmaller  qualification  is  requifite.  To  the  office  of  thefe 
commiflioners,  public  opinion  attaches  a  certain  dignity, 
which  makes  it  be  performed  gratuitoufly,  and  by  the 
moft  diftinguifhed  perfons  in  the  diffridl.  Thefe  are, 
by  oath,  bound  to  iecrecy.  The  ftatements  are  given, 
in  the  firft  inftanee,  by  the  contributor  >  but  if  the 
commiftioners  are  not  fatisfied  with  his  return,  they  can 
require  from  him  fatisfadlory  explanations.  According 
to  the  fourccs  of  income,  the  perfon  is  afieffed  at  the  a- 
mount  of  one  year,  or  at  an  average  qf  three  years.  The 
refult  of  thefe  regulations  feems  to  have  been  fuch  as  to 
obviate,  almoff  entirely,  the  chief  inconveniences  attach¬ 
ed  to  this  mode  of  taxation.  The  fimple  payment  of 
the  income  tax  indeed,  is  moff  grievoufiy  complained  of ; 
but  the  acceffbries  of  difelofure,  or  arbitrary  affeffment, 
which  were  confidered  as  prefenting  unfurmountable  ob- 
ffacles  to  this  meafure,  fcarcely  feern  to  be  complained 
of  at  all. 

The  moff  important  confideration  in  fuch  a  tax  relates 
to  the^proportion  in  which  it  fhould  be  paid  by  the  dif- 
,  ferent  members  of  the  community.  That  the  loweff  or- 

,  ders,  who  fubfift  by  the  labour  of  their  hands,  ought  to 

be  exempted,  feems  univerfally  agreed.  This  would 
produce  the  fame  effeft  as  a  tax  upon  the  neceffaries  of 
1 4  life,  the  effedls  of  which  we  ffiall  difeufs  hereafter.  But 

;  independent  of  this  clafs,  an  equal  impofition  upon  the 

sp  higher  and  middling  claffes  of  the  community  would  be 

j!  extreme  inequality.  The  larger  the  income,  the  lefs  of 

it  muff  be  fpent  upon  neceffaries  or  common  convdnien- 
[F  ces,  and  the  more  upon  objects  of  mere  fhow  and  often- 

f  tation.  Thefe  laft  can  certainly  admit  more  eafily  of  re- 

j l  trench ment ;  and  as  the  opulent  have  a  greater  ffake  in 

the  country,  it  feems  reafonable  that  they  fhould  contri¬ 
bute  fomewhat  more  in  a  feafon  of  public  exigency.  A 
1 1  gradation  continually  augmenting,  fuch  as  takes  place 

J  in  moff  of  the  other  afieffed  taxes,  feems  to  be  ffrongly 

called  for  in  this.  The  full  proportion  of  ten  per  cent, 
was,  from  the  firff,  impofed  upon  incomes  of  200l.  a  - 
year,  and  though  this  was  infinitely  too  low,  yet  at  a 
Ji  fubfequent  period  (in  1806)  it  was  brought  down  to 
lif’  ijol.  This  fum,  according  to  the  prefent  rate  of  ex- 
penee,  is  the  very  loweff  at  which  any  family  in  the 
middling  rank  can  poffibly  be  fupported.  The  whole  of 
{1  this  clafs,  therefore,  a  clafs  which  has  fo  many  claims  to 

[.  the  favour  of  the  legiflature,  is  afieffed  to  the  very  fame 

[,  amount  as  the  higheff  clafles.  The  firft  conveniences  of 

life  are  taxed  at  the  fame  rate  as  its  moff  fuperffuous 
j,  luxuries.  Certainly  loocl.  a-year  ought  to  be  the  firft 

g  ineome  liable  to  the  very  heavy-charge  of  10  per  cent,  j 

|i  ,  and  the  deficiency  hence  arifing  might  be  very  fairly 
{,  fupplied  by  an  inereafe,  gradually  augmenting,  upon  in- 

(■  comes  above  that  amount.  Fifteen  per  cent,  perhaps, 

’  f  ought  to  be  the  utmoft  that  it  ever  rofe  to  )  but  this 

j  charge  might  doubtlefs  be  more  eafily  fupported  by  an 

VqL.  XX.  Part  I. 
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income  of  io,oool.  a-year,  than  half  of  it  by  one  of 
2001.  or  300I.  1 

Modifications  ought  alfo  to  take  place,  according  to 
the  fource  from  which  the  income  isderived.  That  which 
arifes  from  capital  is  undoubtedly  of  greater  value  than 
mere  profeffional  income.  It  does  not  expire  with  its 
pofleffor  \  it  relieves  him  from  the  care  and  anxiety  of 
laying  up  a  provifion  for  his  family,  and  allows  him  to 
fpend  his  whole  income,  when,  to  another  perfon,  it 
would  be  the  moft  culpable  imprudence.  Of  all  fpecies 
of  capital,  land  feems  to  be  the  moff  valuable  and  dur¬ 
able.  It  ftands  alfo  moft  in  need  of  the  prote&ion  of 
the  ftate.  It  generally,  too,  comes  to  its  pofleffor  by 
inheritance,  and  is  not  the  fruit  of  his  own  induftry. 
With  regard  to  money,  although  its  value  is  Hill  much 
fuperior  to  falaries  or  profeffional  profits,  yet  it  feems  ra¬ 
ther  to  be  the  policy  of  government  to  favour  its  accumu¬ 
lation,  which  a  very  great  addition  of  charge  might  dif- 
courage.  Money  befides  is  a  more  moveable  fpecies  of 
property  than  land,  or  even  than  profeffional  income.  If 
heavily  taxed,  the  proprietor  might  withdraw  into  ano¬ 
ther  country,  and  his  capital,  with  the  induftry  which  it 
fupported,  be  thus  loft  to  the  community. 

The  prefent  tax  makes  no  diftin&ion  between  Income 
which  dies  with  its  pofleffor,  and  income  arifing  from 
land  or  capital.  Yet  fuch  a  diftin&ion,  if  it  appeared 
eligible,  might  eafily  be  made  under  the  prefent  fyftem 
of  collection,  which  demands  a  ftatement,  not  only  of 
the  amount  of  income,  but  of  the  fource  from  which 
it  arifes.  The  propriety,  however,  of  fuch  a  charge  de¬ 
mands  fome  confideration.  Land,  it  is  true,  is  well  able 
to  bear  a  confiderable  fhare  of  the  public  burthens.  But 
land,  in  this  country,  and  in  almoff:  every  other,  is  the 
fubjeCt  of  a  peculiar  tax,  over  and  above  what  is  paid 
by  income  arifing  from  other  fources.  If  therefore  it 
were  alfo  to  pay  a  greater  proportion  of  the  income  tax, 
the  preffure  might  become  unjuftly  fevere.  The  land 
tax  in  this  country  amounts  to  about  two  millions. 
Were  we  to  fuppofe  the  fhare  of  the  income  paid  by 
land  to  amount  to  5,opo,oool.  (a  large  allowance),  land 
would  then  pay  fourteen  per  cent,  which  feems  as 
much  as  can  reafonably  be  exacted.  No  fueh  burden, 
at  leaft  in  any  fenfible  degree,  fails  upon  ftock  ;  but  for 
the  reafons  above  ftated,  the  propriety  of  taxing  it  hea¬ 
vily  feems  fomewhat  equivocal. 

According  to  the  original  bill,  as  propofed  by  Mr 
Pitt,  very  liberal  exemptions  were  granted  on  account 
of  children.  To  encourage  marriage  and  the  rearing 
of  families,  has  been  generally  confidered  by  legiflators 
as  an  important  object.  From  fome  recent  (peculations, 
however  it  has  appeared  doubtful  whether  it  be  defir- 
able  to  remove  the  obftacles  to  marriage  which  arife 
from  the  difficulty  of  fubfiftence.  Whether  from  thefe 
views,  or  for  the  mere  wifti  of  rendering  the  tax  more 
produ&ive,  this  exemption -has  been  gradually  circum- 
feribed.  The  laft  regulation  made  refpc&ing  it  feems 
to  be  of  a  very  capricious  nature.  An  allowance  of 
four  per  cent,  is  given,  but  only  for  the  number  of 
children  exceeding  two.  This  allowance  befides  is 
given,  not  out  of  the  income  tax  itfelf,  but  out  of  the 
affeffed  taxes.  It  is  difficult  to  conceive  any  motive  for 
this  laft  regulation  ;  and,  efpecially  in  the  cafe  of  the 
middling  claffes,  it  may  fometimes  render  the  exemption 
nugatory. 

Other  AJJeJfed  Taxes . —  A  confiderable  revenue  is  raifed 
E  e  in 
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Taxation.  this  country  by  taxes  on  men  fervants,  pleafure  horfes, 
carriages,  dogs,  Sec,  Thefe  are  all  luxuries,  the  ufe  of 
which  is  confined  to  the  mod  opulent  claffes  •  they  form, 
therefore,  extremely  proper  fubje&s  of  taxation.  The 
income  tax  indeed,  modified  as  above  flated,  might  per¬ 
haps  come  inftead  of  all  fuch  taxes ;  but  while  that  tax 
favours  the  higher  above  the  middling  claffes,  thefe  in 
queftion  tend  to  remedy  that  inequality.  One  affeff- 
ment,  however,  is  of  a  different  nature ,  that  upon  la¬ 
bouring  horfes.  It  is  not  likely,  and  certainly  could 
never  be  intended,  that  this  tax  fhould  redrain  the  ufe 
of  thefe  indifpenfable  inflruments  of  agriculture.  Nei¬ 
ther  can  the  duty  fall  upon  the  farmer,  who,  in  all  cafes, 
mud  have  his  profits.  To  fecure  this,  he  mud  pay  the 
lefs  rent,  in  proportion  as  he  pays  the  more  tax  ;  and 
this  duty  will  finallv  operate  as  a  land  tax.  It  does 
not  feem,  however,  to  have  any  advantages  above  a  di- 
red  affeffment  of  the  fame  nature.  It  will  bear  hard 
upon  the  farmer  who  is  in  the  middle  of  his  leafe  at 
the  time  of  its  being  impofed.  If  at  all  heavy,  it  may 
have  fome  tendency  to  limit  the  ufe  of  fuch  horfes,  and 
to  encourage  inferior  fubditutes.  The  tax  was  fird 
laid  at  2s.  and  was  judified  only  by  its  extreme  light- 
nefs.  It  was  then  gradually  raifed  to  14s.  ;  but  a  pro- 
pofal  to  raife  it  dill  higher  was  thrown  out  by  parlia¬ 
ment,  and  has  never  been  again  revived. 

2.  Taxes  upon  Commodities  .-—The  experience  of  the 
difeontent  excited  by  direct  affeffments,  and  of  the  dif¬ 
ficulty  of  proportioning  them  equally,  led  to  the  impo- 
lition  of  taxes  on  confumable  commodities.  Thefe  be¬ 
ing  laid  in  the  fird  indance  on  the  commodity  at  the 
time  of  its  produdion  or  importation,  are  finally  paid 
by  the  confumer  in  the  increafed  price  of  his  goods. 
No  taxes  are  fo  little  felt,  or  excite  fo  little  difeontent. 
The  duty,  mingling  with  the  price  of  the  goods,  is  con¬ 
founded  with  it  ;  and,  unlefs  when  the  tax  is  fird  im¬ 
pofed,  and  a  fudden  rife  in  confequence  takes  place,  the 
great  mafs  of  the  people  are  even  ignorant,  how  much 
of  what  they  pay  goes  to  government,  and  how  much 
conditutes  the  mere  price  of  the  goods.  The  payment 
is  alfo  made  in  the  mod  convenient  manner,  and  may 
be  divided  into  the  fmalled  portions.  The  power  of 
not  paying  by  ccafing  to  confume  the  article  taxed,  goes 
a  great  way  in  fuppreding  murmurs.  Thus,  indeed, 
thofe  whofe  expence  does  not  keep  pace  with  their  for¬ 
tunes,  pay  an  unequal  fliare  of  the  common  contribu¬ 
tion.  But  as  the  law  is  generally  difpofed  to  recom¬ 
mend  economy,  it  will  not  perhaps  confider  this  as  a 
ferious  objection. 

For  thefe.  reafons,  the  modern  fydem  of  finance,  par¬ 
ticularly  in  this  country  where  it  is  fo  much  an  object 
to  avoid  difeontent,  has  (hewn  a  decided  favour  to  this 
mode  of  railing  a  revenue.  And  perhaps,  upon  the 
whole,  they  are  the  bed  of  any  ;  yet  the  evils  with 
which  they  are  attended  are  by  no  means  inconfiderable. 

1.  Thefe  taxes  take  more  out  of  the  pocket  of  the 
people,  in  proportion  to  what  they  put  in  that  of  the 
public,  than  anv  other.  This  arifes  from  the  extenfive 
and  minute  fuperintendence  which  is  neceffary  for  their 
proper  coILe&ion.  For  this  purpofe,  a  number  of  officers 
mud  be  kept,  whofe  falaries  form  a  ferious  deduction 
from  the  produce.  In  Smith’s  time,  this  expence  amount¬ 
ed  to  above  54  per  cent,  on  the  duties  of  excife,  and 
above  10  per  cent,  on  thofe  of  cuftoms.  The  great 
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augmentation  of  revenue  which  has  taken  place  fince  Taxati 
that  time,  has  been  produced  more  by  an  increafe  of  r 
duty  on  articles  formerly  taxed,  than  by  the  introduc¬ 
tion  of  new  fubjeCts  of  taxation.  The  expence  of  col¬ 
lection,  however,  bears  dill  a  larger  proportion  to  the 
amount  colleCled,  than  either  in  the  damps  or  affeffed 
taxes. 

There  is  another  way,  in  which  the  burden  of  thefe 
taxes  is  rendered  heavier  on  the  public.  The  merchant 
or  producer  advances  the  tax,  often  a  confiderable  time 
before  lie  can  difpofe  of  the  article.  He  mud  therefore 
have  not  only  indemnification  to  the  amount  of  the  duty, 
but  alfo  profit  on  the  advance  which  he  has  made. 

It  is  univerfally  obferved,  that  when  a  new  tax  is  im¬ 
pofed,  the  article  rifes  more  than  in  proportion  to  it.  The 
public  commonly  murmur,  and  complain  that  the  mer¬ 
chant  has  merely  made  the  tax  a  pretence  for  this  dis¬ 
proportionate  increafe  in  the  price  of  his  article.  The 
truth  is,  however,  that  the  merchant  has  a  reafonable 
claim  to  receive  the  fame  profit  on  that  part  of  his  ca¬ 
pital,  which  he  has  employed  in  advancing  the  tax,  as 
upon  that  which  he  employed  in  the  original  purchafe 
of  the  commodity. 

2.  Though  the  colle&ion  of  thefe  taxes  is  lefs  griev¬ 
ous  to  the  great  mafs  of  the  people,  yet  it  falls  heavier 
on  certain  claffes.  Thefe  are  the  dealers  in  excifeable 
commodities.  As  evafion  is  much  eafier  here  than  in 
affeffed  taxes,  a  more  grinding  fydem  of  fuperintendance 
becomes  requifite.  The  tax-gatherer  mud  have  con¬ 
tinual  accefs  to  every  part,  not  only  of  the  worklhop, 
but  even  of  the  private  houfe,  of  the  dealer  in  them. 

No  time,  no  place,  can  be  exempt  from  his  vifits.  The 
power  with  which  he  is  inveded  may  alfo,  if  he  be  fo 
difpofed,  give  occafion  to  infolence  at  lead,  if  not  to  op- 
preffion.  Now,  as  the  dealers  in  thefe  commodities  form 
a  part,  and  even  a  pretty  numerous  part  of  the  fociety, 
any  harddiip  falling  upon  them  mud  be  a  confiderable 
evil.  It  is  felt,  befides,  though  not  dire&ly,  by  the  red 
of  the  fociety.  It  has  already  been  obferved,  under  the 
head  of  Political  Economy,  that  every  difagreeable 
circumdance  attendant  on  any  profeffion,  neceffarily 
raifes  the  rate  of  wages  and  profit  in  that  profeffion.  It 
cannot  be  fuppofed,  that  the  dealers  in  thefe  commodi¬ 
ties  will  fubmit  to  the  hardfhips  we  have  noticed,  with¬ 
out  claiming  fome  indemnification  in  the  price  of  their 
goods.  Thus  the  fird  inconvenience  will  be  augment¬ 
ed,  and  dill  more  will  be  taken  from  the  people,  with¬ 
out  any  addition  to  the  revenue  of  the  public. 

3.  Thefe  taxes  give  birth  to  the  trade  of  fmuggling, 
a  trade  at  once  injurious  to  the  public,  and  ruinous  to 
the  individual.  Unfortunately  the  lax  date  of  public 
morals,  in  regard  to  this  point,  offers  a  drong  temptation 
to  grafp  at  the  extraordinary  profits  which  fmuggling 
affords  ;  and  from  the  fame  caufe,  the  produce  of  fuch 
traffic,  when  fuccefsful,  is  always  fure  of  a  ready  fale. 
This  trade,  however,  in  the  end,  generally  ruins  not  on¬ 
ly  the  fortune,  but  alfo  the  morals  of  him  by  whom  it 
is  purfued.  It  trains  to  the  practice  of  falfehood,  per¬ 
jury,  and  other  vices,  without  which  it  cannot  be  car¬ 
ried  on  with  any  chance  of  fuccefs. 

4.  Such  taxes  always  alter  more  or  lefs,  the  natural, 
and  confequently  the  mod  advantageous  dire£lion  of  na¬ 
tional  indudry.  The  tax  upon  wine  mud  diminifh  the 
confumption  of  that  article,  and  confequently  the  in¬ 
dudry 
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(  ion.  duftry  employed  in  producing  it.  Wine  indeed  is  not 
—  a  commodity  of  Britilh  produ&ion  \  but  it  mull  be  pur  • 
chafed  with  Britifh  commodities,  and  if  the  merchant 
cannot  import  it,  neither  can  he  afford  a  market  for 
thefe  Britilh  articles  which  were  to  be  given  in  exchange 
for  it.  Dr  Smith  feems  to  imagine,  that  thefe  taxes 
produce  an  abfolute  defalcation  in  the  amount  of  na¬ 
tional  produce  \  a  fuppofltion  in  which  we  are  inclined 
to  differ  from  him.  Although  there  is  a  diminution 
in  the  demand  for  this  particular  article  \  yet  as  the  fum 
levied  is  not  withdrawn  from  the  national  expenditure, 
but  is  merely  transferred  from  one  clafs  of  perfons  to 
another,  it  mull  ftill  fupport  a  demand,  if  not  for  the 
fame,  at  leaft  for  fome  other  fpecies  of  commodities. 
Thus  the  public  will  fuffer  chiefly  from  the  inconve¬ 
niences  attendant  on  the  change.  Other  reftraints,  how¬ 
ever,  for  which  there  is  no  fuch  compenfation,  are  ne- 
ceffarily  attendant  on  the  collection  of  fuch  duties.  In 
order  to  render  this  efficacious,  regulations  muft  often 
be  made,  as  to  the  manner  in  which  the  trade  is  to  be 
carried  on  5  and  it  is  always  to  be  apprehended,  that 
governments  will  be  more  attentive  to  the  fecurity  of 
the  revenue,  than  to  the  eafe  of  the  public.  In  arbi¬ 
trary  and  unenlightened  governments,  this  propenfity 
becomes  often  fo  powerful,  as  to  throw  the  moil  formid¬ 
able  obftacles  in  the  way  of  that  free  circulation  of  com¬ 
modities  on  which  the  profperity  of  trade,  and  of  all  in- 
duftry,  eflentially  depends. 

The  commodities  on  which  thefe  duties  are  impofed, 
may  be  either  the  neceflaries  or  the  luxuries  of  life.  Be¬ 
tween  thefe  two  divifions  the  line  is  not  eafily  drawn. 
NecefTaries, ftriCtly  fpeaking,  are  confined  to  thofe  things, 
without  which  life  cannot  be  fupported  or  health  pre- 
ferved.  Yet,  though  the  philofopher  may  reafon  thus, 
the  fovereign  cannot  confine  his  people  within  fuch  ftriCI 
limits.  In  regard  to  food  indeed,  which  is  entirely  a 
domeftic  arrangement,  this  definition  may  hold  ,  but  in 
clothing  and  lodging,  the  arrangements  of  which  are  in 
the  eye  of  the  public,  long  cuflom  may  impofe  obliga¬ 
tions  of  decency  and  propriety,  which  fall  little  fhort 
of  abfolute  neceffity.  Every  thing,  in  this  refpeCl,  muft 
be  confidered  as  neceffary,  which  a  common  labouring 
perfon  of  the  lowed  clafs  cannot  want,  without  incurring 
the  reproach,  or  exciting  the  commiferation,  of  others  in 
the  fame  ftation. 

Taxes  upon  the  neceffaries  of  life  have  the  fame  effect 
with  taxes  upon  the  wages  of  labour.  Dr  Smith,  and 
molt  other  writers,  feem  to  conceive  that  the  immediate 
effect  of  fuch  taxes  is  to  raife  the  wages  of  labour.  But 
we  do  not  fee  that  fuch  can  be  the  cafe.  Nothing  can 
raife  the  wages  of  labour,  except  an  augmentation  of  the 
funds  deftined  for  its  fupport.  But  thefe  funds,  far  from 
being  raifed  by  fuch  taxes,  are  fomewhat  diminifhed. 
The  employers  of  the  poor,  being  themfelves  affected 
by  them,  will  be  lefs  able  to  pay  wages  than  before.  It 
is  quite  a  fallacy  to  urge,  that  the  labourer,  if  he  does 
not  get  fufficient  wages,  will  refufe  to  work.  This 
might  be,  if  the  tax  affected  only  a  certain  clafs  of  la¬ 
bourers,  and  left  the  reft  free.  The  labourer,  if  he  could 
not,  over  and  above  the  tax,  obtain  the  regular  ftandard 
rate,  would  withdraw  to  other  employments.  The 
confequence  would  be,  a  rife  of  the  wages  of  the  taxed 
labour,  with  a  flight  fall  in  thofe  of  every  other,  propor¬ 
tioned  to  the  additional  number  who  would  thus  be 
thrown  upon  it.  But  where  the  tax  falls  equally  upon 


labour  of  every  defcription,  as  taxes  upon  the  neceflaries  Taxation, 
of  life  muft  do,  there  is  no  new  quarter  to  which  the  L" — " vr*"*”* 
labourer  can  turn  \  there  is  nothing  either  to  raife  or  to 
lower  wages  \  the  fupply  of  and  demand  for  labour  con¬ 
tinue  the  fame.  The  effeCl  of  the  tax  is  merely  to  di- 
minifti  the  fubflftence  of  the  labourer  in  proportion  to 
its  amount. 

This,  however,  is  merely  the  firft  effeCl  ;  for  the  di- 
ruiniftied  fubflftence  will  foon  begin  to  aCt  upon  the  po¬ 
pulation,  which  furnifties  the  fupply  of  labour.  Were 
wages  at  the  time  fo  low  as  to  furnifti  merely  the  ne¬ 
ceflaries  of  life  according  to  the  firft  definition,  that  is, 
fuch  neceflaries  as  it  could  not  fubfift  without,  the  ine¬ 
vitable  confequence  feems  to  be,  that  part  of  the  labour¬ 
ing  poor  muft  periih  for  want.  Such  a  calamitous  ef¬ 
fect  feems  aClually  to  refult,  in  the  crowded  population 
of  fome  eaftern  empires,  when  a  deficient  crop  produces 
a  fcarcity  of  fubflftence.  Happily,  however,  the  la¬ 
bouring  poor  are  feldom  fo  wholly  without  refource.  In 
general  the  wages  are  fufficient  to  allow  them  a  portion 
of  the  other  defcription  of  neceflaries,  and  even  of  lux¬ 
uries,  by  retrenching  which,  they  can,  in  the  event  of 
fuch  a  tax,  preferve  themfelves  from  abfolute  ftarvation. 

In  the  end,  however,  the  difeouragement  to  marriage, 
and  difficulty  of  rearing  children,  will  reduce  the  po¬ 
pulation.  This  reduction,  diminifhing  the  fupply  of  la¬ 
bour,  will  increafe  wages,  till  they  cover  the  amount  of 
the  tax.  The  fame  fum,  divided  among  a  fmaller  num¬ 
ber,  will  make  more  to  each. 

High  wages  operate  as  a  complete  tax  upon  every 
fpecies  of  manufactured  produce.  The  manufacturer 
muft  charge  upon  the  price  of  his  goods  the  whole  fum 
which  he  has  paid  to  his  workmen  with  a  profit.  In 
the  market  of  the  world,  therefore,  he  muft,  cateris  pct~ 
ribus,  be  underfold  by  the  manufacturer  who  refides  in 
a  country  where  labour  is  cheaper.  When  thefe  high 
prices,  however,  are  the  refult  of  national  profperity, 
when  they  improve  the  fubfiftence  of  the  labourer,  and 
lay  a  foundation  for  increafed  population,  this  disadvan¬ 
tage  will  weigh  very  light  in  the  balance.  But  where 
they  are  the  refult  of  diminifhed  population,  and  attend¬ 
ed  with  no  improvement  in  the  condition  of  the  labour¬ 
ing  poor,  they  form  one  of  the  greateft  evils  with  which 
a  nation  can  be  affliCled. 

For  thefe  reafons,  taxes  upon  the  neceflaries  of  life* 
though  certainly  productive,  have  always  been  found  to 
be  oppreflive  and  ruinous  to  the  profperity  of  a  ftate. 

Luxuries,  therefore,  form  the  proper  objeCts  of  taxation. 

As  every  one,  if  unable  to  purchafe  his  ufual  quantity, 
can  either  diminifh  it  or  abftain  altogether,  the  rife  of 
the  article  has  no  tendency  to  induce  fuch  a  degree  of 
vTant,  as  to  check  population,  and  thus  caufe  a  rife  to 
the  wages  of  labour.  This  power  of  abftinence  may 
indeed  lead  to  a  certain  inequality  \  but  as  this  inequa¬ 
lity  is  altogether  voluntary,  it  can  neither  excite  mur¬ 
muring,  nor  be  confidered  as  a  ferious  hardfhip.  The 
greateft  irregularity  is  in  the  cafe  of  abfentees,  by  whom 
fuch  taxes  are  evaded  altogether. 

It  is  not,  however,  we  muft  obferve,  from  the  mere 
luxuries  of  (hew  and  oftentation  that  any  important  or 
permanent  revenue  is  to  be  drawn.  Thefe  are  confined 
chiefly  to  perfons  of  large  fortune,  who  are  few  in  num¬ 
ber,  and  are  always  fubjeCl  to  the  influence  of  fafhion, 
fo  that  little  dependence  can  be  placed  on  their  regular 
confumption.  The  luxuries  from  vffiich  alone  a  great 
E  e  a  revenue 
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revenue  can  be  drawn  are  thofe  which,  among  the  higher  abufe. 
and  middling  claffes,  have  come  to  be  confidered  almoft 
as  neceffaries,  and  which  are  extenfively  ufed  by  fuchas 
are  in  eafy  circumftances,  even  among  the  lower  orders. 

The  only  drink  neceffary  for  fupporting  the  human 
conftitution  in  perfeCt  health,  feems  to  be  pure  water. 

Men,  however,  have  an  univerfal  propenfity  for  fome- 
thing  more,  both  to  gratify  their  tafte,  and  to  exhilarate 
their  fpirits.  Fermented  and  fpirituous  liquors,  tea, 
cofFee,  &:c.  are  had  recourfe  to  with  this  view,  and  are 
habitually  ufed  in  various  forms  and  degrees,  by  almoft 
every  inhabitant  of  this  country.  Such  articles  form 
therefore  the  grand  bafts  of  this  fyftem  of  taxation. 

Of  all  fuperfluities,  tea  feems  to  be  one  of  the  greateft. 

It  affords  neither  nouriiliment  nor  ftrength,  and  is  ge¬ 
nerally  confidered  by  phyficians  as  injurious  to  the  hu¬ 
man  conftitution.  Being  imported  befides  from  a  re¬ 
mote  country,  the  intercourfe  with  which  was,  by  the 
mercantile  fyftem,  ftigmatized  as  injurious,  it  was  con¬ 
fidered  as  every  way  a  fair  fubjeft  of  taxation.  Very 
high  duties  were  accordingly  accumulated  upon  it, 
which,  in  1783,  amounted  to  nearly  30  per  cent,  on  the 
value,  befides  an  excife  of  is.  on  every  pound.  It  was 
found  that  fo  high  a  duty  opened  a  wide  door  to  the 
fmuggling  of  a  commodity  of  fo  fmall  bulk,  and  which 
was  then  imported  in  large  quantities  by  all  the  neigh¬ 
bouring  countries.  It  was  calculated,  that  though  duty 
was  paid  on  five  or  fix  millions  of  pounds,  the  confump- 
tien  of  Great  Britain  amounted  to  more  than  double 
that  quantity.  A  plan  was  therefore  brought  forward 
by  Mr  Pitt  to  fubftitute  in  its  room  an  additional  tax 
on  windows.  Smuggling  was  no  doubt  checked,  and 
the  people  were,  on  the  whole,  gainers  3  yet  the  new 
tax,  being  affeffed,  was  more  heavily  felt  by  the  public 
than  its  predeceffor,  which  was  only  a  duty  on  confump- 
tion.  Since  that  time,  the  exigency  of  the  times  has  made 
it  again  neceffary  to  have  recourfe  to  this  article  5  and 
the  tax  upon  tea  has  been  raifed  even  higher  than 
it  was  previous  to  the  commutation  tax.  The  diminu¬ 
tion,  however,  of  the  Indian  trade  carried  on  by  the 
other  powers,  joined  to  the  ftri&er  precautions  againft 
fmuggling,  has  prevented  its  renewal  to  nearly  the  fame 
extent  as  formerly.  Tobacco  is  a  ftill  more  complete 
fuperfluity  than  tea,  yet  its  ufe  is  very  extenfive.  It  has 
therefore  been  juftly  confidered  as  one  of  the  propereft 
of  all  fubje&s  of  taxation,  and  duties  have  been  laid  up¬ 
on  it,  amounting  to  five  or  fix  times  the  original  value 
of  the  article. 

Wine  is  the  wholefomeft  of  all  fermented  liquors, 
and  is  even  pretty  extenfively  ufed  as  a  medicine.  Thefe 
circumftances  might  feem  to  entitle  it  to  feme  favour, 
which,  however,  it  has  not  experienced.  Being  entire¬ 
ly  a  foreign  commodity,  and  being  particularly  cultiva¬ 
ted  by  a  nation  long  the  object  of  our  commercial  jea- 
loufy,  it  has  incurred  the  decided  hoftility  of  the  mer¬ 
cantile  fyftem.  Duties  have  been  impofed,  confiderably 
exceeding  the  original  value*  A  preference  has  alfo 
been  (hewn  to  the  wines  of  Portugal  and  Spain,  (though 
inferior  in  quality),  which  has  rendered  them  the  com¬ 
mon  drink  of  this  country. 

Spirits  are  an  article  entenfively  confumed  in  this 
country,  and  on  which  a  high  duty  may,  with  the 
greateft  propriety,  be  impofed,  for  the  purpofes  not  on¬ 
ly  of  revenue,  but  of  moral  regulation.  They  afford  no 
nouriihmeift,  an^  are  in  the  higheft  degree  liable  to 
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They  are  affe&ed  by  the  general  tax  on  malt  j  Tax 
but  pay,  befides,  a  confiderable  one  when  manufa&u-  w 
red.  In  order  to  obviate  the  fmuggling  which  was^car- 
ried  to  a  great  extent  in  the  making  of  fpirits,  it  has 
been  found  advifable  to  lay  the  duty  on  the  ftill,  in  pro¬ 
portion  to  its  contents.  It  is  paid  by  the  month  3  and 
the  diftiller,  when  he  choofes  at  any  time  to  intermit 
his  operations  for  that  period,  may,  by  giving  due  no¬ 
tice  to  the  officers  of  revenue,  avoid  being  charged. 
When  this  plan  was  fir  ft  adopted,  the  duty  was  com¬ 
paratively  very  low.  But  Mr  Pitt  foon  found  him- 
felf  completely  deceived  as  to  the  produCtivenefs  of 
this  rate  of  duty.  It  was  raifed  therefore  fucceftively 
to  162I.  its  prefent  rate.  This  fyftem  lays  the  diftiller 
under  a  temptation  to  work  very  rapidly,  which  is  fup- 
pofed  to  be  injurious  to  the  quality  of  the  fpirits.  It 
obliges  them  alfo  to  work  without  intermiffeon,  which 
they  did  at  firft  without  even  the.  exception  of  Sunday, 
till  that  practice  was  prohibited  by  the  legiflature.  It 
may  be  proper  to  notice,  that  this  mode  of  impofitiou 
is  confined  to  Scotland,  and  that  in  England  it  is  laid 
upon  the  wort  or  wadi. 

Fermented  liquors  from  malt  are  much  more  ufeful. 
They  are  the  moft  nutritive  perhaps  of  any  fpecies  of 
drink,  and  are  on  that  account  well  fuited  to  thofe  who 
are  engaged  in  hard  labour.  Neither  do  they  offer  the 
fame  temptations  to  excefs  ;  yet  their  extenfive  ufe,  and 
the  neccrfity  of  raifing  a  revenue,  have  led  the  legifia- 
ture  to  confider  them  as  a  ftaple  fubjeCl  of  taxation,  and 
they  are  now  charged  with  a  duty  of  nearly  100  per 
cent.  Dr  Smith  advifes  the  transference  of  the  whole  tax 
on  beer  to  the  malt  tax.  The  latter  appears  to  be  lefs 
liable  to  fmuggling,  and  it  obviates  the  prefent  exemp¬ 
tion  enjoyed  by  private  brewers,  which  is  evidently  un- 
reafonable  and  unequal.  The  only  objection  feems  to 
be,  that,  being  impofed  at  an  earlier  period  of  the  ma¬ 
nufacture,  it  obliges  the  manufacturer  to  lie  longer  out 
of  his  advance,  and  confequently  to  demand  a  greater 
profit  •  though  this  might  perhaps  be  obviated  by  al¬ 
lowing  him  a  longer  credit.  The  additional  taxes, 
however,  impofed  upon  this  article,  have  been  all  laid 
upon  beer  ©r  porter.  In  general,  it  would  appear  that 
confiderable  unneceffary  trouble  is  occafioned  by  taxing 
fucceftively  different  ftages  of  a  manufacture.  By  lay¬ 
ing  the  whole  either  upon  malt,  or  upon  beer,  a  confi¬ 
derable  expence  of  collection  might  be  faved,  without 
any  diminution  of  the  produce. 

There  are  many  fpecres  of  food  which  cannot,  ftriCtly 
fpeaking,  be  confidered  as  neceffaries  of  life,  fince  their 
place  can  be  fup plied  by  fome  lefs  expen  five  fubftitute. 
Butcher  meat  can  be  fupplied  by  eggs,  butter,  and 
other  products  of  milk  ;  wheaten  bread  by  other  bread 
of  inferior  grains,  It  may  be  obferved,  however,  that 
the  impofition  of  a  tax  on  the  fuperior  article  would 
produce  an  increafed  demand  for  the  inferior  5  and  con¬ 
fequently  raife  its  price.  Accordingly,  both  butcher 
meat  and  wheaten  bread  are  universally  numbered 
among  the  neceffaries  of  life  ;  nor  do  we  recollect,  in 
the  Britifh  fyftem  of  taxation,  an  inftance  of  folid  food 
liable  to  duty.  This  is  not  the  cafe  in  other  countries, 
particularly  in  Holland.  Heavy  taxes  are  there  impo¬ 
fed  upon  both  articles.  All  butcher  meat  pays  a  duty 
of  more  than  7  per  cent,  of  its  value.  All  cattle,  be¬ 
fides,  pay  about  5s.  per  annum.  The  tax  upon  ground 
corn  is  alfo  very  heavy  and  undiftinguifliing.  Wheat 
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pays  104  florins  (nearly  9I.)  per  laft.  Nor  are  the  in¬ 
ferior  grains  entirely  exempted,  Bye  pays  42  florins 
(about  3I.  IDs.)  ;  barley,  beans,  and  oats,  about  2l. 
Smith  is  not  difpofed  to  cenfure  thefe  heavy  impolitions, 
as  they  may ‘have  been  rendered  neceflary  by  the  long 
ivars  in  which  this  people  were  engaged  for  the  fupport 
of  their  independence  \  and  when  proper  fubjeCtsof  tax¬ 
ation  are  exhaufled,  recourfe  mult  be  had  to  improper 
ones.  Upon  examining  the  liil,  however,  of  Dutch 
taxes,  we  do  not  find  that  the  taxes  upon  articles  of 
luxury  are  fo  very  high,  as  to  have  reduced  the  legifla- 
tors  of  that  country  to  fuel]  an  extremity.  The  exeife 
upon  the  aam  of  wine,  equal  to  40  Englifti  gallons,  is 
only  14  florins,  or  about  il.  5s.  Tobacco,  fo  fair  an 
article  of  taxation,  and  fo  much  ufed  in  Holland,  is 
taxed  only  by  a  flight  licence,  eftimated  at  little  more 
than  a  halfpenny  a  pound.  Beer  and  fpirits  are  taxed 
fiill  more  moderately  than  wine.  Befides,  even  fuppo- 
fing  all  the  articles  of  luxury  to  be  exhaufted,  we  fliould 
conceive  it  more  advifabie  to  have  recourfe  toaflefiments 
upon  income  to  the  neceflary  extent,  than  to  duties  up¬ 
on  articles  of  neceflity.  Accordingly,  in  this  country, 
a  larger  revenue  in  proportion  to  the  population,  is  now 
raifed  than  ever  was  raifed  in  Holland,  without  having 
recourfe  to  thefe  ruinous  refources. 

Clothes  and  furniture  are,  to  a  certain  extent,  as 
much  neceflaries  of  life  as  food.  The  quantity  of 
them,  however,  which  comes  under  this  defeription,  is 
much  lefs  *,  by  far  the  greater  part  of  the  expence  which 
is  laid  out  in  this  way  being  for  the  purpofe  of  conve¬ 
nience  at  moft,  if  not  of  mere  (hew  and  oftentation. 
There  feems  therefore  noreafon  for  fparing  any,  beyond 
thofe  plaineft  articles  which  decency  demands  from  the 
loweft  of  the  people.  This  clafs  of  commodities,  how¬ 
ever,  has  met  with  peculiar  indulgence,  in  confequence 
of  the  favour  entertained  by  the  mercantile  fyftem  for 
manufactures  of  every  kind.  Woollens  and  hardwares, 
the  two  ftaples  of  England,  have  been  completely  ex¬ 
empted.  The  fame  favour  has  been  fhewn  to  linen, 
the  ftaple  of  the  filter  kingdoms.  Yet,  provided  a  cor- 
refponding  drawback  were  allowed  on  exportation,  there 
does  not  appear  any  good  rcafon  why  the  finer  forts  of 
all  thefe  fabrics  (hould  not  be  made  aiubjeCt  of  revenue. 
Printed  linens  and  cottons,  which  have  recently  been 
fo  abundantly  produced  both  in  England  and  Scotland, 
have  been  made  to  pay  a  confiderable  tax. 

But  though  the  legiflature  of  this  country  has  been 
thus  laudably  attentive  to  avoid  touching  on  the  firft 
neceflaries  of  life,  there  are  fiill  feveral  particulars  in 
which  it  has  failed.  One  of  the  moft  important  of  thefe 
is  coal,  an  article  of  the  firft  utility,  the  univerfal  fuel 
of  this  country,  and  the  material  of  many  of  its  moft 
important  manufactures.  It  is  the  lefs  able  to  bear  any 
duty,  becaufe  from  its  local  and  bulky  nature,  the  ex¬ 
pence  of  tranfport  is  often  very  heavy.  London  is  fup- 
plied  with  coal  from  Ncwcaftle,  which  is  300  miles  di- 
ftant.  If  a  bounty  could  in  any  cafe  be  advifabie,  it* 
would  be  in  fuch  a  cafe.  The  legiflature,  however,  has 
judged  otherwife,  and  has  impofed  upon  every  ton  of 
fea-borne  coal,  a  duty  of  3s.  6d.  Coals  carried  by  land 
or  inland  navigation  are  duty  free.  Through  the  exer¬ 
tion  of  Lord  Melville,  Scotland,  to  the  north  of  St 
Abb’s  Head,  has  been  freed  from  this  duty  \  a  circum- 
ftance  which  has  materially  contributed  to  her  rapid 
ptofperity. 
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Salt,  though  it  may  not  be  requifite  for  the  fupport 
of  life,  has  yet,  by  immemorial  ufage  among  civilized 
nations,  been  conftituted  a  neceflary  of  life.  Notwith- 
{landing  this,  the  fmall  quantity  ufed  by  each  individual, 
and  the  minute  portions  in  which  it  is  purchafed,  make 
a  tax  upon  it  be  levied  with  lefs  murmuring  than  moft 
other  taxes.  Governments,  taking  advantage  of  this 
eireumftanee,  have  almoft  universally  made  it  a  fource 
of  revenue. 

In  this  country  the  tax  on  this  article  prefles  with 
the  greater  feverity,  as  fait  is  efiential  to  the  fifhery, 
one  of  the  moft  important  fources  of  national  ■wealth. 

It  is  true,  the  duty  is  drawn  back,  when  fait  is  fo  em¬ 
ployed  :  but  the  facility  of  fmuggling  by  means  of  this 
drawback,  produces  the  neceflity  of  ftriCl  regulations, 
which  cramp  extremely  this  branch  of  induftry,  efpe- 
cially  when  carried  on  in  that  fmall  fcale  which  is  pe¬ 
culiarly  fuited  to  it. 

Leather,  foap,  and  candles,  are  alfo  neceflaries  of 
life  taxed  in  this  country.  But  though  thefe  articles 
are  to  a  certain  extent  neceflary,  by  far  the  greateft: 
confumption  of  them  is  for  purpofes  of  luxury.  Al¬ 
though  therefore  thefe  taxes  do  prefs  upon  the  poor, 
their  weight  is  not  very  fevere.  It  might  feem  eafy 
enough,  at  leaft  in  the  firft  and  laft  of  them,  to  exempt 
thofe  coarfer  forms  of  the  commodity,  which  are  ufed 
by  the  lower  clafles,  and  thus  the  deficiency  of  revenue 
might  be  com  pen  fated  by  an  increafe  on  the  more  ex¬ 
pen  five  forms. 

Taxes  may  be  impofed  either  upon  exportation  or 
importation.  The  duties  of  cuftoms  were  at  firft  levied 
on  both  indifcriminately  5  but  as  the  mercantile  fyftem 
gained  ground,  and  an  anxious  defire  prevailed  to  en¬ 
courage  exportation  and  cheek  importation,  in  the  hope 
of  increafing  the  fpecie  in  the  country,  all  the  new  du¬ 
ties  were  laid  upon  the  latter,  while  the  former  was 
more  and  more  exempted.  Although  this  fyftem  may 
not  have  taken  its  rife  from  the  moft  enlightened  views, 
yet  no  reafonable  exception  can  be  taken  to  it.  The 
taxes  impofed  by  any  government  ought  to  fall  upon 
the  confumption  of  its  own  people,  not  upon  that  of 
others  ;  and  as  this  is  a  maxim  of  juftice,  fo  it  is  equally 
recommended  by  policy.  Were  a  government  to  tax 
its  own  exported  Commodities,  thefe  commodities  would 
alfo  have  to  pay  the  taxes  of  the  country  into  which 
they  were  imported*.  Loaded  with  this  double  bur¬ 
den,  they  could  not  advantageoufly  come  into  competi¬ 
tion  with  firrilar  articles,  either  the  produce  of  that 
country,  or  imported  from  another  ■which  followed  a 
more  liberal  policy.  It  is  only  therefore  upon  goods 
imported  or  produced  for  home  confumption,  that  thefe 
taxes  can  with  propriety  fall.  From  fimilar  views,  the 
materials  of  manufacture  have  been  generally  exempted 
from  duty.  We  have  already  obferved,  that,  provided 
thefe  manufactures  be  objeCts  of  luxury,  there  is  no 
good  reafon  why  they  fhould  not  pay  a  tax.  But  there-* 
is  an  evident  advantage  in  levying  the  duty  after ,  ra¬ 
ther  than  before ,  the  manufacturing  procefs.  In  the 
latter  cafe,*  the  merchant  being  obliged  to  advance  it 
fo  early,  muft  have  a  profit  on  his  advance,  proportion¬ 
ed  to  the  length  of  time  which  elapfes  till  the  commo¬ 
dity  is  fit  for  fale  and  this  profit  muft  be  paid  by  the 
confumer  in  the  price  of  the  goods. 

Should  we  fuppofe  indeed  a  nation  to  poflefs  a  mono¬ 
poly  of  any  particular  commodity^  fuch  a  nation  might 
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Taxation,  impofe  a  tax  on  its  export,  without  danger  of  its  mer- 
'  chants  being  fupplanted  in  the  foreign  market.  Still 

this  could  not  but  be  confidered  as  a  fomcwhat  illiberal 
fyilem  ;  and  it  would  alfo  bear  hard  upon  the  producer, 
who  would  Hill  probably  have  a  double  fyilem  of  duties 
to  pay,  fince  it  cannot  be  fuppofed  that  the  foreign 
country  fhould  regard  thcfe  monopolized  commodities 
with  peculiar  favour. 

With  the  view  of  following  up  the  principles  of  the 
mercantile  fyilem,  importation  duties  have  pften  been 
laid  upon  goods,  fo  heavy  as  to  amount  to  a  prohibition. 
Such  duties  are  not  intended  to  produce  any  revenue, 
but  to  favour  fome  home  manufadlure,  or  to  injure  that 
of  fome  foreign  nation,  which  is  an  obje£l  of  commer¬ 
cial  jealoufy.  In  the  fame  manner,  bounties  are  given 
to  forward  the  growth  of  fome  branch  of  indullry,  which 
is  the  object  of  peculiar  favour.  In  both  cafes,  the  re¬ 
venue  is  facrificcd,  without  any  real  advantage  accruing 
to  the  public.  The  indullry  and  capital  of  the  nation 
are  thus  turned  from  their  natural  diredlion  into  one 
which  is  lefs  advantageous,  and  the  public  is  injured  in- 
ftead  of  being  benefited. 

It  is  an  undoubted  principle,  that  whether  the  tax 
be  paid  at  the  time  of  importation,  or  at  manufacture, 
it  ought  to  be  paid  only  once.  Some  governments, 
prbfoundly  ignorant  of  the  true  principles  of  political 
economy,  have  repeated  the  impofition  at  every  fuccef- 
live  fale  of  the  property.  This  is  obvioully  unequal. 

The  value  of  property,  and  the  frequency  of  its  trans¬ 
ference,  are  two  things  altogether  dillinCl.  One  fpecies 
of  goods  may  thus  come  to  pay  ten  or  twelve  times  as 
much  as  another  of  the  fame  value.  But  great  as  is  its 
inequality,  its  impolicy  is  Hill  more  glaring.  It  forms 
the  moll  powerful  check  to  that  free  interchange  of 
commodities  which  is  the  very  foul  of  all  indullry.  It 
tends  to  confine  the  confumption  of  every  article  to  the 
place  of  its  produClion,  and  thus  to  exclude  all  thofe 
benefits  which  arife  from  the  extenfion  of  the  market. 

Gf  this  ruinous  nature  is  the  Spanilh  a/cava/a,  which 
conlilts  in  an  impofition,  originally  of  io,  but  now  only 
of  6  per  cent,  on  every  fale  without  exception,  whatever 
be  the  nature  of  the  property,  or  however  frequently 
repeated.  The  mere  undillinguilhing  nature  of  fuch  a 
tax  mull  be  a  great  evil  ;  but  it  is  rendered  far  more 
pernicious  by  the  obfiruClion  which  it  thus  throws  in  the 
way  of  every  fpecies  of  commercial  intercourfe. 

It  may  be  ellablilhed  as  a  principle  in  regard  to  thefe 
taxes,  that  they  ought  to  be  as  uniform  as  pollible,  and 
not  to  vary  in  different  parts  of  the  country.  Such  va¬ 
riations  neceffarily  lead  to  reftraints  on  the  free  circula¬ 
tion  of  commodities.  Each  province  becomes  as  an  in¬ 
dependent  kingdom,  the  frontier  of  which  is  guarded  by 
cullomhoufes  and  by  chains  of  officers,  through  which 
whoever  paffes  mull  fubmit  not  only  to  the  payment  of 
duties,  but  to  the  inconvenience  and  delay  of  having 
his  goods  fearched.  Such  was  the  cafe  both  in  France 
and  in  Spain,  where  each  province  having  formerly 
been  feparate  and  independent,  retained  Hill  its  diilin£t 
fyilem  of  taxation.  The  tranfporting  of  goods  from  one 
province  to  another  was  like  exporting  them  to  a  foreign 
country  ;  the  fame  barriers  of  cullomhoufes,  duties,  and 
revenue  officers,  oblfru£led  their  paffage.  One  of  the 
circumltances  which  has  moll  contributed  to  the  profpe- 
rity  of  Great  Britain  is  the  uniformity  of  taxation 
throughout,  and  confequently  the  entire  freedom  of 
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commerce  from  one  part  of  the  illand  to  the  other.  Tax 
This  was  the  principal  advantage  which  Scotland  de-'— -y 
rived  from  the  union  $  and  it  has  been  fuch  as  fully  to 
compenfate  for  the  increafed  burdens  to  which  that  mea- 
fure  fubjefled  her. 

Duties  upon  confumption,  inllead  of  being  levied  up¬ 
on  the  trader,  may  be  levied  upon  the  perfon  confuming, 
who  may  be  made  to  pay  a  certain  fum  as  a  licence  to 
ufe  the  commodity.  Such  a  mode  of  levy  has  fome  of 
the  advantages  of  affeffed  taxes,  in  regard  to  the  facility 
and  cheapnefs  of  colle61ion.  It  is  Hill  alfo  in  fome  de¬ 
gree  fpontaneous  5  but  it  mull  obvioully  be,  in  moll 
cafes,  very  unequal.  Of  two  perfons,  who  Ihould  pay 
the  fame  fum  for  a  licence  to  ufe  wine,  one  might  con- 
fume  twenty  times  the  quantity  of  the  other.  A  licence 
has  befides  the  difadvantage  of  being  paid  all  at  once 
and  of  being  more  fenfibly  felt  than  taxes  which  con¬ 
found  themlelves  with  the  price  of  the  commodity.  In 
general,  therefore,  it  is  a  much  lefs  eligible  form. 
There  are  a  few  inllances,  however,  of  very  collly  and 
durable  goods,  fuch  as  coaches,  plate,  &c.  where  it  is 
found  to  be  the  moll  convenient.  Wine  and  other  li¬ 
quors,  when  confumed  in  taverns,  may,  it  is  fuppofed, 
be  fairly  required  to  pay  more  than  when  confumed  in 
private  houfes.  An  attempt,  however,  to  proportion 
this  addition  to  the  quantity  confumed,  would  be  at¬ 
tended  with  unfurmoun tabic  difficulties.  A  licence  is 
therefore  required  to  be  taken  out  by  innkeepers  who 
deal  in  thefe  articles.  This  tax  falls  with  equal  weight 
upon  the  great  and  fmall  dealers  \  but  it  may  be  rather 
confidered  as  defirable  to  check  the  multiplication  of  the 
laft. 

3.  Stamp  Duties . — Under  the  title  of  Itamp  duties, 
we  would  include  all  thofe  which  fall  upon  the  deeds 
which  regulate  the  transference  of  property. 

The  firll  of  thefe  duties,  of  which  we  find  any  men¬ 
tion,  are  thofe  upon  teffamentary  donations.  A  law  of 
Augultus  impofed  the  vicejima  hereditatum ,  or  twen¬ 
tieth  penny,  upon  all  inheritances.  It  was  in  Holland, 
however,  which  was  preffed  by  the  fevereft  neceffity  of 
railing  a  revenue,  and  not  very  diferiminating  in  the 
mode  of  doing  it,  that  the  fyilem  of  Jhtmp  duties  firlt 
originated,  and  was  carried  to  a  formidable  extent. 
Such  were  the  difficulties  of  that  ftate,  that  they  arc 
faid  to  have  publicly  propofed  a  reward  to  any  one  who 
fhould  fuggeft  a  new  fource  of  revenue.  This  plan  was 
propofed  and  approved.  From  Holland  it  was,  in  1671, 
imported  into  this  country,  and  has  fince  become  one  of 
the  great  fources  of  public  income.  In  other  countries, 
deeds  regarding  the  transference  of  property  are  requi¬ 
red  to  be  entered  in  a  public  regifter,  and  the  tax  laid 
on  the  rcgiflration.  A  confiderable  revenue  was  thus 
raifed  in  France.  Au&ion  duties  upon  the  fale  of  pro¬ 
perty,  both  moveable  and  immoveable,  though  fome- 
what  different  in  point  of  form,  coincide  exactly  with 
thefe  taxes  in  their  effence  and  tendency. 

Taxes  of  this  nature  are  attended  with  confiderable 
conveniencies  to  the  contributors.  From  the  nature  of 
the  tranfa&ion,  there  mull  always  be  money  in  hand 
with  which  the  tax  can  be  paid ;  and  the  time  of  pay¬ 
ment  is  thus  the  moll  convenient  of  any.  In  many  cafes, 
the  fum  to  be  paid  at  a  time  is  fmall.  It  is  only  part 
of  the  fociety  which  is  liable  to  them  to  any  great  ex¬ 
tent,  and  thefe  only  occalionally  5  they  are  not  felt  as 
intrenching  on  daily  and  habitual  comforts )  nor  do 
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lion,  they  excite  that  general  murmur,  which  is  alone  formi- 
— '  dable  to  government.  It  is  not  to  be  wondered  at, 
therefore,  if  the  latter  fhould  avail  themfelves  of  this 
paffive  difpofition  in  the  people  for  the  extenfion  of  this 
fource  of  fupply.  The  truth  is,  however,  that  in  all 
effential  refpeCls,  thefe  taxes  are  among  the  moft  impro¬ 
per  of  any.  . 

1.  They  are  unequal,  inafmuch  as  the  value  of  any 
property  is  altogether  unconnected  with  the  frequency 
of  its  transference.  This  inequality  would  fubfift,  even 
though  the  ftamp  duty  were  always  in  exaCl  proportion 
to  the  value  of  the  property.  But  this  is,  in  general, 
far  from  being  ftriCtly  the  cafe.  It  may  be  noticed, 
however,  that  in  the  recent  additions  made  to  the  ftamp 
duties  in  this  country,  the  principle  of  equality  has  been 
more  attended  to. 

2.  The  greater  part  of  fuch  taxes  fall  not  upon  the 
income,  but  upon  the  capital  of  the  country  ;  not  upon 
that  fund  which  may  be  properly  and  fafely  expended, 
but  upon  that,  the  expenditure  of  which  muft  be  ulti¬ 
mately  ruinous.  This  circumftance  is  peculiar  to  thefe 
duties-,  for  though  others,  when  very  fevere,  may 
oblige  the  contributor  to  encroach  on  his  capital,  they 
alone  fall  direCtly  and  immediately  upon  that  fund.  An 
objeClion  of  this  nature  would  alone  be  fufficient  to  dif- 
fuade  their  adoption. 

3.  Such  taxes,  when  they  fall  upon  moveable  goods, 
have  a  direCt  tendency  to  check  commerce,  and  through 
it  every  kind  of  induftry.  They  are  then  a  complete 
alcavala ,  differing  from  that  ruinous  impoft  only  by  be¬ 
ing  more  moderate. 

Thus  we  find,  that  the  facility  of  collection,  and  the 
avoiding  of  difeontent,  which  have  tempted  modern  go¬ 
vernments  to  extend  fo  much  this  fource  of  revenue,  are 
altogether  fallacious  advantages,  and  bear  no  proportion 
to  the  ill  confequences  with  which  fuch  taxes  are  neoeft 
farily  attended.  It  would  therefore  be  much  better 
that  the  duties  upon  the  transference  of  moveable  goods 
fhould  be  laid  upon  their  original  production.  They 
would  thus  pay  only  once,  and  no  impediment  would 
be  thrown  in  the  way  of  their  free  circulation.  Duties 
upon  the  fale  of  land  and  other  immoveable  goods, 
ought  to  be  converted  into  affeffed  taxes,  payable  on 
their  yearly  ufe.  In  the  prefent  circumftances  of  this 
country  indeed,  it  is  perhaps  too  much  to  expeCt  that 
taxes,  which  are  paid  without  much  murmuring,  fhould 
be  taken  off ;  but  the  coniiderations  now  ftated  ought 
certainly  to  deter  from  any  farther  addition  to  them. 

Legacies  from  any  diftant  relation  are  a  fort  of  acci¬ 
dental  and  unexpected  advantage,  and  it  is  therefore  to 
be  fuppofed,  that  the  perfon  receiving  will  have  fecured 
a  regular  fource  of  fubfiftence  independent  of  them.  He 
will  not  therefore,  it  is  likely,  be  difpofed  to  complain 
very  grievoufly,  if  this  extrinfic  fource  of  wealth  be 
fomewhat  diminifhed  by  a  duty  to  government.  In  this, 
country,  accordingly,  fuch  legacies  are  chargeable  with 
a  duty  of  10  per  cent.  This  tax  feems  one  of  the  moft 
unexceptionable  of  the  kind,  and  only  liable  to  the  ob- 
jeClion  of  falling  upon  capital.  It  is  other  wife  with 
money  left  by  a  father  or  other  very  near  relation.  The 
death  of  fuch  perfons  commonly  diminifhes,  inftead  of 
increafing,  the  wealth  of  the  family  \  and  the  fum  left 
forms  often  the  foie  dependance  of  a  great  part  of  it. 
Accordingly,  in  Great  Britain,  the  duty  on  legacies  to 
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the  neareft  relations  is  very  flight,  and  gradually  in- 
creafes  as  the  confanguinity  becomes  more  remote. 

Receipt  ftamps,  though  they  are  formally  paid  by  the  s 
feller,  fall  really  upon  the  purchafer.  The  merchant, 
who  muft  have  his  profit,  will  calculate  the  expence 
which  he  is  likely  to  be  at  in  ftamps,  and  will  lay  a 
correfponding  augmentation  on  the  price  of  his  goods. 
Such  taxes,  unlefs  very  heavy,  will  fall  upon  income 
only,  not  upon  capital. 

Bills  of  exchange,  and  policies  of  infurance,  being 
neceffary  inftruments  of  trade,  feem  as  improper  fubje&s 
of  taxation  as  can  well  be.  The  only  thing  tolerable 
in  thefe  taxes,  as  impofed  in  this  country,  is  their  mode¬ 
ration. 

AuCHon  duties  feem  liable  to  every  objection  which 
can  be  ftated  againft  taxes  of  this  defeription.  They 
are  the  more  fevere,  as  they  muft  fall  often  upon  unfor¬ 
tunate  perfons  who  are  reduced  to  the  neceflity  of  difpo- 
fing,  in  this  manner,  of  their  property. 

Stamps  upon  law  proceedings  tend  to  increafe  the  ex¬ 
pence  of  obtaining  juftice,  which  is  already  complained 
of  in  general  as  too  heavy.  They  may  indeed  be  fup¬ 
pofed  to  be  of  fume  ufe  in  checking  a  litigious  fpirit  $ 
but  this  feems  already  to  be  done  pretty  effectually 
by  the  other  expences  attendant  on  judicial  proceed¬ 
ings- 

Taxes  upon  indentures,  or  upon  the  entrance  to  any 
profeflion,  produce  a  monopoly  to  the  perfons  exercifing 
that  profeflion.  They  thus  tend  at  once  to  raife  the 
price  of  their  labour  and  of  its  fruits,  and  to  diminifh 
the  neceflity  of  qualifying  themfelves  for  its  perform¬ 
ance.  The  chief  weight  of  thefe  taxes  falls  upon  the 
perfons  exercifing  the  profeflion  of  the  law.  The  pub¬ 
lic  are  apt  to  regard  fuch  perfons  with  a  degree  of  hofti- 
lity,  which  has  probably  induced  government  to  believe 
it  might  tax  them  without  danger  of  exciting  any  gene¬ 
ral  murmur.  The  truth  is,  however,  that  thefe  taxes 
fall  not  on  the  pra&itioners  themfelves,  but  on  thofe 
who  complain  of  them,  on  the  perfons  engaged  in  liti¬ 
gation  ;  fo  that  their  effeCt  is  precifely  the  fame  with  that 
of  taxes  on  law  proceedings.  It  differs  from  them  only 
as  a  licence  differs  from  a  duty  upon  commodities,  and  is 
lefs  eligible,  as  falling  more  unequally.  The  perfons 
who  pay  the  fame  fum  at  entrance,  carry  on  their  pro¬ 
feflion  with  very  different  degrees  of  fuccefs. 

Some  impofitions,  which  affume  the  form  of  ftamp 
duties,  are  in  reality  taxes  upon  commodities.  Such 
are  the  game  duty,  the  duty  on  cards,  hats,  plate,  &c. 
But  moft  of  thefe  feem  to  be  unexceptionable  fub- 
jeCts. 

TAXUS,  the  Yew-tree,  a  genus  of  plants  belong¬ 
ing  to  the  clafs  dioecia,  and  in  the  natural  fyftem  ran¬ 
ging  under  the  51ft  order,  Conifer# .  See  Botany  In¬ 
dex, 

TAY,  in  Latin  Tavus ,  or  Tans ,  the  largeft  river  in 
Scotland,  rifes  in  Braidalbane,  on  the  frontiers  of  Lorn  ; 
and  having  in  the  paffage  of  a  few  miles  augmented  its 
ftream  by  the  acceflion  of  feveral  fmall  rills,  fpreads  it- 
felf  into  the  lake  called  Loch  Dochart ;  out  of  which 
having  run  but  a  little  fpace,  it  expands  itfelf  again. 
Leaving  this  fecond  lake,  it  rolls  fome  miles  with  a  con- 
fiderable  body  of  water,  and  then  diffufes  itfelf  in  the 
fpacious  Loch  Tay  \  which,  rekoning  from  the  fources, 
of  the  river,  is  24  miles  in  length,  though,  ftriCtly 
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fpeaking,  the  lake  is  but  13  :  aim  oft  as  foon  as  it  ifiues 
°r*  .  from  hence,  it  receives  the  river  Lyon,  coming  out  of 
Loch  Lyon,  and  running  through  Glen  Lyon  j  which, 
having  travelled  in  a  manner  parallel  to  it,  from  its 
fource,  for  a  fpace  of  25  miles,  at  length  joins  the  Tay 
as  it  enters  Athol,  which  it  next  traverfes,  and,  direfl¬ 
ing  its  courfc  in  a  manner  due  caft,  receives  almofl  all 
the  waters  of  that  country.  Bending  then  to  the  fouth, 
at  the  diflanceof  fix  miles,  it  reaches  Dunkeld  *,  which, 
in  the  language  of  our  anceftors,  fignifies  “  the  hill  of 
hazels,”  was  the  very  centre  of  the  old  Caledonia,  and 
5s  at  prefent  efteemed  the  heart  of  the  Highlands.  The 
river  is  very  broad  here,  infomuch  that  there  is  a  ferry- 
•  boat  over  it  at  each  end  of  the  town.  Declining  ftill 
to  the  fouth-eaft,  with  a  winding  courfe,  for  above  12 
miles,  the  Tay  receives  a  large  fupply  of  waters  from 
the  county  of  Angus  *,  and  then  running  fouth-weft  for 
eight  miles  more,  is  joined  in  that  fpace  by  feveral  ri¬ 
sers,  the  moft  confiderable  of  which  is  the  Almond. 
Turning  then  to  the  fouth-eaft,  at  the  diftance  of  about 
three  miles,  this  copious  river  comes  with  a  fwelling 
ft  ream  to  Perth. 

The  Tay,  continuing  ftill  a  fouth-eaft  courfe,  re¬ 
ceives,  a  few  miles  below  Perth,  the  river  Erne  \  which, 
ifiuing  from  a  loch  of  the  fame  name,  traverfes  the 
county  of  Strathern,  and  palfes  by  Aberncthy,  once  the 
capital  of  the  Piflifh  kingdofri.  Swelled  by  the  waters 
of  this  laft  river,  the  Tay,  running  next  direflly  eaft, 
enlarges  itfelf  till  it  becomes  about  three  miles  broad  ; 
but  contrafls  again  before  the  town  of  Dundee  ;  foon 
after  which  it  opens  into  the  German  occean.  At  the 
entrance  of  the  frith,  there  are  fands  both  on  the  north 
and  on  the  fouth  fide  $  the  former  ftyled  Goa ,  the  latter 
Aberlay  and  Drumlan ;  and  before  thefe,  in  the  very 
mouth  of  the  frith,  thofe  which  are  called  the  Crofs 
Sands.  At  Buttonnefs,  which  is  the  northern  promon¬ 
tory,  there  are  two  light-houfes.  The  fpace  between 
the  north  and  the  fouth  fands  may  be  near  a  mile,  with 
about  three  fathoms  water ;  but  being  within  the  frith, 
it  grows  deeper,  and  in  the  road  of  Dundee  is  full  fix 
fathoms.  The  frith  of  Tay  is  not  indeed  fo  large  or  fo 
commodious  as  that  of  Forth,  but  from  Buttonnefs  to 
Perth  it  is  not  lefs  than  40  miles  ;  and  the  whole  may 
be,  without  any  great  impropriety,  ftyled  a  harbour, 
which  has  Fife  on  one  fide,  and  the  fhires  of  Perth  and 
Angus  on  the  other,  both  very  fertile  and  pleafant  coun¬ 
tries. 

TAYLOR,  Dr  Jeremy,  bifhop  of  Down  and  Con¬ 
nor  in  Ireland,  was  the  fon  of  a  barber  at  Cambridge, 
where  he  was  educated.  Upon  entering  into  orders,  he 
became  divinity  le&urer  of  St  Paul’s  in  London  ;  and 
was,  by  the  intereft  of  Archbiffiop  Laud,ele6led  fellow 
of  All  Souls  college,  Cambridge,  in  1636.  Two  years 
after  he  became  one  of  the  chaplains  of  the  archbiffiop, 
who  bellowed  on  him  the  reflory  of  Uppingham  in  Rut- 
landlhire.  In  3  642,  he  wTas  chaplain  to  the  king ;  and 
a  frequent  preacher  before  him  and  the  court  at  Oxford. 
He  afterward  attended  in  the  king’s  army  in  the  condi¬ 
tion  of  a  chaplain.  Upon  the  declining  of  his  majefty’s 
1  caufe,  he  retired  into  Wales,  where  he  was  permitted 
to  officiate  as  minifter,  and  to  keep  a  fchool,  in  order 
to  maintain  himfelf  and  his  children.  In  th-is  retirement 
he  wrote  feveral  of  his  works.  Having  fpent  feveral 
years  there,  his  family  was  vifited  with  ficknefs  •,  and 
he- loft  three  fons  of  great  hopes  within  the  fpace  of 


two  or  three  months.  This  affli£lion  touched  him  fo 
fenfibly,  that  it  made  him  defirous  to  leave  the  country  ; 
and,  going  to  London,  he  for  a  time  officiated  in  a  pri¬ 
vate  congregation  of  loyalifts  to  his  great  hazard.  At 
length  meeting  with  Edward  lord  Conway,  that  noble¬ 
man  carried  him  over  with  him  into  Ireland,  and  fettled 
him  at  Portmore,  where  he  wrote  his  DuBor  Dubitan - 
tiutn.  Upon  the  Reftoration  he  returned  to  England. 
Soon  after,  he  was  advanced  to  the  biffiopric  of  Down 
and  Connor  in  Ireland  ;  and  had  the  adminiftration  of 
the  fee  of  Dromore  granted  to  him.  He  was  likewife 
made  privy-counfcllor  and  vice-chancellor  of  the  univer- 
fity  of  Dublin  ;  which  place  he  held  till  his  death.  He 
died  of  a  fever  at  Lifnegarvy  in  1667,  and  was  interred 
in  a  chapel  which  he  himfelf  had  built  on  the  ruins  of 
the  old  cathedral  of  Dromore. 

Taylor,  Dr  Brook ,  was  born  at  Edmonton,  Au- 
guft  1 8th  1685.  He  was  the  fon  of  John  Taylor,  Efq. 
of  Bifrons-houfe  in  Kent,  by  Olivia,  daughter  of  Sir 
"Nicholas  Tempeft,  of  Durham,  Baronet.  His  grand¬ 
father,  Nathaniel  Taylor,  was  one  of  thofe  puritans 
whom  “  Cromwell  thought  fit  to  elcdl  by  a  letter,  dated 
June  14th  1653,  to  reprefent  the  county  of  Bedford  in 
parliament.”  The  chara£ler  of  his  father  partook  in  no 
fmall  degree  of  the  aufterity  that  had  been  tranfmitted 
to  him  in  the  line  of  his  anceftors,  and  by  the  fpirit  <*£ 
the  times  in  which  they  lived  \  and  to  this  caufe  may  be 
aferibed  the  difaffeciion  which  fometimes  fubfifted  be¬ 
tween  the  father  and  even  fuch  a  fon  as  is  the  fubje£l 
of  this  article.  The  old  gentleman’s  morofe  temper, 
however,  yielded  to  the  powers  of  mufic  ;  and  the  moft 
eminent  profeffors  of  the  art  in' that  period  were  hofpi- 
tably  welcomed  in  his  houfe.  His  fon  Brook  was  in¬ 
duced,  by  his  natural  genius,  and  by  the  difpofition  of 
liis  father,  which  he  wiffied  by  all  the  means  in  his 
power  to  conciliate,  to  dircdl  his  particular  attention  to 
mufic  ;  and  he  became  in  very  early  life  a  diftinguiftied 
proficient  in  it. — u  In  a  large  family  piece,  he  is  re- 
prefented  at  the  age  of  13  fitting  in  the  centre  of  his 
brothers  and  fillers  ;  the  two  elder  of  whom,  Olivia  and 
Mary,  crown  him  with  laurel,  bearing  the  infignia  of 
harmony.” 

To  mufic  he  added  another  accompliflimcnt,  in  which 
he  equally  excelled.  “  His  drawings  and  paintings,  of 
which  fome  are  ftill  preferved,  require  not  thofe  allow¬ 
ances  for  error  or  imperfe£lion  with  which  wre  fcan  the 
performances  of  even  the  fuperior  dilettanti ; — they  will 
bear  the  teft  of  ferutinyand  criticifm  from  artifts  them- 
felves,  and  thofe  of  the  firft  genius  and  profeffional  abi¬ 
lities.”  Though  he  was  eminent  in  the  culture  and 
pra£lice  both  of  mufic  and  drawing  in  his  early  youth, 
his  whole  attention  was  not  occupied  by  thefe  fafeinat- 
ing  arts.  His  claffical  education  was  conduced  at  home 
under  a  private  tutor  5  and  his  proficiency  in  the  ordina¬ 
ry  branches  of  the  languages  and  the  mathematics  was 
fo  great,  that  he  was  deemed  qualified  for  theuniverfity 
at  the  early  age  of  15. 

In  1701  he  was  entered  a  fellow  commoner  of  St 
John’s  College,  Cambridge.  At  that  period  mathema¬ 
tics  engaged  more  particularly  the  attention  of  the  uni- 
verfity  5  and  the  examples  of  eminence  in  the  learned 
world,  derived  from  that  branch  of  fcience,  attra£led 
the  notice  and  roufed  the  emulation  of  every  youth  pof- 
fefled  of  talents  and  of  application.  We  may  prefume, 
that  Brook  Taylor,  froti\  the  very  hour  of  his  admiffion 
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lor,  at  college,  adopted  the  courfe  of  ftudy  which  a  Machin, 

r~'a  Keil,  and,  above  all,  a  Newton,  had  opened  to  the 
mind  of  man,  as  leading  to  difcoveries  of  the  celeftial 
fyftem. — That  he  ‘applied  early  to  thefe  ftudies,  and 
without  remiflion,  is  to  be  inferred  from  the  early  notice 
and  kind  attention  with  which  he  was  honoured  by  thofe 
eminent  perfons,  and  from  the  extraordinary  progrefs 
which  he  made  in  their  favourite  fcience*” 

In  1708  he  wrote  his  treatife  On  the  Centre  of  Ofcil- 
lation,  which  was  not  publilhed  in  the  Philofophical 
TranfaClions  till  fome  years  afterwards.  In  1709,  he 
took  his  degree  of  Baeheler  of  Laws.  In  1 7 1 2,  he  was 
chofen  a  Fellow  of  the  Royal  Society.  During  the  in¬ 
terval  between  thefe  two  periods,  he  correfponded  with 
Profeffor  Keil  on  feveral  of  the  moft  abftrufe  fubje&s  of 
mathematical  difquifition.  Sir  William  Young  informs 
us,  that  he  has  in  his  poffeffion  a  letter,  dated  in  1712, 
addreffed  to  Mr  Machin,  which  contains  at  length  a 
folution  of  Kepler’s  problem,  and  marking  the  ufe  to  be 
derived  from  that  folution.  -  In  this  year  he  prefented  to 
the  Royal  Society  three  different  papers:  one  On  the 
Afcent  of  Water  between  two  Glafs  Planes*,  a  fecond, 
On  the  Centre  of  Ofc illation  5  and  a  third,  on  the  Mo¬ 
tion  of  a  ftretched  String,  It  appears  from  his  corre- 
fpondence  with  Keil,  that  in  1713  lie  prefented  a  paper 
on  his  favourite  fubjeCl  of  Mufic;  but  this  is  not  preser¬ 
ved  in  the  Tranfa (Elions. 

His  diftinguiffied  proficiency  in  thofe  branches  of  fei- 
ence,  which  engaged  the  particular  attention  of  the 
Royal  Society  at  this  period,  and  which  embroiled  them 
in  contefts  with  foreign  academies,  recommended  him 
to  the  notice  of  its  moft  illuftrious  members;  and  in 
1714  he  was  ele<Eled  to  the  office  of  fecretary.  In  this 
year  he  took  at  Cambridge  his  degree  of  DoClor  of 
Laws:  and  at  this  time  he  tranfmitted,  in  a  letter  to 
Sir  Hans  Sloane,  An  Account  of  fome  curious  Experi¬ 
ments  relative  to  Magnetifm;  which,  however,  was  not 
delivered  to  the  Society  till  many  years  afterward,  when 
it  was  printed  in  the  Tranfa  (Elions.  His  application  to 
thofe  ftudies  to  which  his  genius  inclined  was  indefati¬ 
gable;  for  we  find  that  in  1715  lie  published  in  Latin 
his  Methodus  Incrementorum ;  alfo  a  curious  effay  pre- 
ferved  in  the  Philofophical  Tran  fa  (Elions,  entitled  An 
Account  of  an  Experiment  for  the  Difcovery  of  the 
Laws  of  Magnetic  Attraction;  like  wife  a  treatife  well 
known  to  mathematicians,  and  highly  valued  by  the 
beft  judges,  on  the  Principles  of  Linear  PerfpeClive. 
In  the  fame  year  (fuch  were  his  admirable  talents,  and 
fo  capable  were  they  of  being  dire<Eled  to  various  fub- 
jeiEls),  he  conduced  a  controverfial  correfpondence  with 
the  Count  Raymond  de  Montmort,  on  tlie  Tenets 
of  Malebranche  ;  which  occafioned  his  being  parti¬ 
cularly  noticed  in  the  eulogium  pronounced  by  the 
French  academy  on  the  deceafe  of  that  eminent  rrieta- 
phyfician. 

The  new  philolophy  of  Newton  (as  it  was  then  cal¬ 
led)  engaged  the  attention  of  mathematicians  and  phi¬ 
losophers  both  at  home  and  abroad.  At  Paris  it  was  in 
high  eftimation ;  and  the  men  of  fcience  in  that  city 
were  defirous  of  obtaining  a  perfonal  acquaintance  with 
theTearned  fecretary  of  the  Royal  Society,  wliofe  repu¬ 
tation  was  fo  generally  acknowledged,  and  who  had 
particularly  diftinguifhed  himfelf  in  the  Leibnitzian  or 
German  controverfy,  as  we  may  denominate  it,  of  that 
period.  In  confequence  of  many  urgent  invitations,  he 
Vgl,  XX.  Part  I. 
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determined  to  vifit  his  friends  at  Paris  in  the  year  1 71 6. 
He  was  received  with  every  poffible  token  of  affeClion 
and  refpeCt;  and  had  an  opportunity  of  difplaying  ma¬ 
ny  traits  of  charaCler,  which  mark  the  general  fcholar 
and  accomplifhed  gentleman,  as  well  as  the  profound 
mathematician.  His  company  was  courted  by  all  “  who 
had  temper  to  enjoy,  or  talents  to  improve,  the  charms 
of  focial  intercourfe.”  Befides  the  mathematicians,  to 
whom  he  had  always  free  accefs,  he  wa^  here  introduced 
to  Lord  Bolingbroke,  the  Count  de  Caylus,  and  Biihop 
Bofliiet. 

Early  in  1717  he  returned  to  London,  and  compofed 
three  treatifes,  which  were  prefented  to  the  Royal  So¬ 
ciety,  and  publiffied  in  the  30th  volume  of  the  Tranfac- 
tions.  About  this  time  his  intenfe  application  had  im¬ 
paired  his  health  to  a  confiderable  degree ;  and  he  was 
under  the  neceffity  of  repairing,  for  relaxation  and  re¬ 
lief,  to  Aix-la-Chapelle.  Having  likewife  a  defire  of 
dire<Eling  his  attention  to  fubje<Els  of  moral  and  religious 
fpeculation,  he  refigned  his  office  of  fecretary  to  the 
Royal  Society  in  1718. 

After  his  return  to  England  in  17x9,  he  applied  to 
fubje<Els  of  a  very  different  kind  from  thofe  that  had  em¬ 
ployed  the  thoughts  and  labours  of  his  more  early  life. 
Among  his  papers  of  this  date,  Sir  William  Young  has 
found  detached  parts  of  A  Treatife  on  the  Jewiffi  Sacri¬ 
fices,  and  a  differtation  of  confiderable  length  On  the 
Lawfulnefs  of  eating  Blood.  He  did  not,  however, 
wholly  negle<El  his  former  fubje<Els  of  ftudy,  but  employ¬ 
ed  his  leifure  hours  in  combining  fcience  and  art;  with 
this  view  he  revifed  and  improved  his  treatife  on  Linear 
Perfpe<Elive.  -Drawing  continued  to  be  his  favourite 
amufement  to  his  lateft  hour;  and  it  is  not  improbable, 
that  his  valuable  life  was  ffiortened  by  the  fedentary  ha¬ 
bits  which  this  amufement,  fiicceedinghis  feverer  ftudies, 
occafioned.  “  He  drew  figures  with  extraordinary  pre- 
cifion  and  beauty  of  pencil.  Landfcape  was  yet  his 
favourite  branch  of  defign.  His  original  landfcapes  are 
moftly  painted  in  water  colours,  but  with  all  the  rich- 
nefs  and  ftrength  of  oils.  They  have  a  force  of  colour, 
a  freedom  of  touch,  a  varied  difpofition  of  planes  of 
diftance,  and  a  learned  ufe  of  aerial  as  well  as  linear 
perfpeClive,  which  all  profeffional  men  who  have  feen 
thefe  paintings  have  admired.” 

The  work  of  Dr  Brook  Taylor  in  linear  perfpeClive 
was  cenfured  by  Bernoulli,  in  a  treatife  published  in  the 
A<Els  of  Leipfic,  as  “  abftrufe  to  all,  and  as  unintelligi-' 
ble  to  artifts  for  whom  it  was  more  efpecially  written.” 
It  mull  be  acknowledged  that  this  excellent  work,  for 
fo  it  deferves  to  be  called,  was  not  level  to  the  appre- 
henfions  of  practitioners  in  the  art  of  drawing  and  de¬ 
fign  ;  but  it  was  much  efteemed  by  mathematicians. 
Three  editions  of  it  have  been  publiffied;  and  as  it  is 
now  fcarce,  a  republication  of  it  in  its  moft  improved 
and  perfeCt  date  would  be  very  acceptable.  Mr  Kir¬ 
by,  however,  has  made  it  more  plain  and  popular,  in 
his  treatife  entitled  “  Brook  Taylor’s  PerfpeClive  made 
eafy  and  this  book,  detailing  and  illuftrating  the 
principles  of  the  original  work,  has  been  the  vade  me- 
cum  of  artifts.  Dr  Brook  Taylor  was  incenfed  by  the 
invidious  attacks  of  Bernoulli;  and  he  publiffied  An 
Apology  againft  J.  Bernoulli’s  Objections,  which  may 
be  feen  in  the  30th  volume  of  the  Philofophical  Trans¬ 
actions.  Bernoulli,  with  his  ufual  envy  of  Britifli  ma¬ 
thematicians,  had  difputed  our  author’s  right  to  his  own 
F  f  work* 
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Faylor.  work.  We  have  no  reafon  to  doubt  Dr  Taylor’s  claims 
to  the  undecided  difcovery  of  the  method  which  he  de- 
fcribes,  though  he  is  not  an  original  inventor.  This 
method  was  long  before  publiihed  by  Guido  Ubaldi,  in 
his  Perfpe&ive,  printed  at  Pefaro  in  1600  ;  where  it  is 
delivered  very  clearly,  and  confirmed  by  moft  elegant 
demonftrations  ;  and  where  it  is  a&ually  applied  to  the 
art  of  delineating  the  fcenes  of  a  theatre. 

Toward  the  end  of  the  year  1720,  Dr  Brook  Taylor 
accepted  the  invitation  of  Lord  Bolingbroke  to  fpend 
feme  time  at  La  Source,  a  country-feat  near  Orleans, 
which  he  held  in  right  of  his  wife,  the  widow  of  the 
Marquis  de  Villette,  nephew  of  Madame  de  Maintenon. 

In  the  next  year  he  returned  to  England,  and  publifhed 
the  laft  paper  which  appears  with  his  name  in  the  Phi- 
lofophical  Tranfa&ions,  entitled,  An  Experiment  made 
to  afeertain  the  Proportion  of  Expanfion  of  Liquor 
in  the  Thermometer,  with  regard  to  the  degree  of 
Heat. 

In.  1721,  Dr  Brook  Taylor  married  Mifs  Bridges  of 
Wallington  in  the  county  of  Surry,  a  young  lady  of 
good  family,  but  of  fmall  fortune  ;  and  this  marriage 
eccafioned  a  rupture  with  his  father,  whofe  confent  he 
had  never  obtained.  The  death  of  this  lady  in  I725> 
and  that  of  an  infant  fon,  whom  the  parents  regarded 
as  the  prefage  and  pledge  of  reconciliation  with  the  fa¬ 
ther,  and  who  actually  proved  fuch,  deeply  affe&ed  the 
fenfibility  of  Dr  Taylor.  However,  during  the  two 
fucceeding  years  he  refided  with  his  father  at  Bifrons, 
where  44  the  mufical  parties,  fo  agreeable  to  his  tafte 
and  early  proficiency,  and  the  affectionate  attentions  of 
a  numerous  family  welcoming  an  amiable  brother,  fo 
long  eftranged  by  paternal  refentment,  not  only  foothed 
his  furrows,  but  ultimately  engaged  him  to  a  feene  of 
country  retirement,  and  domefticated  and  fixed  his  ha¬ 
bits  of  life.  He  could  no  more  recur  to  the  defultory 
refources  and  cold  folace  of  fociety,  which  cafual  vir 
fits,  flight  acquaintance,  and  diftant  friendfhips,  afford 
the  man — who  hath  none  to  make  and  cheer  a  conftant 
ho?ne 

In  1725  he  formed  a  new  connexion  ;  and  with  the 
full  approbation  of  his  father  and  family,  married  Sa- 
betta,.  daughter  of  John  Sawbridge,  Efq.  of  Olantigh, 
in  Kent.  In  1729,  on  the  death  of  his  father,  he  fuc- 
ceeded  to  the  family  eftate  of  Bifrons.  In  the  fol¬ 
lowing  year  he  loft  his  wife  in  childbed.  The  daugh¬ 
ter  whofe  birth  occafioned  this  melancholy  event  furvi- 
ved,  and  became  the  mother  of  Sir  William  Young,  to 
whom  we  owe  thefe  memoirs  of  his  grandfather. 

In  the  interval  that  elapfed  between  the  years  1721 
and  1730,  no  produ&ion  by  Brook  Taylor  appears  in 
the  Philofophical  Tranfa&ions  ;  nor  did  he  publifh  in 
the  courfe  of  that  time  any  work.'  His  biographer  has 
found  no  traces  of  his  learned  labour,  excepting  a  Trea- 
tife  of  Logarithms,  which  was  committed  to  his  friend 
Lord  Paifley  (afterward  Abercorn),  in  order  to  be  pre¬ 
pared  for  the  prefs  ;  but  which  probably  never  was  print¬ 
ed.  His  health  was  now  much  impaired  ;  relaxation 
became  neceffary,  and  he  was  diverted  by  new  connec¬ 
tions  from  the  habit  of  fevere  ftudy,  which  had  diftin- 
guilhed  the  early  period  of  his  life,  and  which  had  con¬ 
tributed  to  contra&  the  duration  of  it.  Happy  in  the 
focial  circle  of  domeftic  enjoyment,  and  devoting  his 
attention  to  bufinefe  or  amufement  as  they  occurred,  his 
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dined.  He  did  not  long  furvive  the  lofs  of  his  fecond 
wife  ;  and  his  remaining  days  were  days  of  increafing 
imbecility  and  forrow. 

'  “  The  eflay  entitled  Conte?nplatio  Philofophica ,  pub- 
liftied  by  Sir  William  Young,  1793,  appears  to  have 
been  written  about  this  time,  and  probably  with  a  view 
to  abftra&  his  mind  from  painful  recolle&ions  and  re¬ 
gret.  It  was  the  effort  of  a  ftrong  mind,  and  is  a  moft 
remarkable  example  of  the  clofe  logic  of  the  mathema¬ 
tician  applied  to  metaphyfics.  But  the  blow  was  too 
deep  at  heart  for  ftudy  to  afford  more  than  temporary 
relief.  The  very  refource  was  hurtful,  and  intenfe  ftu¬ 
dy  but  accelerated  the  decline  of  his  health.  His  friends 
offered  every  comfort  ;  in  particular  Lord  Bolingbroke 
preffed  his  confolation,  and  fought  to  call  his  mind  from 
regret  of  domeftic  endearments  to  focial  friendftiip  at 
Dawley. 

The  attention  and  kindnefs  of  his  friends,  however, 
could  not  ward  off  the  approaches  of  diffolution.  “  Ha¬ 
ving  furvived  his  fecond  wife  little  more  than  a  year, 
Dr  Brook  Taylor  died  of  a  decline  in  the  46th  year  of 
his  age,  December  the  29th  173 1,  and  was  buried  in 
the  church-yard  of  St  Ann’s,  Soho.  I  am  fpared  (fays 
his  defeendant)  the  neceflity  of  clofing  this  biographi¬ 
cal  lketch  with  a  prolix  detail  of  his  chara&er  :  in  the 
beft  acceptation  of  duties  relative  to  each  lituation  of 
life  in  which  he  was  engaged,  his  own  writings,  and 
the  writings  of  thofc  who  beft  knew  him,  prove  him  to 
have  been  the  finiftied  Chriftian,  gentleman,  and  fcho- 
lar.” 

TAYLOR-Bird.  See  MoTACILLA,  ORNITHOLOGY 
Index . 

TEA,  the  dried  leaves  of  the  tea  plant. — A  com¬ 
modity  with  which  we  are  fo  well  acquainted,  which 
affords  a  beverage  fo  generally  ufed  and  fo  generally  a- 
greeable,  and  which  forms  fo  confiderable  an  article  of 
commerce,  muft  excite  curiofity  to  know  fomething  of 
its  hiftory,  and  of  the  nature  of  the  plant  from  which  it 
is  obtained. 

The  tea  plant  is  a  native  of  Japan,  China,  and  Ton- 
quin,  and  has  not,  as  far  as  we  can  learn,  been  found 
growing  fpontaneoufly  in  any  other  parts  of  the  world. 
Linnaeus  arranged  it  under  the  clafs  of  polyandries  and 
order  of  monogynia ,  and  Thunberg,  one  of  the  moft 
diftinguiftied  pupils  of  that  illuftrious  botanift,  who  re- 
fided  1 6  months  in  Batavia  and  Japan,  has  claffed  it  in 
the  fame  manner  as  his  mafter.  Several  of  the  Britilh 
botanifts,  on  the  other  hand,  refer  it  to  the  order  of 
trigynia  ;  deriving  their  authority  from  a  plant  in  the 
duke  of  Northumberland’s  garden  at  Sion-houfe,  which 
had  three  ftyles. 

Linnaeus  fays  that  there  are  two  fpecies  of  the  tea 
plant;  the  bohea ,  the  corolla  of  which  has  fix  petals ; 
and  the.  viridis  or  green  tea,  which  has  nine  petals, 
Thunberg  makes  only  one  fpecies,  the  bohea,  confifting 
of  two  varieties ;  the  one  writh  broad  and  the  other  with 
narrow  leaves. 

The  tea  plant,  which  is  an  evergreen,  grows  to  the 
height  of  five  or  fix  feet ;  Le  Compte  fays  ten  or  twelve. 
The  leaves,  which  are  the  only  valuable  part  of  it,  are 
about  an  inch  and  a  half  long,  narrow,  indented,  and 
tapering  to  a  point,  like  thofe  of  the  fweet  briar,  and  of 
a  dark  green  colour.  The  root  is  like  that  of  the 
peach  tree,  and' its  flowers  refemble  thofe  of  the  white 
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application  and  his  literary  emulation  feem  to  have  de-  wild  rofe.  The  ftera  fpreads  into  many 
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a.  brandies.  The  wood  is  hard,  of  a  whitifti  green  co- 
- — '  jour?  and  the  bark  is  of  a  greenifh  colour,  with  a  bitter, 
naufeous,  and  aftringent  tafte.  The  fruit  is  fmall,  and 
contains  feveral  round  blackifh  feeds,  about  the  bignefs 
of  a  bean  or  large  pea. 

This  plant  delights  in  valleys,  is  frequent  on  the  Hop¬ 
ing  fides  of  mountains  and  the  banks  of  rivers,  where  it 
enjoys  a  fouthern  expofure.  It  flourifties  in  the  northern 
latitudes  of  Pekin  as  well  as  round  Canton,  but  attains 
the  greateft  perfe&ion  in  the  mild  temperate  regions  of 
Nankin.  It  is  faid  only  to  be  found  between  the  30th 
and  45th  degree  of  north  latitude.  In  Japan  it  is  plant¬ 
ed  round  the  borders  of  fields,  without  regard  to  the 
foil ;  but  as  it  is  an  important  article  of  commerce  with 
the  Chinefe,  whofe  fields  are  covered  with  it,  it  is  by 
them  cultivated  with  care.  The  Abbe  Rochen  fays,  it 
grows  equally  well  in  a  poor  as  in  a  rich  foil  *,  but  that 
there  are  certain  places  where  it  is  of  a  better  quality. 
The  tea  which  grows  in  rocky  ground  is  fuperior  to  that 
which  grows  in  a  light  foil  \  and  the  worft  kind  is  that 
which  is  produced  in  a  clay  foil.  It  is  propagated  by 
feeds ;  from  fix  to  twelve  are  put  into  a  hole  about  five 
inches  deep,  at  certain  diftances  from  each  other.  The 
reafon  why  fo  many  feeds  are  fown  in  the  fame  hole  is 
faid  to  be,  that  only  a  fifth  part  vegetate.  Being  thus 
fown,  they  grow  without  any  other  care.  Some,  how¬ 
ever,  manure  the  land,  and  remove  the  weeds  \  for  the 
Chinefe  are  as  fond  of  good  tea,  and  take  as  much 
pains  to  procure  it  of  an  excellent  quality,  as  the  Euro¬ 
peans  do  to  procure  excellent  wine. 

The  leaves  are  not  fit  for  being  plucked  till  the  fiirub 
be  of  three  years  growth.  In  feven  years  it  rifes  to  a 
man’s  height  \  but  as  it  then  bears  but  few  leaves,  it  is 
cut  down  to  the  Hem,  and  this  produces  a  new  crop  of 
frefh  {hoots  the  following  fummer.  We  are  informed 
by  Koempfer,  that  there  are  three  feafons  in  which  the 
leaves  are  collected  in  the  ides  of  Japan,  from  which 
the  tea  derives  different  degrees  of  perfe£tion. 

The  firft  gathering  commences  at  the  end  of  Fe¬ 
bruary  or  beginning  of  March.  The  leaves  are  then 
fmall,  tender,  and  unfolded,  and  not  above  three  or 
four  days  old :  thefe  are  called  fcki-tfiaa^  or  “  tea  in 
powder,”  becaufe  it  is  pulverifed  \  it  is  alfo  called  im¬ 
perial  tea ,  being  generally  referved  for  the  court  and 
people  of  rank  •,  and  fometimes  alfo  it  is  named  bloom 
tea .  It  is  fold  in  China  for  2od.  or  2s.  per  pound. 
The  labourers  employed  in  colledVing  it  do  not  pull  the 
leaves  by  handfuls,  but  pick  them  one  bymne,  and  take 
every  precaution  that  they  may  not  break  them.  How¬ 
ever  long  and  tedious  this  labour  may  appear,  they  ga¬ 
ther  from  4  to  10  or  1 5  pounds  a-day. 

The  fecond  crop  is  gathered  about  the  end  of  March 
or  beginning  of  April.  At  this  feafon  part  of  their 
leaves  have  attained  their  full  growth,  and  the  reft  are 
not  above  half  their  fize.  This  difference  does  not, 
however,  prevent  them  from  being  all  gathered  indif- 
criminately.  They  are  afterwards  picked  and  afforted 
into  different  parcels,  according  to  their  age  and  fize. 
The  youngeft,  which  are  carefully  feparated  from  the 
reft,  are  dften  Told  for  leaves  of  the  firft  crop,  or  for 
imperial  tea.  Tea  gathered  at  this  feafon  is  called  too - 
tfiaa,  or  “  Chinefe  tea,”  becaufe  the  people  of  Japan  in- 
fufe  it,  and  drink  it  after  the  Chinefe  manner. 

The  third  crop  is  gathered  in  the  end  of  May  or  in 
the  month  of  June^  The  leaves  are  then  very  numer¬ 


ous  and  thick,  and  have  acquired  their  full  growth. 
This  kind  of  tea,  which  is  called  ben-tjiaa ,  is  the 
coarfeft  of  all,  and  is  referved  for  the  common  people. 
Some  of  the  Japanefe  colle<ft  their  tea  only  at  two  fea¬ 
fons  of  the  year,  which  correfpond  to  the  fecond  and 
third  already  mentioned  \  others  confine  themfelves  to 
one  general  gathering  of  their  crop,  towards  the  month 
of  June  :  however,  they  always  form  afterwards  differ¬ 
ent  affortments  of  their  leaves. 

The  fineft  and  moft  celebrated  tea  of  Japan  is  that 
which  grows  near  Ud-fi,  a  fmall  village  fituated  clofe 
to  the  fea,  and  not  far  diftant  from  Meaco.  In  the 
diftridl  of  this  village  is  a  delightful  mountain,  having 
the  fame  name,  the  climate  of  which  is  faid  to  be  ex¬ 
tremely  favourable  to  the  culture  of  tea }  it  is  therefore 
inclofed  by  a  hedge,  and  furrounded  with  wide  ditches, 
which  prevent  all  accefs  to  it.  The  tea  ftirubs  that 
grow  on  this  mountain  are  planted  in  regular  or'der,  and 
are  divided  by  different  avenues  and  alleys. 

The  care  of  this  place  is  entrufted  to  people  who  are 
ordered  to  guard  the  leaves  from  duft,  and  to  defend 
them  from  the  inclemency  of  the  weather.  The  la¬ 
bourers  who  are  appointed  to  colleft  the  tea  abftain 
from  every  kind  of  grofs  food  for  fome  weeks  before 
they  begin,  that  their  breath  and  perfpiration  may  not 
in  the  leaft  injure  the  leaves.  They  gather  them  with 
the  moft  fcrupulous  nicety,  and  never  touch  them  but 
with  very  fine  gloves.  When  this  choice  tea  has  under¬ 
gone  the  procefs  neceffary  for  its  preparation,  it  is  efcort- 
ed  by  the  fuperintendant  of  the  mountain  and  a  ftrong 
guard  to  the  emperor’s  court,  and  referved  for  the  ufe 
of  the  imperial  family. 

As  the  tea  ftirub  grows  often  on  the  rugged  banks  of 
fteep  mountains,  accefs  to  which  is  dangerous,  and  fome¬ 
times  impra&ieable,  the  Chinefe,  in  order  to  come  at 
the  leaves,  are  faid  to  ufe  a  lingular  ftratagem  :  Thefe 
fteep  places  are  generally  frequented  by  great  numbers 
of  monkeys,  which  being  irritated  and  provoked,  to  re¬ 
venge  themfelves  tear  off  the  branches,  and  fhower  them 
down  upon  thofe  who  have  infulted  them.  The  Chinefe 
immediately  colled  thefe  branches,  and  ftrip  them  of 
their  leaves. 

When  the  tea  leaves  have  been  colle&ed,  they  are 
expofed  to  the  ft  earn  of  boiling  water  \  after  which  they 
are  put  upon  plates  of  copper,  and  held  over  the  fire 
until  they  become  dry  and  fhrivelled,  and  appear  fuch 
as  we  have  them  in  Europe.  According  to  the  telli- 
mony  of  Krempfer,  tea  is  prepared  in  the  fame  manner 
in  the  ifies  of  Japan.  “  There  are  to  be  feen  there 
(fays  this  traveller)  public  buildings  ere&ed  for  the  pur- 
pofe  of  preparing  the  frelh  gathered  tea.  Every  private 
perfon  who  has  not  fuitable  conveniences,  or  who  is  un¬ 
acquainted  with  the  operation,  may  carry  his  leaves 
thither  as  they  dry.  Thefe  buildings  contain  a  great 
number  of  fmall  ftoves  raifed  about  three  feet  high,  each 
of  which  has  a  broad  plate  of  iron  fixed  over  its  mouth. 
The  workmen  are  feated  round  a  large  table  covered 
with  mats,  and  are  employed  in  rolling  the  tea  leaves 
which  are  fpread  out  upon  them.  When  the  iron 
^plates  are  heated  to  a  certain  degree  by  the  fire,  they 
cover  them  wfith  a  few  pounds  of  frefh  gathered  leaves, 
which  being  green  and  full  of  fap,  crackle  as  foon  as 
they  touch  the  plate.  It  is  then  the  bufinefs  of  the 
workman  to  ftir  them  with  his  naked  hands  as  quickly 
as  poftible,  until  they  become  fo  warm  that  he  cannot 
F  f  2  eafily 
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eafily  endure  the  heat.  He  then  takes  ofi*  the  leaves 
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"With  a  kind  of  (hovel,  and  lays  them  upon  mats.  1.  he 
people  who  are  employed  in  mixing  them,  take  a  fmall 
quantity  at  a  time,  roll  them  in  their  hands  always  in 
the  fame  dire&ion  ;  while  others  keep  continually  ftir- 
ring  them,  in  order  that  they  may  cool  fooner,  and  pre- 
fervc  their  fhrivelled  figure  the  longer.  This  procefs  is 
repeated  two  or  three  times,  and  even  oftener,  before 
the  tea  is  depofited  in  the  warehoufes.  Thefe  precau¬ 
tions  are  necefiary  to  extrad  all  the  moifture  from  the 
leaves.” 

The  people  of  Japan  and  China  generally  keep  their 
tea  a  year  before  ufing  it,  becaufe,  when  quite  frelh  and 
newly  gathered,  it  poflefles  a  narcotic  quality  which 
hurts  the  brain.  Imperial  tea  is  generally  preferved 
in  porcelain  vafes,  or  in  leaden  or  tin  canifters  covered 
with  fine  mats  made  of  bamboo.  Common  tea  is  kept 
in  narrow-mouthed  earthen  pots  ;  and  coarfe  tea,  the 
flavour  of  which  is  not  fo  eafily  injured,  is  packed  up  in 
bafkets  of  draw. 

An  infufion  of  tea  is  the  common  drink  of  the  Chi- 
nefe  ;  and  indeed  when  we  confider  one  circumftance  in 
their  fituation,  we  mud  acknowledge  that  Providence 
has  difplayed  much  goodnefs  in  lcattering  this  plant 
with  fo  much  profuflon  in  the  empire  of  China.  The 
water  is  faid  to  be  unwholefome  and  naufeous,  and  would 
therefore  perhaps,  without  fome  corrective,  be  unfit  for 
the  purpofes  of  life.  The  Chinefe  pour  boiling  water 
over  their  tea,  and  leave  it  to  infufe,  as  we  do  in  Eu¬ 
rope  ;  but  they  drink  it  without  any  mixture,  and  even 
without  fugar.  The  people  of  Japan  reduce  theirs  to  a 
fine  powder,  which  they  dilute  with  warm  water  until 
it  has  acquired  the  confidence  of  thin  foup.  Their 
manner  of  ferving  tea  is  as  follows  :  They  place  before 
the  company  the  tea  equipage,  and  the  box  in  which 
this  powder  is  contained ;  they  fill  the  cups  with  warm 
water,  and  taking  from  the  box  as  much  powder  as  the 
point  of  a  knife  can  contain,  throw  it  into  each  of  the 
cups,  and  ftir  it  with  a  tooth-pick  until  the  liquor  be¬ 
gins  to  foam  ;  it  is  then  prefented  to  the  company,  who 
lip  it  while  it  is  warm.  According  to  F.  du  Halde, 
this  method  is  not  peculiar  to  the  Japanefe  ;  it  is  alfo 
ufed  in  fome  of  the  provinceskof  China. 

The  firft  European  writer  who  mentions  tea  is  Gio¬ 
vanni  Botera,  an  eminent  Italian  author,  who  publiflied 
a  treatife  about  the  year  1590,  Of  the  Caufes  of  the 
Magnificence  and  Greatnefs  of  Cities.  He  does  not  in¬ 
deed  mention  its  name,  but  deferibes  it  in  fuch  a  man¬ 
ner  that  it  is  impoflible  to  miftake  it.  “  The  Chinefe 
(fays  he)  have  an  herb  out  of  which  they  prefs  a  deli¬ 
cate  juice,  which  ferves  them  for  drink  inftead  of  wine  : 
it  alfo  preferves  their  health,  and  frees  them  from  all 
thofe  evils  which  the  immoderate  ufe  of  wine  produces 
among  us 

Tea  was  introduced  into  Europe  in  the  year  1610 
merce ,  vol.  by  tbe  Dutch  Eaft  India  Company.  It  is  generally 
ii.  p.  138.  tbat  jt  was  flrft  imported  from  Holland  into  Eng¬ 

land,  in  1666,  by  the  lords  Arlington  and  Ofiory,  who 
brought  it  into  falhion  among  people  of  quality.  But 
it  wTas  ufed  in  coffee-houfes  before  this  period,  as  ap¬ 
pears  from  an  aft  of  parliament  made  in  1660,  in  which 
a  duty  of  8d.  was  laid  on  every  gallon  of  the  infufion 
fold  in  thefe  places.  In  1666  it  was  fold  in  London 
for  60s.  per  pound,  though  it  did  not  coft  more  than 
2s.  6d.  or  3s.  6d.  at  Batavia.  It  continued  at  this 
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price  till  1707.  In  1715  green  tea  began  to  be  ufed ;  TeflH'j 
and  as  great  quantities  were  then  imported,  the  price 
was  lelfened,  and  the  practice  of  drinking  tea  defeended 
to  the  lower  ranks f.  In  1720  the  French  began  toffc  , 
fend  it  to  us  by  a  clandeftine  commerce.  Since  that  Jm* 
period  the  demand  has  been  inereafing  yearly,  and  it 
has  become  almoft  a  necefiary  of  life  in  feveral  parts  of 
Europe,  and  among  the  loweft  as  well  as  the  higheft 
ranks. 

The  following  table  will  give  an  idea  of  the  quantity 
of  tea  imported  annually  into  Great  Britain  and  Ireland 
fince  1717: 


From  1717  to  1726 
1732  to  1 742 
1755  near 
1766 

1785  about 
1 794  from 


700,000  lbs. 
1,200,000 
-  4,000,000 
6,000,000 
12,000,000 
16  to  20,000,000 


Lidh 


Befides  thefe  immenfe  quantities  imported  into  Bri¬ 
tain  and  Ireland,  much  has  been  brought  to  Europe  by 
other  nations.  In  1766  the  whole  tea  imported  into 
Europe  from  China  amounted  to  17  millions  of  pounds; 
in  1785  it  was  computed  to  be  about  19  millions  of 
pounds  J.  *  .  t  Jforj 

Several  refearches  have  been  made  in  Europe  to  de-v°ldH 
termine  whether  the  tea  plant  grows  fpontaneoufly  ;  but^ 
thefe  refearches  have  been  hitherto  in  vain.  When 
Captain  Cook  vifited  Teneriffe  in  his  lad  voyage,  Mr 
Anderfon  his  furgeon  was  informed  by  a  gentleman  of 
acknowledged  veracity,  that  a  flirub  is  common  near 
Santa  Cruz  which  agrees  exa&ly  with  the  defeription 
given  of  the  tea-plant  by  Linnaeus.  It  is  confidered  as 
a  weed,  and  large  quantities  are  rooted  out  of  the  vine¬ 
yards  every  year  :  But  the  Spaniards  who  inhabit  the 
ifland  fometimes  make  ufe  of  it,  and  aferibe  to  it  all  the 
qualities  of  the  tea  imported  from  China. 

Many  attempts  have  been  made  to  introduce  this  va¬ 
luable  plant  into  Europe  ;  but  from  want  of  proper  pre¬ 
cautions  moft  of  thefe  attempts  have  mifearried.  The 
feeds,  being  of  an  oily  nature,  are  apt  to  grow  rancid 
during  a  long  voyage,  unlefs  proper  care  is  taken  to  pre- 
ferve  them.  There  are  two  methods  of  preferving  thefe 
feeds :  The  fird  is,  to  inclofe  them  in  wax  after  they 
have  been  dried  in  the  fun  ;  the  fecond  is,  to  leave  them 
in  their  hulks,  and  Ihut  them  up  clofely  in  a  box  made 
of  tin  :  but  neither  of  thefe  methods  has  been  attended 
with  general  fuccefs,  whatever  care  has  been  taken  to 
obtain  frelh  feeds,  or  to  preferve  them.  The  belt  me¬ 
thod  would  be,  to  fow  frelh  feeds  in  fine  light  earth  im¬ 
mediately  on  leaving  Canton,  and  to  cover  them  with 
wire  to  fecure  them  from  rats  and  other  animals  that 
might  attack  them.  The  boxes  ought  not  to  be  too 
much  expofed  to  the  air,  nor  to  that  kind  of  dew  which 
rifes  from  the  fea.  The  earth  in  the  boxes  mull  neither 
be  hard  nor  dry,  and  Ihould  from  time  to  time  be  gently 
watered  with  frelh  or  rain  water  ;  and  when  the  (hoots 
begin  to  appear,  they  ought  to  be  kept  in  a  flight 
moifiure,  and  fheltered  from  the  fun.  The  tea-plants 
to  be  found  in  England  have  been  procured  by  thefe 
means  only  ;  and  though  feveral  of  the  young  riling 
(hoots  perilhed,  the  lad  method  propofed  is  proba¬ 
bly  that  which  may  be  followed  with  greateft  fuc¬ 
cefs. 

The  fined  tea-plant  known  in  England  was  raifed  in 
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Kew  gardens;  it  was  carried  thither  by  Sir  J.  Ellis, 

'  who  brought  it  from  feed  :  but  the  firft  that  ever 
flourilhed  in  Europe  was  one  belonging  to  the  duke  of 
Northumberland  at  Sion,  from  a  drawing  of  which  our 
engraving  is  taken.  The  plants  which  are  cultivated  in 
the  gardens  near  London  thrive  well  in  the  green-houfe 
during  winter,  and  fome  Hand  that  feafon  in  the  open 
air.  Linnaeus,  who  obtained  this  ffirub  in  its  growing 
ftate  contrived  to  preferve  it  in  the  open  air  in  the 
northern  latitude  of  Sweden.  France  has  alfo  procured 
fome  plants.  There  can  be  no  doubt  but  they  would 
fucceed  in  many  countries  of  Europe,  if  proper  care 
were  paid  to  their  cultivation  till  they  became  inured 
to  the  climate.  It  will  be  a  great  advantage  if  we  can 
rear  that  plant,  which  can  never  fuffer  fo  much  from 
change  of  foil  as  from  growing  mufty  during  the  long 
voyage  from  China.  Befides,  the  demand  for  tea  is 
now  become  fo  great,  that  the  Chinefe  find  it  neceffary, 
or  at  leaf!  profitable,  to  adulterate  it.  Bad  tea  is  now 
become  an  universal  complaint.  The  abbe  Grofier 
tells  us,  that  there  is  a  kind  of  mofs  which  grows  in 
the  neighbourhood  of  the  little  city  of  Mang-ing-hien, 
which  is  fold  as  a  delicate  fpecies  of  tea.  If  this  deli¬ 
cious  commodity  is  adulterated  in  China,  can  we  flatter 
ourfelves  that  none  comes  to  us  but  what  is  pure  and 
unmixed  ?  How  would  our  fine  ladies  like  to  be  told, 
that  inftead  of  tea  they  drink  nothing  but  the  infufion 
of  mofs  from  the  rocks  of  Mang-ing-hien  (f)  ? 

Of  the  chemical  qualities  and  effe£ls  of  tea  on  the 
conftitution,  many  various  and  oppofite  opinions  have 
been  formed.  AbouCa  century  ago,  Bontikoe,  a  Dutch 
phyfician,  bellowed  extravagant  encomiums  on  the  be¬ 
nefits  of  tea.  With  him  it  was  good  for  every  thing  ; 
and  any  quantity  might  be  drunk,  even  to  the  amount 
of  200  dilhes  in  a  day.  Whether  Bontikoe  in  this  cafe 
a£led  as  a  phyfician,  or,  being  a  Dutchman,  was  eagex 
to  encourage  the  fale  of  an  important  article  of  his 
country’s  commerce,  is  not  eafy  to  fay.  On  the  other 
hand,  the  pernicious  effedls  of  tea  upon  the  nervous 
fyllem  have  been  often  repeated,  and  very  oppofite 
efte&s  have  been  afcribed  to  it.  Some  affirm  that  green 
tea  is  mildly  allringent ;  others  fay  it  is  relaxing  ;  Some 
fay  it  is  narcotic,  and  procures  deep  ;  while  others  con¬ 
tend,  that  taken  before  bed-time  it  affuredly  prevents 
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Dr  Lettfom,  who  has  written  the  Natural  Hiftory  of 
the  Tea  Tree,  made  feveral  experiments  to  determine  its 
chemical  qualities.  He  found  an  infufion  of  it  preferred 
beef  frefh  ;  it  is  therefore  antifeptic  ;  and  from  its  Unk¬ 
ing  a  purple  colour  with  the  fait  (fulphate)  of  iron,  he 
juftly  concludes  that  it  is  allringent ;  and  he  thinks  al¬ 
fo,  that  the  effential  qualities  of  tea  refide  in  its  fragrant 
and  volatile  parts. 

We  have  heard  much  of  the  bad  effe&s  of  tea,  but  we 
have  neither  felt  nor  obferved  them.  If  it  were  fo  per¬ 
nicious  as  it  has  been  reprefented  by  fome,  its  effe&s 
mull  certainly  be  evident  in  China,  where  it  is  drunk  by 
all  ranks  ;  yet  fo  far  from  being  thought  hurtful  in  that 
country,  it  is  in  high  ellimation.  The  prefent  emperor 
has  compofed  a  kind  of  eloge  on  the  virtues  of  tea.  We 
are  told  by  thofe  who  have  written  the  hillory  of  China, 
that  inflammatory  difeafes  are  lefs  frequent  there  than  in 
many  other  countries,  which  is  afcribed  folely  to  the  li¬ 
beral  ufe  of  tea.  It  mull  be  obferved  by  all,  that  tea  is 
an  antidote  againll  intemperance,  and  that  he  who  re- 
lilhes  the  one  feldom  runs  into  the  other.  Raynal  fays, 
that  tea  has  contributed  more  to  the  fobriety  of  this  na¬ 
tion  than  the  feverell  laws,  the  moll  eloquent  harangues 
of  Chriftian  orators,  or  the  bell  treatifes  of  morality. 
We  have  no  doubt  but  it  may  be  hurtful  to  fome  con- 
ftitutions  in  particular  circumllances  *,  but  we  fufpeft 
that  the  nervous  diforders  fo  often  attributed  to  tea, 
are  rather  owing  to  hereditary  difeafes,  to  want  of  exer- 
cife,  and  to  irregularity  in  food  or  fleep,  than  to  tea. 

“  Weak  tea  drunk  too  hot  (fays  Dr  Leake)  will  ener¬ 
vate,  and  if  very  llrong,  may  prove  equally  pernicious 
by  affedling  the  head  or  ftomach.  But  when  it  is 
drunk  in  moderation,  and  not  too  warm,  with  a  large 
addition  of  milk,  I  believe  it  will  feldom  prove  hurtful, 
but,  on  the  contrary,  falutary.  After  ftudy  or  fatigue 
it  is  a  moll  refrelhing  and  grateful  repall  5  it  quenches 
thirft,  and  cheers  the  fpirits,  without  heating  the  blood; 
and  the  plealing  fociety,  in  which  we  fo  often  partake  of 
it  is  no  inconfiderable  addition  to  its  value  ;  for  what¬ 
ever  affords  rational  pleafure  to  the  mind,  will  always 
contribute  to  bodily  health. 

In  this  country  teas  are  generally  divided  into  three 
kinds  of  green,  and  five  of  bohea  :  The  former  are^ 
1.  Imperial  or  bloom  tea,  with  a  large  loofe  leaf,  light 
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(f')  There  is  very  good  reafon  to  believe,  that  the  adulteration  of  tea  is  not  confined  to  China.  It  is  praflifed, 
and  often  with  too  much  fuccefs,  among  ourfelves.  Mr  Twining,  a  confiderable  tea  dealer  m  London,  publilhed. 
a  pamphlet  fome  years  ago,  in  which  he  has  expofed  this  infamous  traffic.  The  information  (he  fays)  was  ob- 
tained  from  a  gentleman  who  had  made  very  accurate  inquiries  into  this  u  Je  •  ,  ,  n  j  -  j 

The  fmouch  for  mixing  with  black  teas  is  made  of  the  leaves  of  the  afli.  When  gathered,  they  are  firft  dried 
in  the  fun,  then  baked  :  they  are  next  put  upon  a  floor,  and  trod  upon  until  the  leaves  are  fmall,  then .lifted  and 
fteeped  in  copperas  with  Iheep’s  dung  ;  after  which,  being  dried  on  a  floor  they  are  fit  fw  “fe.  Ihere  ano¬ 

ther  mode  :  When  the  leaves  are  gathered,  they  are  boiled  in  a  copper  with  copperas  and  theep  s _du  g  , 
liquor  is  ft  rained  off,  they  are  baked  and  trod  upon,  until  the  leaves  are  fmall,  after  which  tluJare 
The  quantity  manufadured  at  a  fmall  village,  and  within  eight  or  ten  miles  thereof,  cannot  be  afcerta.ned,  but  is  ■ 
fuppofed  to  be  about  20  tons  in  a  year.  One  man  acknowledges  to  have  made  600  weight  in  every  week  for  fix 
months  together.  The  fine  is  fold  at  4I.  4s.  per  cwt.  equal  to  pd  per  lb.  The  coarfe  is  fold  at  2l.  2s.  per  wt.  - 
equal  to  4i  per  lb.  Elder  buds  are  manufactured  in  fome  places  to  reprefent  fine  teas. 

For  the  honour  of  human  nature,  we  hope  fuch  a  traffic  as  this  is  not  very  common  ;  but  if  1 -  be,  hofe sc  n- 

cerned  in  it  deferve  exemplary  punilhment.  The  only  way  (Mr  Twining  ays)  «  e  cape  afforded  •  bi  t  to 

never  to  purchafe  from  thofe  who  offer  their  teas  to  fale  at  lower  prices  than  genuine  teas  can  be  afforded ,  but  to 

purchafe  them  only  from  perfons  of  chara&er. 
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Tea*  gtefcn  colour,  and  a  faint  delicate  fmell.  2.  Hyfon,  fo 
1  eachers.  ca]je^  from  the  name  of  the  merchant  who  firft  imported 
jt  .  t^e  leaves  of  which  are  clofely  curled  and  fmall,  of 
a  green  colour,  verging  to  a  blue  :  And,  3.  Singlo 
tea,  from  the  name  of  the  place  where  it  is  cultivated. 
The  boheas  are,  1.  Souchong,  which  imparts  a  yellow 
green  colour  by  infufion.  2.  Cambo,  fo  called  from 
the  place  where  it  is  made  y  a  fragrant  tea,  with  a  vio¬ 
let  fmell  5  its  infufion  pale.  3.  Congo,  which  has  a 
learger  leaf  than  the  following,  and  its  infufion  fomewhat 
deeper,  refembling  common  bohea  in  the  colour  of  the 
leaf.  4.  Pekoe  tea  ;  this  is  known  by  the  appearance 
of  fmall  white  flowers  mixed  with  it.  5.  Common  bo- 
*: hea,  whofe  leaves  are  of  one  colour.  There  are  other 
varieties,  particularly  a  kind  of  green  tea,  done  Up  in 
roundilh  balls,  called  gunpowder-tea, 

TKA-Tree  of  New  Zealand,  is  a  fpecies  of  myrtle, 
of  which  an  infufion  was  drunk  by  Captain  Cook’s  peo¬ 
ple  in  their  voyages  round  the  world.  Its  leaves  were 
finely  aromatic,  aftringent,  and  had  a  particular  pleafant 
flavour  at  the  firfl;  infufion  ;  but  this  went  off  at  the  next 
filling  up  of  the  tea-pot,  and  a  great  degree  of  bitternefs 
was  then  extracted  5  for  which  reafon  it  was  never  fuf- 
fered  to  be  twice  infufed.  In  a  fine  foil  in  thick  forefts 
this  tree  grows  to  a  confiderable  fize  ;  fometimes  .30  or 
40  feet  in  height,  and  one  foot  in  diameter.  On  a  hilly 
and  dry  expofure  it  degenerates  into  a  fnrub  of  five  or 
fix  inches  \  but  its  ufual  fize  is  abought  eight  or  ten  feet 
high,  and  three  inches  in  diameter.  In  that  cafe  its 
fiem  is  irregular  and  unequal,  dividing  very  foon  into 
*  branches,  which  arife  at  acute  angles,  and  only  bear 
leaves  and  flowers  at  top.  The  flowers  are  white,  and 
very  ornamental  to  the  Whale  plant. 

Mr  White,  in  his  Journal  of  a  Voyage  to  New  South 
Wales,  mentions  a  flirub  which  he  calls  a  tea-tree  mere¬ 
ly  from  its  being  ufed  by  the  convi&s  as  a  fuccedaneum 
.  -for  tea  5  for  he  had  not  feen  the  flower,  nor  did  he 

know  to  what  genus  it  belonged.  It  is  a  creeping  kind 
✓  of  a  vine,  running  to  a  great  extent  along  the  ground  j 
the  ftalk  flender*,  the  leaf  not  fo  large  as  the  common 
bay  leaf  ;  the  tafle  fweet,  exactly  like  the  liquorice  root 
of  the  (hops. 

TEACHERS,  perfons  employed  in  conducing  the 
«ducation  of  the  young. 

We  will  venture  to  fay,  that  there  is  no  clafs  of  men 
to  whom  a  nation  is  fo  much  indebted  as  to  thofe  em¬ 
ployed  in  inftruiting  the  young  :  For  if  it  be  education 
that  forms  the  only  di$in6lion  between  the  civilized  and 
the  favage,  much  certainly  is  due  to  thofe  who  devote 
themfelves  to  the  office  of  inftru£Hon.  It  mtift  be  the 
duty  therefore  of  every  ftate  to  take  care  that  proper 
encouragement  be  given  to  thofe  who  undertake  this  of¬ 
fice.  There  ought  to  be  fuch  a  falary  as  would  render 
it  an  objedl  of  ambition  to  men  of  abilities  and  learn¬ 
ing,  or  at  leali  as  would  keep  the  teacher  refpe&able. 
In  Scotland,  the  office  of  a  fchoolmafter  was  formerly 
much  more  lucrative  than  at  prefen t,  and  moft  of  that 
clafs  had  received  liberal  education  ;  and  this  is  the  rea¬ 
fon  why  the  common  people  hr  Scotland  have  been  fa¬ 
mous  even  to  a  proverb,  for  their  learning.  But  at  pre- 
fent  the  falary.  of  a.  country  fchoolmafter,  independent 
®f  fees  for  fcholars,  is  not  greater  than  a  ploughman  can 
earn,  being  feldom  more  than  81.'  6s.  8d.  the  confe¬ 
rence  of  which  is  that  this,  which  is  in  fa£l  an  honour¬ 


able,  becaufe  an  ufeful  profeflion,  is  now  finking  iutF  Tt.,(  i* 
contempt.  It  is  no  longer  an  objedt  to  a  man  of  learn-  ||  u 
ing  *  and  we  muft  foon  be  fatisfied  with  fchoolmaflers.  TeDe’  \ 
that  can  read,  write,  and  call  accounts,  a  little  better  ' 

than  the  lowed  of  the  people,  or  who  from  fome  natural 
deformity  are  unable  to  exercife  a  trade.  And  what  in 
this  cafe  mufl  become  of  the  minds  of  the  common  peo¬ 
ple  ?  They  muft  be  totally  uncultivated. 

We  have'  obferved  a  great  difference  between  the  cul¬ 
tivation  of  the  common  people  in  one  part  of  Scotland 
compared  with  another  \  and  We  have  found,  that  where- 
ever  a  fchoolmafter  is  looked  upon  as  a  mean  profeflion 
there  is  fcarcely  a  duly  qualified  perfon  to  be  found  to 
undertake  the  office  \  and  in  thofe  places  the  common 
people  are  lamentably  ignorant.  In  other  places  again,  ’ 

where’ the  fchoolmafter  is  confidered  as  one  of  the  prin-  j 

cip^l  perfons  in  the  parifli,  there  men  of  a  liberal  educa¬ 
tion,  young  divines,  and  preachers,  do  not  think  them¬ 
felves  difgraced  by  excrcifing  this  profeflion  ;  and  there 
the  common  people  fhow  a  degree  of  acutenefs,  know¬ 
ledge,  and  obfervation,  and  poffefs  fuch  polifhed  man¬ 
ners,  as  raife  them  very  high  above  thofe  of  their  own 
rank  in  other  parts  of  the  country.  H  1 

Many  and  keen  have  been  the  debates  about  a  reform 
of  government  of  late  years  ;  but  little  attention  has 
been  paid  to  the  formation  of  the  minds  of  the  common 
people,  Who  conftitute  the  greater  part  of  the  nation; 
of  eourfe  they  are  ready  to  join  the  ftandard  of  every 
feditious  demagogue'who  founds  the  alarm  of  oppref- 
fion  ;  and  fhould  they  at  length  be  roufed,  their  cruelty 
and  barbarity,  like  the  common  people  of  France,  would 
be  exa£Hy  in  proportion  to  their  ignorance  and  want  of 
principle.  R  j 

We  are  willing  to  hope,  then,  that  the  government 
and  the  moneyed  men  of  the  nation,  who  alone  have  pro¬ 
perty  to  lofe  and  money  to  beftow,  will  at  length  find  it 
to  be  their  intereft  to  patronize  fchoolmaflers. 

TEAL^  See  Anas,  Ornithology  Index 
TEARS,  a  lymph  or  aqueous  humour,  which  is'lim- 
pid,  and  a  little  faltifti :  it  is  feparated  from  the  arterial 
blood  by  the  lachrymal  glands  and  fmall  glandulous 
grains  on  the  infide  of  the  eyelids. 

TEASELS,  a  plant  cultivated  In  the  Weft  of  Eng¬ 
land  for  the  ufe  of  clothiers.  See  Dipsacus,  Botany 
Index, 

TEBETH,  the  tenth  month  of  the  Jewifh  ecclefia- 
ftical  year,  and  fourth  of  the  civil.  It  anfwers  to  our 
month  ©f  December. 

TECLENBURG,  a  town  of  Germany,  in  the  cir¬ 
cle  of  Weftphalia,  capital  of  a  county  of  the  fame  name, 
with  a  caftle  built  on  a  hill.  It  was  bought  by  the  king 
of  Pruflia  in  1707.  E.  Long.  8.  2.  N.  Lat.  52.  20. 

TECHNICAL,  expreffes  fomewhat  relating  to  arts 
or  fciences  :  in  this  fenfe  wre  fay  technical  terms.  It  is 
alfo  particularly  applied  to  a  kind  of  verfes  wherein  are 
contained  the  rules  or  precepts  of  any  art,  thus  digefted 
to  help  the  memory  to  retain  them  }  an  example  where¬ 
of  may  be  feen  in  the  article  Memory. 

TECTON  A,  TeaK-Wood,  a  genus  of  plants  belong¬ 
ing  to  the  clafs  pentandria.  See  Botany,  p.  139.  I 

TE  Deum,  the  name  of  a  celebrated  hymn,  ufed  in 
the  Chriftian  church,  and  fo  called  becaufe  it  begins 
with  thefe  words,  Te  Deum  laudamus ,  We  praife  thee, 

:Q  God.  It  is  fungin  the  Romifh  church  with  great 

pomp 
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*0  pomp  and  folemnity  upon  the  gaining  of  a  viftcry,  or 
other  happy  event ;  and  is  believed  to  be  the  compofi- 
tion  of  St  Ambrose  bifliop  of  Milan. 

'  YEES  a  river  which  rifes  on  the  confines  01  Cum- 
berland,  and  running  eaftward,  divides  the  county  of 
Durham  from  Yorkihire,  and  falls  into  the  German  fea 

below  Stockton.  ...  ,  „  . 

TEETH,  the  bones  placed  in  the  jaws  for  chewing 
food,  that  it  may  be  the  more  eafily  digefted  in  the  fto- 
mach  The  anatomical  ftru£ture  ,of  the  teeth  has  al¬ 
ready  been  aferibed  under  Anatomy.  The  difeafes 
to  which  they  are  liable,  as  well  as  the  moft  fuccefsful 
remedies  for  removing  them,  are  fully  detailed  under 
Medicine  and  Surgery. 

Much  attention  has  been  paid  to  the  beauty  and  pre- 
fervation  of  the  teeth  among  moft  nations.  The  Romans 
rubbed  and  walked  them  with  great  care;  and  when  they 
loft  them,  fupplied  their  place  with  artificial  teeth  made 
of  ivory  ;  and  fometimes,  when  loofe,  bound  them  with 
gold.  Ligatures  of  wire  have  been  found  to  hurt  the 
natural  teeth  with  which  the  artificial  are  connefted  : 
whereas  filken  t will  cannot  affeft  them  to  any  confider- 
able  degree  for  feveral  years. 

Guilleman  gives  us  the  compofition  of  a  pafte  for 
making  artificial  teeth,  which  {hall  never  grow  yellow : 
the  compofition  is  white  wax  granulated,  and.melted 
with  a  little  gum  elemi,  adding  powder  of  white  ma- 
ftich,  coral,  and  pearl.  .  . 

When  feveral  teeth  are  out  in  the  fame  place,  it  is 
belt  to  make  a  fet,  or  the  number  wanted,  out  of  one 
piece,  all  adhering  together,  which  may  be  fattened  to 
the  two  next  of  the  found  or  natural  teeth.  And  even 
a  whole  fet  of  artificial  teeth  may  be  made  for  one  or 
both  jaws,  fo  well  fitted  to  admit  of  the  neceffary  mo¬ 
tions,  and  fo  conveniently  retained  in  the  proper  fixa¬ 
tion  by  means  of  fprings,  that  they  will  anfwer  every 
purpofe  of  natural  teeth,  and  may  be  taken  out,  cleaned, 
and  replaced,  by  the  patient  himfelf  with  great  eafe. 

The  common  trick  of  mountebanks  and  other  fucli 
practitioners,  is  to  ufe  various  wafhes  for  teeth,  the  fud- 
den  effefts  of  which,  in  cleaning  and  whitening  the 
teeth,  furprife  and  pleafe  people  ;  but  the  effefts  are 
very  pernicious.  All  the  ftrong  acid  fpirits  will  do  this. 
As  good  a  mixture  as  any  thing  can  be,  on  this  occa- 
fion,  is  the  following  :  take  plantane-water  an  ounce, 
honey  of  rofes  two  drams,  muriatic  acid  ten  drops;  mix 
the  whole  together,  and  rub  the  teeth  with  a  piece  of 
linen  rag  dipped  in  this  every  day  till  they  are  whitened. 
The  mouth  ought  to  be  well  walked  with  cold  water  af¬ 
ter  the  ufe  of  this  or  any  other  acid  liquor;  and  indeed 
the  bell  of  all  teeth  walhes  is  cold  water,  with  or  with¬ 
out  a  little  fait;  theconftant  ufe  of  this  will  keep  them 
slean  and  white,  and  prevent  them  from  aching. 

After  all  the  numerous  cures  which  have  been  propof- 
ed  for  preventing  the  toothach,  we  will  venture  to  re¬ 
commend  the  keeping  the  teeth dean  as  the  moft  effica¬ 
cious,  and  avoiding  every  kind  of  hot  food,  efpecially 
hot  liquids,  as  tea,  &c.  T  hey  who  are  conftantly  ufing 
powders  generally  deftroy  their  teeth  altogether,  as  the 
valetudinarian  does  his  health. 

TEETHING  in  children.  See  Medicine. 

T EFF,  a  kind  of  grain,  fown  all  over  Abyffinia, 
from  which  is  made  the  bread  commonly  ufed  through¬ 
out  the  country.  We  have  no  defeription  of  this  plant 
but  from  Mr  Bruce,  who  fays  that  it  is  herbaceous  ..and 
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that  from  a  number  «f  weak  leaves  furrounding  the  root 
proceeds  a  ftalk  of  about  28  inches  in  length,  not  per¬ 
fectly  ftraight,  fmooth,  but  jointed  or  knotted  at  parti¬ 
cular  diftances,  This  ftalk  is  not  much  thicker  than 
that  of  a  carnation  or  july flower.  About  eight  inches 
from  the  top,  a  head  is  formed  of  a  number  of  fmall 
branches,  upon  which  it  carries  the  fruit  and  flowers  ; 
the  latter  of  which  is  fmall,  of  a  crimfon  colour,  and 
fcarcely  perceptible  by  the  naked  eye  but  from  the  op- 
pofition  of  that  colour.  The  piftil  is  divided  into  two, 
feemingly  attached  to  the  germ  of  the  fruit,  and^  has  at 
each  end  fmall  capillaments  forming  a  bruffi.  The  fta- 
mina  are  three  in  number;  two  on  the  lower  fide  of  the 
piftil,  and  one  on  the  upper.  T  hefe  are  each  of  them 
crowned  with  two  oval  ftigmata,  at  firft  green,  but  after 
crimfon.  The  fruit  is  formed  in  a  capfula,  confifting  of 
two  conical  hollow  leaves,  which,  when  clofed,  feems 
to  compofe  a  fmall  conical  pod,  pointed  at  the  top.  The 
fruit  or  feed  is  oblong,  and  is  not  fo  large  as  the  head 
of  the  fmalleft  pin  ;  yet  it  is  very  prolific,  and  produces 
thefe  feeds  in  fuch  quantity  as  to  yield  a  very  abundant 
crop  in  the  quantity  of  meal. 

Our  author,  from  the  fimilarity  of  the  names,  conjec¬ 
tures  it  to  be  the  tipha  mentioned,  but  not  deferibed,  by 
Pliny  ;  but  this  conjefture,  which  he  acknowledges  to 
be  unfupported,  is  of  very  little  importance. 

There  are  three  kinds  of  meal  made  from  teff,  of 
which  the  beft  (he  fays)  is  as  white  as  flour,  exceed¬ 
ingly  light,  and  eafily  digefted  ;  the  fecond  is  of  a 
browner  colour  ;  and  the  laft,  which  is  the  food  of  fol- 
diers  and  fervants,  is  nearly  black.  This  variety  he 
imagines  to  arife  entirely  from  the  difference  of  foils  in 
which  the  feeds  are  fown,  and  the  different  degrees  of 
moifture  to  which  the  plant  is  expofed  when  growing. 
The  manner  of  making  the  meal  or  flour  into  bread  is 
by  taking  a  broad  earthen  jar,  and  having  made  a  lump 
of  it  with  water,  they  put  it  into  an  earthen  jar  at  fome 
diftance  from  the  fire,  where  it  remains  till  it  begins  to 
ferment  or  turn  four  ;  they  then  bake  it  into  cakes  of  a  * 
circular  form,  and  about  two  feet  in  diameter  :  it  is  of  a 
fpungy  foft  quality,  and  not  a  difagreeable  fouriffi  tafte. 
Two  of  thefe  cakes  a-day,  and  a  coarfe  cotton  cloth  once 
a-year,  are  the  wages  of  a  common  fervant. 

At  their  banquets  of  raw  meat,  the  fleffi  being  cut  in 
fmall  bits,  is  wrapt  up  in  pieces  of  this  bread,  with  a 
proportion  of  foffil  fait  and  Cayenne  pepper.  Before 
the  company  fits  down  to  eat,  a  number  of  theie  cakes 
of  different  qualities  are  placed  one  upon  the  other,  in 
the  fame  manner  as  our  plates,  and  the  principal  people 
fitting  firft  down,  eat  the  white  teff ;  the  fecond  orcoar- 
fer  fort  ferves  the  fecond  rate  people  that  fucceed  them, 
and  the  third  is  for  the  fervants.  Every  man,  when  he 
is  done,  dries  or  wipes  his  fingers  upon  the  bread  which 
he  is  to  leave  for  his  fucceffor,  for  they  have  no  towels; 
and  this  is  one  of  the  moft  beaftly  cuftoms  among  them. 

Of  this  teff  bread  the  natives  makes  a  liquor,  by  apro- 
cefs  which  our  author  deferibes  in  the  following  words: 
The  bread,  when  well  toafted,  is  broken  into  imall 
pieces,  which  are  put  into  a  large  jar,  and  have  warm 
water  poured  upon  them.  It  is  then  fet  by  the  fire,  and 
frequently  ftirred  for  feveral  days,  the  mouth  of  the  jar 
being  clofe  covered.  After  being  allowed  to  fettle  three 
or  four  days,  it  acquires  a  fouriffi  tafte,  and  is  what  they 
call  bou%a,  or  the  common  beer  of  the  country.  1  he 
bouza  in  Atbara  is  made  in  the  fame  manner,  only  in- 

itead 
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"Teff  dead  of  teff,  cakes  of  barley  meal  are  employed.  Both 

II  are  very  bad  liquors,  but  the  word  is  that  made  of  bar- 

L^.lev. 

TEFFLIS,  or  Tifflis,  a  town  of  Alia,  in  Georgia, 
one  of  the  feven  nations  between  the  Black  fea  and  the 
Cafpian.  It  is  the  capital  of  that  country,  the  place  of 
refidence  of  its  fovereign,  and  is  called  by  the  inhabit¬ 
ants  Thilis-Cabar ,  “  warm  town,”  from  the  warm  baths 
in  its  neighbourhood.  Though  its  circumference  does 
not  exceed  two  Englifh  miles,  it  contains  20,000  inha¬ 
bitants,  of  which  more  than  half  are  Armenians  $  the 
remainder  are  principally  Georgians,  with  fome  Tartars. 
According  to  Major  Rennel,  it  has  20  Armenian  and 
15  Greek  churches,  and  three  metfheds.  But  Mr  Coxe, 
on  the  authority  of  Profeffor  Guldendaedt,  dates  the 
places  of  wordiip  to  be  one  Roman  Catholic,  13  Greek, 
and  feven  Armenian  churches.  There  are  feme  magni¬ 
ficent  carayanferas,  bazars,  and  palaces  in  the  city,  but 
no  mofques;  for  the  Georgians,  though  living  under  a 
Mohammedan  government,  have  always  rifen  up  in  arms 
as4  often  as  any  attempts  have  been  made  to  ere£t  fuch 
places  of  Mohammedan  wordiip.  Many  of  the  Romilh 
midionaries  live  here  in  difguife  under  the  denomination 
of  phyficians,  furgeons,  and  chemids  ;  and  the  great 
cures  which  they  perform  procure  them  much  edeem, 
though  they  are  fometimes  expofed  to  the  inful ts  of  the 
people  when  they  attempt  to  make  any  profelytes  to 
their  church.  All  the  houfes  are  of  done,  with  flat 
roofs,  which  ferve,  according  to  thecudoms  of  the  Eaft, 
as  walks  for  the  women.  They  are  neatly  built  ;  the 
rooms  are  wainfeotted,  and  the  floors  fpread  with  car¬ 
pets.  The  dreets  feldom  exceed  feven  feet  in  breadth  ; 
and  fome  are  fo  narrow  as  fcarcely  to  allow  room  for  a 
man  on  horfeback  :  they  are  confequently  very  filthy. 

Tefflis  is  a  place  of  confiderable  trade,  efpecially  in 
furs,  which  are  conveyed  hence  to  Conftantinople  by 
the  way  of  Erzerum*  As  for  the  filks  of  this  country, 
they  are  bought  up  on  the  fpot  by  the  Armenians,  and 
conveyed  to  Smyrna  and  other  ports  of  the  Mediterra¬ 
nean;  but  the  greated  part  is  fird  fent  to  Erzerum  to  be 
raanufa&ured,  the  Georgians  being  very  ignorant  and 
unfkilful  in  that  refpeft.  From  hence,  likewife,  great 
quantities  of  a  root  called  boy  a  is  fent  to  Erzerum  and 
Indodan  for  the  ufe  of  the  linen  dyers.  Here  is  likewife 
a  foundery,  at  which  are  cad  a  few  cannon,  mortars,  and 
balls,  all  of  which  are  very  inferior  to  thofe  of  the 
Turks.  The  gunpowder  made  here  is  Very  good.  The 
Armenians  have  likewife  edablilhed  in  thistpwn  all  the 
manufactures  carried  on  by  their  countrymen  in  Perfia: 
the  mod  flourifhing  is  that  of  printed  linens.  Teffiis  is 
feated  on  the  river  Kur,  at  the  foot  of  a  mountain;  and 
on  the  fouth  fide  of  it  dands  a  large  cadle  or  fortrefs, 
built  by  the  Turks  in  1576,  when  they  made  themfelves 
maders  of  the  city  and  country,  under  the  command  of 
the  famous  Mudapha  Pacha,  It  is  125  miles  wed  ®f 
Terki.  E.  Long.  63.  3.  N.  Lat.  41.  59. 

TEGERHY,  a  principal  town  in  Fezzan,  in  Africa, 
about  80  miles  fouth-weft  of  the  capital.  It  colltds 
from  its  lands  little  other  produce  than  dates  and  Indian 
corn.  In  this,  as  in  every  town  in  Fezzan,  a  market 
for  butcher-meat,  corn,  fruit,  and  vegetables,  is  regu¬ 
larly  held.  Mutton  and  goats  flefh  are  fold  by  the  quar¬ 
ter  without  weighing;  the  ufual  price  is  from  32  to  40 
grains  of  gold-dud,  or  four  or  five  fhillings  Englifh  mo- 
:ney.  The  flefh  of  the  camel,  which  is  much  more  highly 


valued,  is  commonly  fold  at  a  dearer  rate,  and  is  divid-  Te*e 
ed  into  (mailer  lots.  Agriculture  and  paflurage  feem  to  lj 
be  the  principal  occupations.  Telegi] 

TEGUMENT,  any  thing  that  furrounds  or  covers 
another. 

TEIND,  in  Scots  Law.  See  Law,  N°  clxx. 

Commiffion  of  Teinds.  See  Commission. 

TEIN  TS,  and  Semiteints,  in  Painting ,  denote  the 
feveral  colours  ufed  in  a  pidure,  confidered  as  more  of 
lefs  high,  bright,  deep,  thin,  or  weakened  and  diminifh- 
ed,  &c.  to  give  the  proper  relievo,  foftnefs,  or  didance 
&x*.  of  the  feveral  objeds.  I. , 

TELEGRAPH  (derived  from  taM  and  y^p*),  is 
the  name  very  properly  given  to  an  indrument,  ’by 
means  of  which  information  may  be  almod  indantane- 
oufly  conveyed  to  a  confiderable  didance. 

The  telegraph,  though  it  has  been  generally  known 
and  ufed  by  the  moderns  only  for  a  few  years,  is  by  no 
means  a  modern  invention.  There  is  reafon  to  believe 
that  amongd  the  Greeks  there  was  fome  fort  of  tele¬ 
graph  in  ufe.  The  burning  of  Troy  was  certainly 
known  in  Greece  very  foon  after  it  happened,  and  be¬ 
fore  any  perfon  had  returned  from  thence.  Now  that 
was  altogether  fo  tedious  a  piece  of  bufinefs,  that  con¬ 
jure  never  could  have  fupplied  the  place  of  informa- 
tion.  A  Greek  play  begins  with  a  feene,  in  which  a 
watchman  defeends  from  the  top  of  a  tower  in  Greece, 
and  gives  the  information  that  Troy  was  taken.  “  I 
have  been  looking  out  thefe  ten  years  (fays  he)  to  fee 
when  that  would  happen,  and  this  night  it  is  done.” 

Of  the  antiquity  of  a  mode  of  conveying  intelligence 
quickly  to  a  great  didance,  this  is  certainly  a  proof. 

The  Chinefe,  when  they  fend  couriers  on  the  great 
canal,  or  when  any  great  man  travels  there,  make  fig- 
nals  by  fire  from  one  day’s  journey  to  another,  to  have 
every  thing  prepared;  and  mod  of  the  barbarous  na¬ 
tions  ufed  formerly  to  give  the  alarm  of  war  by  fires 
lighted  on  the  hills  or  rifing  grounds. 

Polybius  calls  the  different  indruments  ufed  by  the 
ancients  for  communicating  information  7rv£<ruu.typytfice9  ' 
becaufe  the  fignals  were  always  made  by  means  of  fire. 

At  fird  they  communicated  information  of  events  merely 
by  torches;  but  this  method  was  of  little  ufe,  becaufe  it 
was  neceffary  before-hand  to  fix  the  meaning  of  every 
particular  fignal.  Now  as  events  are  exceedingly  various, 
it  was  impoflible  to  exprefs  the  greater  number  of  them 
by  any  premeditated  contrivance.  It  was  eafy,  for 
indance,  to  exprefs  by  fignals  that  a  fleet  had  arrived 
at  fuch  a  place,  becaufe  this  had  been  forefeen,  and  fig¬ 
nals  accordingly  had  been  agreed  upon  to  denote  it;  but 
an  unexpected  revolt,  a  murder,  and  fuch  accidents,  as 
happen  but  too  often,  and  require  an  immediate  remedy, 
could  not  be  communicated  by  fuch  fignals;  becaufe  to 
forefee  them  was  imppflible. 

jiEneas,  a  contemporary  of  Aridotle,  who  wrote  a  Polyi  ; 
‘treatife  on  the  duties  of  a  general,  endeavoured  to  cor-b£ok 
reft  thofe  imperfe&ions,  but  by  no  means  fueceeded.  P‘ 

“  Thofe  (fays  .he)  who  would  give  fignals  to  one  ano¬ 
ther  upon  affairs  of  importance,  mud  fird  prepare  two 
veffels  of  earth,  exa&ly  equal  in  breadth  and  depth ;  and 
they  need  be  but  four  feet  and  a  half  deep,  and  a  foot 
and  a  half  wide.  They  then  mud  take  pieces  of  cork, 
proportioned  to  the  mouth  of  thefe  veffels,  but  not  quite 
fo  wide,  that  they  may  be  let  down  with  eafe  to  the 
bottom  of  thefe  veffels*  They  next  fix  in  the  middle  of 
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this  cork  a  flick,  which  muft  be  of  equal  flze  in  both 
thefe  veflels.  This  flick  muft  be  divided  exa&ly  and 
diftinaiy,  by  fpaees  of  three  inches  each,  in  order.that 
fuch  events  as  generally  happen  in  war  may  be  written 
on  them.  For  example,  on  one  of  thefe  fpaces  the  follow¬ 
ing  words  may  be  written  :  ‘  A  body  of  horse  are 
marched  into  the  country.’  On  another,  ‘  A  body 
OF  INFANTRY,  heavily  armed,  are  arrived  hither.’  On 
a  third,  ‘  INFANTRY  LIGHTLY  ARMED.  On  a  fourth, 
4  Horse  and  foot.’  On  another,  ‘  Ships  then 
4  Provisions  and  fo  on  till  all  the  events  which  may 
probably  happen  in  the  war  that  is  carrying  on  are 
marked  in  thefe  intervals. 

This  being  done,  each  of  the  two  veflels  muft  have  a 
little  tubs  or  cock  of  equal  bignefs,  to  let  out  the  water 
in  equal  proportion.  Then  the  two  veffels  muft  be  filled 
with  water  •>  the  pieces  of  cork,  with  their  flicks  thruft 
through  them,  muft  be  laid  upon  them,  and  the  cocks 
muft  be  opened.  Now,  it  is  plain,  that  as  thefe  veflels 
are  equal,  the  corks  will  fink,  and  the  flicks  defeend 
lower  in  the  veflels,  in  proportion  as  they  empty  them- 
felves.  But  to  be  more  certain  of  this  exadlnefs,  it  will 
be  proper  to  make  the  experiment  firft,  and  to  examine 
whether  all  things  correfpond  and  agree  together,  by  an 
uniform  execution  on  both  fides.  When  they  are  well 
allured  of  this,  the  two  veflels  muft  be  carried  to  the 
two  places  where  the  fignals  are  to  be  made  and  obferv- 
ed  :  water  is  poured  in,  and  the  corks  and  flicks  are  put 
in  the  vefieh*  When  any  of  the  events  which  are  writ¬ 
ten  on  the  flicks  lhall  happen,  a  torch  or  other  light  is 
railed,  whieh  muft  be  held  aloft  till  fuch  time  as  ano¬ 
ther  is  railed  by  the  party  to  whom  it  is  diredted.  ( 1  his 
firft  fignal  is  only  to  give  noticte  that  both  parties  are 
ready  and  attentive).  Then  the  torch  or  other  light 
muft  be  taken  away,  and  the  cocks  fet  open.  When 
the  interval,  that  is  that  part  of  the  flick  where  the 
event  of  which  notice  is  to  be  given  or  written,  (hall 
be  fallen  to  a  level  with  the  veflels,  then  the  man  who 
gives  the  fignal  lifts  up  his  torch  }  and  on  the  other 
fide,  the  correfpondent  fignal-maker  immediately  turns 
the  coek  of  his  veflf*,  and  looks  at  what  is  writ  on  that 
part  of  the  flick  which  touches  the  mouth  of  the  veflel : 
on  which  occafion,  if  every  thing  has  been  executed  ex- 
a (Ally  and  equally  on  both  fides,  both  will  read  the  fame 
thing.” 

This  method  was  defedlive,  bccaufe  it  could  not  con¬ 
vey  any  other  intelligence  except  what  was  written  on 
the  flicks,  and  even  that  not  particularly  enough.  With 
regard  to  all  unforefeen  events,  it  was  quite  ufelefs. 

A  new  method  was  invented  by  Cleqxenus  (others 
fay  by  Democlitus),  and  very  much  improved  by  Poly¬ 
bius,  as  he  himfelf  informs  us.  He  deferibes  this  me¬ 
thod  as  follows  :  Take  the  letters  of  the  (Greek)  alpha¬ 
bet,  and  divide  them  into  five  parts,  each  of  which  will 
confift  of  five  letters,  except  the  laft  divifion,  which  will 
have  only  four.  Let  thefe  be  fixed  on  a  board  in  five 
columns.  The  man  who  is  to  give  the  fignals  is  then 
to  begin  by  holding  up  two  torches,  which  he  is  to  keep 
aloft  till  the  other  party  has  alfo  fhown  two.  This  is 
only  to  fhow  that  both  Tides  are  ready.  Thefe  firft 
torches  are  then  withdrawn.  Both  parties  are  provided 
with  boards,  on  which  the  letters  arc  difpofed  as  for¬ 
merly  deferibed.  The  perfon  who  then  gives  the  fignal 
is  to  hold  up  torches  on  the  left  to  point  out  to  the  other 
party  from  what  column  he  (hall  take  the  letters  as  they 
Vol.  XX.  Part  I. 


are  pointed  out  to  him.  If  it  is  to  be  from  the  fijrft  co-  Telegraph* 
lumn,  he  holds  up  one  torch  ,  if  from  the  fecond,  two  -$ 
and  fo  on  for  the  others.  He  is  then  to  hold  up  torches 
on  the  right,  to  denote  the  particular  letter  ol  the  co¬ 
lumn  that  is  to  be  taken.  All  this  muft  have  been  agreed 
on  before-hand.  The  man  who  gives  the  fignals  muft 
have  an  inftrument  ($iC7rT%uv),  confifting  of  two  tubes, 
and  fo  placed  as  that,  by  looking  through  one  of  them, 
he  can  fee  only  the  right  fide,  and  through  the  other 
only  the  left,  of  him  who  is  to  anfwer.  The  board 
muft  be  fet  up  near  this  inftrument }  and  the  ftation  on 
the  right  and  left  muft  be  furrounded  with  a  wall 
(7rcc£X7n<p£u%6xi)  ten  feet  broad,  and  about  the  height  of 
a  man,  that  the  torches  raifed  above  it  may  give  a  clear 
and  ftrong  light,  and  that  when  taken  down  they  may 
be  completely  concealed.  Let  us  now  fuppofe  that  this 
information  is  to  be  communicated. — A  number  of  the 
auxiliaries ,  about  a  hundred,  have  gone  over  to  the  enemy , 

In  the  firft  place,  words  muft  be  chofen  that  will  con¬ 
vey  the  information  in  the  feweft  letters  poflible;  as,  A 
hundred  Cretans  have  defer  ted,  Uxlov  xf  ypcop 

yvlapoXyrxv,  Having  written  down  this  fentenec,  it  is 
conveyed  in  this  manner.  The  firft  letter  is  a  K,  which 
is  in  the  fecond  column  5  two  torches  are  therefore  to  be 
raifed  on  the  left  hand  to  inform  the  perfon  who  receives 
the  fignals  to  look  into  that  particular  column.  Then 
five  torches  are  to  be  held  up  on  the  right,  to  mark  the 
letter  k ,  which  is  the  laft  in  the  column.  Then  four 
torches  are  to  be  held  up  on  the  left  to  point  out  the  g 
(r),  which  is  in  the  fourth  column,  and  two  on  the 
right  to  ftiow'  that  it  is  the  fecond  letter  of  that  column. 

The  other -letters  are  pointed  out  in  the  fame  manner. 

— Such  was  the  pyrfa  or  telegraph  recommended  by 
Polybius. 

But  neither  this  nor  any  other  method  mentioned  by 
the  ancients  feems  ever  to  have  been  brought  into  gene¬ 
ral  ufe  •,  nor  does  it  appear  that  the  moderns  had  thought 
of  fuch  a  machine  as  a  telegraph  till  the  year  1663, 
when  the  Marquis  of  Worcefter,  in  his  Century  OF 
INVENTIONS,  affirmed  that  he  had  difeovered  “  a  method 
by  which,  at  a  window,  as  far  as  eye  can  difeover  black 
from  white,  a  man  may  hold  difeourfe  with  his  corre¬ 
fpondent,  without  noife  made  or  notice  taken  \  being  ac¬ 
cording  to  occafion  given,  or  means  afforded,  ex  re  na~ 
ta ,  and  no  need  of  provifion  before  hand  \  though  much 
better  if  forefeen,  and  courfe  taken  by  mutual  confent 
of  parties.”  This  could  be  done  only  by  means  of  a 
telegraph,  which  in  the  next  fentence  is  declared  to  have 
been  rendered  fo  perfeft,  that  by  means  of  it  the  corre- 
fpondence  could  be  carried  on  “  by  night  as  well  as  by 
day,  though  as  dark  as  pitch  is  black.” 

About  40  years  afterwards  M.  Amontons  propofed 
a  new  telegraph.  His  method  was  this:  Let  there  be 
people  placed  in  feveral  ftations,  at  fuch  a  diftance  from 
one  another,  that  by  the  help  of  a  telefeope  a  man  in  one 
ftation  may  fee  a  fignal  made  in  the  next  before  him  \  he 
muft  immediately  make  the  fame  fignal,  that  it  may  be 
feen  by  perfons  in  the  ftation  next  after  him,  who  are  to 
communicate  it  to  thofe  in  the  following  ftation,  and  fo 
on.  Thefe  fignals  may  be  as  letters  of  the  alphabet,  or 
as  a  cipher,  underftood  only  by  the  two  perfons  who  are 
in  the  diftant  places,  and  not  by  thofe  who  make  the 
fignals.  The  perfon  in  the  fecond  ftation  making  the 
fignal  to  the  perfon  in  the  third  the  v^ry 'moment  he  fees 
it  in  the  firft,  the  news  may  be  carried  to  the  greateft 
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Telegraph,  diftance  in  as  little  time  as  is  neceffary  to  make  the  fig- 
v  '  nals  in  the  firfl  flation.  The  difiance  of  the  feveral  fta- 
tions,  which  muft  be  as  few  as  pofiible,  is  meafured  by 
the  reach  of  a  telefcopc.  Amontons  tried  this  method 
in  a  fmall  traft  of  land  before  feveral  perfons  of  the 
higheft  rank  at  the  court  of  France. 

It  was  not,  however,  till  the  French  revolution  that 
the  telegraph  was  applied  to  ufeful  purpofes.  Whether 
M.  Chappe,  who  is  faid  to  have  invented  the  telegraph 
firfi  ufed  by  the  French  about  the  end  of  1793,  knew 
any  thing  of  Amontons’s  invention  or  not,  it  is  impof- 
fible  to  fay ;  but  his  telegraph  was  conftrufted  on  prin¬ 
ciples  nearly  fimiliar.  The  manner  of  ufing  this  tele¬ 
graph  was  as  follows  :  At  the  firfl:  flation,  which  was  on 
the  roof  of  the  palace  of  the  Louvre  at  Paris,  M.  Chappe, 
the  inventor,  received  in  writing,  from  the  committee  of 
public  welfare,  the  words  to  befent  to  Lifle,  near  which 
the  French  army  at  that  time  was.  An  upright  poft 
was  ere&ed  on  the  Louvre,  at  the  top  of  which  were 
two  tranfverfe  arms,  moveable  in  all  dire&ions  by  a  An¬ 
gle  piece  of  mechanifm,  and  with  inconceivable  rapidi¬ 
ty.  He  invented  a  number  of  pofitions  for  thefe  arms, 
which  flood  as  figns  for  the  letters  of  the  alphabet  ;  and 
thefe,  for  the  greater  celerity  and  fimplicity,  he  reduced 
in  number  as  much  as  pofiible.  The  grammarian  will 
cafily  conceive  that  fixteen  figns  may  amply  fupply  all 
the  letters  of  the  alphabet,  fince  fome  letters  may  be 
omitted  not  only  without  detriment  but  with  advantage. 
Thefe  figns,  as  they  were  arbitrary,  could  be  changed 
every  week  ;  fo  that  the  fign  of  B  for  one  day  might  be 
the  fign  of  M  the  next  ;  and  it  was  only  neceffary  that 
the  perfons  at  the  extremity  fhould  know  the  key.  The 
intermediate  operators  were  only  inftru&ed  generally  in 
thefe  fixteen  fignals  ;  which  were  fodiftindl,  fo  marked, 
fo  different  the  one  from  the  other,  that  they  .were  eafily 
remembered.  The  conftru&ion  of  the  machine  was 
fuch,  that  each  fignal  was  uniformly  given  in  precifely 
the  fame  manner  at  all  times  :  It  did  not  depend  on  the 
operator’s  manual  (kill  ;  and  the  pofitiou  of  the  arm 
could  never,  for  any  one  fignal,  be  a  degree  higher 
or  a  degree  lower,  its  movement  being  regulated  me¬ 
chanically. 

M.  Chappe  having  received  at  the  Louvre  the  fen- 
tence  to  be  conveyed,  gave  a  known  fignal  to  the  fecond 
flation,  which  was  Mont  Martre,  to  prepare.  At  each 
flation  there  w?as  a  watch  tower,  where  telefcopes  were 
fixed,  and  the  perfon  on  watch  gave  the  fignal  of  prepa¬ 
ration  which  he  had  received,  and  this  communicated 
fucceflively  through  all  the  line,  which  brought  them  all 
into  a  ftate  of  readinefs.  The  perfon  at  Mont  Martre 
then  received,  letter  by  letter,  the  fentence  from  the 
Louvre,  which  he  repeated  with  his  own  machine  ;  and 
this  was  again  repeated  from  the  next  height,  with  in¬ 
conceivable  rapidity,  to  the  final  flation  at  Lifle. 
rrb  The  firfl  defeription  of  the  telegraph  was  brought 
Review  from  Paris  to  Frankfort  on  the  Maine  by  a  former  mem- 
June  175)6.  ber  of  the  parliament  of  Bourdeaux,  who  had  feen  that 
which  was  eredled  on  the  mountain  of  Belville.  As  gi¬ 
ven  by  Dr  Hutton  from  fome  of  the  Englifh  papers,  it 
is  as  follows.  A  A  is  a  beam  or  mafi  of  wood  placed 
upright  on  a  rifing  ground  (fig.  I.),  which  is  about  15  or 
16  feet  high.  BB  is  a  beam  or  balance  moving  upon 
the  centre  A  A.  This  balance-beam  may  be  placed 
vertically  or  horizontally,  or  any  how  inclined,  by 
means  of  firong  cords,  which  are  fixed  to  the  wheel  D, 
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on  the  edge  of  which  is  a  double  groove  to  receive  theTel^i 
two  cords.  This  balance  is  about  J 1  or  12  feet  long, v— * v 
and  nine  inches  broad,  having  at  the  ends  two  pieees  of 
wood  CC,  which  likewife  turn  upon  angles  by  means  of 
four  other  cords  that  pafs  through  the  axis  of  the  main 
balance,  otherwife  the  balance  would  derange  the  cords; 
the  pieces  C  are  each  about  three  feet  long,  and  maybe 
placed  either  to  the  right  or  left,  flraight  or  fquare, 
with  the  balance-beam.  By  means  of  thefe  three  the 
combination  or  movement  is  very  extenfive,  remarkably 
firnple,  and  eafily  performed.  Below  is  a  fmall  wooden 
gouge  or  hut,  in  which  a  perfon  is  employed  to  obferve 
the  movements  of  the  machine.  In  the  mountain  neareft 
to  this  another  perfon  is  to  repeat  thefe  movements,  and 
a  third  to  write  them  down.  The  time  taken  up  for 
each  movement  is  20  feconds  ;  of  which  the  motion 
alone  is  four  feconds,  the  other  16  the  machine  is  fta- 
tionary.  Two  working  models  of  this  inflrument  were 
executed  at  Frankfort,  and  fent  by  Mr  W.  Playfair  to 
the  duke  of  York  ;  and  hence  the  plan  and  alphabet  of 
the  machine  came  to  England. 

Various  experiments  were  in  conftquence  tried  upon 
telegraphs  in  this  country  ;  and  one  was  foon  after  fet 
up  by  government  in  a  chain  of  ftations  from  the  admi¬ 
ralty-office  to  the  fca  coaft.  It  confifts  of  fix  otlagon 
boards,  each  of  which  is  poifed  upon  an  axis  in  a  frame, 
in  fuch  a  manner  that  it  can  be  either  placed  vertically, 
fo  as  to  appear  with  its  full  fize  to  the  obferver  at  the 
neareft  flation,  as  in  fig.  2.  or  it  becomes  invifible  to  him  ,  j 

by  being  placed  horizontally,  as  in  fig.  3.  fo  that  the 
narrow  edge  alone  is  expofed,  which  narrow  edge  is  from 
a  diflance  invifible.  Fig.  2.  is  a  reprefen tation  of  this 
telegraph,  with  the  parts  all  (hut,  and  the  maehine  ready 
to  work.  T,  in  the  officer’s  cabin,  is  the  telefcope 
pointed  to  the  next  flation.  Fig.  3.  is  a  reprefentatioiip. 
of  the  machine  not  at  work,  and  with  the  ports  all 
open.  The  opening  of  the  firfl  port  (fig.  2.)  expreffes 

the  fecond  the  third  c,  the  fourth  r/,  the  fifth  r, 
the  fixth  f,  &c. 

Six  boards  make  36  changes,  by  the  moft  plain  and 
firnple  mode  of  working ;  and  tlfey  will  make  many 
more  if  more  were  neceffary  :  but  as  the  real  fuperiority 
of  the  telegraph  over  all  other  modes  of  making  fig¬ 
nals  confifts  in  its  making  letters,  we  do  not  think  that 
more  changes  than  the  letters  of  the  alphabet,  and  the 
ten  arithmetical  ciphers,  are  neceffary  ;  but,  on  the 
contrary,  that  thofe  who  work  the  telegraphs  fhould 
avoid  communicating  by  words  or  figns  agreed  upon  to 
exprefs  fentences ;  for  that  is  the  fure  method  never  to 
become  expert  at  fending  unexpe£led  intelligence  accu¬ 
rately. 

This  telegraph  is  without  doubt  made  up  of  the  beft 
number  of  combinations  poflible  ;  five  boards  would  be 
infufficient,  and  feven  would  be  ufelefs.  It  has  been 
objected  to  it,  however,  that  its  form  is  too  clumfy  to 
admit  of  its  being  raifed  to  any  confiderable  height 
above  the  building  on  which  it  ftands ;  and  that  it  can¬ 
not  be  made  to  change  its  dire&ion,  and  confequently 
cannot  be  feen  but  from  one  particular  point. 

Several  other  telegraphs  have  been  propofed  to  remedy 
thefe  defers,  and  perhaps  others  to  which  the  inflru¬ 
ment  is  ftill  liable.  The  dial-plate  of  a  clock  would 
make  an  excellent  telegraph,  as  it  might  exhibit  144 
figns  fo  as  to  be  vifible  at  a  great  diflance.  A  telegraph 
on  this  principle,  with  only  fix  divifions  inftead  of 

twelve. 
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rnpli.  twelve,  would  be  fimple  and  cheap,  and  might  be  railed  peculiarly  important  an  article  of  the  intelligence  to  be  Telegraphy 
i  /•  .  i*  i  i - 1.1  _  i  *i j:  „.!i.i — i - conveyed. 
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20  or  30  feet  high  above  the  building,  without  any  dif¬ 
ficulty  :  it  might  be  fupported  on  one  pod,  and  therefore 
turn  round,  and  the  contrail  of  colours  would  always  be 
the  fame. 

ment  A  very  ingenious  improvement  of  the  telegraph  has 

94.  been  propofed  in  the  Gentleman’s  Magazine.  It  confifts 
of  a  femicircle,  to  be  properly  elevated,  and  fixed  per¬ 
pendicularly  on  a  ftrong  (land.  The  radius  1  2  feet ;  the 
femicircle  confequently  fomewhat  more  than  36.  This 
to  be  divided  into  24  parts.  Each  of  thefe  will  there¬ 
fore  eomprife  a  fpaee  of  18  inches,  and  an  arch  of  y°  30' 
on  the  circumference.  Thefe  24  divifions  to  be  occu¬ 
pied  by  as  many  circular  apertures  of  fix  inches  diame¬ 
ter  ;  which  will  leave  a  clear  fpaee  of  fix  ineheson  each 
fide  between  the  apertures.  Thefe  apertures,  beginning 
from  the  left,  to  denote  the  letters  of  the  alphabet, 
omitting  K,  .1  confonant,  V,  X,  and  Q,  as  ufelefs  for 
this  purpofe.  There  are  then  21  letters.  ThC  four  other 
fpaees  are  referved  for  fignals.  The  infirument  to  have 
an  index  moveable  by  a  windlafs  on  the  centre  of  the 
femicircle,  and  having  two  tops,  according  as  it  is  to  be 
ufed  in  the  day  or  night  *,  one,  a  circular  top  of  lac¬ 
quered  iron  or  copper,  of  equal  diameter  with  the  aper¬ 
tures  (and  which  confequently  will  eclipfe  any  of  them 
againfl  which  it  reils)  ;  the  other,  a  fpear  or  arrow- 
fhaped  top,  blaek  and  highly  polifhed,  which,  in  Hand¬ 
ing  before  any  of  the  apertures  in  the  day-time,  will  be 
diftin&ly  vifible.  In  the  night,  the  apertures  to  be  redu¬ 
ced  by  a  diaphragm  fitting  clofc  to  each,  fo  as  to  leave 
an  aperture  of  not  more  than  two  inches  diameter.  The 
diaphragm  to  be  of  well-polifhed  tin  *,  the  inner  rim  lac¬ 
quered  black  half  an  inch.  All  the  apertures  to  be 
illuminated,  when  the  infirument  is  ufed  in  the  night¬ 
time,  by  fmall  lamps ;  to  which,  if  neceffary,  according 
to  eircumflances,  convex  lenfes  may  be  added,  fitted  into 
each  diaphragm,  by  which  the  light  may  be  powerfully 
concentrated  and  increafed.  Over  each  aperture  one  of 
the  five  prifmatic  colours lcafl  likely  to  bcmiflaken  (the 
remaining  two  being  lefs  diflingui (liable,  and  not  want¬ 
ed,  are  bed  omitted)  to  be  painted  ;  and,  in  their  natural 
order,  on  a  width  of  eighteen  inches  and  a  depth  of  four, 
red,  orange,  yellow,  green,  blue  ;  or,  flill  to  heighten 
the  eontrafl,and  render  immediately  fueceffive  apertures 
more  diflinguifhable,  red,  green,  orange,  blue,  yellow. 
The  whole  inner  circle  beneath  and  between  the  aper¬ 
tures  to  be  painted  black. 

When  the  infirument  is  to  be  ufed,  the  index  to  be  fet 
to  the  fignal  apertures  on  the  right.  All  the  apertures 
to  be  covered  or  dark  when  it  begins  tobeuftd,  except 
that  which  is  to  give  the  fignal.  A  fignal  gun  to 
be  fired  to  apprife  the  obferver.  If  the  index  is  fet  to 
the  firfl  aperture,  it  will  denote  that  words  are  to  be  ex- 
preffed  ;  if  to  the  fecond,  that  figures;  if  to  the  third, 
that  the  figures  ceafe  ;  and  that  the  intelligence  is  car¬ 
ried  on  in  words.  When  figures  are  to  beexpreffed,  the 
alternate  apertures  from  the  left  are  taken  in  their  order, 
to  denote  from  1  to  10  inelufivcly  ;  the  fecond  from  the 
right  denotes  100;  the  fifth  1000.  This  order,  and 
thefe  intervals,  are  taken  to  prevent  any  confufion  in  fo 


Perhaps,  however,  none  of  the  telegraphs  hitherto  of¬ 
fered  to  the  public  exceeds  the  following,  either  in  fim- 
plicity,  clieapnefs,  or  facility  in  working,  and  it  might 
perhaps,  with  a  few  trifling  additions,  be  made  exceed¬ 
ingly  diftinft.  It  is  thus  deferibed  in  the  Repertory  of 
Arts  and  Manufactures  :  For  a  noClurnal  telegraph,  let  vrol.  I. 
there  be  four  large  patent  refleClors,  lying  on  the  fame!1,  3^r 
plane,  parallel  to  the  horizon,  placed  on  the  top  ot  an 
obfervatory.  Let  each  of  thefe  refleClors  be  capable,  by 
means  of  two  winches,  either  of  elevation  or  deprelfion 
to  a  certain  degree.  By  elevating  or  depreffing  one  or 
two  of  the  refleClors,  eighteen  very  diftinCl  arrange¬ 
ments  may  be  produced,  as  the  following  fcheme  will 
explain  (a). 
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For  the  fake  of  example,  the  above  arrangements  arc 
made  to  anfwcr  to  the  moll  neceffary  letters  of  the  al¬ 
phabet  ;  but  alterations  may  be  made  at  will,  and  a 
greater  number  of  changes  produced,  without  any  addi¬ 
tion  to  the  rctle&ors.  In  the  firfl  obfervatory  there  need 
only  be  a  fet  of  Jingle  refledlors  ;  but  in  the  others  each 
refleClor  fhould  be  double,  fo  as  to  face  both  the'  pre¬ 
ceding  and  fubfequent  obfervatory ;  and  each  obferva¬ 
tory  fhould  be  furniflud  with  two  tclefcopes.  The  pro¬ 
per  diameter  of  the  refleClors,  and  their  diflance  from 
each  other,  will  be  afeertained  by  experience. 

To  convert  this  machine  into  a  diurnal  telegraph,  no¬ 
thing  more  is  neceffary  than  to  infert,  in  the  place  of  the 
reflectors,  gilt  balls,  or  any  other  confpicuous  bodies. 

Were  telegraphs  brought  to  fo  great  a  degree  of  per¬ 
fection,  that  they  could  convey  information  fpeedily  and 
diftinCtly  ;  w’ere  they  fo  much  fimplified,  that  they  could 
be  conftruCted  and  maintained  at  little  expence — the 
advantages  which  would  refult  from  their  ufe  are  almofl 
inconceivable.  Not  to  fpeak  of  the  fpeed  with  which 
information  could  be  communicated  and  orders  given  in 
time  of  war,  by  means  of  which  misfortunes  might  be 
prevented  or  inflan tly  repaired,  difficulties  removed,  and 
difputes  precluded,  and  by  means  of  which  the  whole 
kingdom  could  be  prepared  in  an  inflant  to  oppofe  an 
G  g  2  invading 


(a)  Each  refleCtor,  after  every  arrangement,  mufl  be  reflored  to  its  place. 
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Telegraph,  invading  enemy  \  it  might  be  ufed  by  commercial  men 
Tele,,  to  convey  a  commiflion  cheaper  and  fpeedier  than  an  ex- 
1  C  ^  prefs  can  travel.  The  capitals  of  diftant  nations  might 
be  united  by  chains  of  poft%  and  the  fettling  of  thofe 
difputes  which  at  prefent  take  up  months  or  years  might 
then  be  sccomplifhed  in  as  many  hours.  An  eftablilh- 
nient  of  telegraphs  might  then  be  made  like  that  of  the 
poit ;  and  inftead  of  being  an  expcnce,  it  would  produce 
a  revenue.  Until  telegraphs  are  employed  to  convey  in¬ 
formation  that  occurs  very  frequently,  the  perfons  who 
are  ftationed  to  work  them  will  never  become  expert, 
and  confequently  will  neither  be  expeditious  nor  accu¬ 
rate,  though,  with  pra&ice,  there  is  no  doubt  but  they 
will  attain  both  in  a  degree  of  perfection  of  which  we 
can  as  yet  have  but  little  conception. 

Various  other  improvements  of  the  telegraph  might 
have  been  mentioned,  but  our  limits  do  not  permit  us  to 
dwell  longer  on  the  fubjeCl. 

TELEMACHUS,  the  fon  of  UlylTes  and  Penelope, 
was  ftill  in  the  cradle  when  his  father  went  with  the  reft 
of  the  Greeks  to  the  Trojan  war.  At  the  end  of  this 
celebrated  war,  Telemachus,  anxious  to  fee  his  father, 
went  to  feek  him  ;  and  as  the  place  of  his  refidence, 
and  the  caufe  of  his  long  abfence,  were  then  unknown, 
he  vifited  the  court  of  Menelaus  and  Neftor  to  obtain 
information.  He  afterwards  returned  to  Ithaca,  where 
the  fuitors  of  his  mother  Penelope  had  confpired  to  mur¬ 
der  him,  but  he  avoided  their  fnares  \  and  by  means  of 
Minerva  he  difeovered  his  father,  who  iad  arrived  in 
the  ifland  two  days  before  him,  and  was  then  in  the 
houfe  of  Eumaeus.  With  this  faithful  fervant  and  Ulyf- 
fes  Telemachus  concerted  how  to  deliver  his  mother 
from  the  importunities  of  her  fuitors,  and  it  was  effeCled 
with  great  fuccefs.  After  the  death  of  his  father,  Te¬ 
lemachus  went  to  the  ifland  of  TEaea,  where  he  married 
Circe,  or,  according  to  others,  Caftiphone  the  daughter 
of  Circe,  by  whom  he  had  a  fon  called  Latinus .  He 
fome  time  after  had  the  misfortune  to  kill  his  mother- 
in-law  Circe,  and  fled  to  Italy,  where  he  founded  Clu- 
iium.  Telemachus  was  accompanied  in  his  vifit  to  Nef¬ 
tor  and  Menelaus  by  the  goddefs  cf  wifdom  under  the 
forr_:  of  Mentor,  It  is  faid  that,  when  a  child,  Tele- 
machus  fell  into  the  fea,  and  that  a  dolphin  brought  him 
fafe  to  (Lore,  after  he  had  remained  fome  time  under 
water.  From  this  circumftance  Ulyfles  had  the  figure 
of  a  dolphin  engraved  on  the  feal  which  he  wore  on  his 
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ring. 

From  thefe  ftories,  collected  from  Homer  and  the 
other  poets  of  antiquity,  the  celebrated  Fenelon,  arch- 
bifhop  of  Cambray,  took  the  idea  of  his  well-known 
Adventures  of  Telemachus  ;  which,  though  not  com- 
pofed  in  verfe,  is  jtiftly  intitled  to  be  efteemed  a  poem. 
o»uThe  plan  of  the  work  (fays  Dr  Blair)  is  in  general 
well  contrived;  and  is  deficient  neither  in  epic  grandeur 
nor  unity  of  obje£l.  The  author  has  entered  with  much 
felicity  into  the  fpirit  and  ideas  of  the  ancient  poets,  par¬ 
ticularly  into  the  ancient  mythology,  which  retains  more 
dignity,  and  makes  a  better  figure  in  his  hands  than  in 
th erfe  of  any.  other  modern  poet.  His  deferiptions  are 
rich  and  beautiful  ;  efpecially  of  the  fofter  and  calmer 
feenes,,  for  which  the  genius  of  Fenelon  was  beft  fuitedj 
fhch  as  the  incidents  of  paftoral  life,  the  pleafuresof  vir¬ 
tue,  or  a  country  flourifhing  in  peace.  There  is  an  in¬ 
imitable  fweetnefs  and  tendernefs  in  feveral  of  the  pic¬ 
tures  of  this  kind  which  he  has  given)”  and  his  mea- 


fured  profc,  which  is  remarkably  harmonious,  gives  the  Tel^, 
ftyle  nearly  as  much  elevation  as  the  French  language  chi 
is  capable  of  fupporting  even  in  regular  verfe.  I| 

According  to  the  fame  eminent  critic,  “  the  beft  exe- 1  eelc 
cuted  part  of  the  work  is  the  firft  fix  books,  in  which 
Telemachus  recounts  his  adventures  to  Calypfo.  The 
narration  throughout  them  is  lively  and  interefling. 
Afterwards,  efpecially  in  the  laft  1  2  books,  it  becomes 
more  tedious  and  languid  -y  and  in  the  warlike  adven¬ 
tures  which  are  attempted,  there  is  3  great  defeat  of  vi¬ 
gour.  The  chief  objt&ion  againft  this  work  being  claf- 
fed  with  epic  poems,  arifes  from  the  minute  details  of 
virtuous  policy,  into  which  the  author  in  fome  places 
enters  ;  and  from  t)ie  difeourfes  and  inftru&ions  of  Men¬ 
tor,  which  recur  upon  us  too  often,  and  too  much  in  the 
ftrain  of  common-place  morality.  Though  thefe  were 
well  fuited  to  the  main  defign  of  the  author,  which  was 
to  form  the  mind  of  a  young  prince,  yet  they  feem  not 
congruous  to  the  nature  of  epic  poetry  j  the  object  of 
which  is  to  improve  us  by  means  of  actions,  characters, 
and  fentiments,  rather  than  by  delivering  profeffed  and 
formal  inftru&ion.” 


*1 


TELEPHIUM,  True  Orpine,  a  genus  of  plants 
belonging  to  the  clafs  pentandria  ;  and  in  the  natural 
fyftem  ranging  under  the  54th  order,  Mifcellanecc .  See 
Botany  Index,  I 

TELESCOPE,  an  optical  inftrument  for  viewing 
diftant  objeCls  ;  fo  named  by  compounding  the  Greek 
words  far  offy  and  <nto%ioi,  1  look  at  or  contemplate. 

This  name  is  commonly  appropriated  to  the  larger  fizes 
of  the  inftrument,  while  the  fmaller  are  called  PERSPEC¬ 
TIVE-GLASSES,  SPY-GLASSES,  OPERA-GLASSES.  A  par¬ 
ticular  kind,  which  is  thought  to  be  much  brighter  than 
the  reft,  is  called  a  NIGHT  GLASS. 

To  what  has  been  faid  already  with  refpeCl  to  the  in¬ 
ventor  of  this  moft  noble  and  ufeful  inftrument  in  the 
article  Optics,  we  may  add  the  two  following  claims. 

Mr  Leonhard  Digues,  a  gentleman  of  the  17th. cen¬ 
tury  of  great  and  various  knowledge,  pofkiveiy  afferts  in 
his  StratioticGS ,  and  in  another  work,  that  his  father,  a 
military  gentleman,  had  an  inftrument  which  he  ufed  in 
the  field,  by  which  he  could  bring  diftant  objeCts  near,, 
and  could  know  a  man  at  the  diftance  of  three  miles. 

He  fays,  that  when  his  father  w  as  at  home  he  had  often 
looked  through  it,  and  could  diftinguifh  the  waving  of 
the  trees  on  the  oppofitefide  of  the  Severn.  Mr  Digges 
refided  in  the  neighbourhood  of  Briftol. 

Francis  Fontana,  in  his  Celeftial  Obfervotions ,  pub- 
Iifhed  at  Naples  in  1646,  fays,  that  he  was  allured  by>a 
Mr  Hardy,  advocate  of  the  parliament  of  Paris,  a  per- 
fon  of  great  learning  and  undoubted  integrity,  that  on 
the  death  of  his  father,  there  was  found  among  his 
things  an  old  tube,  by  which  diftant  objeCts  were  di- 
ftin<5ily  feen  j  and  that  it  was  of  a  date  long  prior  to  n 
the  telefcope  lately  invented,  and  had  been  kept  by  him 
as  a  fecret. 

It  is  not  at  all  improbable,  that  curious  people,  hand¬ 
ling  fpcClacle  glafles,  of  which  there  were  by  this  time 
great  varieties,  both  convex  and  concave,  and  amufing 
themfelves  with  their  magnifying  power  and  the  Angu¬ 
lar  efFeds  which  they  produced  in  the  appearances  of 
things,  might  fometimes  chance  fo  to  place  them  as  to 
produce  diftinCl  and  enlarged  vifion.  We  know  per¬ 
fectly,  from  the  table  and  fcheme  which  Sirturus  has 
given  us  of  the  tools  or  difhes  in  which  the  fpe&acle- 

niakeui: 
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,e.  makers  fafliioned  their  glaffes,.  that  they  had  convex 
— •  iellfes  formed  to  fpheres  of  24  inches  diameter,  and  of 
11  inferior  fizes.  He  has  given  us  a  fcheme  of  a  let 
Avhich  he  got  leave  to  meafure,  belonging  to  a  fpedlacle- 
maker  of  the  name  of  Rogette  at  Corunna  in  Spain  ;  and 
he  favs  that  this  man  had  tools  of  the  fame  fizes  for  con¬ 
cave  Maffes.  It  alfo  appears,  that  it  was  a  general  prac¬ 
tice  (of  which  we  do  not  know  the  precife  purpofe)  to 
ufe  a  convex  and  concave  glafs  together.  If  any  per- 
fun  fhould  chance  to  put  together  a  24-inch  convex  and 
a  12  inch  concave  (wrought  on  both  fides)  at  the  di¬ 
dance  of  fix  inches,  he  would  have  diftinft  vifion,  and 
the  obje£l  would  appear  ol  double  (ize.  Concaves  of 
fix  inches  were  not  uncommon,  and  one  fuch  combined 
with  the  convex  of  24,  at  the  diftance  of  nine  inches, 
would  have  diftinft  vifion,  and  ohje&s  would  be  qua¬ 
drupled  in  diameter.  When  fuch  a  thing  occurred,  it 
was  natural  to  keen  it  as  a  curiofity,  although  the  ra¬ 
tionale  of  its  operation  was  not  in  the  lead  underflood. 
We  doubt  not  but  that  this  happened  much  oftener  than 
in  thefe  two  inftances.  The  chief  wonder  is,  that  it  was 
not  frequent,  and  taken  notice  of  by  fome  writer.  It  is 
pretty  plain  that  Galileo’s  fir  ft  telefcope  was  of  this  kind, 
made  up  of  fuch  fpeftacle- glafles  as  he  could  procure  ; 
for  it  magnified  only  three  times  in  diameter  ;  a  thing 
eafiiy  procured  by  fuch  glafles  as  he  could  find  with 
every  fpedlaele -maker.  And  he  could  not  but  obferve, 
in  his  trials  of  their  glades,  that  the  deeper  concaves  and 
flatter  convexes  he  employed,  he  produced  the  greater 
amplification  ;  and  then  he  would  find  himfelf  obliged 
to  provide  a  tool  not  ufed  by  the  fpc£tacle-makers,  viz. 
either  a  much  flatter  tool  for  a  convex  furface,  or  a  much 
fmaller  fphere  for  a  concave  ;  and,  notwithftanding  his 
telling  us  that  it  was  by  i;efle6fing  on  the  nature  of  re- 
fra&ion,  and  without  any  induction,  we  are  perfuaded 
that  he  proceeded  in  this  very  way.  His  next  telef- 
eope  magnified  but  five  times.  Now  the  flightefl  ac¬ 
quaintance  with  the  obvious  laws  of  refra&ion  would 
have  dire£fed  him  at  once  to  a  very  fmall  and  deep  con¬ 
cave,  which  would  been  much  eafier  made,  and  have 
magnified  more.  But  he  groped  his  way  with  fuch 
fpe&acle-glafles  as  he  could  get,  till  he  at  laft  made 
tools  for  very  flat  dbjetf -glafles  and  very  deep  eye-glades, 
and  produced  a  telefcope  which  magnified  about  25 
times.  Sirturus  faw  it,  and  took  the  meafures  of  it. 
He  afterwards  faw  a  fcheme  of  it  which  Galileo  had 
fent  to  a  German  prince  at  Infpruck,  who  had  it  drawn 
(that  is,  the  circles  for  the  tools)  on  a  table  in  his  gal¬ 
lery.  The  objeft -glafs  was  a  plano-convex,  a  portion 
of  a  fphere,  of  24  inches  diameter  ;  the, eye- glafs  was  a 
double  concave  of  two  inches  diameter  ;  the  focal  di- 
ftances  were  therefore  24  inches  and  one  inch  nearly. 
This  muft  halve  been  a  very  lucky  operation,  for-Sirtu- 
rus  fays  it  was  the  beft  telefcope  he  had  feen  :  and  we 
know  that  it  requires  the  very  bell;  work  to  produce  this 
magnifying  power  with  fuch  fmall  fpheres.  lelefeopcs 
continued  tabe  made  in  this  way  for  many  years  5  and 
Galileo,  though  keenly  engaged  in  the  obfervation  of 
Jupiter’s  fatellite«,  being  candidate  for  the  prize,  held 
out  by  the  Dutch  for  the  difeovery  of  the  longitude, 
and  therefore  much  interefled  in  the  advantage  which  a 
convex  eye-glafs Would  have  given  him,  never  made 
them  of  any  other  form.  Kepler  published  his  Diop¬ 
trics  in  16 1 1  ;  in  which  lie  tells  us,  all  that  he  or  others 
had  difeover^d  of  the  law  of  refraftion,  vi?.  that  in  very 


fmall  obliquities  of  incidence,  the  angle  of  refra&iou  TtlefiOfrc. 
was  nearly  one-third  of  the  angle  of  incidence.  Ihis 
was  indeed  enough  to  have  pointed  out,  with  fufficient 
exa&nefis,  the  conftrudlion  of  every  optical  inflrument 
that  we  are  even  now  pofleiTed  of;  tor  this  proportiona¬ 
lity  of  the  angles  of  incidence  and  refraction  is  aflumed 
in  the  conflruCtion  of  the  optical  figure  for  all  of  them  ; 
and  the  deviation  from  it  is  Hill  confidered  as  the  re¬ 
finement  of  the  art,  and  was  not  brought  to  any  rule  till 
50  years  after  by  Huyghens,  and  called  by  him  ABER¬ 
RATION.  Yet  even  the  fagaoious  Kepler  feems  not  to 
have  feen  the  advantage  of  any  other  conftruCtion  of 
the  telefcope;  he  juft  feems  to  acknowledge  the  pofti- 
bility  of  it  :  and  we  are  furprifed  to  fee  writers  giving 
him  as  the  author  of  the  aftronomical  telefcope,  or  even 
as  hinting  at  its  conftruCtion.  It  is  true,  in  the  laft 
propofition  he  (hows  how  a  telefcope  may  be  made  ap¬ 
parently  with  a  convex  eye-giafs  :  but  this  is  only  a 
frivolous  fancy;  for  the  eye-glafs  is  direCled  to  be  made 
convex  externally,  and  a  very  deep  concave  on  the  in- 
fide ;  fo  that  it  is,  in  fad,  a  menifeus  with  the  concavi¬ 
ty  prevalent.  In  the  86th  propofition,  he  indeed  (hows 
that  it  is  poflible  fo  to  place  a  convex  glafs  behind  ano¬ 
ther  convex  glafs,  that  an  eye  (hall  fee  objeCts  diftindi, 
magnified,  and  inverted  ;  and  he  fpeaks  very  fagaciouf- 
ly  on  the  fubjedt.  After  having  faid  that  an  eye  placed 
behind  the  point  of  union  of  the  firft  glafs  will  fee  an- 
objedt  inverted,  he  (Imws  that  a. fmall  part  only  will  be 
feen  ;  and  then  he  (hows  that  a  convex  glafs,  duly  pro¬ 
portioned  and  properly  placed,  will  (how  more  of  it. 

But  . in  (bowing  this,  he  fpeaks  in  a  way  which  (hows 
evidently  that  he  had  formed  no  diftindl  notions  of  the 
manner  in  which  this  effedl  would  be  produced,  only 
faying  vaguely  that  the  convergency  of  the  fecond  glafs 
would  counteradt  the  divergency  beyond  the  focus  of 
the  firft.  Had  he  conceived  the  matter  with  any  toler¬ 
able  diftindlnefs,  after  feeing  the  great  advantage  of  ta¬ 
king  in  a  field  greater  in  almoit  any  proportion,  he 
would  have  eagerly  catched  at  .the  thought,  and  enlar¬ 
ged  on  the  immenfe  improvement.  Had  he  but  drawn 
one  figure  of  the  progrefs  of  the  rays  through  two  con¬ 
vex  glafles,  the  w hole  would  have  been  open  to  his 
view. . 

This  ftep,  fo  eafy  and  fo  important,  was  referved  for 
Father  Scheiner,  as  has  been  already  obferved  in  the 
article  Optics  ;  and  the  condruClion  of  this  author,  to¬ 
gether  with  that  of  Janfen,  are  the  models  on  which  all 
refra&ing  telcfco^es  are  now  conftruCled  ;  and  in  all 
that  relates  to  their  magnifying  power,  brightness,  and 
field  of  vifion,  they  may  be  conftru&ed  on  Kepler’s  prin¬ 
ciple,  that  the  angles  of  refraClion  are  in  a  certain  given  < 
proportion  to  the  angles  of  incidence. 

But  after  Huyghens  had  applied  his  elegant  geometry 
to  the  difeovery  of  Snellius,  viz.  the  proportionality,  not 
of  the  angles,  but  of  the  fines,  and  had  afeertained  the 
aberrations  from  the  foci  of  infinitely  (lender  pencils, 
the  reafons  were  clearly  pointed  out  why  there  were 
fuch  narrow  limits  affixed  by  nature  to  the  performance 
of  optical  inftruments,  in  confequence  of  the  indiftinH- 
nefs.  of  vifion  which  refulted.  from  conftruflions  where 
the  magnifying  power,  the  quantity  of  light,  or  the  field 
of  vifion,  were  extended  beyond  certain  moderate  bounds.  . 

The  theory  of  aberrations,  .which  that  moft  excellent 
geometer  eftablilhed,  has  enabled  us  to  diminifti  this  in- 
diftinttnefs  arifing  from  any  .of  thefe  caufes ;  and  this 

diminution  1 
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'Telefcope.  diminution  is  the  foie  aim  of  all  tlie  different  conftruc- 
'  ^ - -  lions  which  have  been  contrived  fincc  the  days  of  Gali- 
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leo  and  Scheiner. 


The  defcription  which  has  been  already  given  of  the 
various  conftrudions  of  telefcopcs  in  the  article  Optics, 
is  fufficient  for  intruding  the  reader  in  the  general 
principles  of  their  conftrudion,  and  with  moderate  at¬ 
tention  will  (how  the  manner  in  which  the  rays  of  light 
proceed,  in  order  to  enfurc  the  different  circumftances 
of  amplification,  brightnefs,  and  extent  of  field,  and 
even  diftindnefs  of  vifion,  in  as  far  as  depends  on  the 
proper  intervals  between  the  glaffes.  But  it  is  infufficient 
for  giving  us  a  knowledge  of  the  improvements  which 
are  aimed  at  in  the  different  departures  from  the  original 
conftrudions  of  Galileo  and  Scheiner,  the  advantage  of 
the  double  eye-glafs  of  Huyghens,  and  the  quintuple 
eye-glafs  of  Dollond :  ftill  more  is  it  inefficient  for  {bow¬ 
ing  us  why  the  higheft  degrees  of  amplification  and  mod 
extenfive  field  cannot  be  obtained  by  the  mere  propor¬ 
tion  of  the  focal  diftances  of  the  glaffes,  as  Kepler  had 
taught.  In  fiiort,  without  the  Huyghenian  dodrine  of 
aberrations,  neither  can  the  curious  reader  learn  the  li¬ 
mits  of  their  performance,  nor  the  artift  learn 'why  one 
telefcope  is  better  than  another,  or  in  what  manner  to 
proceed  to  make  a  telefcope  differing  in  any  particular 
from  thole  which  he  fervilely  copies. 

Although  all  the  improvements  in  the  conftrudion  of 
tclefcopes  fince  the  publication  of  Huyghens’s  Dioptrics 
have  been  the  produdion.s  of  this  ifiand,  and  although 
Dr  Smith  of  Cambridge  has  given  the  moft  elegant  and 
perfpicuous  account  of  this  fcience  that  has  yet  appear¬ 
ed,  we  do  not  recollect  a  performance  in  the  Englifh 
language  (except  the  Optics  of  Emerfon)  which  will 
carry  the  reader  beyond  the  mere  fchoolboy  elements  of 
the  fcience,  or  enable  a  perfon  of  mathematical  (kill  to 
underftand  or  improve  the  conftrudion  of  optical  indru- 
ments.  The  lad  work  on  this  fubjed  of  any  extent 
(Dr  Prieftley’s  Hiftory  of  Vifion)  is  merely  a  parlour 
book  for  the  amufement  of  half-taught  dilettanti,  but  is 
totally  deficient  in  the  mathematical  part,  although  it 
is  here  that  the  fcience  of  optics  has  her  chief  claim  to 
pre-eminence,  and  to  the  name  of  a  D1SCLIPINA  accu- 
HATA.  But  this  would  have  been  ultra  crepidam;  and 
the  author  would  in  all  probability  have  made  as  poor  a 
figure  here  as  he  has  done  in  his  attempts  to  degrade 
his  fpecies  in  his  Commentaries  on  the  Vibratiunculce  of 
Hartley  5  motions  which  neither  the  author  nor  his  am- 
plificator  were  able  to  underdand  or  explain.  Wetrud 
that  our  readers,  jealous  as  we  are  of  every  thing  that 
finks  us  in  the  fcale  of  nature’s  works,  will  pardon  this 
tranfient  ejaculation  of  fpleen,  when  our  thoughts  are 
called  to  a  fydem  which,  of  abfolute  and  unavoidable  ne- 
cejjity,  makes  the  divine  MIND  nothing  but  a  quiver¬ 
ing  of  that  matter  of  which  it  is  the  AUTHOR  and  un¬ 
erring  director.  Sed  mijfum  faciamus. 

We  think  therefore  that  we  (ball  do  the  public  fome 
fervice,  by  giving  fucb  an  account  of  this  higher  branch 
of  optical  fcience  as  will  at  lead  tend  to  the  complete  un¬ 
demanding  of  this  noble  indrument,  by  which  our  con¬ 
ceptions  of  the  extent  of  almighty  power,  and  wifdom, 
and  beneficence,  are  fo  wonderfully  enlarged.  In  the 
profecution  of  this  we  hope  that  many  general  rules  will 
emerge,  by  which  artids  who  are  not  mathematicians 
may  be  enabled  to  conftrud  optical  indruments  with 


intelligence,  and  avoid  the  many  blunders  and  defects  Tdew 
which  refult  from  mere  fervile  imitation.  y 

The  general  aim  in  the  conftrudion  of  a  telefcope  is, 
to  form,  by  means  of  mirrors  or  lenfes,  an  image  of  the 
diftant  object,  as  large,  as  bright,  and  as  extenfive  as  is 
podiblc,  confidently  with  diftindnefs  $  and  then  to  view 
the  image  with  a  magnifying  glafs  in  any  convenient 
manner.  This  gives  us  an  arrangement  of  our  fubje&. 

We  (hall  fird  (how  the  principles  of  conftrudion  of  the 
objed-glafs  or  mirror,  fo  as  that  it  (hall  form  an  image 
of  the  didant  object  with  thefe  qualities  $  and  then  (how 
how  to  conftrud  the  magnifying  glafs  or  eye-piece,  fo 
as  to  preferve  them  unimpaired. 

This  indiftindnefs  which  we  wifti  to  avoid  arifesfrom 


two  caufes  \  the  fpherical  figures  of  the  refracting  and 


reflecting  furfaces,  and  the  different  refrangibility  of 
the  differently  coloured  rays  of  light.  The  fird  may  be 
called  the  SPHERICAL  and  the  fecond  the  CHROMATIC 
indidinCtnefs  5  and  the  deviations  from  the  foci,  deter¬ 
mined  by  an  elementary  theorem,  given  under  Optics, 
may  be  called  the  spherical  and  the  chromatic  aber¬ 
rations. 

The  limits  of  a  work  like  this  will  not  permit  us  to 
give  any  more  of  the  doCtrinc  of  aberrations  than  is  ab- 
folutely  neceffary  for  the  conftruCHon  of  achromatic  te- 
lcfcopes;  and  we  inud  refer  the  reader  for  a  general 
view  of  the  whole  to  Euler’s  Dioptf'ics,  and  other  works 
of  that  kind.  Dr  Smith  has  given  as  much  as  was  ne- 
cefiary  for  the  comparifon  of  the  merits  of  different 
glaffes  of  fimilar  conftrudion,  and  this  in  a  very  plain 
and  elegant  manner. 

We  (hall  begin  with  the  aberration  of  colour,  be¬ 
cause  it  is  the  mod  fimple. 

Let  white  or  compounded  light  fall  perpendicularly 


the  flat  fide  PQ^  (fig.  1.)  of  a  planoconvex  lens  DX- 


PV£),  whofe  axis  is  CV  and  vertex  V.  The  white 
ray  p  P  falling  on  the  extremity  of  the  lens  is  difperfed 
by  refradion  at  the  point  P  of  the  fpherical  furface,  and 
the  red  ray  goes  to  the  point  r  of  the  axis,  and  the  vio¬ 
let  ray  to  the  point  v.  In  like  manner  the  white  ray 
qO  is  difperfed  by  refradion  at  Q,  the  red  ray  going 
to  r,  and  the  violet  to  v.  The  red  ray  P  r  croffes  the 
violet  ray  in  a  point  D,  and  Qr  erodes  P  v  in  a 
point  E  j  and  the  whole  light  refraded  and  difperfed 
by  the  circumference  whofe  diameter  is  PQ,  paffes 
through  the  circular  area,  whofe  diameter  is  DE.  Sup¬ 
posing  that  the  lens  is  of  fuch  a  form  that  it  would  col¬ 
led;  red  rays,  refraded  by  its  whole  furface  in  the  point 
r ,  and  violet  in  the  point  v  ;  then  it  is  evident  that  the 
whole  light  which  occupies  the  furface  of  the  lens  will 
pafs  through  this  little  circle,  whofe  diameter  is  DE. 
Therefore  white  light  iffuing  from  a  point  fo  difiantthat 
the  rays  may  be  confidered  as  parallel,  will  not  be 
colleded  in  another  point  or  focus,  but  will  be  difperfed 
over  the  furface  of  that  little  circle  :  which  is  therefore 
called  the  circle  of  chromatic  difperfon ;  and  the  radi¬ 
ant  point  will  be  reprefented  by  this  circle.  The  neigh¬ 
bouring  points  are  in  like  manner  reprefented  by  circles: 
and  thefe  circles  encroaching  on  and  mixing  with  each 
other,  mud  oceafion  hazinefs  or  confufion,  and  render 
the  pidure  indifnnd.  This  indiftindnefs  will  be  greater 
in  the  proportion  of  the  number  of  circles  which  are  in 
this  manner  mixed  together.  This  will  be  in  the  pro¬ 
portion  of  the  room  that  is  for  them  \  that  is,  in  propor¬ 
tion  to  the  area  of  the  circle,  or  in  the  duplicate  propor¬ 
tion 
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>e.  tion  of  its  diameter.  Our  firft  bufinefs  therefore  is,  to 

mJ  obtain  meafures  of  this  diameter,  and  te  mark  the  con¬ 
nexion  between  it  and  the  aperture  and  focal  dillance 

of  the  lens.  .  . 

Let  i  be  to  r  as  the  fine  of  incidence  in  glals  to  the 
fine  of  rcfraXion  of  the  red  rays  \  and  let  i  be  to  v  as 
the  fine  of  incidence  to  the  fine  of  refraXion  of  the  vio¬ 
let  rays.  Then  we  fay,  that  when  the  aperture  PO  is 
moderate,  v— r  :  v+r—  2  i=DE  :  P&,  very  nearly. 
For  let  DE,  which  is  evidently  perpendicular  to  V  r, 
meet  the  parallel  incident  rays  in  K  and  L  and  the  radii 
of  the  fpherical  furface  in  G  and  H.  It  is  plain  that 
GPK  is  equal  to  the  angle  of  incidence  on  the  pofterior 
or  fpherical  furface  of  the  lens  ;  and  GPr  and  GP  v 
are  the  angles  of  the  rcfraXion  of  the  red  and  the  violet 
rays  j  and  that  GK,  GD,  and  GE,  are  very  nearly  as 
the  fines  of  thofe  angles,  becaufe  the  angles  are  fuppofed 
to  be  fmall.  We  may  therefore  inftitute  this  proportion 
PE  :  — r :  r — i;  then,  by  doubling  the  con- 

fequents  EE  :  2  KDz:^ — r:  2r — 2t\  Alfo  DE  : 

2  KD  +  DE~y — r  :  2  r —  2  /  +  v — r,  =v  —  r  :  r  + 

v _ 2  1.  But  2KD  +  DE  is  equal  to  KL  or  PQ. 

Therefore  we  have  DE  :  PQ=  v— r  :  r  +  v—2  z. 
E.  D. 

Cor .  i.  Sir  Ifaac  Newton,  by  moft  accurate  obferva- 
tion,  found,  that  in  common  glafs  the  fines  of  refraXion 
of  the  red  and  violet  rays  were  77  and  78  where  the 
fine  of  incidence  was  50.  Hence  it  follows,  that  v — r 
is  to  v+r — 2  i  as  1  to  55;  and  that  the  diameter  of 
the  fmalleft  circle  of  difperfion  is  3-3-th  part  of  that  of 
the  lens. 

2.  In  like  manner  may  be  determined  the  circle  of 
difperlion  that  will  comprehend  the  rays  of  any  particu¬ 
lar  colour  or  fet  of  colours.  L  hus  all  the  orange  and 
yellow  will  pafs  through  a  circle  whofe  diameter  is 
•2-i^th  of  that  of  the  lens. 

3.  In  different  furfaces,  or  plano-convex  lenfes,  the 
angles  of  aberration  rPt/  are  as  the  breadth  PQ^  di¬ 
rectly,  and  as  the  focal  dillance  VF  inverfely  }  becaufe 
any  angle  DPE  is  as  its  fubtenfe  DE  direXly  and  ra¬ 
dius  DP  inverfely.  N-  B.  We  call  VF  the  focal  di- 
fiance,  becaufe  at  this  dillance,  or  at  the  point  F,  the 
light  is  mod  of  all  confti pated.  If  we  examine  the  fo¬ 
cal  didancc  by  holding  the  lens  to  the  fun,  we  judge  it 
to  be  where  the  light  is  drawn  into  the  fmalled  fpot. 

When  we  relied  that  a  lens  of  5^  inches  in  diameter 
has  a  circle  of  difperfion  ^th  of  an  inch  in  diameter, 
we  are  furprifed  that  it  produces  any  piXure  of  an  ob- 
jeX  that  can  be  didinguilhed.  We  fhould  not  expeX, 
greater  didinXnefs  from  fuch  a  lens  than  would  be  pro¬ 
duced  in  a  camera  obfeura  without  a  lens,  by  limply  ad¬ 
mitting  the  light  through  a  hole  of  -/^-th  of  an  inch  in 
diameter.  This,  we  know,  would  be  very  hazy  and 
confufed.  But  when  we  remark  the  fuperior  vivacity 
of  the  yellow  and  orange  light  in  com  pari  fon  with  the 
red,  we  may  believe  that  the  effeX  produced  by  the 
confulion  of  the  other  colours  will  be  much  lefs  fenfible. 
But  a  dronger  reafon  is,  that  the  light  is  much  denfer 
in  the  middle  of  the  circle  of  difperlion,  and  is  exceed¬ 
ingly  faint  towards  the  margin.  This,  however,  mud 
not  be  taken  for  granted  *,  and  \ve  mud  know  .diftinXly 
the  manner  in  which  the  light  of  different  colours  is 
didributed  over  the  circle  of  chromatic  difperlion,  be¬ 
fore  we  pretend  to  pronounce  on  the  immenfe  difference 
between  the  indiftinXnefs  arifing  from  colour  and  that 
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arifing  from  the  fpherical  figure.  We  think  this  the  Telefcope, 
more  neceffary,  becaufe  the  illullrious  difeoverer  of  the 
chromatic  aberration  has  made  a  great  miltake  in  the 
comparifon,  becaufe  he  did  not  conlider  the  didribulion. 
of  the  light  in  the  circle  of  fpherical  difperlion. .  It  is 
therefore  proper  to  invedigate  the  chromatic  didribu-? 
tion  of  the  light  with  the  fame  care  that  we  beftow- 
ed  on  the  fpherical  difperfion  in  Optics,  and  we  (hall 
then  fee  that  the  fuperiority  of  the  refleXing  tele- 
fcope  is  incomparably  lefs  than  Newton  imagined  it  to 
be. 

Therefore  let  EB  (fig*  2.)  reprefent  a  plano-convex  Fig.  2* 
lens,  of  which  C  is  the  centre  and  C  r  the  axis.  Let 
us  fuppofe  it  to  have  no  fpherical  aberration,  but  to  col- 
leX  rays  occupying  its  whole  furface  to  lingle  points  in 
the  axis.  Let  a  beam  of  white  or  compounded  light 
fall  perpendicularly  on  its  plane  furface.  The  rays  w7ill 
be  fo  refraXed  by  its  curved  furface,  that  the  extreme 
red  rays  will  be  colleXed  at  r,  the  extreme  violent  rays 
at  <u>,  and  thofe  of  intermediate  refrangibility  at  inter¬ 
mediate  points,  0,  y ,  g ,  b ,  7?,  v,  of  the  line  rw ,  which 
is  nearly  ?/jth  of  r  C.  The  extreme  red  and  violet 
rays  will  crofs  each  other  at  A  and  D  *,  and  AD  will 
be  a  feXion  or  diameter  of  the  circle  of  chromatic  dif¬ 


perfion,  and  will  be  about  TfTth  of  EB.  We  may  fup¬ 
pofe  *10  r  to  be  bifeXed  in  b ,  becaufe  w  b  is  to  b  r 
very  nearly  in  the  ratio  of  equality  (for  r  b  :  r  C  r 
b  A  :  c  E,  =b  A  :  c  B,  —  wb  :  w  C).  The  line  r  w 
will  be  a  kind  of  prifmatic  fpeXrum,  red  from  r  to  0, 
orange-coloured  from  0  to  y ,  yellow  from  y  to  g,  green 
from  g  to  b ,  blue  from  b  to  7;,  purple  from  />  to  v,  and 
violet  from  ro  to  w. 

The  light  in  its  compound  (late  muff  be  fuppoftd  uni¬ 
formly  denfe  as  it  falls  upon  the  lens  \  and  the  fame 
muff  be  faid  of  the  rays  of  any  particular  colour.  New¬ 
ton  fuppofes  alfo,  that  when  a  white  ray,  fuch  as  e  E, 
is  di fperfed  into  its  component  coloured  rays  by  refrac¬ 
tion  at  E,  it  is  uniformly  fpread  over  the  angle  DEA. 
This  fuppofition  is  indeed  gratuitous  ;  but  we  have  no 
argument  to  the  contrary,  and  may  therefore  confider  it 
as  juft.  The  confequence.  is,  that  each  point  w9  v,  p ,  b , 
&c.  of  the  fpeXrum  is  not  only  equally  luminous,  but 
alfo  illuminates  uniformly  its  correfponding  portion  of 
AD  :  that  is  to  fay,  the  coating  (fo  to  term  it)  of  any 
particular  colour,  fuch  as  purple,  from  the  point/*,  is 
uniformly  denfe  in  every  part  of  AD  on  which  it  falls. 

In  like  manner,  the  colouring  of  yellow,  intercepted  by 
a  . part  of  AD  in  its  paffage  to  the  point  y ,  is  uniform¬ 
ly  denfe  in  all  its  parts.  But  the  denfity  of  the  differ¬ 
ent  colours  in  AD  is  extremely  different  :  for  fince  the 
radiation  in  w  is  equally  denfe  with  that-  in  p,  the  den¬ 
fity  of  the  violet  colouring,  which  radiates  from  w,  and 
is  fpread  over  the  whole  of  AD»  muff:  be  much  lefs  than 
the  denfity  of  the  purple  colouring,  which  radiates  from 
p ,  and  occupies  only  a  part  of  AD  round  the  circle  b. 
Thcfe-  denlities  muff  be  very  nearly  in  the  inverfe  pro¬ 
portion  of  w  b%  to  p  bz. 

Hence  we  fee,  that  the  central  point  b  will  be  very 
intenfely  illuminated  by  the  blue  radiating  from  p  b  and 
the  green  intercepted  from  b g.  It  will  be  more  faintly 
illuminated  by  the  purple  radiating  from  ^7?,  and  the 
yellow  intercepted  from  g  y  ;  and  ft  ill  more  faintly  by* 
the  violet  from  w  v,  and  the  orange  and  red  intercepted 
from  y  r.  The  whole  colouring  will  be  a  white,  tend¬ 
ing  a  little,  to  yellow  nefe.  The  accurate  proportion  of 

thtfeu. 
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3«Iefcope^  thefe  colourin  gs  may  be  computed  from  our  knowledge 

- - of  the  pofition  of  the  points  0,  y,  g,  &c.  But  this  is  of 

little  moment.  It  is  of  more  confequence  to  be  able  to 
determine  the  proportion  of  the  total  intenfity  of  the 
,  light  in  b  to  its  intenfity  in  any  other  point  I. 

For  this  purpofe  draw  r  IR,  I  w  W,  meeting  the  lens 
in  R  and  W.  The  point  I  receives  none  of  the  light 
which  pafles  through  the  fpace  RW  :  for  it  is  evident 
that  b  I  :  CR~£  A  :  CE,  nz  1  :  55,  and  that  CR  zr 
CW  j  and  therefore,  fince  all  the  light  incident  on  EB 
pafles  through  AB,  all  the  light  incident  on  RW  pafles 
through  I  i  (b  i  being  made  ~b  I).  Draw  0  10,  y  IY, 
g  IG,  I/?P,  I  v  V.  It  is  plain,  that  I  receives  red 
light  from  RO,  orange  from  OY,  yellow  from  YG, 
green  from  GE,  S  little  blue  from  BP,  purple  from 
PV,  and  violet  from  VW.  It  therefore  wants  fome  of 
the  green  and  of  the  blue. 

That  we  may  judge  of  the  intenfity  of  thefe  colours 
at  I,  fuppofe  the  lens  covered  with  paper  pierced  with  a 
fraall  hole  at  G.  The  green  light  only  will  pafs  through 
I  )  the  other  colours  will  pafs  between  I  and  b ,  or  be¬ 
tween  I  and  A,  according  as  they  arc  more  or  lefs  re¬ 
frangible  than  the  particular  green  at  I.  This  particu¬ 
lar  colour  converges  to  g,  and  therefore  will  illuminate 
a  fmall  fpot  round  I,  where  it  will  be  as  much  denfer 
than  it  is  at  G  as  this  fpot  is  fmaller  than  the  hole  at  G. 

The  natural  denfity  at  G,  therefore,  will  be  to  the  in- 
creafed  denfity  at  I,  as  g  I*  to  g  G*,  or  as  g  bx  to  g  C*, 
or  as  b  I*  to  CG*.  In  like  manner,  the  natural  denfity 
of  the  purple  coming  to  I  through  an  equal  hole  at  P 
will  be  to  the  increafed  denfity  at  I  as  b  I*  to  CP*. 
And  thus  it  appears,  that  the  intenfity  of  the  differently 
coloured  illuminations  of  any  point  of  the  circle  of  dif- 
perfion,  is  inverfely  proportional  to  the  fquare  of  the  di- 
ftance  from  the  centre  of  the  lens  to  the  point  of  its  fur- 
face  through  which  the  colouring  light  comes  to  this 
point  of  the  circle  of  difperfion.  This  circumftance  will 
give  us  a  very  eafy,  and,  we  think,  an  elegant  folution 
of  the  queftion. 

Bifefl  CE  in  F,  and  draw  FL  perpendicular  to  CE, 
making  it  equal  to  CF.  Through  the  point  L  deferibe 
the  hyperbola  KLN  of  the  fecond  order,  that  is,  having 
the  ordinates  EK,  FL,  RN,  &c.  inverfely  proportional 
to  the  fquares  of  the  abfciffse  CE,  CF,  CR,  &c.  $  fo 

that  FL  :  RNzz:^^  :  or  =rCR*  :  CF2,  &c.  It 

is  evident  that  thefe  ordinates  are  proportional  to  the 
denfities  of  the  feverally  coloured  lights  which  go  from 
them  to  any  points  whatever  of  the  circle  of  difper- 
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Now  the  total  denfity  of  the  light  at  I  depends  both 
on  the  denfity  of  each  particular  colour  and  on  the  num¬ 
ber  of  colours  which  fall  on  it.  The  ordinates  of  this 
hyperbola  determine  the  firft  ;  and  the  fpace  ER  mea- 
fures  the  number  of  colours  which  fall  on  I,  becaufe  it 
receives  light  from  the  whole  of  ER,  and  of  its  equal 
BW.  Therefore,  if  ordinates  be  drawn  from  any  point 
of  ER,  their  fum  will  be  as  the  whole  light  which  goes 
to  I  ,  that  is,  the  total  denfity  of  the  light  at  I  will  be 
proportional  to  the  area  NREK.  Now  it  is  known  that 
CE  X  EK  is  equal  to  the  infinitely  extended  area  lying 
beyond  EK  ;  and  CRxRN  is  equal  to  the  infinitely 
extended  area  lying  beyond  RN.  Therefore  the  area 
NREK  is  equal  to  CR  x  RN — CE  X  EK.  But  RN 


and  EK  are  refpe&ively  equal  to  ^rp-x  and 
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S).="'xfe-A).=^xCEl“ 

ER  CF*  ER 

X 


=  C  F*  x 


CE  A  CR/ 


CE  X  CR  ’ 
But  becaufe  CF 


CF*  CF 


= - ■,  a  conftant  quantity. 


CE  X  CR’ 

is  4  of  CE,  —  is=--£-p  2 

Therefore  the  denfity  of  the  light  at  I  is  proportional  to 
ER  AI  r  .  . 

^-j-,  or  to  became  the  points  R  and  I  are  fimilarly 
fituated  in  EC  and  A  b. 

Farther,  if  the  femiaperture  CE  of  the  lens  be  called 

CF*  .  ■  AI 

I,  is  rz-J-,  and  the  dennty  at  I  is  =:  - 
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Here  it  is  proper  to  obferve,  that  fince  the  point  R 
has  the  fame  Situation  in  the  diameter  EB  that  the  point 
I  has  in  the  diameter  AD  of  the  circle  of  difperfion,  the 
circle  deferibed  on  EB  may  be  conceived  as  the  magni¬ 
fied  reprefentation  of  the  circle  of  difperfion.  The  point 
F,  for  inftance,  reprefents  the  point  f  in  the  circle  of 
difperfion,  which  bife&s  the  radius  b  A  j  and  f  receives 
no  light  from  any  part  of  the  lens  which  is  nearer  the 
centre  than  F,  being  illuminated  only  by  the  light  which 
comes  through  EF  and  its  oppofite  BFr.  The  fame  may 
be  faid  of  every  other  point. 

In  like  manner,  the  denfity  of  the  light  in  the 
.  > 

middle  between  h  and  A,  is  meafured  by -7—-,  which  is 

CF 

EF 

or  I.  This  makes  the  denfity  at  this  point  a 


EF  ! 


proper  ftandard  of  comparifon. 

AI 


The  denfity  there  is  to 


the  denfity  at  I  as  I  to-—,  or  as  b  I  to  AI  >  and  this 


bl 


is  the  fimpleft  mode  of  comparifon.  The  denfity  half 
way  from  the  centre  of  the  circle  of  difperfion  is  to  the 
denfity  at  any  point  I  as  £  I  to  E4. 

Laftly,  through  L  deferibe  the  common  reftangular 
hyperbola  k  L  n,  meeting  the,  ordinates  of  the  former  in 
k,  L,  and  n  :  and  draw  k  h  parallel  to  EC,  cutting  the 
ordinates  in  r,  &c.  Then  CR  :  CE  zrELRw, 
and  CR  :  CE — CR=E  k  :  R  n — E  k,  or  CR  :  RE= 
E  k  :  r  n ,  and  b  1  :  I  ArzE  k  :  r  n.  And  thus  we  have 
a  very  Ample  expreflion  of  the  denfity  in  any  point  of 
the  circle  of  difperfion.  Let  the  point  be  anywhere,  as 
at  I.  Divide  the  lens  in  R  as  AD  is  divided  in  I,  and 
then  r  n  is  as  the  denfity  in  I. 

Thefe  two  meafures  were  given  by  Newton  $  the  firft 
in  his  Tj'eatife  de  Mundi  Systemate ,  and  the  laft  in  his 
Optics,  but  both  without  demonftration. 

If  the  hyperbola  h  L  n  be  made  to  revolve  round  the 
axis  CQ,  it  will  generate  a  folid  fpindle,  which  will 
meafure  the  whole  quantity  of  light  which  pafles  through 
different  portions  of  the  circle  of  difperfion.  Thus  the 
folid  produced  by  the  revolution  of  L  kf  will  meafure 
all  the  light  which  occupies  the  outer  part  of  the  circle 
•of  difperfion  lying  without  the  middle  of  the  radius. 
This  fpace  is  -Jths  of  the  whole  circle  5  but  the  quanti¬ 
ty  of  light  is  but  Jth  of  the  whole. 

A 
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,  A  Hill  more  fimple  expreffion  of  the  whole  quantity 
of  light  palling  through  different  portions  of  the  circle 
of  chromatic  difperfion  may  now  be  obtained  as  fol¬ 
lows  ; 

It  has  been  demonft rated,  that  the  denfity  of  the  light 
A I  ER 


] 
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at  I  is  as  j j ,  or  as  — .  Suppofe  the  figure  to  turn 

round  the  axis.  I  or  R  deferibe  circumferences  of  circles ) 
and  the  whole  light  palling  through  this  circumference 
is  as  the  circumference,  or  as  the  radius,  and  as  the  den- 

ER 

fity  jointly.  It  is  therefore  as  —  X  CR,  that  is,  as 

ER.  Draw  any  ftraight  line  E  m ,  cutting  RN  in  s , 
and  any  other  ordinate  FL  in  x  R  s.  The  whole  light 
which  illuminates  the  circumference  deferibed  by  I  is 
to  the  whole  light  which  illuminates  the  centred  as  ER 
to  EC,  or  as  R  s  to  C  m.  In  like  manner,  the  whole 
light  which  illuminates  the  circumference  deferibed  by 
the  point  f  in  the  circle  of  difperfion  is  to  the  whole 
light  which  illuminates  the  centre  by  as  F  x  to  C  in . 
The  lines  Cm,  RS,  F.v,  are  therefore  proportional  to 
the  whole  light  which  illuminates  the  correfponding 
circumferences  in  the  circle  of  difperfion.  Therefore 
the  whole  light  which  falls  on  the  circle  whofe  radius 
is  b  I,  will  be  represented  by  the  trapezium  in  CRS  *, 
and  the  whole  light  which  falls  on  the  ring  deferibed 
by  I  A,  will  be  reprefented  by  the  triangle  E  xR ;  and 
fo  of  any  other  portions. 

By  confidering  the  figure,  we  fee  that  the  difiribu- 
tion  of  the  light  is  exceedingly  unequal.  Round  the 
margin  it  has  no  fenfible  denfity }  while  its  denfity  in 
the  very  centre  is  incomparably  greater  than  in  any 
other  point,  being  expreffed  by  the  afymptote  of  a  hy¬ 
perbola.  Alfo  the  circle  deferibed  with  the  radius 

contains  -Jths  of  the  whole  light.  No  wonder  then  that 
the  confufion  caufed  by  the  mixture  of  thefe  circles  of 
difperfion  is  lefs  than  one  fhould  expe&  ;  befides,  it  is 
evident  that  the  molt  lively  or  impreffive  colours  oc¬ 
cupy  the  middle  of  the  fpeflrum,  and  are  there  much 
denfer  than  the  reft.  The  margin  is  covered  with  an 
illumination,  of  deep  red  and  violet,  neither  of  which  co¬ 
lours  are  brilliant.  The  margin  will  be  of  a  dark  claret 
colour.  The  centre  revives  all  the  colours,  but  in  a  pro¬ 
portion  of  intenfity  greatly  different  from  that  in  the 
common  prifmatic  fpeflrum,  becaufe  the  radiant  points 
L,  p,  b9  g,  &c.  by  which  it  is  illuminated,  are  at  fuch 
different  diftances  from  it.  It  will  be  white  ;  but  we 
apprehend  not  a  pure  white,  being  greatly  overcharged 
with  the  middle  colours. 

Thefe  confiderations  fhow  that  the  coloured  fringes, 
which  are  obferved  to  border  very  luminous  objefts  feen 
on  a  dark  ground  through  optical  inftruments,  do  not 
proceed  from  the  objecl-glafs  of  a  telefcope  or  micro- 
fcope,  but  from  an  improper  conftruflion  of  the  eye- 
glaffes.  The  chromatic  difperfion  Would  produce 
fringes  of  a  different  colour,  when  they  produce  any  at 
all,  and  the  colours  would  be  differently  difpofed.  But 
this  difperfion  by  the  objefl-glafs  can  hardly  produce 
any  fringes  :  its  effeft  is  a  general  and  almoft  uniform 
mixture  of  circles  all  over  the  field,  which  produces  an 
uniform  hazinefs,  as  if  the  obje<R  were  viewed  at  an 
improper  diftance,  or  out  of  its  focus,  as  we  vulgarly 
exprefs  it. 
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We  may  at  prefent  form  a  good  guefs  at  the  limit  Telefcope** 
which  this  caufe  puts  to  the  performance  of  a  tele- 
fcope.  A  point  of  a  very  difiant  objc£l  is  reprefent¬ 
ed,  in  the  pi&ure  formed  by  the  obje£l-glafs,  by  a 
little  circle,  whofe  diameter  is  at  leaft  -j-^th  of  the  a- 
perture  of  the  objefl-glafs,  making  a  very  full  allow¬ 
ance  for  the  fuperior  brilliancy  and  denfity  of  the  cen¬ 
tral  light.  We  look  at  this  picture  with  a  magnifying 
eye-glafs.  This  magnifies  the  pi&ure  of  the  point.  If 
it  amplify  it  to  fuch  a  degree  as  to  make  it  an  obje6t 
individually  diftinguiffiable,  the  confufion  is  then  fen¬ 
fible.  Now  this  can  be  computed.  An  objeft  fub- 
tending  one  minute  of  a  degree  is  difiinguifhed  by  the 
dulleft  eye,  even  although  it  be  a  dark  obje<R  on  a 
bright  ground.  Let  us  therefore  fuppofe  a  telefcope, 
the  objeft-glafs  of  which  is  of  fix  feet  focal  difiance, 
and  one  inch  aperture.  The  diameter  of  the  circle  of 
chromatic  difperfion  will  be  T^th  of  an  inch,  which 
fubtends  at  the  centre  of  the  objefl-glafs  an  angle  of 
about  97  feconds.  This,  when  magnified  fix  times  by 
an  eye-glafs,  would  become  a  difiinguifhable  objeft  ;  and 
a  telefcope  of  this  length  would  be  indiftinfl  if  it  mag¬ 
nified  more  than  fix  times,  if  a  point  were  thus  fpread 
out  into  a  fpot  of  uniform  intenfity.  But  the  fpot  is 
much  lefs  intenfe  about  its  margin.  It  is  found  expe¬ 
rimentally  that  a  piece  of  engraving,  having  fine  crofs 
hatches,  is  not  fenfibly  indiftinft  till  brought  fo  fat 
from  the  limits  of  perfe&ly  diftinft  vifion,  that  this 
indifiin£lnefs  amounts  to  6;  or  5'  in  breadth.— There¬ 
fore  fuch  a  telefcope  will  be  fenfibly  difiinft  when  it 
magnifies  36  times ;  and  this  is  very  agreeable  to  ex¬ 
perience. 

We  come,  in  the  fecond  place,  to  the  more  arduous 
tafk  of  afeertaining  the  error  arifing  from  the  fpherical 
figure  of  the  furfaces  employed  in  optical  inftruments. 

—Suffice  it  to  fay,  before  we  begin,  that  although  geo¬ 
meters  have  exhibited  other  forms  of  lenfes  which  are 
totally  exempt  from  this  error,  they  cannot  be  executed 
by  the  artifi  $  and  we  are  therefore  refirhfted  to  the 
employment  of  fpherical  furfaces. 

Of  all  the  determinations  which  have  been  given  of 
fpherical  aberration,  that  by  Dr  Smith,  in  his  Optics, 
which  is  an  improvement  of  the  fundamental  theorem 
of  that  moft  elegant  geometer  Huyghens,  is  the  moft 
perfpicuous  and  palpable.  Some  others  are  more  con- 
Gife,  and  much  better  fitted  for  after  ufe,  and  will  there¬ 
fore  be  employed  by  us  in  the  profeciition  of  this  article. 

But  they  do  not  keep  in  view  the  optical  fa&s,  giving 
the  mind  a  pi£lure  of  the  progrefs  of  the  rays,  which  it 
can  contemplate  and  difeover  amidfi  many  modifying 
circumftances.  By  ingenious  fubftitutions  of  analytical 
fymbols,  the  inveftigation  is  rendered  expeditious,  con- 
cife,  and  certain  $  but  thefe  are  not  immediate  fymbols 
of  things,  but  of  operations  of  the  mind  ;  objefls  fuffi- 
ciently  fubtile  of  themfelves,  and  having  no  need  of  fub- 
fiitutions  to  make  us  lofe  fight  of  the  real  fubjeft  ;  and 
thus  our  occupation  degenerates  into  a  procefs  almoft: 
without  ideas.  We  fhall  therefore  fet  out  with  Dr 
Smith’s  fundamental  Theorem. 

I.  In  Reflections. 

Let  AVB  (fig.  3.)  be  a  concave  fpherical  mirror,  of  Fig. 
which  C  is  the  centre,  V  the  vertex,  CV  the  axis,  and 
F  the  focus  of  an  infinitely  fiender  pencil  of  parallel  rays 
H  h  paffing 
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Teiefcope.  paffing  through  the  centre.  Let  the  ray  a  A,  parallel 
u  to  the  axis,  be  refitted  in  AG,  eroding  the  central 

ray  CV  in  f  Let  APbe  the  fine  of  the  femi-aperture 
AV,  AD  its  tangent,  and  CD  its  fecant. 

The  aberration  F  f  from  the  principal  foeus  of  central 
rays  is  equal  to  ~  of  the  excefs  VD  of  the  fecant  above 
the  radius,  or  very  near  equal  to  \  of  VP,  the  verfed 
fine  of  the  femi-aperture. 

For  becaufe  AD  is  perpendicular  to  CA,  the  points 
C,  A,  D,  are  in  a  circle,  of  which  CD  is  the  diameter  j 
and  becaufe  A^ is  equal  to  Cf  by  reafon  of  thd  equali¬ 
ty  of  the  angles  y'ACj/'CA,  and  CAa,fh  the  cen¬ 
tre  of  the  circle  through  C,  A,  D,  and ft)  is  zz  i  CD. 


] 
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Cor .  2.  The  lateral  aberration  FG  is  =r 
FG 


AV3 


For 


The  aberration  will  be  different  according  as  the  re-  TelefcoJ 
fradion  is  made  towards  or  from  the  perpendicular ; 
that  is,  according  as  r  is  lefs  or  greater  than  i.  They 


v  1 

are  in  the  ratio  of  to  — , 
a  1  dr 


or  of  r3  to  / 3 .  The  ab- 


But  FC  is  =  4  CV.  Therefore  F/is  *  of  VD. 

But  becaufe  DV  :  VP  =  DC  :  VC,  and  DC  is  very 
little  greater  than  VC  when  the  aperture  AB  is  mode¬ 
rate,  DV  is  very  little  greater  than  VP,  and  Fjfis  very 
nearly  equal  to  \  of  VP. 

AVa 

Cor.  1.  The  longitudinal  aberration  is  =  for 

AV* 

PV  is  very  nearly  =  ■ 


erration  therefore  is  always  much  diminilhed  when  the 
refradion  is  made  from  a  rare  into  a  denfe  medium. 
The  proportion  of  the  fines  for  air  and  glafs  is  nearly 
that  of  3  to  2.  When  the  light  is  refraded  into  the 
glafs,  the  aberration  is  nearly  ^  ©f  PV  5  and  when  the 
light  paifes  out  of  glafs  into  air,  it  is  about  •§•  of  PV. 


X 


Cor.  1. 
AP* 


r* 

F/=-pX 

ill 


2FV’ 

cv. 


becaufe  PV : 


‘AP*  1  r 

-  nearly,  and  it  is  alio  zz  — 

2CV  d * 

AP* 

~  — (J  V  nearty>  an<^  * :  ^~FV 


Cor .  2.  Becaufe  fP  : 

or  FV 


PAzzF /:  FG 
*AV=Fy' :  FG  nearly. 


AV 


2CV2 

F/=  AP  :  P  f  =  AV  :  4-  CV  nearly,  and  there- 
AV3  2  AV3 
foreFG=_x^=_. 

2.  In  RefraBions . 

Fig.  4.  or  5.  Let  AVB  (fig.  4.  or  5.)  be  a  fpherical  furface  fepa- 
rating  two  refrading  fubfiances,  C  the  centre,  V  the 
Vertex,  AV  the  femi-aperture,  AP  its  fine,  PV  its 
verfed  fine,  and  F  the  focus  of  parallel  rays  infinitely 
near  to  the  axis.  Let  the  extreme  ray  a  Ay  parallel  to 
the  axis,  be  refraded  into  AG,  eroding  CFin  f  which 
is  therefore  the  focus  of  extreme  parallel  rays. 

The  reB angle  of  the  fne  of  incidence ,  by  the  differ¬ 
ence  of  the  fines  of  incidence  and  refraBion ,  is  to  the 
fquare  of  the  fne  of  refraBion ,  as  the  verfed  fne  of  the 
femi-aperture  is  to  the  longitudinal  aberration  of  the  ex¬ 
treme  rays. 

Call  the  fine  of  incidence  i,  the  fine  of  refradion  r, 
and  their  difference  d. 

Join  CA,  and  about  the  centre  f  deferibe  the  arch 

AD. 

The  angle  ACV  is  equal  to  the  angle  of  incidence, 
and  C  Ay'  is  the  angle  of  refradion.  Then,  fince  the 
fine  of  incidence  is  to  the  fine  of  refradion  as  VF  to  CF, 
or  as  AyTo  Cf  that  is,  as  ~Df  to  C f  we  have 
CF  :  FV  =  Cf:  /D 
by  converfion  CF  :  CV  =  C  f :  CD 
altern.  conver.  CF— C/:  CV— CD=CF  :  CV 
or  -  F/ :  VD=CF  :  CV,  =  r  :  d. 

A  P*  A  P2  a  P* 

NoW  PV=CP+CV’  =lcvnearly’ and  PD-/P4/v 
AP*  AP* 

=  nearly,  zr—^  nearly.  Therefore  PV  :  PD 

3=  FV  :  CV,  and  DV  :  PVzrCF  :  FV  nearly. 

We  had  above  F  f :  VDzzr  :  d  ; 

and  now  -  VD  :  PVzzCF  :  FV,  =  r  :  i; 

therefore  -  F/:  PVzrr*  :  d  i9 

and  F/=£  x  PV.  2.  E.  D. 

a  1 


we  have  FG,  the  lateral  aberration,  zz  F fx 

r  V 

r*  w  AV3  __  r2_  AV3 
d*  X  2FV2’  “  z1  X  2CV>  * 


Cor.  3.  Becaufe  the  angle  F*A y'is  proportional  to 


FG 

FV 


very  nearly,  we  have  the  angular  aberration  FAy'rz  — 


X 


AV3 


2FV3~  /*  ~  2CV3 


X 


AV3 


In  general,  the  longitudinal  aberrations  from  the  fc> 
cus  of  central  parallel  rays  are  as  the  fquares  of  the 
apertures  diredly,  and  as  the  focal  diflances  inverfely 
and  the  lateral  aberrations  are  as  the  cubes  of  the  aper¬ 
tures  diredly,  and  the  fquares  of  the  focal  diflances  in¬ 
verfely  ;  and  the  angular  aberrations  are  as  the  cubes  of 
the  aperture  diredly,  and  the  cubes  of  the  focal  diflances 
iriverfely. 

The  reader  muft  have  obferved,  that  to  fimplify  the 
invefligation,  fome  fmall  errors  arc  admitted.  PV  and 
PD  are  not  in  the  exad  proportion  that  we  affumed 
them,  nor  is  Dy' equal  to  FV.  But  in  the  fmall  aper¬ 
tures  which  fuffice  for  optical  inflruments,  thefe  errors 
may  be  difregarded. 

This  fpherical  aberration  produces  an  indiflindnefs 
of  vifion,  in  the  fame  manner  as  the  chromatic  aberra¬ 
tion  does,  viz.  by  fpreading  out  every  mathematical 
point  of  the  objed  into  a  little  fpot  in  its  pidure  \ 
which  fpots,  by  mixing  with  each  other,  confufe  the 
whole.  We  muft  now  determine  the  diameter  of  the 
circle  of  diffufion,  as  we  did  in  the  cafe  of  chromatic  dif- 
perfion. 

Let  a  ray  /3  a  (fig.  6.)  be  refraded  on  the  other  fide 
of  the  axis,  into  a  H  <p,  cutting  A  fG  in  H,  and  draw 
the  perpendicular  EH.  Call  AV  a,  c&V *,  V f  (or  VF, 
or  V  <p ,  which  in  this  comparifon  may  be  taken  as  equal) 
=/,  F  f—b,  and  fK~(p  x. 

AV*  :  »V*zzF f :  F  (already  demonflrated)  and  Ftp 

of  -  ec*  azb — ofb 

—  ~ib'  and  F/— F<p,  (or/?)  =b—  —b,  — - — - , 


i  =—  X 


Plat;  . 

DXXfcl 

fig- 


Alfo  P  f  :  PA 

=/E 
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dfcope. 


—  /£  ;  EH,  or  f :  azzx  :  — ,  =  EH.  And  P  ?r  :  P  p 

,  n  E  (p.  Therefore 


_  r  OX 

=  EH  :  E  p,  or  «  :/=y 


tf.V 


f  $  — - — 


a-{-ax 


=  -X  #+*. 

a 


Therefore  -  X 
a 


a  +  x=:—2  X  «  +  *  X  «—*,  and  —  =r  a 
^  a  ci 


X  # — as,  and 


#  —  -  -  X  *  (« — *)•  Therefore  #  is  greateft  when 

a1 

#X  0 — cc  is  greateft  *,  that  is,  when  a .  Therefore 
EH  is  greateft  when  P  tt  is  equal  to  the  half  of  AP. 

When  this  is  the  cafe,  we  have  at  the  fame  time  — r  X  * 

ar 

( a — and  xzz\b,  or  EHzr^FG.  That 

is,  the  diameter  of  the  circle  of  aberration  through  which 
the  whole  of  the  refracted  light  muft  pafs,  is  \  of  the 
diameter  of  the  circle  of  aberration  at  the  focus  of  pa¬ 
rallel  central  rays.  In  the  chromatic  aberration  it  was 
•Ji  fo  that  in  this  refpeft  the  fpherical  aberration  does 
not  create  fo  great  confufion  as  the  chromatic. 

We  are  now  able  to  compare  them,  fince  we  have 
now  the  meafure  of  both  the  circles  of  aberration. 

It  has  not  been  found  poflible  to  give  more  than  four 
inches  of  aperture  to  an  objeft  glafs  of  ioo  feet  focal 
diftance,  fo  as  to  preferve  fufficient  diftin&nefs.  If  we 
compute  the  diameter  of  the  circle  EH  correfponding 
to  this  aperture,  we  fhall  find  it  not  much  to  exceed 

- of  an  inch.  If  we  reftridl  the  circle  of  chro- 

120,000 

matic  difperfion  to  of  the  aperture,  which  is  hardly 
the  fifth  part  of  the  whole  difperfion  in  it,  it  is 

02-g* 

of  an  inch,  and  is  about  1900  times  greater  than  the 
other. 

The  circle  of  fpherical  aberration  of  a  plano-convex 
lens,  with  the  plane  fide  next  the  diftant  obje£l,  is  equal 
to  the  circle  of  chromatic  difperfion  when  the  femi-aper- 
tur^  is  about  150  :  For  we  faw  formerly  that  EH  is  J 

r*  AP5 

of  FG,  and  that  FG  is  =r  ~  - ~^qIi  and  therefore 

AP 

This  being  made  ,  gives  us 


EG="  X 


AP 


AP3 
8  AC1* 
87*  AC* 

55  ^  " 


which  is  nearly 


AC 


and 


fponds  to  an  aperture  of  30°  diameter,  if  r  be  to  i  as 

3  to  2- 

Sir  Ifaac  Newton  was  therefore  well  entitled  to  fay, 
that  it  was  quite  needlefs  to  attempt  figures  which 
ihould  have  lefs  aberration  than  fpherical  ones,  while 
the  confufion  produced  by  the  chromatic  difperfion  re¬ 
mained  uncorre&ed.  Since  the  indiftin&nefs  is  as  the 
fquares  of  the  diameters  of  the  circles  of  aberration,  the 
difproportion  is  quite  beyond  our  imagination,  even 
when  Newton  has  made  fuch  a  liberal  allowance  to*the 
■chromatic  difperfion.  But  it  muft  be  acknowledged, 
that  he  has  not  attended  to  the  diftribution  of  the  light 
in  the  circle  of  fpherical  aberration,  and  has  haftily  flip¬ 
ped  it  to  be  like  the  diftribution  of  the  coloured 
light,  indefinitely  rare  in  the  margin,  and  denfer  in  the 
centre. 
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We  are  indebted  to  Father  Bofcovich  for  the  elegant  Telefcope. 
determination  of  this  diftribution,  which  we  have  given 
in  the  article  Optics.  From  this  it  appears,  that  the 
light  in  the  margin  of  the  circle  of  fpherical  aberra¬ 
tion,  inftead  of  being  incomparably  rarer  than  in  the 
fpaces  between  it  and  the  centre,  is  incomparably  denfer* 

The  indiftindfnefs  therefore  produced  by  the  interfec- 
tion  of  thefe  luminous  circumferences  is  vaftly  great, 
and  increafes  the  whole  indiftindtnefs  exceedingly.  By 
a  grofs  calculation  which  we  made,  it  appears  to  be  in- 
creafed  at  leaft  500  times.  The  proportional  indiftindl- 
nefs  therefore,  inftead  of  being  1900*  to  I,  is  only 
1 900* 

nearly  7220  to  1  ;  a  proportion 


500 


ftill  fuffi- 


cienfly  great  to  warrant  Newton’s  preference  of  the  re¬ 
flecting  telefcope  of  his  invention.  And  we  may  now 
obferve,  that  the  reflecting  telefcope  has  even  a  great 
advantage  over  a  refracting  one  of  the  fame  focal  di¬ 
ftance,  with  refpedl  to  its  fpherical  aberration  :  For 
we  have  feen  {Cor.  2.)  that  the  lateral  aberration  is 
r%  AVS 

This  for  a  plano-convex  glafs  is  nearly 


2CVa 

AV3 


9 _ 

4  2CV: 


And  the  diameter  of  the  circle  of  aberration 
AV5 


is  one-fourth  of  this,  or  —  X  PtT 
16  2CV 


In  like  manner, 
AV3 


2CV*? 

AV3 


and 


and 


the  lateral  aberration  of  a  concave  mirror  is 

the  diameter  of  the  circle  of  difperfion  is  , 

therefore  if  the  furfacea  were  portions  of  the  fame  fphere, 
''the  diameter  of  the  circle  of  aberration  of  refracted  rays 
would  be  to  that  of  the  circle  of  aberration  of  reflected 
rays  as  T97  to  or  as  9  to  4.  But  when  the  refracting 
and  refleCling  furfaces,  in  the  pofition  here  confidered, 
have  the  fame  focal  diftance,  the  radius  of  the  refracting 
furface  is  four  times  that  of  the  reflecting  furface.  The 
proportion  of  the  diameters  of  the  circles  of  fpherical 
aberration  is  that  of  9  X  4*  to  4,  or  of  144  to  4,  or  36 
to  1.  The  diftinctnefs  therefore  of  the  reflector  is 
36x36,  or  1 296  times  greater  than  that  of  a  plano¬ 
convex  lens  (placed  with  the  plane  fide  next  the  diftant 
object)  of  the  fame  breadth  and  focal  diftance,  and  will 
therefore  admit  of  a  much  greater  magnifying  power. 
This  comparifon  is  indeed  made  in  circumftances  moll 
favourable  to  the  reflector,  becaufe  this  is  the  very  Worft 
pofition  of  a  plano-convex  lens.  But  we  have  not  as 
yet  learned  the  aberration  in  any  other  pofition.  In 
another  pofition  the  refraction  and  confequent  aberration 

*  of  both  furfaces  are  complicated. 

Before  we  proceed  to  the  confider&tion  of  this  very 
difficult  fubject,  we  may  deduce  from  what  has  been  al¬ 
ready  demonftrated  feveral  general  rules  and  maxims  in 
the  conftruction  of  telefcopes,  which  will  explain  (to 
fuch  readers  as  do  not  wilh  to  enter  more  deeply  into 
the  fubject),  and  juftifythe  proportion  which  long  prac¬ 
tice  of  the  beft  artifts  has  fanClioned. 

Indiftinctnefs  proceeds  from  the  commixture  of  the 

•  circles  of  aberration  on  the  retina  of  the  eye  :  For  any 
one  fenfible  point  of  the  retina,  being  the  centre  of  a  cir¬ 
cle  of  aberration,  will  at  once  be  affected  by  the  ad¬ 
mixture  of  the  rays  of  as.  many  different  pencils  of  light 
as  there  are  fenfible  points  in  the  area  of  that  circle,  and 
will  convey  to  the  mind  a  mixed  fenfation  of  as  many 

H  h  2  vifible 
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Telefcope.  vifible  points  of  the  objeft.  This  number  will  be  as  the 
K Jl" "  area  0f  tjie  circie  of  aberrations,  whatever  be  the  lize  of 
a  fenfible  point  of  the  retina.  Now  in  vifion  with  tele¬ 
fcopes,  the  diameter  of  the  circle  of  aberration  on  the 
retina  is  as  the  apparent  magnitude  of  the  diameter  of 
the  correfponding  circle  in  the  focus  of  the  eye-glafs  ^ 
that  is,  as  the  angle  fubtended  by  this  diameter  at  the 
centre  of  the  eye-glafs  *,  that  is,  as  the  diameter  itfelf 
dire&ly,  and  as  the  focal  diftance  of  the  eye-glafs  in- 
verfely.  And  the  area  of  that  circle  on  the  retina  is  as 
the  area  of  the  circle  on  the  focus  of  the  eye-glafs  di¬ 
rectly,  and  as  the  fquare  of  the  focal  diftance  of  the  eye- 
glafs  inverfely.  And  this  is  the  meafure  of  the  apparent 
indiftinCtneft'. 

Cor .  In  all  forts  of  telefcopes,  and  alfo  in  compound 
microfcopes,  an  objeCt  is  feen  equally  diftinCt  when  the 
focal  diftances  of  the  eye-glaftes  are  proportional  to  the 
diameters  of  the  circles  of  aberration  in  the  focus  of  the 
objeCt-glafs. 

Here  we  do  not  confider  the  trilling  alteration  which 
well  eon  (trusted  eye-glafifes  may  add  to  the  indiftinCt- 
nefs  of  the  firft  image. 

In  refra&ing  telefcopes,  the  apparent  indiftinClnefs 
is  as  the  area  of  the  objeCl-glafs  direClly,  and  as  the 
fquare  of  the  focal  diftance  of  the  eye-glafs  inverfely. 
For  it  has  been  fhown,  that  the  area  of  the  circle  of 
difperfion  is  as  the  area  of  the  objed-glafs,  and  that  the 
fpherical  aberration  is  infignificant  when  compared  with 
this. 

Therefore,  to  make  reflecting  telefcopes  equally  di- 
ftinCl,  the  diameter  of  the  objeCl-glafs  muft  be  propor¬ 
tional  to  the  focal  diftance  of  the  eye-glafs. 

But  in  refle&ing  telefcopes,  the  indiftinClnefs  is  as 
the  fixth  power  of  the  aperture  of  the  objeCt -glafs  di- 
re&ly,  and  as  the  fourth  power  of  the  focal  diftance  of 
the  objeCl-glafs  and  fquare  of  the  focal  diftance  of  the 
eye-glafs  inverfely.  This  is  evident  from  the  dimen- 
fions  of  the  circle  of  aberration,  which  was  found  pro- 

.  •  AV3 

,  portional  to  Qy'p 

Therefore,  to  have  them  equally  diftind,  the  cubes 
of  the  apertures  muft  be  proportional  to  the  fquares  of 
the  focal  diftance  multiplied  by  the  focal  diftance  of 
the  eye-glafs. 

By  thefe  rules,  and  a  ftandard  telefcope  of  approved 
goodnefs,  an  artift  can  always  proportion  the  parts  of  any 
Inftrument  he  wifties  to  conftruCt.  Mr  Huyghens  made 
one,  of  which  the  objeCt -glafs  had  30  feet  focal  diftance 
and  three  inches  diameter.  The  eye-glafs  had  3.3 
inches  focal  diftance.  And  its  performance  was  found 
fuperior  to  any  which  he  had  feen  \  nor  did  this  appear 
owing  to  any  chance  goodnefs  of  the  objeCt-glafs,  be- 
caufe  he  found  others  equally  good  which  were  con- 
ftrufted  on  fimilar  proportions.  This  has  therefore  been 
adopted  as  a  ftandard. 

*  It  does  not  at  firft  appear  how  there  can  be  any  diffi¬ 
culty  in  this  matter,  becaufe  we  can  always  diminiftr  the 
aperture  of  the  objeft-glafs  or  fpeculum  till  the  circle  of 
aberration^  as  fmall  as  we  pleafe.  But  by  diminifhing 
this  aperture,  we  diminifh  the  light  in  the  duplicate 
ratio  of  the  aperture.  Whatever  be  the  aperture,  the 
brightnefs  is  diminifhed  by  the  magnifying  power,  which 
fpreads  the  light  over  a  greater  furface  in  the  bottom  of 
the  eye.  The  apparent  brightnefs  muft  be  as  the  fquare 
of  the  aperture  of  the  telefcope  direCUy,  and  the  fquare 
3 


of  the  amplification  of  the  diameter  of  an  object  invtrfe-  Tdfcfcoi| 
ly  .  Objects  therefore  will  be  feen  equally  bright  if  the 
apertures  of  the  telefcopes  be  as  the  focal  diftances  of 
the  objeCt-glafles  direCtly,  and  the  focal  diftances  of  the 
fingle  eyc-glafs  (or  eye-glafs  equivalent  to  the  eye-piece) 
inverfely.  Therefore,  to  have  telefcopes  equally  diftinCt 
and  equally  bright,  we  muft  combine  thefe  proportions 
with  the  former.  It  is  needlefs  to  go  farther  into  this 
fubjeCt,  becaufe  the  conftruCHon  of  refracting  telefcopes 
has  been  fo  materially  changed  by  the  correction  of  the 
chromatic  aberration,  that  there  can  hardly  be  given 
any  proportion  between  the  object -glafs  and  eye-glaffes. 

Every  thing  now  depends  on  the  degree  in  which  we 
can  correct  the  aberrations  of  the  objeCt-glafs.  We 
have  been  able  fo  far  to  diminifh  the  chromatic  aberra¬ 
tion,  that  we  can  give  very  great  apertures  without  its 
becoming  fenfible.  But  this  is  attended  with  fo  great 
an  increafe  of  the  aberration  of  figure,  that  this  laft  be¬ 
comes  a  fenfible  quality.  A  lens  which  has  30°  for  its 
femi-aperture,  has  a  circle  of  aberration  equal  to  its 
chromatic  aberration.  Fortunately  we  can  derive  from 
the  very  method  of  contrary  refractions,  which  we  em¬ 
ploy  for  removing  the  chromatic  aberration,  a  correction 
of  the  other.  We  are  indebted  for  this  contrivance  alfo 
to  the  illuftrious  Newton. 

We  call  this  Newton’s  contrivance,  becaufe  he  was 
the  firft  who  propofed  a  conftruCtion  of  an  obje£t-glafs 
in  which  the  aberration  was  corrected  by  the  contrary 
aberrations  of  glafs  and  water. 

Huyghens  had  indeed  fuppofed,  that  our  all-wife 
Creator  had  employed  in  the  eyes  of  animals  many  re- 
fraCtions  in  place  of  one,  in  order  to  make  the  vifion 
more  diftinCt  j  and  the  invidious  detractors  from  New¬ 
ton’s  fame  have  catched  at  this  vague  conjeCture  as  an 
indication  of  his  knowledge  of  the  poflibility  of  deftroy- 
ing  the  aberration  of  figure  by  contrary  refraCtions.  But 
this  is  very  ill-founded.  Huyghens  has  acquired  fuffi- 
cient  reputation  by  his  theory  of  aberrations.  The  fcope 
of  Iiis  writing  in  the  pafiage  alluded  to,  is  to  ftiow  that, 
by  dividing  any  intended  refraCtion  into  parts,  and  pro¬ 
ducing  a  certain  convergence  to  or  divergence  from  the 
axis  of  an  optical  inftrument  by  means  of  two  or  three 
lenfes  inftead  of  one,  we  diminifh  the  aberrations  four  or 
nine  times.  This  conjecture  about  the  eye  was  therefore 
in  the  natural  train  of  his  thoughts.  But  he  did  not 
think  of  deftroying  the  aberration  altogether  by  oppo- 
fite  refraCtions.  Newton,  in  1669,  fays  that  opticians 
need  not  trouble  themfelves  about  giving  figures  to  their 
glafles  other  than  fpherical.  If  this  figure  were  all  the 
obftacle  to  the  improvement  of  telefcopes,  he  could  (how 
•them  a  conftruCtion  of  an  objeCt-glafs  having  fpherical 
furfaces  where  the  aberration  is  deftroyed  *,  and  accord- 
ingly  gives  the  conftruCtion  of  one  compofed  of  glafs  and 
water,  in  which  this  is  done  completely  by  means  of 
contrary  refraCtions. 

The  general  principle  is  this:  When  the  radiant  Fig.  7. 
point  R  (fig.  7.),  or'  focus  of  incident  rays,  and  its  con¬ 
jugate  focus  F  of  refraCted  central  rays,  are  on  oppofite 
fides  of  the  refraCting  furface  or  lens  V,  the  conjugate 
focus  f  of  marginal  rays  is  nearer  to  R  than  F  is.  But 
when  the  focus  of  incident  rays  R'  lies  on  the  fame  fide 
with  its  conjugate  focus  F'  for  central  rays,  Wf’  is 
greater  than  R'  F'. 

Now  fig.  8.  reprefents  the  contrivance  for  deftroy-Fig. 
ing  the  colour  produced  at  F?  the  principal  focus  of  the 

convex 


TI|Y 

is  nearly  equal  to  •^-^~{~XG>  and  MH  is  nearly  equal 
MX1 
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'cope-  convex  lens  V,  of  crown  glafs,  by  means  of  the  con- 

f - -  trary  refraftion  of  the  concave  lens  v  of  flint  glais.  I  he 

incident  parallel  rays  are  made  to  converge  to  F  by  the 
firft  lens.  This  convergence  is  diminifhed,  but  not  en-  0  2XH"^ 
tirely  deflroyed,  by  the  concave  lens  v,  and  the  focus  is 
formed  in  F.  F  and  F  therefore  are  conjugate  foci  of 
the  concave  lens.  If  F  be  the  focus  of  V  for  central 
rays,  the  marginal  rays  will  be  colle&ed  at  fome  point/ 
nearer  to  the  lens.  If  F  be  now  confidered  as  the  focus 
of  light  incident  on  the  centre  of  and  F'  be  the  con¬ 
jugate  focus,  the  marginal  ray  p  F  would  be  refined 
to  fome  point/'  lying  beyond  F.  Therefore  the  mar¬ 
ginal  ray  pf  may  be  refra£ed  to  F,  if  the  aberration 
of  the  concave  be  properly  adjulted  to  that  of  the 
convex. 

This  brings  us  to  the  moil  difficult  part  of  our  iub- 
jeft,  the  compounded  aberrations  of  different  furfaces. 

Our  limits  will  not  give  us  room  for  treating  this  in  the 
fame  elementary  and  perfpicuous  manner  that  we  em¬ 
ployed  for  a  flngle  furface.  We  muft  try  to  do  it  in  a 
compendious  way,  which  will  admit  at  once  the  different 
furfaces  and  the  different  refra&ivc  powers  of  different 
fubftances.  This  muft  naturally  render  the  procefsmore. 
complicated  ;  but  we  hope  to  treat  the  fubjedt  in  a  way 
eafily  comprehended  by  any  perfon  moderately  acquaint¬ 
ed  with  common  algebra  ;  and  we  truft  that  our  attempt 
will  be  favourably  received  by  an  indulgent  public,  as 
it  is  (as  far  as  we  know)  the  only  differtation  in  our  lan¬ 
guage  on  the  conftru£tion  of  achromatic  inftruments. 

We  cannot  but  exprefs  our  furprife  at  this  indifference 
about  an  invention  which  has  done  fo  much  honour  to 
cur  country,  and  which  now  conftitutes  a  very  lucrative 
branch  of  its  manufacture.  Our  artifts  infinitely  furpafs 
all  the  performances  of  foreigners  in  this  branch,  and 
fupply  the  markets  of  Europe  without  any  competition  ; 
yet  it  is  from  the  writings  on  the  continent  that  they 
derive  their  fcientific  inftruCtion,  and  particularly  from 
the  differtations  of  Clairaut,  who  has  wonderfully  fim- 
plified  the  analyfis  of  optical  propofitions.  We  fhall 
freely  borrow  from  him,  and  from  the  writings  of  Abbe 
Bofcovich,  who  has  confiderably  improved  the  firft 
views  of  Clairaut.  We  recommend  the  originals  to  the 
curious  reader.  Clairaut’s  differtations  are  to  be  found  ^ % 

in  the  Memoirs  of  the  Academy  of  Paris,  17 5^»  &-c*  5  MGrr—  — . 
thofe  of  Bofcovich  in  the  Memoirs  of  the  Academy  of 
Bologna,  and  in  his  five  volumes  of  Opufcula ,  publifhed 
at  Baffano  in  1785.  To  thefe  may  be  added  D’Alem¬ 
bert  and  Euler.  The  only  thing  in  our  language  is  the  fo  becomes  • 
tranflation  of  a  very  imperfeCl  work  by  Schaerfer. 


Telefcope. 


Prop.  I.  Let  the  ray  tn  M,  incident  on  the  fpherical 
furface  AM,  converge  to  G  ;  that  is,  let  G  be  the  focus 
of  incident  rays.  It  is  required  to  find  the  focus  F  of 
rcfraCled  rays  ? 

Let  tn  exprefs  the  ratio  of  the  fine  of  incidence  and 
refraClion  ;  that  is,  let  tn  be  to  1  as  the  fine  of  inci¬ 
dence  to  the  fine  of  refraClion  in  the  fubftance  of  the 
fphere. 

Then  -  MG  :  GSrrfin.  MSH  :  fin.  SMG, 
and  -  mil  nfin.  SMG  :  fin.  SMH; 

therefore  :  GSzrfin.  MSH  :  fin.  SMH. 

Now  S, MSH  :S,SMH=MH  :  HS.  Therefore, finally, 
tn  MG  :  GS=MH  :  HS. 

Now  let  MS,  the  radius  of  the  refracting  furface,  be 
called  a.  Let  AG,  the  diftance  of  the  focus  of  incident 
rays  from  the  furface,  be  called  r.  And  let  AH,  the 
focal  diftance  of  refra&ed  rays,  be  called  x.  Laftly,  let 
the  fine  MX  of  the  fern i-aperture  be  called  e .  Ob¬ 
serve,  too,  that  a ,  r,  x,  are  to  be  confidered  as  pofitive 
quantities,  when  AS,  AG,  AH,  lie  from  the  furface  in 
the  direction  in  which  the  light  is  fuppofed  to  move. 
If  therefore  the  refracting  furface  be  concave,  that  is, 
having  the  centre  on  that  fide  from  which  the  light, 
comes  •,  or  if  the  incident  rays  are  divergent,  or  the  re- 
fraCted  rays  are  divergent;  then  a ,  r,  x,  are  negative 
quantities. 

It  is  plain  that  HSmr— a  ;  GS~ r—a;  alfo  AX 

*  e%  e% 

—  —nearly.  HX~« - *.  GXzzzr — — Now  add 

2  a  2  a  2  a 

to  HX  and  to  GX  their  differences  from  MH  and  MG, 


e 

which  (by  the  Lemma)  are  —  and  — . 
v  J  2X  2  V 


— +— 
2  a  '  2X 


e*  e% 

and  MG— r — - 1 - . 

2  a  2  r 


We.  get  MH 
In  order  to 


fhorten  our  notation, 


make  kzz  —  —  — .  This  willjnake 
a  r 


Now  fubftitutc  thefe  values  in  the  final  analogy  at 

the  top  of  this  column,  viz.  MH  :  HSzr/w.MG  :  GS  ; 

e1  e%  mke%  . 

— :  r — a  (or 


-T  —  : 

2  a  2X 


x — azzm  r- 


Lemma  1.  In  the  right-angled  triangle  MXS  (fig.  9.), 
of  which  one  fide  MX  is  very  fmall  in  companion  of 
either  of  the  others ;  the  excefs  of  the  hypothenufe  MS, 

MX* 

above  the  fide  XS,  is  very  nearly  equal  to  or  1° 

MXa 

For  if  about  the  centre  S,  with  the  radius  SM, 

we  deferibe  the  femicircle  AMO,  we  have  AX  xXO 
=MX\  Now  AX=MS — SX,  and  XO,  is  nearly 
equal  to  2MS  or  2XS  ;  on  the  other  hand,  MS  is 
MX* 

nearly  equal  to  XS-j — manner  MG 


a  rk ),  becaufe  C=r - 2.  and  a  r  hzzr—a .  Now  mul,- 

J  ar 

tiply  the  extreme  and  mean  terms  of  this  analogy.  It 
is  evident  that  it  muft  give  us  an  equation  which  will 
give  us  a  value  of  x  or  AH,  the  quantity  fought. . 

But  this  equation  is  quadratic.  We  may  avoid  the* 
folution  by  an  approximation  which  is  fufficiently  accu¬ 
rate,  by  fubftituting  for  x  in  the  fraClion  —  (which  is- 

very  fmall  in  all  cafes  of  optical  inftruments),  an  ap¬ 
proximate  very  eafily  obtained,  and  very  near  the  truth. 
This  is  the  focal  diftance  of  an  infinitely  (lender  pencil 
of  rays  converging  to  G.  This  we  know  by  the  com* 

mon  optical  theorem  to  be  Let  this  be 


m- 


-irzlca 


called 
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‘•—■v  P-  called  <p  ;  if  we  fubftitute  k  in  place  of thisvalue  Tllpr®fore  t,le  aberration  is  expreffed  by  the  fecond  term,  TeiefJ 

1  a  r’  which  we  muft  endeavour  to  Amplify.  uZy. 

If  we  now  perform  the  multiplication  indicated  by  — 

( m  r — a  r  h),  X  {pika - 1  It  is  plain  that  —  % 

m  /  A 


a  m 


mr 


of  <p  becomes  n - .. 

m — a  k 

This  gives  us,  by  the  by,  an  eafily  remembered  ex-  m  / 

preflion  (and  beautifully  fimple)  of  the  refra&ed  focus  X  tn  k  a  deftroys  the  firft  term  mr  a  X  mh  of  the  nu- 
of  an  infinitely  (lender  pencil,  eorrefponding  to  any  di-  merator  of  our  fmall  fraflion,  and  there  remains  of  this 

fiance  r  of  the  radiant  point.  For  fince  <p=z  m  numerator  {m  ax  rkx — a  r*  hx  -f  '  €>  which  r 

m — a  h  m  J  ’ 

m — a  h  m  ah  1  k  1  ^  *  (r  F  F  k%  r3  I3 

—  — 9 _ _1—  1 _ \\re  equal  to  mx  a1  f 


—  muft  be  rz 
<P 


V  am  a  tn '  am  a  m  \  m  mx  a  m>  J  ~ 

may  even  exprefs  it  more  fimply,  by  expanding  h,  and  The  denominator  was  rx (m— a  h)x,  and  the  fra&ion 


V- 


it  becomes  —  —  1 

1 

1 

,  m%  F  ( F  kx  F\ 

<p  a 

tn  a 

mr  * 

{ m —  a  ky  \m  r  jnx  a  r  m 3/ 

r  . ?  ^  -m  uieanaio-  '“““V  \mr  iN0W  recoN 

gy  employed  above.  ^  The  firft  term  of  the  analogy  lea  that  *_£  _  I.  Therefore  -  =  t  (l  _  £' )  - 
becomes  x - ui - L._  nr  * _ —  TWon,.  ..  ...  a  r  m‘  ™  rj 


becomes  x—  —  +  L. - 1L-  0r  .  The  ana 

2  a  2  m  2  m 

logy  now  becomes  x - tfL  :  x  a=im  r—  ™ k  C‘ 


2  m 


Hence  we  obtain  the  linear  equation  mr  x  — - 

a  rhex 


:  a  r  h. 
m  kex  x 


kx  kx 

Zl - T“*  Therefore,  inftead  of  * 

mr  a  tnz  r 


F 
m  r 


F  .  —I* 

■  "*2 — f  write - 

mx  a  ?nx 


.  ,  tn  h  a  ex 

—  mr  a  -J - - ■  ~  a  rk  x  - 

2 

we  finally  deduce 

7n  r  a—\  ma  k  e1- 


2  m 

a  rkx  e% 
2  m 


3  from  which 


j? 

m  r, 


,  and  we  get  the  fra&ion  ^ — * - L 

\m  77?  mx  r  ‘ 

.)M 


'P 

\m 


iP 


thx 


m2  hx  \  ex 

—  which  is 


pi — I 

~rp' 


m  r — ark — \mke 

We  may  Amplify  this  greatly  by  attending  to  the 
elementary  theorem  in  fluxions,  that  the  fraftion  —<bx”^(p—~\€l 
X+x  r  m'  \  r  ) 2 


equal  to  (px  — ^  3  -  5 - -  ^  - ,  and  finally  to  — q> 

(p-mjiy:. 

Therefore  the  focal  diftance  of  refradled  rays  is  tfzrp 


x-\-x  x 

differs  from  the  fraction  ~~~  by  the  quantity 


7f+7J  . 
yx—xy 


This  confiils  of  two  parts.  The  firft  p  is  the  focal  di- 
.  fiance  of  an  inSnitely  {lender  pencil  of  central  rays,  and 

f  Therefore  the  other  -  ^)f  i,  the  ab,mUo» 

—  *  ,  yx—xy  XT  .  ,  .  .  arifing  from  the  fpherical  figure  of  the  refradline  fur- 

—  “  i - ~i - •  rs ow  the  preceding  formula  is  near-  face.  6 

ly  in  this  fituation.  It  may  be  written  thus  3  r  ^ur  ^rlPu^a  ^as  thus  at  laft  ^ut  on  a  very  fimple 

a  r  kx  ex  \ 


1  r  a  ( —  \  771  ah  t? - 


form,  and  is  vaftly  preferable  to  Dr  Smith’s  for  prac- 


2  m 


tice 


m  r—a  r  l  tnh  F - >  when  the  laft  terms  ^  Serration  is  evidently  proportional  to  the  fquare 

of  the  mimpratnr  «Jaa  •  *  -  of  the  mi-aperture,  and  to  the  fquare  of  the  diftance  <p  : 

comparifon  whh  the  firif  T™  l  ^  rfY  L“  but  in  °rder  to'obtain  this  fimplicity,  feveral  quantities 
‘  j  *  ...  the  firft,  and  may  be  confidered  as  the  were  negleaed.  The  aifumption  of  the  equality  of  AX 

.v  and  y  while  m  r  a  is  the  x ,  and  m  r—a  r  h  is  the  y. 

Treating  it  in  this  way,  it  may  be  ftated  thus  : 


x=z 


m  r — a  r  h 


(mranmk  t>-(mr-ari)  m  k  a  e*  +  ^l‘)  really  =  ■  If  for  AX  we  fubftitute  its  ap 

..a  /•  ~*  t'n.  '**"*  '  “  ■<!— .1  !  1 


t0  t^ie  ^ource  of  error.  A  much  more  ac- 

Xd  Ct 

curate  value  of  it  would  have  been — ?  for  ft  is 


4  ax~l~ex 


rx  [rn — a  k )* 
mr  a 


or  .vrr 


r{m — ah) 


+ 


proximated  value  — ,  we  fhould  have  AX=: 
2  a 


(mra)m  k—(m  r — a  r  k)  (m  i  a  4-  —  -) 

 m  J 


2  aex 


2  a - 

2  a 

—  ^iave  u^ec^  va^ue  would  not  have 

X  2  <?  .  much  complicated  the  calculus  3  but  it  did  not  occur  to 
us  till  we  had  finiftied  the  inveftigation,  and  it  would 
rftTb^akV  ur  Tn  P  1S  ev^ently  =  have  required  the  whole  to  be  changed.  The  operation 

the  focal  diftance  of  an  infinli,,  n  a  .  ^  page  246.  col.  1.  par.  3.  is  another  fource  of  error, 

aiiUnce  oi  an  infinitely  fiender  peifcil.  But  thefe  errors  are  very  inconfiderabie  when  the  aper¬ 
ture 


r x  (w — a  h) 

The  firft  term  mr  a 


|  %  (cope* 

W  w - 
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tare  is  moderate.  They  increafe  for  the  moft  part  with  from  N  x) 
an  increafe  of  aperture,  but  not  in  the  proportion  of 
any  regular  fun&ion  of  it  *,  fo  that  we  cannot  improve 
the  formula  by  any  manageable  procefs,  and  mud  be 
contented  with  it.  The  errors  are  precifely  the  fame 
with  thofe  of  Dr  Smith’s  theorem,  and  indeed  with  thofe 
of  any  that  we  have  feen,  which  are  not  vaftly  more 

complicated. 

As  this  is  to  be  frequently  combined  with  fubfequent 
operations,  we  Ihorten  the  expreflion  by  putting  0  for 

m  - ( p  —  'ILL.}—,  Then  will  exprefs  the  aber- 
nfi  \  r  J  2 

ration  of  the  firft  refra&ion  from  the  focal  diftance  of  an 
infinitely  {lender  pencil  *,  and  now  the  focal  diftance  of  . 

refrafted  rays  is  fz=z(p — <p2  0.  .  .  (  &  ■ 

If  the  incident  rays  are  parallel,  r  becomes  infinite,  and  x 


TEL 

Alfo  let  a  be  the  thicknefs  of  the  lens.  Telcfcope. 
Then  obferve,  that  the  focal  diftance  of  the  rays  re-  ^ 

framed  by  the  firft  furface,  (neglecting  the  thicknefs  of 
the  lens  and  the  aberration  of  the  firft  furface),  is  the 
diftance  of  the  radiant  point  for  the  fecond  refraction,  or 
is  the  focal  diftance  of  rays  incident  on  the  fecond  fur¬ 
face.  In  place  of  r  therefore  we  muft  take  <p  5  and  as 

we  made  kz=.  - — in  order  to  abbreviate  the  calcu- 
a  r 

lus,  let  us  now  make  /zrri — —  :  and  make  -~zz  7 — mL 
b  <p7  f  b 

as  we  made  -=r  — — 

<p  a 


Laftly,  in  place  of  6  =z  ■ 


tn  h* 


m*  2 


But  in  this  cafe  k 


becomes  z=  -, 
a 


and 


,  make  6’  =  ( - - i f/3 - —  ^ 

/  2  \m  J  \  m<p  / 

'(ml  II 


it?  l%\  e1 

~  )—' 


I  ill - 1 

-  “ - ,  and  <pz 

tn  a 

m—  i  i 

X  — t-X  -tX 

tllr  tf3 


and  <p%  &  becomes 


i) 

This  is  the  ab- 


5  io. 


2  ~  (2in — \)ma 

erration  of  extreme  parallel  rays. 

We  muft  now  add  the  refraCtion  of  another  furface. 

Lemma  2.  If  the  focal  diftance  AG  be  changed  by 
a  fmall  quantity  G'^,  the  focal  diftance  AH  will  alfo 
be  changed  by  a  fmall  quantity  H  7i,  and  we  (hall  have 
m  *  AG*  :  AH*=G  g  :  H  A. 

Draw  M  g ,  M  and  the  perpendiculars  G  z,  H  k. 
Then,  becaufe  the  fines  of  the  angles  of  incidence  are  in 
a  con  ft  ant  ratio  to  the  fines  of  the  angles  of  rcfraClion, 
and  the  increments  of  thefe  fmall  angles  are  proportion¬ 
al  to  the  increments  of  the  fines,  thefe  increments  of  the 
angles  are  in  the  fame  conftant  ratio.  Therefore, 

We  have  the  angle  CM^  to  HM/i  as  in  to  I. 

Now  Cr  g  :  G  i  zz  AG  :  AM, 

and  G  /  :  h  k  nr  m  *  AG  :  HA, 

and  h  k  :  H/$  z=  MA  :  AH  : 

therefore  G^  :  Y{Ji  nr  /;rAG2  :  AH*. 

The  eafieft  and  moft  pcrfpicuous  method  for  obtain¬ 
ing  the  aberration  of  rays  twice  refra&ed,  will  be  to 
confider  the  firft  refra&ion  as  not  having  any  aberration, 
and  determine  the  aberration  of  the  fecond  refra£tion. 
Then  conceive  the  focus  of  the  firft  refraction  as  (hifted 
by  the  aberration.  This  will  produce  a  change  in  the 
focal  diftance  of  the  fecond  refraCtion,  which  may  be 
determined  by  this  Lemma. 

Prop.  II.  Let  AM,  BN  (fig.  to.)  be  two  fpherical 
furfaces,  including  a  refracting  fubftance,  and  having 
their  centres  C  and  c  in  the  line  AG.  Let  the  ray  a  A 
pafs  through  the  centres,  which  it  will  do  without  re¬ 
fraCtion.  Let  another  ray  m  M,  tending  to  G,  be  re- 
fraCted  by  the  firft  furface  into  MH,  cutting  the.  fe¬ 
cond  furface  in  N,  where  it  is  farther  refraCted  into  NI. 
It  is  required  to  determine  the  focal  diftance  BI  ? 

It  is  plain  that  the  fine  of  incidence  on  the  fecond 
furface  is  to  the  fine  of  refraCtion  into  the  furrounding 
air  as  i  to  tn.  Alfo  BI  may  be  determined  in  relation 

to  BH,  by  means  of  BH,  Na?,  B^,  and  in  the  fame 

7  m* 

way  that  AH  was  determined  in  relation  to  AG,  by 
means  of  AG,  MX,  AC,  and  m. 

Let  the  radius  of  the  fecond  furface  be  &,  and  let  e 
ftill  exprefs  the  femi-aperture,  (became  it  hardly  differs 


Thus  we  have  got  an  expreflion  fimilar  to  the  other  ^ 
and  the  focal  diftance  B I,  after  two  refraCtions,  becomes 

BI  =/—/»/. 

But  this  is  on  the  fuppofition  that  BH  is  equal  to  <p, 
whereas  it  is  really  <p — 6-^c*.  This  muft  occafion  -  a 
change  in  the  value  juft  now  obtained  of  BI.  The 
fouree  of  the  change  is  twofold,  ift,  Becaufe  in  the 

_  ii  n  i  i 

value  7 - ,  we  muft  put  7 - - -*■: - ,  and 

b  <p’  1  b  cp  —  pQ  —  ct 

m*  l% 

eaufe  we  muft  do  the  fame  in  the  fraCtion 


be- 


In 


the  fecond  place,  when  the  value  of  BH  is  diminifhed 
by  the  quantity  0  +  #,  BI  will  fuffer  a  change  in  the 
proportion  determined  by  the  2d  Lemma.  The  firft 
difference  may  fafely  be  negleCted,  becaufe  the  value  of 

. 

0  is  very  fmall,  by  reafon  of  the  coefficient  —  being 

very  fmall,  and  alfo  becaufe  the  variation  bears  a  very, 
fmall  ratio  to  the  quantity  itfelf,  when  the 'true  value  of 
<p  differs  but  little  from  that  of  the  quantity  for  which 
it  is  employed.  The  chief  change  in  B I  is  that  which 
is  determined  by  the  Lemma.  Therefore  take  from  BI 
*  .  tn  B  I* 

the  variation  of  BH,  multiplied  by  ••j—y,  which  is  very 


1  mft 
neariyzr— . 


for  the  value  of  B  I  J— 


The  produCI  of  this  multiplication  is 

This  being  taken  from  f,  leaves  us 
f%  m  ot 


-/*  (/»*+*). 


In  this  value  f  is  the  focal  diftance  of  an  infinitely 
{lender  pencil  of  rays  twice  refracted  by  a  lens  having 

tn  f2  .  . 

no  thicknefs,  cc  is  the  {hortening  occafioned  by  the 

thicknefs,  and  f1  (tnJ-\-6')  is  the  effe61  of  the  two  ab¬ 
errations  arifing  from  the  aperture. 

It  will  be  convenient,  for  feveral  collateral  purpofes, 
to  exterminate  from  thefe  formulae  the  quantities  £,  / 

and  (p.  For  this  purpofe  make 


We  have 


1  1  j  1  1  1 

already  k  zr  “ — -  j  and  -  - f-  * 

J  a  r  0  a  in  a  1 


and  /  zr 


b  Q?  b  a'ma 


- -  Now  for  - 


mr 


—  write  • 
a 


n 

and 
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.1  II 

and  we  get  ~ - 

ma  mr  n 


Therefore  -  — -r  — 

J  ^ 

ml  (by  conftru£lion,  page  347.  Prop.  II.)  becomes  sr 

1  1  1  m  _ m  T  1  m—i  1 

b  a  r  n  9  n  r  n  n  r 

This  laft  value  of  ~  (the  reciprocal  of  the  focus  of  & 

{lender  pencil  twice  refra&ed),  viz.  ~ — -4--,  is  the 

n  r 

fimpleft  that  can  be  imagined,  and  makes  n  as  a  fubfti* 

tute  for  —  — .  •  a  moft  ufeful  lymbol,  as  we  {hall  fre- 

a  b 

quently  find  in  the  fequel.  It  alfo  gives  a  very  fimple 
expreffion  of  the  focal  diftance  of  parallel  rays,  whieli 
we  may  call  the  principal  focal  diftance  of  the  lens,  and 
diftinguiffi  it  in  future  by  the  fymbol  p  ;  for  the  expref- 

fion  “  - - 1 — becomes  —  =  _  when  the  inci- 

J  n  r  p 


__  1  fmf> 

tn  \«J 
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2  77?  -f-  772 
a  nx 


m  +  2  ,  3^1+  «  Telefco 

'  -  -7* 


dent  light  is  parallel.  And  this  gives  us  another  very 

fimple  and  ufeful  meafure  of  /;  for  ~  becomes  zr 

J  P 

,  1  rpi  r  ,  •  I  771 1  I  I  771 1 

+  -.  lhele  equations -n - h  -9  ~  = - ,  and 

r  /  n  r  p  n  9 

— I — ,  deferve  therefore  to  be  made  very  familiar 
f  P  r  J 

to  the  mind. 

We  may  alfo  take  notice  of  another  property  of  n. 
It  is  half  the  radius  of  an  ifofcelcs  lens,  which  is  equi¬ 
valent  to  the  lens  whofe  radii  are  a  and  b ;  for  fuppofe 

1 _ 7  •  r  r  i  . t  .  •  r  .  i  I  I 


Now  the  fecond  a  is  negative  if  the  firft  be  pofitive,  or 


a  n  tn 

4m+i  3  m+2\e* 
am  '  r*  fi  J  2  * 

The  focal  difiance  therefore  of  rays  twice  refra&ed 
reckoned  from  the  laft  furface,  or  BI,  correaed  for 
aberration,  and  for  the  thicknefs  of  the  lens,  is/—/ 

~  —f1  conlifiing  of  three  parts,  viz.  /,  the  focal 

diftance  of  central  rays  5  /2  the  correaion  for  the 

thicknefs  of  the  lens  5  and/2  q,  the  aberration. 

The  formula  at  the  top  of  this  column  appears  very 
complex,  but  is  of  very  eafy  management,  requiring 
only  the  preparation  of  the  fimple  numbers  which  form 
the  numerators  of  the  fra&ions  included  in  the  parenthe- 
fis.  When  the  incident  rays  are  parallel,  the  terms  va- 
mfh  which  have  r  in  the  denominator,  fo  that  only  the 
three  firft  terms  are  ufed. 

We  might  here  point  out  the  cafes  which  reduce  the 
aberration  exprefled  in  the  formula  laft  referred  to,  to 
nothing  5  but  as  they  can  fcarcely  occur  in  the  objeft. 
glafs  of  a  telefcope,  we  omit  it  for  the  prefent,  and  pro¬ 
ceed  to  the  combination  of  two  or  more  lenfes. 

Lemma  3.  If  AG  be  changed  by  a  fmall  quantity 
G^,  BI  fuffers  a  change  I/,  and  G  g  :  I  /—AG2  : 
BP.  For  it  is  well  known  that  the  fmall  angles  GM g 
and  IN  /  are  equal  5  and  therefore  their  fubtenfes  G  I, 
I  n  are  proportional  to  MG,  Nl,  or  to  AG,  AI  nearly, 
■when  the  aperture  is  moderate.  Therefore  we  have 
(nearly) 


a ' 

G  i  : 

;  I  n  :  AG  : 

:  BI 

ve,  or 

In  : 

It—  AM  : 

:  BI 

i 

Gg- 

G^=AG 

:  AM 

~T>— 

Therefore  G  g  : 

:  I  i  =  AG*  : 

:  BP 

l-f-£  a+a  2  ,  1  2  ,  a  ^  „ 

— r—rz  — —  ==  and  -=r~,  and  nzz:-.  Now  the  focal 

a2  a 2  a  n  a  2 

diftance  of  this  lens  is  — — i,  and  fo  is  that  of  the  other, 

ti  9 

and  they  are  equivalent. 

But,  to  proceed  with  our  inv^ftigation,  recoiled!  that 

1  1  -  m — 1  m  k%\  e* 

we  had  &  = - —  l  P - -  1  — .  Therefore  in  0  zr 

7U1  \  r  J  2 

m — 1  /£*  P\P  .  m 1  / 

- ( - )  .  And  6  was  —• -  ( — m3  l* 

m  \m  r  /  2  m  \ 

771  /2\  P 

+  )—•  Therefore  771  6  +  0,  the  aberration  (ne- 

gle&ing  the  thicknefs  of  the  lens)  is  f%  _ £1 

771  \  772  r 

3/3  l  171  ^ 

—  m'r  +  — 

0/2 


If  we  now  write  for  k,  /,  and  0,  their  values  as  de¬ 
termined  above,  performing  all  the  necelfary  multipli¬ 
cations,  and  arrange  the  terms  in  fuch  a  manner  as  to 
colled!  in  one  fum  the  coefficients  of  a,  72 ,  and  r,  we  ffiall 
find  4  terms  for  the  value  of  771  0,  and  10  for  the  value 
of  6'.  '  The  4  are  deftroyed  by  as  many  with  contrary 
iigns  in  the  value  of  and  there  remain  6  terms  to  ex- 
prefs  the  value  of  mi+f,  which  we  fliall  exprefs  by  one 
fymbol  p  j  and  the  equation  fiands  thus  : 


Prop.  III.  To  determine  the  focal  diftance  of  rays 
refradled  by  two  lenfes  placed  near  to  each  other  on  a 
common  axis. 

Let  AM,  BN  (fig.  11.)  be  the  furfaces  of  the  firft  n 
lens,  and  CO,  DP  be  the  furfaces  of  the  fecond,  and  ** 
let  /3  be  the  thicknefs  of  the  fecond  lens,  and  2  the  in¬ 
terval  between  them.  Let  the  radius  .of  the  anterior 
furface  of  the  fecond  lens  be  a\  and  the  radius  of  its 
pofterior  furface  be  b\  Let  m!  be  to  1  as  the  fine  of  in¬ 
cidence  to  the  fine  of  refradlion  in  the  fubftance  of  the 
fecond  lens.  Laftly,  let y/  be  the  principal  focal  dif¬ 
tance  of  the  fecond  lens.  Let  the  extreme  or  marginal 
ray  meet  the  axis  in  L  after  paffing  through  both  lenfes, 
fo  that  DL  is  the  ultimate  focal  diftance,  reckoned  from 
the  laft  furface. 

It  is  plain  that  X)L  may  be  determined  by  means  of 
a\  b\  m\  p\  and  Cl,  in  the  fame  manner  that  BI  was 
determined  by  means  of  b ,  m,  p,  and  AG. 

fx 

The  value  of  BI  is /—  m  a  — -  —  f2q.T ake  from 

* 


r t 

this  the  interval  5,  and  We  have  Cl—f—ma  - - 5— 

V1 

p  a 

/a  q .  Let  the  fmall  part  —  m a,J—  — J— /a^bene- 

glebed  for  the  prefent,  and  let  Cl  be  fuppofed  =z  f 
As  we  formed  <p,/  and  qy  by  means  of  n,  by  m,  n ,  and 


•TEL  [ 

.  r,  let  us  now  form  <?>',/',  and  q\  for  the  fecoud  lens, 
'  by  means  of  o',  V,  <  (=  —  p),  and  r'.  <?<  will 

be  the  focal  diftance  of  a  (lender  pencil  refrafted  by  the 
firft  furface,/  will  be  the  focal  diftance  of  this  pencil 
after  two  refraftions,  and  q'  will  be  the  coefficient  of 
the  aberration,  neglefling  the  thicknefs  and  interval  of 
the  lenfes. 

/* 

Proceeding  in  this  way,  DL  will  be  =/'  —m  H  -- 
__/'2  q .  But  becaufe  Cl  is  really  lefs  than  /,  by  the 
quantity  +S+/J  we  rnuft  (by  Lemma  3.) 

,  .  13 L 

fubtrad  the  product  of  this  quantity,  multiplied  by 


fn\  r 

(which  is  nearly from/'— 
By  this  procefs  wc  (hall  have 


Dw_r(i?+/,+^)-/'(7+rt- 


The  (irft  term/'  of  this  value  of  DI  is  the  focal  dif¬ 
tance  of  a  (lender  pencil  of  central  rays  refolded  by 
both  lenfes,  negleding  their  thicknefs  and  diftance  ;  the 

(tn  cc  ^  ttif  /3  \  .  ,  c*  . 

-^r+jT  +  "^r  J  1S  l^e  corre^lon 

neceffary  for  thefe  circumftances  ;  and  the  third  term, 
_/'*  (q-{-q’),  is  the  corredion  for  the  aperture  2  e. 
And  it  is  evident  that  /  is  a  formula  precifely  (imilar  to 
q,  containing  the  fame  number  of  terms,  and  differing 
only  by  the  m\  o',  o',  and  r',  employed  in  place  of  m,  a, 
n,  and  r. 

It  is  alfo  evident,  that  if  there  be  a  third,  lens,  we 
fhall  obtain  its  focal  diftance  by  a  procefs  precifely  fimi- 
lar  to  that  by  which  we  obtained  DL  \  and  fo  on  for 
any  number  of  lenfes. 

Thus  have  wc  obtained  formulas  by  which  the  foci 
©f  rays  are  determined  in  the  moft  general  terms  and 
in  fuch  a  manner  as  (ball  point  out  the  eonne&ion  of 
the  curvatures,  thicknefles  and  diftanccs  of  the  lenfes, 
with  their  fpherical  aberrations,  and  with  the  final  aber¬ 
ration  of  the  compound  lens,  arid  give  the  aberrations  in 
feparate  fymbols,  fo  that  we  can  treat  them  by  them- 
felves,  and  fubjed  them  to  any  conditions  which  may 
enable  us  to  corred  one  of  them  by  another. 

We  alfo  fee  in  general,  that  the  corredions  for  the 
thicknefs  and  diftance  of  the  lenfes  are  exhibited  in 
terms  which  involve  only  the  focal  diftances  of  central 
rays,  and  have  very  little  influence  on  the  aberration^, 
and  ftill  lefs  on  the  ratio  of  the  aberrations  of  the  dif¬ 
ferent  lenfes.  This  is  a  moft  convenient  circumftance ; 
for  we  may  negted  them  while  we  are  determining  q 
and  y',  and  in  determining  the  ratio  of  the  focal  dif- 
tanees  of  the  feveral  lenfes,  on  which  the  correction  of 
the  chromatic  aberration  chiefly  depends.  T  herefore, 
in  the  conftruClion  of  a  compound  lens  for  uniting  the 
different  eolours,  we  may  negled  this  corredion  for  the 
thicknefs  and  diftance  till  the  end  of  the  procefs.  When 
we  apply  it,  we  fhall  find  that  it  chiefly  affeCls  the  final 
focal  diftance,  making  it  fomewhat  longer,  but  Jias 
hardly  any  influence  either  on  the  chromatic  or  fpherical 
aberration.  We  do  not  helitate  to  fay,  that  the  final 
formulae  here  given  are  abundantly  accurate,  while  they 
Vol.  XX.  Part  I. 
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are  vaftly  more  manageable  than  thofe  employed  by 
Euler  or  D’Alembert.  We  have  calculated  trigono¬ 
metrically  the  progrefs  of  the  rays  through  one  of  the 
glaffes,  which  will  be  given  as  an  example,  giving  it  a 
very  extravagant  aperture,  that  the  errors  of  the  formu¬ 
las  might  be  very  remarkable.  We  found  the  real  aber¬ 
ration  exceed  the  aberration  afligned  by  the  formula  by 
no  more  than  ^tli  part,  a  difference  which  is  quite  in- 
fignificant.  The  procefs  here  given  derives  its  (implici- 
ty  from  the  frequent  occurrence  of  harmonic  proportions 
in  all  optical  theorems.  This  enabled  Mr  Clairaut  to 
employ  the  reciprocals  of  the  radii  and  diftances  with  fo 
much  ftmplicity  and  generality. 

We  conflder  it  as  another  advantage  of  Mr  Clairaut’s 
method,  that  it  gives,  by  the  way,  formulae  for  the 
more  ordinary  queftions  in  optics,  which  are  of  wonder¬ 
ful  ftmplicity,  and  moft  eaftly  remembered.  The  chief 
problems  in  the  elementary  conftru&ion  of  optical  in- 
ftruments  relate  to  the  focal  diftances  of  central  rays.. 
This  determines  the  focal  diftances  and  arrangement  of 
the  glaffes.  All  the  reft  may  be  called  the  refinement 
of  optics  ;  teaching  us  how  to  avoid  or  corred  the  in- 
diftindnefs,  the  colours  and  the  diftortions,  which  are 
produced  in  the  images  formed  by  thefe  fimple  conftruc- 
tions.  We  (hall  mention  a  few  of  thefe  formula?  which 
occur  in  our  procefs,  and  tend  greatly  to  abbreviate  it 
when  managed  by  an  experienced  analyft. 

Let  tn  be  to  l  as  the  fine  of  incidence  to  the  fine  of 
refradion  ;  let  a  and  b  be  the  radii  of  the  anterior  and 
pofterior  furfaces  of  a  lens  5  let  r  be  the  diftance  of  the 
radiant  point,  or  the  focus  of  incident  central  rays,  and 
/ the  diftance  of  the  conjugate  focus  ;  and  let  p  be  the 
principal  focal  diftance  of  the  lens,  or  the  focal  diftance 


of  parallel  rays. 


1  ,11 

Make  -  equal  to - 7  7 

n  a  h 


fo  on. 


1  tn — 

Then  we  have  -:.zz - 

J  71 

T 


tn  — I 


r’7: 


m" 


Therefore 
infinite,  we 

&c. 


.  &c. 


have  - 


1  1 

1'Tr~fz 

I  I 

I  m* 

3 


tn — 1 


n 

77/- 


,1  =I  +  i 

.1  m — 1  1 


' — 1  tn’ — 1  .  m — 1  ,  1 


t  t  1 

r—  -{ - L-. 

p1  p  *  r 

-  1  4-I+I+- 

f  F  P  7 


Nothing  can  be  more  eaftly  remembered  than  thefe 
formulae,  how  numerous  fo  ever  the  glaifes  may  be. 
Having  thus  obtained  the  neceffary  analyfis  and  for- 
I  i  mula, 


Telefcopis. 


let  the  fame 

letters  o',  U,  i\  &c.  exprefs  the  fame  things  for  a  fecond 
lens  j  and  bn,  r",  &c.  exprefs  them  for  a  third;  and 


+ 


when  the  incident  light  is  parallel,  and  r 
1  m—  1  1  __  rn ' — 1  #  1  _ 

~'9  ?  ~~  ’  f  ~ 


And  when  feveral  lenfes  are  contiguous,  fo  tliat  their 
intervals  may  be  neglected,  and  therefore y, ,  belong¬ 
ing  to  the  firft  lens,  becomes belonging  to  the  fecond, 
we  have 


TEL  [  25°  ] 

Telefcope.  niula,  it  now  remains  to  apply  them  to  the  conftruction 
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of  achromatic  lenfes  ;  in  which  it  fortunately  happens, 
that  the  employment  of  fcveral  furfaces,  in  order  to 
produce  the  union  of  the  differently  refrangible  rays, 
enables  us  at  the  fame  time  to  employ  them  for  correct  - 
ing  each  other’s  fpherical  aberration. 

In  the  article  Optics  we  gave  a  general  notion  of  the 
principle  on  which  we  may  proceed  in  our  endeavours 
to  unite  the  differently  refrangible  rays.  A  white  or 
compounded  ray  is  feparated  by  refraction  into  its  com¬ 
ponent  coloured  rays,  and  they  are  diffufed  over  a  fmall 
angular  fpace.  Thus  it  appears,  that  the  glafs  uled  by 
Sir  Ifaac  Newton  in  his  experiments  diffufed  a  white 
ray,  which  was  incident  on  its  pofterior  furface  in  an 
angle  of  30°,  in  fuch  a  manner  that  the  extreme  red 
ray  emerged  into  air,  making  an  angle  of  50°  213-'  with 
the  perpendicular  ;  the  extreme  violet  ray  emerged  in 
an  angle  of  51 0  1  $3-'  ;  and  the  ray  which  was  in  the 
confines  of  green  and  blue,  emerged  in  an  angle  of  50° 
48  3-'.  If  the  fine  of  the  angle  30°  of  incidence  be  call¬ 
ed  0.5,  which  it  really  is,  the  fine  of  the  emergence  of 
the  red  ray  will  be  0.77 ;  that  of  the  violet  ray  will  be 
0.78  ;  and  that  of  the  intermediate  ray  will  be  0.774, 
an  exact  mean  between  the  t\yo  extremes.  This  ray 
may  therefore  be  called  the  mean  refrangible  ray,  and 
the  ratio  of  774  to  50,  or  of  1.55  to  I,  will  very  pro¬ 
perly  exprefs  the  mean  refraction  of  this  glafs ;  and  we 
have  for  this  glafs  The  fine  of  refraction, 

being  mcafured  on  a  fcale,  of  which  the  fine  of  incidence 
occupies  100  parts,  will  be  154  for  the  red  ray,  155 
for  the  mean  ray,  and  156  for  the  violet  ray.  This 
number,  or  its  ratio  to  unity,  is  commonly  taken  to  re- 
prefent  the  refractive  power  of  the  glafs.  There  is 
fome  impropriety  in  this,  unlefs  we  confider  ratios  as 
meafured  by  their  logarithms:  for  if  m  be  1,  the  fub- 
flance  does  not  refraCl  at  all.  The  refractive  power 
can  be  properly  meafured  only  by  the  refraction  which 
it  produces  ;  that  is,  by  the  change  which  it  makes  in 
the  direction  of  the  light,  or  the  angle  contained  be¬ 
tween  the  incident  and  refracted  rays.  If  two  fubftances 
produce  fuch  deviations  always  in  one  proportion,  we 
fhould  then  fay  that  their  refractive  powers  are  in  that 
proportion.  This  is  not  true^in  any  fubffances  ;  but 
the  fines  of  the  angles,  contained  between  the  refraCled 
ray  and  the  perpendicular,  are  always  in  one  proportion 
when  the  angle  of  incidence  in  both  fubffances  is  the 
fame.  This  being  a  cognifable  function  of  the  real  re¬ 
fraction,  has  therefore  been  affumed  as  the  only  conve¬ 
nient  meafure  of  the  refractive  powers.  Although  it  is 
not  ftrictly  juft,  it  anfwers  extremely  well  in  the  molt 
ufual  cafes  in  optical  inft ruments  :  the  refractions  are 
moderate  ;  and  the  fines  are  very  nearly  as  the  angles 
contained  between  the  rays  and  the  perpendicular;  and 
the  real  angles  of  refraction,  or  deflections  of  the  rays, 
are  almoft  exactly  proportional  to  ?n — 1.  The  moft  na¬ 
tural  and  obvious  meafure  of  the  refractive  powers  would 
therefore  be  m — I.  But  this  would  embarrafs  fome 
very  frequent  calculations  ;  and  we  therefore  find  it 
beft,  on  the  whole*  to  take  m  itfelf  for  the  meafure  of 
the  refrative  power. 

The  feparation  of  the  red,  violet,  and  intervening 
rays,  has  been  called  difperfion  ;  and  although  this  arifes 
merely  from  a  difference  of  the  refractive  power  in  re- 
fpect  of  the  different  rays,  it  is  convenient  to  diftinguifh 
this  particular  modification  of  the  refractive  power  by  a 
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name,  and  we  call  it  the  Dispersive  Power  of  the  Telefcof 
refracting  fubftance.  y. 

It  is  fufceptible  of  degrees  ;  for  a  piece  of  flint-glafs 
will  refract  the  light,  fo  that  when  the  fine  of  refrac¬ 
tion  of  the  red  ray  is  77,  the  fine  of  the  refraClion  of 
the  violet  ray  is  nearly  784  \  or  if  the  fine  of  refraction  of 
the  red  ray,  meafured  on  a  particular  fcale,  is  1.54,  the 
fine  of  refraction  of  the  violet  ray  is  1.57.  The  difper¬ 
fion  of  this  fubftance,  being  meafured  by  the  difference 
of  the  extreme  fines  of  refraction,  is  greater  than  the  dif¬ 
perfion  of  the  other  glafs,  in  the  proportion  of  3  to  2. 

But  this  alone  is  not  a  fufficient  meafure  of  the  abfo- 
lute  difperfive  power  of  a  fubftance.  Although  the  ratio 
of  1.54  to  1.56  remains  conftant,  whatever  the  real  mag¬ 
nitude  of  the  refractions  of  common  glafs  may  be,  and 
though  we  therefore  fay  that  its  difperfive  power  is  con¬ 
ftant,  we  know,  that  by  increafing  the  incidence  and 
the  refraction,  the  abfolute  difperfion  is  alfo  increafed. 
Another  fubftance  {hows  the  fame  properties,  and  in  a 
particular  cafe  may  produce  the  fame  difperfion  ;  yet  it 
has  not  for  this  foie  reafon  the  fame  difperfive  power. 

If  indeed  the  incidence  and  the  refraction  of  the  mean 
ray  be  alfo  the  fame,  the  difperfive  power  cannot  be  faid 
to  differ  ;  but  if  the  incidence  and  the  refraction  of  the 
mean  ray  be  lefs,  the  difperfive  power  muft  be  confider- 
ed  as  greater,  though  the  actual  difperfion  be  the  fame; 
becaufe  if  we  increafe  the  incidence  till  it  becomes  equal 
to  that  in  the  common  glafs,  the  difperfion  will  now  be 
increafed.  The  proper  way  of  conceiving  the  difperfion 
therefore  is,  to  confider  it  as  a  portion  of  the  whole  re¬ 
fraction  ;  and  if  we  find  a  fubftance  making  the  fame 
difperfion  with  half  the  general  refraction,  we  muft  fay 
that  the  difperfive  quality  is  double  ;  becaufe  by  ma¬ 
king  the  refraction  equal,  the  difperfion  will  really  be- 
double. 

If  therefore  we  take  m  as  a  fymbol  of  the  feparation 

of  the  extreme  rays  from  the  middle  ray,  is  the  na- 

m-—  1 

tural  meafure  of  the  difperfive  power.  We  (hall  exprefs 

this  in  the  Leibnitzian  notation,  thus  ~  m  ,  that  we 

m — 1 

may  avoid  the  indiftinctnefs  which  the  Newtonian  nota¬ 
tion  would  occafion  when  m  is  changed  for  rri!  or  ??in. 

It  is  not  unufual  for  optical  writers  to  take  the  whole 
feparation  of  the  red  and  violet  rays  for  the  meafure  of 
the  difperfive  power,  and  to  compare  this  with  the  re¬ 
fracting  power  with  refpect  to  one  of  the  extreme  rays. 

But  it  is  furejy  better  to  confider  the  mean  refraction  as 
the  meafure  of  the  refracting  power :  and  the  deviation 
of  either  of  the  extremes  from  this  mean  is  a  proper 
enough  meafure  of  the  difperfion,  being  always  half  of 
it.  It  is  attended  with  this  convenience,  that  being  in¬ 
troduced  into  our  computations  as  a  quantity  infinitely 
fmall,  and  treated  as  fuch  for  the  eafe  of  computation* 
while  it  is  really  a  quantity  of  fenfible  magnitude  ;  the 
errors  arifing  from  this  fuppofition  are  diminiftied  great¬ 
ly,  by  taking  one  half  of  the  deviation,  and  comparing 
it  with  the  mean  refraction.  This  method  has,  how¬ 
ever,  this  inconvenience,  that  it  does  not  exhibit  at  once 
the  refractive  power  in  all  fubftances  refpecting  any 
particular  colour  of  light ;  for  it  is  not  the  ray  of  any 
particular  colour  that  fuffers  the  mean  refraction.  In 
common  glafs  it  is  the  ray  which  is  in  the  confines  of 
the  yellow  and  blue ;  in  flint-glafs  it  is  nearly  the  mid¬ 
dle 
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*  efcope.  die  blue  fay  $  and  in  other  fubftances  it  is  a  different 
y—*  ray#  Thefe  circuraftances  appear  plainly  in  the  different 
proportions  of  the  colours  of  the  prifmatic  fpeClrum  ex¬ 
hibited  by  different  fubftances.  This  will  be  confidered 
afterwards,  being  a  great  bar  to  the  perfa&ion  of  achro¬ 
matic  inftruments. 

The  way  in  which  an  achromatic  lens  is  conflru&ed 
is,  to  make  ufe  of  a  Contrary  refraClion  of  a  fecond  lens 
to  deftroy  the  difperfion  or  fplierical  aberration  of  the 
fir  ft. 


The  firft  purpofe  will  be  anfwered  if 
dni 
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be  equal  to 
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4.  The  fadii  of  the  furfaces  tf,  b  ;  d ,  V ;  a ",  H(.  Telefcope* 

5.  The  principal  focal  diftances,  or  the  focal 

diftances  of  parallel  central  rays,  -  p,  p\ p,f* 

6.  The  focal  diftance  of  the  compound  lens  P. 

7.  The  diftance  of  the  radiant  point,  or  of 

the  focus  of  incident  rays  on  each  lens  r,  r',  r". 

8.  The  focal  diftance  of  the  rays  refraCled 

by  each  lens  -  -  -  fyf'if"- 

9.  The  focal  diftance  of  rays  refraCled  by 

the  compound  lens  -  -  -  '  F. 

10.  The  half  breadth  of  the  lens  e* 

Alfo  the  following  fubfidiary  values  : 


_ _ r_t  For,  in  order  that  the  different  coloured  rays 

TV 

may  be  colleCled  into  one  point  by  two  lenfes,  it  is  only 
neceffary  that  Jr,,  the  reciprocal  of  the  focal  diftance 
of  rays  refrafted  by  both,  may  be  the  fame  for  the 
extreme  and  mean  rays,  that  is,  that 
ni-^d  ?ri- 


m-\-d  m  —  I 


n' 

ni — 1 


-1  -1.  L  be  of  the  fame  value  with  — 
•  r  t 


11  11 

*  rt  a  b  9  n' 
m — 1  frti* 


2.  qz 

4O+0 


1  1  j__j_ 

~a~V  ’  V'~ a" 

2  mx-\-m  ra  +  2 


1 


3  m%  -J-  m 


m 


a  rr 


arn 


3^2+  2  And  j  an(3  gtf  muft  be  formed 
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which  muft  happen  it  - - -  be  —  0,  or 

71'  '  r  r  n  n* 

This  may  be  feen  in  another  way,  more 

n  n 

comprehenfible  by  fuch  as  are  not  verfant  in  thefe  dif- 
cuffions.  In  order  that  the  extreme  colours  which  are 
feparated  by  the  firft  lens  may  be  rendered  parallel  by 
the  fecond ;  we  have  {hown  already  that  n  and  ?i  are 
proportional  to  the  radii  of  the  equivalent  ifofceles 
lenfes,  being  the  halves  of  thefe  radii.  They  are  there¬ 
fore  (in  thefe  fmall  refractions)  inverfely  proportional  to 
the  angles  formed  by  the  furfaces  at  the  edges  of  the 
lenfes.  n1  may  therefore  be  taken  for  the  angle  of  the 
firft  lens,  and  n  for  that  of  the  fecond.  Now  the  fmall 
xefraCtion  by  a  prifm,  whofe  angle  (alfo  fmall)  is  n\  is 
m — 1  Xn.  The  difperfive  power  being  now  fubftituted 
for  the  refraCtive  power,  we  have  for  this  refraCtion  of 
the  prifm  dmXn'»  This  muft  be  deftroyed  by  the  op- 
pofite  refraCtion  of  the  other  prifm  d  iri  Xn*  Therefore 

»  ,  ,  ,  dm  dni  T  i*i 

-dmX  n>=- dni Xn*  or - =—» — In  like  manner, 
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this  effeCt  will  be  produced  by  three  lenfes  if 
.  d  m”  u  o 

+-pr  be  =°> &c- 

Laftly,  the  errors  arifing  from  the  fpherical  figure, 
which  we  expreffed  by  — R*  (^+<7;)  will  be  corrected 
if  q+qf  be  =0.  We  are  therefore  to  difcover  the  ad- 
juftments  of  the  quantities  employed  in  the  preceding 
formulae,  which  will  infure  thefe  conditions.  It  will 
render  the  procefs  more  perfpicuous  if  we  colleCt  into 
one  view  the  fignifications  of  our  various  fynlbols,  and 
the  principal  equations  which  we  are  to  employ. 

1.  The  ratios  to  unity  of  the  fines  of  mean 
incidence  in  the  different  media,  are  -  ttj,  m\mn 

2.  The  ratio  of  the  differences  of  the  fines 

f  .  dm 

01  the  extremes  -  - 


arn  r*  n  )  2 

in  the  fame  manner  from  m1,  a\  72',  r* ;  and  from  ra",  a"f 
r",  as  q  is  formed  from  m,  a,  n ,  r, 

3.  Alfo,  becaufe  in  the  cafe  of  an  objeCl-glafs,  r  is  in¬ 
finitely  great,  the  laft  term  -  in  all  the  values  of  J, 

j-,  -py,  will  vanifti,  and  we  lhall  alfo  have  FzzP. 

ni — 1  .  m — 1 


ni — 1 


Therefore  in  a  double  objeCl-glafs  ~=r:- 

A  il 

=  1  +  1. 

pV 

And  in  a  triple  objeft-glafs  -^=-—,7  -  i - + 

— 1  _ 11  1 

n  9  pf,'p'  ~^~P* 

Alfo,  in  a  double  objeCl-glafs,  the  correClion  of  fphe¬ 
rical  aberration  requires  q  +  q'=v. 

And  a  triple  objeCl-glafs  requires  q  -f-  qf  +  q,f— v* 
For  the  whole  error  is  multiplied  by  F%  and  by  4  e*  ^ 
and  therefore  the  equation  which  correCls  this  error 
may  be  divided  by  Fa  4:  **• 

This  equation  in  the  fourteenth  line  from  the  top 
of  the  column,  giving  the  value  of  q ,  q ',  q'\  may  be 
much  Amplified  as  follows :  In  the  firft  place,  they  may 
be  divided  by  m,  ni ,  or  ni ',  by  applying  them  properly 
to  the  terms  within  the  parenthefis,  and  expunging  them 

from  the  denominator  of  the  general  faClors^ — - ,  — - 
- — .  This  does  not  alter  the  values  of  qy  q ',  and  qf1. 


In  the  fecond  place  the  whole  equations  may  be  after¬ 
wards  divided  by  7ti — i.  This  will  give  the  values  of 

— — — ,  — y- — ,  and  — r- — »  which  will  ftill  be  equal  to 
ni — ni—  i  ni—i  1 

nothing  if  q+q1 be  equal  to  nothing. 

ni—  i 

This  divifion  reduces  the  general  faClor  - — - —  of  q1  to 


i 

fji  * 


And  in  the  equation  for  q  we  obtain,  in  place  of 


—  u *  the  general  faClor  - 


— ,  the  faClor  ^L, 

m  7/i — i 


or  c .  This 


3*  The  ratio 


ni — I 


— c » 


will  alfo  be  the  faClor  of  the  value  of  q11  when  the  third 
lens  is  of  the  fame  fubftance  with  the  firft,  as  is  general- 
I  i  2  ly 
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Telefcope.  ]y  the  cafe.  And,  in  the  third  place,  fince  the  rays  m- 
“““r  V  7  cldent  on  the  firft  lens  are  parallel,  all  the  terms  vanifh 

from  the  value  of  q  in  which  —  Is  found,  and  there  re- 
7  r 

,  ,  ,  „  n  .  tn>  'inf4  +m  .  m  +  2 

main  only  the  three  firft,  viz.  - „ —  +  j — - 

J  nl  cm 2  axn 

Performing  thefe  operations,  we  have 
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Let  A  be  the  coefficient  of  B  that  of  -,  C  that 

Cl  (i 

of  ^7,  D  that  of  and  E  the  fum  of  the  independent 

•  1  .  ,  a  1  c(m  4-  2 )  _ 

quantity  j  that  is,  let  A  be  zz  — — — Bz=c(2?rz+ 1) 

tn  v  1  J  9 


<1 

2W+  I 

M+2 

\£l 

m’—i  \n> 

(j1  tni1 

anx 

2'7?l-{~  I  x 

‘  mtfn 
m'  +  2 

/  2 

3/»'+i 

4(m'+l) 
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3'«  +  2\ 
‘r  nir"n'} 

a'n'2 

2 

w'a'V  1 

r’nn 

77l'  af  TJ7ll 

qn  /  mx 

2777+1 

m+2 

■  3«+i 

40+ 1) 

tAW 

m! — 1  \«//3 

3/^+  2  > 
^  m>'r,nn"j 

a"d'2  1 

It- 

Tri*  atn  71 \ 

1  r"n,,% 

Let  us  now  apply  this  inveftigation  to  the  conftruc- 
tion  of  an  objeX-glafs  j  and  we  ffiall  begin  with  a 
double  lens. 

ConJlruBion  of  a  Double  Achromatic  Objefl-glafs . 

Here  we  have  to  determine  four  radii  ay  b ,  a,  and  b'. 
Make /1  m.  This  greatly  Amplifies  the  calculus,  by 
exterminating  it  from  all  the  denominators.  This  gives 

r  1  dm  d  tnl  ,  .  d  mf 

lor  the  equation  —  -f  zzo,  the  equation  dm- J - — 

dmf  1  dm 

=0,  or  *«  =  —_>  and  Alfo 

we  have  ?J,  the  focal  diftance  of  the  light  incident  on  the 
fecond  lens,  the  fame  with  the  principal  focal  diftance  p 
of  the  firft  lens,  fnegleXing  the  interval,  if  any).  Now 

»,  which  in  the  prefent  cafe  is  =m — 1.  Alfo 

1  .  .  ,  x  ,  1 

-  is  zz — u[t7t — l),  and  ---  ~m — 1 — u{pf—  i)=uf. 
Make  thefe  fubftitutions  in  the  values  of  ~ —  and 


?7l - 1 


(f 

and  we  obtain  the  following  equation  : 

f  -  l^+O  ,  ±L±Z}  _u3  _  *(*;*+ 0 

Cl  771  (lZ 


Vl' - 1 

C  771 


m  or  a ' 

u(m'  +  2)  '  ,  .  4u(m'  +  i)(m—\'i 

- — - (3«  +i)(»2 — l)+-L-i — - L 

77/  d 


tn  a4 

^(3ot'-{-2)(ct - 1  )*  _ 

nv 


zo. 


Arrange  thefe  terms  in  order,  according  as  they  are 

faXors  of  — ,  «— ,  or  independent  quantities. 

It  puts  on  this  form  : 

C(M  +  2)_  I  .  N  I  u(T72  4-  2^  T 

— ~ — x-r-f(2w+i)x - X  -77— 

771  a  am  a'1 

(,.(-  +  , J-H&l+jfcj))  xl 

(3 «'+i)  f(3.£t2K^Ti)a,o> 

tn' 


I'elefco 


D=a*  (2*'+a)  -  4J^fO(--i) 

771  t/i 

and  E  zi  cm 1  +  (3  id  -f*  0  (w — 1)  —  _ 

1/  (3  ^  +  2)  {m — i)a 
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Our  final  equation  becomes 

A_B_C_D 

a  d*  a  **  °* 

The  coefficients  of  this  equation  and  the  independent 
quantity  are  all  known,  from  our  knowledge  of  771 

d 771 ,  d 771  ;  and  we  are  to  find  the  values  of  a  and 
a\  and  from  them  and  72=1  to  find  the  values  of  b 
and  b\ 

But  it  is  evidently  an  indeterminate  equation,  be- 
caufe  there  are  two  unknown  quantities  $  fo  that  there 
may  be  an  infinity  of  folutions.  It  muft  be  rendered 
determinate  by  means  of  fome  other  conditions  to  which 
it  may  be  fubjeXed.  Thefe  conditions  muft  depend 
on  fome  other  circumftances  which  may  direX  our 
choice. 

One  circumftance  occurs  to  us  which  we  think  of 
very  great  confequence.  In  the  paflage  of  light  from 
one  fubftance  to  another,  there  is  always  a  confiderable 
portion  refleXed  from  the  pofterior  furface  of  the  firft 
and  from  the  anterior  furface  of  the  laft  5  and  this  re¬ 
flexion  is  more  copious  in  proportion  to  the  refraXion. 
This  lofs  of  light  will  therefore  be  diminiftied  by  mak¬ 
ing  the  internal  furfaces  of  the  lenfes  to  coincide ;  that 
is,  by  making  b=d.  This  will  be  attended  with  ano¬ 
ther  advantage.  If  we  put  between  the  glafles  a  fub¬ 
ftance  of  nearly  the  fame  refraXing  power,  we  ftiall  not 
only  completely  prevent  this  lofs  of  light,  but  we  {hall 
greatly  diminifh  the  errors  which  arife  from  an  imper- 
feX  polifh  of  the  furfaces.  We  have  tried  this,  and  find 
the  effeX  very  furprifing.  The  lens  being  polifhed  im¬ 
mediately  after  the  figure  has  been  given  it,  and  while 
it  was  almoft  impervious  to  light  by  reafonof  its  rough-* 
nefs,  which  w^as  ftill  fenfible  to  the  naked  eye,  perform¬ 
ed  as  well  as  when  finiflied  in  the  fineft  manner. 

N.  B.  This  condition,  by' taking  away  one  refrac¬ 
tion,  obliges  us  to  increafe  thofe  which  remain,  and 
therefore  increafes  the  fpherical  aberrations.  And  fince 
our  formulae  do  not  fully  remove  thofe  (by  reafon  of  the 
fmall  quantities  negleXed  in  the  procefs),  it  is  uncertain 
whether  this  condition  be  the  moft  eligible.  We  have, 
however,  no  direX  argument  to  the  contrary. 

Let  us  fee  what  determination  this  gives  us. 

In  this  cafe  ~  zz  7,  z=  i  —  x.  For  becaufe  -  =  - 

aba  7i  a 

—  t  and  f?zrr,  we  have  I  +  7  =  and  7=  -  — 1. 

0  baba 

x  12 

Therefore  —  rr  - - f-i.  Therefore,  in  our  final 

a 11  or  a 

•  I  2  XI 

equation,  put  — - 4-i  in  place  of  —.and - 1  in 

a*  a  a*  a 
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A — C  B-}~D —  2C 


place  of  -7,  and  it  becomes 
-j-E  +  D  —  C=o. 

Tims  have  we  arrived  at  a  common  afie&ed  quadratic 

equation,  where  ^  is  the  unknown  quantity.  It  has  the 

common  form  px'+qx+r= o,  where  p  h  =A  —  C, 
q  is  equal  to  2  C— B— D,  r  is  equal  to  E+D— C,  and 
I 

x  is  equal  to  — . 

^  a 

q  r 

Divide  the  equation  by  p9  and  we  have  **  +  ”*+“ 

— o  Make  s—  -  and  t~  and  we  have  **  +  s  x 

P  P 

Jft—O.  This  gives  us  finally  or  xzz — -\sz±z 

\I i  s%  u  r 

This  value  of  -  is  taken  from  a  fcale  of  which  the 
a 

unit  is  half  the  radius  of  the  ifofceles  lens  which  is  equi¬ 
valent  to  the  firit  lens,  or  has  the  fame  focal  diftance 
with  it.  We  mull  then  find  (on  the  fame  fcale)  the 

value  of  b.  viz.- —  I,  which  is  alfo  the  value  of  a\ 
a 

Having  obtained  a',  we  mud  find  b'  by  means  of  the 
equation  ±=s-L—L,  and  therefore 

But  ——u.  Therefore  -r -  =  —  +  w»  = — — !• 

ii  ci  ct 

Thus  is  our  objeft-glafs  confirmed  ;  and  we  muft 
determine  its  focal  diftance,  or  its  reciprocal  — .  I  his 
is  —m — I — u  (mf —  I ) . 

All  thefe  radii  and  diftances  are  meafured  on  a  fcale 
of  which  n  is  the  unit.  But  it  is  more  convenient  to 
meafure  every  thing  by  the  focal  diftance  of  the  com¬ 
pound  objedl-glafs.  This  gives  us  the  proportion  which 
all  the  diftances  bear  to  it.  Therefore,  calling  P  unity, 

in  order  to  obtain  -  on  this  fcale,  we  have  only  to  ft  ate 
a 

the  analogy  m — I- — u  (ni — i)  :  l  =  ~  :  anc^  ^  *5 

the  radius  of  our  firft  furface  meafured  on  a  fcale  of 
which  P  is  the  unit. 

If,  in  the  formula  which  exprefles  the  final  equation 

for  -,  the  value  of  t  fhould  be  pofitive,  and  greater  than 
a 

Jj*4,  the  equation  has  imaginary  roots  ;  and  it  is  not 
poflible  with  the  glafles  employed,  and  the  conditions 
afiumed,  to  corre£l  both  the  chromatic  and  fpherical 
aberrations. 

If  t  is  negative  and  equal  to  -Jt*,  the  radical  part  of 

the  value  is  =o,  and  -  =  — -?s.  But  if  it  bo  negative  • 
a 

or  pofitive,  but  lefs  than  ^sty  the  equation  has  two  real 
roots,  which  will  give  two  conftru&ions.  That  is  to 
be  preferred  which  gives  the  fmalleft  curvature  of  the 
ferfaces  *,  becaufe,  fince  in  our  formulae  which  deter¬ 
mine  the  fpherical  aberration  fome  quantities  are  ne- 
gle&edj  thefe  quantities  are  always  greater  when  a  large 
4, 
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arch  (that  is,  an  arch  of  many  degrees)  is  employed.  Telefcope. 
No  radius  fhould  be  admitted  which  is  much  lefs  than ' 

4  of  the  focal  diftance. 

All  this  proeefs  will  be  made  plain  and  eafy  by  an 
example. 

Very  careful  experiments  have  fliown,  that  in  com¬ 
mon  crown-glafs  the  fine  of  incidence  is  to  the  fine  of 
refraction  as  1.526  is  to  1,  and  that  in  the  generality  of 

fiint-glafs  it  is  as  1.604  to  I.  Alfo  that  -^  =  0.6054 

dm' 

=  z/.  Therefore  m  1  =  0.526  j  mf —  1  =  0.604  \ 

cz r— r - ,  =  0.87086.  By  thefe  numbers  we  can  com* 

rri — i7  7  y 

pute  the  coefficients  of  our  final  equation.  We  fhall 
find  them  as  follows  : 

A  nr  2.0 T  2 
B  =3.529 
C  =1.360 
D— — 0.526 
11=1.8659 

The  general  equation  (p.  252.001.  2.1in.  8.),  when  fub- 
je&ed  to  the  aftumed  coincidence  of  the  internal  furfaces* 

.  A— C  B4-D — 2C  ,  _  _  A  _  . 

is — - - L  E  4-D — C  =0.  A — C  is 

a 4  a 

=0.652;  B+D — 2C  is  =0.283  j  and  E  +  D — C  is 
= — 0.020  y  and  the  equation  with  numerical  coefficients 

.  0.652  0.283  ...  r 

is  — r - - - O.O20ZZ0.  which  corret  ponds  to 

a2  a  r 

the  equation  p  x%-\-q  5;  +  r=o.  We  mud  now  make 
q_  ^0.283  __  ,  .  r  0.02 


:0*°3°7* 
J _ Q-434 

a2  a 


— «  ,  —  ~  •—  —  —  0.43 4’  and  tr~—  ,  — —  •  ~z  - , 
p9  0.652  p  0.652 

This  gives  us  the  final  quadratic  equation 

— 0.0307=0.  To  folve  this,  we  have  — J  .1=0.217, 
and  J-j* — 0.047 1 .  From  this  take  /,  which  is  = — 0.0307 
(that  is,  to  0.0471  add  0.0307),  and  we  obtain  0.0778, 
the  fquare  root,  of  which  is  =0.2789.  Therefore, 

finally,  -=0.2170=^:0.2789,  which  is  either  c. 4959 

or  — 0.0619.  It  is  plain  that  the  firft  muft  be  preferred, 
becaufe  the  fecond  gives  a  negative  radius,  or  makes  the 
firft  furface  of  the  crown-glafs  concave.  Now  as  the 
convergence  of  the  rays  is  to  be  produced  by  the  crown- 
glafs,  the  other  furface  muft  become  very  convex,  ^and 
occafion  great  errors  in  the  computed  aberration.  We 

therefore  retain  0*4959  f°r  va^ue  ”>  an<^  a 


1  1 


= - ,  =2.0166. 

0.4959 

To  obtain  £,  ufe  the  equation  ~=— — x,  which  gives  - 
!  =  . — 0.5041,  and  therefore  a  convex  furface.  b  is 


therefore  =  ■ 


0.5041 


=1.9837. 


af  is  the  fame  with  b7  and  -^  =  —0.5041. 

To  obtain  b\  ufe  the  equation  ^  Now  uzz 


0.6054,  an^  0.504 1. 


The  fum  of  thefe  is 
0.1013  ; 
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Telcfcope.  0.1013  5  and  fince  it  is  pofitive,  the  furface  is  concave 
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b'= 


.1013 


=9.872. 


Laftly,  -^zzm — I — u  (mf — 1)  =0.1603,  and  P= 
=0.2383. 


0.1603’ 

Now  to  obtain  all  the  meafures  in  terms  of  the  focal 
diftance  P,  we  have  only  to  divide  the  meafures  already 
found  by  6.2383,  and  the  quotients  are  the  meafures 
wanted. 

mt  r  2.0 1 66 

Therefore  a=z  ^-^=o.3232 S 

L  I-9^31  _ n 

a'=  -  -  S=—  0.31798 

P=  -  I. 


this  in  a  very  perfpicuous  manner  in  his  theory  of  his 
Catoptric  Microfcope. 

But  although  we  cannot  adopt  this  form  of  an  objeft- 
glafs,  there  may  be  other  confiderations  which  may 
lead  us  to  prefer  fome  particular  form  of  the  crown-glafs 
or  of  the  flint-glafs.  We  {hall  therefore  adapt  our  gel 

.  .  A  B  C  D 

neral  equation  —  —  ~  +  E  =  o  to  this 

condition. 

Therefore  let  h  exprefs  this  felefled  ratio  of  the  two 

radii  of  the  crown-glafs,  making  —h  (remembering 

always  that  a  is  pofitive  and  b  negative  in  the  cafe  of  a 
double  convex,  and  h  is  a  negative  number). 

With  this  condition  we  have  y But  when  we 

0  a 

make  ti  the  unit  of  our  formula  of  aberration,  —  =  —  — -1, 

b  a 


If  it  be  intended  that  the  focal  diftance  of  the  objeft- 
glafs  (hall  be  any  number  n  of  inches  or  feet,  we  have 
only  to  multiply  each  of  the  above  radii  by  n ,  and  we 
have  their  lengths  in  inches  or  feet. 

Thus  we  have  completed  the  invert igation  of  the  con- 
rtru&ion  >of  a  double  obje£t -glafs.  Although  this  was 
intricate,  the  final  refult  is  abundantly  Ample  for  prac¬ 
tice,  efpecially  with  the  affiftance  of  logarithms.  The 
only  troublefome  thing  is  the  preparation  of  the  nume¬ 
rical  coefficients  A,  B,  C,  D,  E  of  the  final  equation. 
Strict  attention  murt  alfo  be  paid  to  the  pofitive  and  ne¬ 
gative  figns  of  the  quantities  employed. 

We  might  propofe  other  conditions.  Thus  it  is  na¬ 
tural  to  prefer  for  the  firft  or  crown-glafs  lens  fuch  a 
form  as  (hall  give  it  the  fmalleft  poffible  aberration. 
This  will  require  a  fmall  aberration  of  the  flint-glafs  to 
correct  it.  But  a  little  reflexion  will  convince  us  that 
this  form  will  not  be  good.  The  focal  diflance  of  the 
crown-glafs  murt  not  exceed  one-third  of  that  of  the 
compound  glafs 5  thefe  two  being  nearly  in  the  propor¬ 
tion  of  d  rri — d  m  to  d  m\  Therefore  if  this  form  be 
adopted,  and  a  be  made  about  £th  of  b ,  it  will  not  ex¬ 
ceed  -f-th  of  P.  Therefore,  although  we  may  produce 
a  mort  accurate  union  of  the  central  and  marginal  rays 
by  oppofite  aberrations,  there  will  be  a  confiderable 
aberration  of  feme  rays  which  are  between  the  centre 
and  the  margin. 

It  is  abfolutely  im poffible  to  collect  into  one  point 
the  whole  rays  ( though  the  very  remoteft  rays  are  united 
with  the  central  rays),  except  in  a  very  particular  cafe, 
which  cannot  obtain  in  an  objeft-glafs ;  and  the  fmall 
quantities  which  are  neglefted  in  the  formula  which  we 
have  given  for  the  fpherical  aberration,  produce  errors 
which  do  not  follow  any  proportion  of  the  aperture 
which  can  be  exprefied  by  an  equation  of  a  manageable 
form.  When  the  aperture  is  very  large,  it  is  better 
not  to  correal  the  aberration  for  the  whole  aperture,  but 
for  about  4ths  of  it.  When  the  rays  correfponding  to 
this  diflance  are  made  to  coincide  with  the  central  rays 
by  means  of  appofite  aberrations,  the  rays  which  are  be¬ 
yond  this  diflance  will  be  united  with  fome  of  thofe 
which  are  nearer  to  the  centre,  and  the  whole  diffufion 
will  be  confiderably  diminiflied.  Dr  Smith  has  illuflrated 


Therefore  I  —  -  -,  and  -  =r  - Now  fubrtitute 

u  a  a  1  •— ji 

this  for  ~  in  the  general  equation,  and  change  all  the 
figns  (which  Hill  preferves  it  =o),  and  we  obtain 

-C  ,  P.  F_  A>  B 

a'2  +  a'  (1  —Ay  +  i—h 


By  this  equation  we  are  to  find  or  the  radius  of 

ct 

the  anterior  furface  of  the  flint-glafs.  The  equation  is 
of  this  form  pa*  -j-y  x-\-rzso,  and  we  mull  again  make 

s—  —  and  t—  — .  Therefore  s—  -2-,  and  t~  —  x 

p  p  C’  C  * 

(TZ^-E)-  Then,  finally, 

=— T  -f—  Ji  i*—t. 

It  may  be  worth  while  to  take  a  particular  cafe  of 
this  condition.  Suppofe  the  crown-glafs  to  be  of  equal 
convexities  on  both  fides.  This  has  fome  advantages: 
We  can  tell  with  precifion  whether  the  curvatures  are 
precifely  equal,  by  meafuring  the  focal  diftance  of  rays 
reflected  back  from  its  pofterior  furface.  Thefe  dirt  antes 
will  be  precifely  equal.  Now  it  is  of  the  utmoft  im¬ 
portance  in  the  conftru&ion  of  an  objed -glafs  which  is 
to  corre£t  the  fpherical  aberration,  that  the  forms  be 
precifely  fuch  as  are  required  by  our  formulae. 

In  this  cafe  of  a  lens  equally  convex  on  both  fides 

I  .  1  I  #  j 

-  is  — —  — ,  rr  — .  Subftitute  this  value  for  -  in  the 

a  b  2  a 

..ABC  D 

general  equation  - - - - +  E  =  0,  and 

a *  a  a,%  a!  1 

,  A  A  B  B 

then  —2=  —  j  —  becomes  — .  Now  change  all  the 

a%  4  7  a  2  6 

figns,  and  we  have  ^  ^  — E —  —  4-  —  =o,  by 

*  a'  4  2 

which  we  are  to  find  a!>  This  in  numbers  is  — 

a! * 

0.526 


Te  0Pe‘ 
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—0.6044=0.  Then  j=  =  °-3867, 

Then  —4  *=0.1933} 


] 
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—O.6044 

and  t~  -—0.4444. 


have  ~  =r  - 


-K 


general  equation 

A  B 

-+E- 


_C 

'(i— /()*' 


a  2 

D 


I — h 


B 

the  final  equation  »*-f.TA;-f-/=o,  S'zz 
C  D 


and  /=  “ 


Telefcopei. 


5-^=0.0374  ;  and  -J-S* — /=  =±=0.6941  \  fo  that  — 

1933— 0.6941.  This  gives  two  real  roots,  viz. 
0.8874,  and  — 0.5008.  If  we  take  the  firft,  we  fhall 
have  a  convex  anterior  furface  for  the  flint-glafs,  and 
confequently  a  very  deep  concave  for  the  pofterior  fur- 
face.  We  therefore  take  the  fecond  or  negative  root 
— 0.5008. 

We  find-,  as  before,  by  the  equation  £,=  ^  — 

0.1046,  which  will  give  a  large  value  of  bh. 

We  had  -=- 
a  2 

and  -7= - 

b  2 

and  “  is  the  fame  as  in  the  former  cafe,  viz.  0.1603. 

Having  all  thefe  reciprocals,  we  may  find  «,  b%  a\ 
and  P  j  and  then  dividing  them  by  P,  we  obtain  finally 

a  =  0.3206 

b  =r — 0.3206 
a'— — 0.3201 

1*533 

P=  I. 

By  comparing  this  objeCl-glafs  with  the  former,  we 
may  remark,  that  diminiftiing  a  a  little  increafes  b,  and 
in  this  refpeCl  improves  the  lens.  It  indeed  has  dimi- 
nilhed  b\  but  this  being  already  confiderable,  no  incon¬ 
venience  attends  this  diminution.  But  wTe  learn,  at  the 
fame  time,  that  the  advantage  mujl  be  very  fmall  *,  for 
we  cannot  diminifh  a  much  more,  without  making  it  as 
fmall  as  the  fmalleft  radius  of  the  objeCl-glafs.  This 
proportion  is  therefore  very  near  the  maximum,  or  beft 
poflible  *,  and  we  know  that  in  fuch  cafes,  even  cnn- 
fiderable  changes  in  the  radii  will  make  but  fmall 
changes  in  the  refult  :  for  thefe  realons  we  are  difpofed 
to  give  a  ftrong  preference  to  the  firft  conftru&ion,  on 
account  of  the  other  advantages  which  we  (ho wed  to  at¬ 
tend  it. 

As  another  example,  we  may  take  a  cafe  which  is 
very  nearly  the  general  practice  of  the  London  artifts. 
The  radius  of  curvature  for  the  anterior  furface  of  the 
convex  crown-glafs  is  -^ths  of  the  radius  of  the  pofterior 
furface,  fo  that  h~ r  -§.  This  being  introduced  into  the 
determinate  equation,  gives 

a—  0.2938  af  =  —  0.3443 

bzz.  — 0.3526  b  =:  1.1474 

As  another  condition,  we  may  fuppofe  that  the  fecond 
or  flint-glafs  is  of  a  determined  form. 

This  cafe  is  folved  much  in  the  fame  manner  as  the 
former.  Taking  h  to  reprelent  the  ratio  of  d  and  b\  we 


We  might  here  take  the  particular  cafe  of  the  flint- 
glafs  being  equally  concave  on  both  (ides.  Then  be- 

caufe  i  z =  — w,  and  in  the  cafe  of  equal  concavities 
tv 

21  .  ,  _  _  .  1  c  I 

-  =  —  ,  r:  — u,  it  is  fufncient  to  put  —  ~  u  tor  — . 

*  .  "  .  .  ,  A  B  Cuz  . 

This  being  done,  the  equation  becomes  —  — “ 

-f  E  =  o.  This  gives  s  =  and  /  =z  X 
/4D  u — 2  Cu% 


4 

1 

A 


8 


+e). 


This  value  being  fubftituted  in  the 

V  B  C  D  ,  _ 

-_|-E=o,  gives  us 


rr  0.  This  gives  for 


We  imagine  that  thefe  cafes  are  fufticient  for  (how- 
ing  the  management  of  the  general  equation }  and  the 
example  of  the  numerical  folution  of  the  firft  cafe  affords 
inftances  of  the  only  niceties  which  occur  in  the  procefs, 
viz.  the  proper  employment  of  the  pofitive  and  negative 
quantities. 

We  have  oftener  than  once  obferved,  that  the  formu¬ 
la  is  not  perfectly  accurate,  and  that  in  very  large  aper¬ 
tures  errors  will  remain.  It  is  proper  therefore,  when 
we  have  obtained  the  form  of  a  compound  objeCt -glafs, 
to  calculate  trigonometrically  the  progrefs  of  the  light 
through  it  \  and  if  we  find  a  confiderable  aberration, 
either  chromatic  or  fpherical,  remaining,  we  muft  make 
fuch  changes  in  the  curvatures  as  will  correCt  them. 
We  have  done  this  for  the  firft  example  ;  and  we  find, 
that  if  the  focal  diftance  of  the  compound  objeCl  glals 
be  loo  inches,  there  remains  of  the  fpherical  aberration- 
nearly  -^th  of  an  inch,  and  the  aberration  of  colour  is 
over  correCted  above  -g-th  of  an  inch.  The  firft  aberra¬ 
tion  has  been  diminifhed  about  6  times,  and  the  other 
about  3c  times.  Both  of  the  remaining  errors  will  be 
diminifhed  by  increafing  the  radius  of  the  inner  furfaces. 
This  will  diminifh  the.  aberration  of  the  crown-glafs,  and: 
will  diminifh  the  difperfion  of  the  flint  more  than  tl  at  of 
the  crown.  But  indeed  the  remaining  error  is  hardly 
worth  our  notice. 

It  is  evident  to  any  perfon  converfant  with  optical 
difeuflions,.  that  we  (hall  improve  the  correction  of  tha 
fpherical  aberration  by  diminifhing  the  refraCtions.  If  we 
employ  two  lenfes  for  producing  the  convergency  of  the 
rays  to  a  real  focus,  we  fhall  reduce  the  aberration  to 
5-th.  Therefore  a  better  achromatic  glafs  will  be  form¬ 
ed  of  three  lenfes,  two  of  which  are  convex  and  of  crown- 
glafs.  The  refraCtion  being  thus  divided  between  them, 
the  aberrations  are  leflened.  There  is  no  occasion  to 
employ  two  concave  lenfes  of  flint-glafs  ;  there  is  even 
an  advantage  in  ufing  one.  The  aberration  being  con¬ 
fiderable,  lefs  of  it  will  ferve  for  correcting  the  aberra^ 
tion  of  the  crown-glafs,  and  therefore  fuch  a  form  may 
be  feleCted  as  has  little  aberration.  Some  light  is  in¬ 
deed  loft  by  thefe  two  additional  furfaces  ;  but  this  is 
much  more  than  compenfated  by  the  greater  apertures* 
which  we  can  venture  to  give  when’the  curvature  of  the 
furface  is  fo  much  diminished.  We  proceed  therefore  to 

The  ConJlruBion  of  a  Triple  Achromatic  ObjcB-glafi. 

It  is  plain  that  there  are  more  conditions  to  be  af- 

fumed 
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1  clefcopg.  furi)ed  before  we  can  render  this  a  determinate  problem, 

~v"  1"'~  and  that  the  inveftigation  muft  be  more  intricate.  At 
the  fame  time,  it  muft  give  us  a  much  greater  variety  of 
conftrufHons,  in  confeqnence  of  our  having  more  con¬ 
ditions  neceftary  for  giving  the  equation  this  determi¬ 
nate  form.  Our  limits  will  not  allow  us  to  give  a  full 
account  of  all  that  may  be  done  in  this  method.  We 
iliall  therefore  content  ourfelves  with  giving  one  cafe, 
which  will  fufticiently  point  out  the  method  of  proceed¬ 
ing.  We  fhall  then  give  the  refults  in  fome  other  eligi¬ 
ble  cafes,  as  rules  to  artifts  by  which  they  may  conftrud 
fuch  glaftes. 

Let  the  fir  ft  and  fecond  glaftes  be  of  equal  curva¬ 
tures  on  botli  fides  ;  the  firft  being  a  double  convex  of 
crown-glafs,  and  the  fecond  a  double  concave  of  fiint- 
glafs. 

Still  making  n  the  unit  of  our  calculus,  wTe  have  in  the 

firft  place  a~ — Z»,= — a\z=zb'.  Therefore  -  —  7-  =  — 

a  b 


] 


m  d  m*  d  in"  u 

—  i - T  4 - 7T  — 0  becomes  u — I  4-  ; 

11  n!  n "  1  z/" 

'——I*  Let  us  call  this  value  t/. 
u 


1 

or  -  z= 
n 


We  have  L  r=  m — 1  :  i  z r  ■ 

P  P' 


O'—1) ;  y,=u> 


0—0 5  Y~fi  +  0—0. 

And  if  we  make  mf — mrzC,  we  fhall  have  ~  =  —  C, 

r  t 

+  1/  {m  =  1). 


I 

7" 


2  n 
_  1 

~zrr 


Alfo  —7  z=  m- 
r 

(mf — 1),  =  in — iri,  =  — C'. 

The  equality  of  the  two  curvatures  of  each  lens  gives 

-  =  — ■*  Therefore  -  = — — 4,  =  t,  —  4  )  and 
a  2n  a  b  a’  b'  ? 

1 

bn  '  a"  n " 

Subftituting  thefe  values  in  the  equation  (p.  252. 
col.  2.  par.  1.),  vTe  obtain  the  three  formulae. 

.  t  f  ,  A  .  c(m-\-  2) 

C  17? - yf(2W-(-l)-| - - - - - - 


a"  U * 


J. 


2.— fit  2+4(2  m'+l)- 


4  m' 


f  (3  m'  +  0  0—0 


(m — 1)  (v'^+O  O — I)* 


c  u,x  (2  w-f-i) 


ni 

c  u '  [rn  -{-  2) 


•  c  d  un 


3.  C  Uf  3  17?  - 

lb  f/l  If  ■  - 

(3  m+l)+  4^0+0..  ff^:(3^+0 

Now  arrange  thefe  quantities  according  as  they  are 
Coefficients  of  and  of  or  independent  quantities. 

Let  the  coefficient  of  -4;  be  A,  that  of  - l-  be  B,  and 
a '  arf 

the  independent  quantity  be  C,  we  have 

A -£*O±0.  B=eun  (2^+0— ^ -  0+0 
and  C =Ct*+  ~~  +  t  (2  «'  +  0  +  (3  «'  +0 


(ffl- 


- ftt 
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l)+cun„t+L^?Jl±2l 

— i) 


't  r  x  Telefa* 

-  i  C  (2  W+l)  Wy. 

(3«'+2)(ot— l)» 


4  in 

— -cd  u,z  (3  tn -7- 1 ). 

Our  equation  now  becomes 


B 


77+C=0. 


or  ~  = —  -r= — r.  Therefore  the  equation 


This  reduced  to  numbers,  by  computing  the  values  of 

.  .  .  1.312  1.207 

the  coefficients,  is  — - -  f/— — 0.3257=0. 

This,  divided  by  1*312,  gives  szz — 0.925  and  /=— . 
0.24825  — 4^=0.465  ^^=0.21165  and  sz  —  t 
=  0^=0.6781. 

And,  finally, —=0.46=1=0,6781. 

This  has  two  roots,  viz.  0.2181  and  —  1.1381. 
The  laft  would  give  a  fmall  radius,  and  is  therefore  re¬ 
jected. 


Now,  proceeding  with  this  value  of  “4and  the-i 


we 


get  the  other  radius  b'\  and  then,  by  means  of  ur,  we  get 
the  other  radius  which  is  common  to  the  four  furfaces. 

Then,  by  — d,  we  get  the  value  of  P. 

The  radii  being  all  on  the  fcale  of  which  u  is  the 
unit,  they  muft  be  divided  by  P  to  obtain  their  value  on 
the  fcale  which  has  P  for  its  unit.  This  will  give  us 

a  =—l>,  =  —a',=l/,  =0.530 

rt"=  i‘215 


b"= 

P= 


—0.3046 


This  is  not  a  very  good  form,  becaufe  the  laft  furfaee 
has  too  great  curvature. 

We  thought  it  worth  while  to  compute  the  curvatures 
for  a  cafe  where  the  internal  furfaces  of  the  lenfes  coin¬ 
cide,  in  order  to  obtain  the  advantages  mentioned  on  a 
former  occafion.  The  form  is  as  follows  2 

The  middle  lens  is  a  double  concave  of  flint-glafs  5 
the  laft  lens  is  of  crown-glafs,  and  has  equal  curvatures 
011  both  fides.  The  following  table  contains  the  di- 
menfions  of  the  glaftes  for  a  variety  of  focal  diftances. 
The  firft  column  contains  the  focal  diftances  in  inches 5 
the  fecond  contains  the  radii  of  the  firft  furfaee  in  inches  5 
the  third  contains  the  radii  of  the  pofterior  furfaee  of 
the  firft  lens  and  anterior  furfaee  of  the  fecond  5  and 
the  fourth  column  has  the  radii  of  the  three  remaining 
furfaces. 


p 

a 

b,  a ' 

b',a",b" 

12 

9-25 

6.17 

2  2-75 

24 

l8-33 

12.25 

25-5 

36 

27-33 

18.25 

38-17 

48 

36.42 

24-33 

50.92 

60 

45-42 

3°-33 

63-58 

72 

54-5 

36.42 

76-33 

84 

63-5 

42-5 

89. 

96 

72.6 

4§-5 

IOI-75 

108 

8l.7 

54-58 

114.42 

120 

90.7 

60.58 

127.17 

We  have  had  an  opportunity  of  trying  glaftes  of  this 
conftru&ion,  and  found  them  equal  to  any  of  the  fame 
length,  although  executed  by  an  artift  by  no  means  ex¬ 
cellent  in  his  profeffion  as  a  glafs-grinder.  This  very 

circumftance 
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efcope  circumftance  gave  us  the  opportunity  of  feeing  the  good 
effects  of  interpofinga  tranfparent  fubftance  between  the 
glaffes.  We  put  feme  clear  turpentine  varniffi  between 
them,  which  completely  prevented  all  reflection  front 
the  internal  furfaces.  Accordingly  thefe  telefcopes 
were  furprifingly  bright  ;  and  although  the  roughnefs 
left  by  the  firll  grinding  was  very  perceptible  by  the 
naked  eye  before  the  glaffes  were  put  together,  yet 
when  joined  in  this  manner  it  entirely  difappeated,  even 
when  the  glaffes  were  Viewed  with  a  deep  magnifier. 

The  aperture  of  an  objeCt *glafs  of  this  conftruCtion 
of  30  inches  focal  diflance  was  3^th  inches,  which  is 
confiderably  more  than  any  of  Mr  Dollond’s  that  we 
have  feen. 

If  we  (hould  think  it  of  advantage  to  make  all  the 
three  lenfes  ifofceles,  that  is,  equally  curved  on  both  fur- 
faces,  the  general  equation  will  give  the  following  radii : 

a  zz  -f-  0.639  0' —  —  0.5285  nfl  =r  -{-  0.6413 

b  —  —  0.639  y  as  °*52^5  &1  '=  “  0.6413 

This  feems  a  good  form,  having  large  radii. 

Should  we  choofe  to  have  the  two  crown-glafs  lenfes 
ifofceles  and  equal,  we  muft  make 

31  -f-  0.641 2  a'  —  0.5227  «"=-}-  0.6412 

b  —  —  0.6412  +  0.5367  bu  3r —  0.6412 

This  form  hardly  differs  from  the  laft. 

Our  readers  will  recoiled  that  all  thefe  forms  proceed 
on  certain  meafurcs  of  the  refradive  and  difperfive  powers 
of  the  fubftances  employed,  which  are  eXpreffed  by  m,m\ 
d  m, ,  and  d m* :  and  wc  may  be  affured  that  the  formulae 
are  fufliciently  exad,  by  the  comparifon  (which  we  have 
made  in  one  of  the  cafes)  of  the  refult  of  the  formula 
and  the  trigonometrical  calculation  of  the  progrefs  of 
the  rays.  The  error  was  but  ^-th  of  the  whole,  ten 
times  lefs  than  another  error,  which  unavoidably  re¬ 
mains,  and  will  be  confidered  prefently.  Thefe  mea- 
fures  of  refradion  and  difperlion  were  carefully  taken  ; 
but  there  is  great  diverfity,  particularly  in  the  flint- 
glafs.  We  are  well  informed  that  the  manufacture  of 
this  article  has  confiderably  changed  of  late  years,  and 
that  it  is  in  general  lefs  refraCtive  and  lefs  difperfive 
than  formerly.  This  muff  evidently  make  a  change  in 
the  forms  of  achromatic  glaffes.  The  proportion  of  the 
focal  diftance  of  the  crown-giaffes  to  that  of  the  flint 
mult  be  increafed,  and  this  will  occafion  a  change  in  the 
curvatures,  which  fhall  correCt  the  fpherical  aberration. 
We  examined  with  great  care  a  parcel  of  ilint-glafs 
which  an  artift  of  this  city  got  lately  for  the  purpofc  of 
making  achromatic  objeCT glaffes,  and  alfo  fome  very 
white  crown-glafs  made  in  Leith  ;  and  we  obtained  the 
following  meafurcs  ; 


> 


m  =  x.529 
nt  33  1.57S 


dm 


=  0-64841. 


dm 1  219 

We  computed  fome  forms  for  triple  objeCl-glaffes 
Jhade  of  thefe  glaffes,  which  we  (ball  fubjoin  as  a  fpc- 
mmen  of  the  variations  which  this  change  of  data  will 
♦'ccafion. 

If  all  the  three  lenfes  are  made  ifofceles,  we  have 


a  =  +  0.796  af  ~  —  O.474 
bz=z  —  0.796  y  =  +  0.474 
Or 

a  —  0.504  a!  zz  — -  0.475 
*  —  0.504  £'  =  0.475 

ff  the  middle  lens  be  ifofceles, 
Vo l.  XX.  Part  I. 


an  3i  +  0.502 
b"  rz  —  0.502 

a"  3=  +  O.793 

^  =  —0-793 

the  two  crown-glafs 


57  1  TEL 

lenfes  maybe  made  of  the  fame  form  and  focal  diflance,  Telefrop*. 
and  placed  the  fame  way.  This  will  give  us  w-— 

a  =s  +  0.705  a!  rr  — 0*475  a"  —  -f  0.705 

b  —  0.547  b’=+  0.475  A"  =  —  0.547 

iV.  B.  This  conftrudlion  allows  a  much  better  form* 
if  the  meafures  of  refra&ion  and  difperfion  are  the  fame 
that- we  ufed  formerly.  For  we  fhall  have 

«  =3  +  0.628  a*  =3  —  O.579  av  3r  -f-  0.628 

£  =—0.749  £'=  +  0.579  £"  =—0.749 

And  this  is  pretty  near  the  praftice  of  the  London  op- 
ticians. 

We  may  here  obferve,  upon  the  whole,  that  an  ama¬ 
teur  has  little  chance  of  fucceeding  in  thefe  attempts. 

The  diverfity  of  glaffes,  and  the  uncertainty  of  the 
workman’s  producing  the  very  curvatures  which  he  in¬ 
tends,  is  fo  great,  that  the  obje£l-glafs  turns  out  different 
from  our  expe&alion.  The  artift  who  makes  great 
numbers  acquires  a  pretty  certain  guefs  at  the  remain¬ 
ing  error  5  and  having  many  lenfes,  intended  to  be  of 
one  form,  but  unavoidably  differing  a  little  from  it,  he 
tries  feveral  of  them  with  the  other  two,  and  finding 
one  better  than  the  reft,  he  makes  ufe  of  it  to  complete 
the  fet. 

The  great  difficulty  in  the  conftru&ion  is  to  find  the 
exa6l  proportion  of  the  difperfive  powers  of  the  crown 
and  flint-glafs,  The  crown  is  pretty  conftant  ;  but 
there  are  hardly  two  pots  of  flint-glafs  which  have  the 
fame  difperfive  power.  Even  if  confiant,  it  is  difficult 
to  meafure  it  accurately  ;  and  an  error  in  -this  greatly 
affedts  the  inftrument,  becaufe  the  focal  diftanccs  of  the 
lenfes  muft  be  nearly  as  their  difperfive  powers.  The 
method  of  examining  this  circumftancc,  which  we  found 
moft  accurate,  waa  as  follows  : 

The  fun’s  light,  or  that  of  a  brilliant  lamp,  paffed 
through  a  fmall  hole  in  a  board,  and  fell  on  another 
board  pierced  alfo  with  a  fmall  hole.  Behind  this  was 
placed  a  fine  prifm  A  (fig.  14.),  which  formed  a  fpec- r, 
trum  ROV  on  a  lereen  pierced  with  a  fmall  hole.  Be- 
hind  this  was  placed  a  prifm  B  of  the  fubftance  unde? 
examination.  The  ray  which  was  rcfra&ed  by  it  fell  on 
the  wall  at  D,  and  the  diftanceof  its  illumination  from 
that  point  to  C,  on  which  an  unrefra&ed  ray  would 
have  fallen,  was  carefully  meafured.  This  {bowed  the 
refraftion  of  that  colour*  Then,  in  order  that  we  might 
be  certain  that  we  always  compared  the  refra&ion  of  the 
fame  precife  colour  by  the  different  prifms  placed  at  B, 
we  marked  the  precife  pofition  of  the  prifm  A  when  the 
ray  of  a  particular  colour  fell  on  the  prifm  B.  This  was 
done  by  an  index  AG  attached  to  A,  and  turning  with 
it,  when  we  caufed  the  different  colours  of  the  fpeeftrum 
formed  by  A  to  fall  on  B.  Having  examined  one  prifm 
B  with  refpedl  to  all  the  colours  in  the  fpc<Rrum  formed 
by  A,  we  put  another  B  in  its  place.  Then  bringing  A 
to  all  its  former  pofitions  fucceffively,  by  means  of  a  gra¬ 
duated  arch  HGK,  wc  were  certain  that  when  the  in¬ 
dex  was  at  the  fame  divifion  of  the  arch  it  \Hs  the  very 
ray  which  had  been  made  to  pafs  through  the  firft  prifm 
B  in  a  former  experiment.  We  did  not  folicitoufly  en¬ 
deavour  to  find  the  very  extreme  red  and  violet  rays; 
becaufe,  although  we  did  not  learn  the  whole  difperfions 
of  the  two  prifms,  we  learned  their  proportions,  which  is 
the  circumftance  wanted  in  the  conftnuftion  of  achroma¬ 
tic  glaffes.  It  is  in  vain  to  attempt  this  by  njeafuring 
the  fpe&rums  themfelves ;  for  we  cannot  be  certain  of 
K  k  felefting 


* 
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Telefmpe,  feledliwg  the  very  fame  colours  for  the  comparifon,  be- 
v  caufe  they  fucceed  in  an  infenfible  gradation. 

The  intelligent  reader  will  readily  obferve,  that  we 
have  hitherto  proceeded  on  the  fuppolition,  that  when, 
by  means  of  contrary  refractions,  we  have  united  the 
extreme  red  and  violet  rays,  we  have  alfo  united  all  the. 
others.  But  this  is  quite  gratuitous.  Sir  Ifaac  Newton 
would,  however,  have  made  the  fame  fuppolition  •,  for 
he  imagined  that  the  different  colours  divided  the  fpec- 
trum  formed  by  all  fubftances  in  the  proportions  ot  a 
mufical  canon.  This  is  a  miftake.  When  a  fpedlrum 
is  formed  by  a  prifm  of  crown  glafs,  and  another  of  pre- 
cifely  the  fame  length  is  formed  by  the  fide  of  it  by  ^ 
prifm  of  fiint-glafs,  the  confine  between  the  green  and 
blue  will  be  found  precifely  in  the  middle  of  the  firll 
fpedlrum,  but  in  the  fecond  it  will  be  confiderably 
nearer  to  the  red  extremity.  In  fhort,  different  fub- 
llances  do  not  difperfe  the  colours  in  the  fame  propor¬ 
tion. 

The  effedl  of  this  irrationality  (fo  to  call  it)  of  difper- 
fion,  will  appear  plainly,  we  hope,  in  the  following  man- 

Figv  12.  ner :  Let  A  (fig.  12.)  reprefent  a  fpot  of  white  folar 
light  falling  perpendicularly  on  a  wall.  Suppofe  a  prifm 
of  common  glafs  placed  behind  the  hole  through  which 
the  light  is  admitted,  with  its  refradling  angle  facing 
the  left  hand.  It  will  refradl  the  beam  of  light  to  the 
right,  and  will  at  the  fame  time  difperfe  this  heteroge¬ 
neous  light  into  its  component  rays,  carrying  the  ex¬ 
treme  red  ray  from  A  to  R,  the  extreme  orange  from 
A  to  O,  the  extreme  yellow  from  A  to  Y,  &c.  and 
will  form  the  ufual  prifmatic  fpedlrum  ROYGBPVC. 
If  the  whole  length  RC  be  divided  into  1000  parts,  we 
fhall  have  (when  the  whole  refradlion  AR  is  fmall) 
RO  very  nearly  125,  RYz=200,  EG=333,  RBzrjoo, 
RPz=667,  RV—778,  and  RCzziooo*,  this  being  the 
proportion  obferved  in  the  differences  of  the  fines  of  re¬ 
fradlion  by  Sir  Ifaac  Newton. 

Perhaps  a  refradling  medium  may  be  found  fuch,  that 
a  prifm  made  of  it  would  refradl  the  white  light  from  A', 
in  the  upper  line  of  this  figure,  in  fuch  a  manner  that  a 
fpedlrum  R'O'Y'G'B'P'V'C'  thail  be  formed  at  the  fame 
diftance  from  A',  and  of  the  fame  length,  but  divided 
in  a  different  proportion.  We  do  not  know  that  fuch  a 
medium  has  been  found  ;  but  we  know  that  a  prifm  of 
flini-glafs  has  its  refradlive  and  difperfive  powers  fo  con- 
ifituted,  that  if  A'H  be  taken  about  one-third  of  AR,  a 
fpot  of  white  light,  formed  by  rays  falling  perpendicu¬ 
larly  at  H',  will  be  fo  refradled  and  difperfed  that  the 
extreme  red  ray  will  be  carried  from  H'  to  R',  and  the 
extreme  violet  from  H'  to  C',  and  the  intermediate  co¬ 
lours  to  intermediate  points,  forming  a  fpedlrum  refemb- 
ling  the  other,  but  having  the  colours  more  conftipated 
towards  R',  and  more  dilated  towards  C  ;  fo  that  the 
ray  which  the  common  glafs  carried  to  the  middle  point 
B  of  the  fpedlrum  RC  is  now  in  a  point  B'  of  the  fpec- 
trum  R'C',  confiderably  nearer  to  R'. 

Dr  Blair  has  found,  on  the  other  hand,  that  certain 
fluids,  particularly  fuch  as  contain  the  muriatic  acid, 
when  formed  into  a  prifm,  will  refradl  the  light  from 
H"  (in  the  lower  line)  fo  as  to  form  a  fpedlrum  R"C" 
equal  to  RC,  and  as  far  removed  from  A"  as  RC  is  from 
A,  but  having  the  colours  more  dilated  toward  R",  and 
more  conftipated  toward  C,  than  is  obferved  in  RC  ;  fo 
that  the  ray  which  was  carried  by  the  prifm  of  common 
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glafs  to  the  middle  point  B  is  carried  to  a  point  R",  con-  Ttlofcc 
liderably  nearer  to  C ".  *■— y. 

Let  us  now  fuppofe  that,  inftead  of  a  white  fpot  at 
A,  we  have  a  prifmatic  fpedlrum  AB  (fig.  13.),  andpijr 
that  the  prifm  of  common  glafs  is  applied  as  before,  im- 
mediately  behind  the  prifm  which  forms  the  fpedlrum 
AB.  We  know  that  this  will  be  refracted  fide  wife,  and 
will  make  a  fpedlrum  ROYGBPC,  inclined  to  the'plane 
of  refraction  in  an  angle  of  45®  ;  fo  that  drawing  the 
perpendicular  RC',  we  have  RC'izzC'C. 

We  alfo  know  that  the  prifm  of  fiint-glafs  would  re- 
fradl  the  fpedlrum  formed  by  the  firft  prifm  on  EHF,  in 
fuch  a  manner  that  the  red  ray  will  go  to  R,  the  violet 
to  C,  and  the  intermediate  rays  to  points  0 ,  y,g,  b ,  p ,  v , 
fo  fituated  that  O' 0  is  R'O'  of  the  other  figure  j  Yy 
iszzR'Y'  of  that  figure,  G^  rrR'G',  &e.  Thefe  points 
mult  therefore  lie  in  a  curve  R  0  yg  bp  v  C,  which  is 
convex  toward  the  axis  R'C'. 

In  like  manner  we  may  be  affured  that  Dr  Blair’s 
fluid  will  form  a  fpectrum  R  o'  if  p  *  b'  p*  v'  C,  concave 
toward  R'C. 

Let  it  be  obferved  by  the  way,  that  this  is  a  very 
good  method  for  difeovering  whether  a  medium  difperfes 
the  light  in  the  fame  proportion  with  the  prifm  which  is 
employed  for  forming  the  firft  fpedlrum  AB  or  EF.  It 
difperfes  in  the  fame  or  in  a  different  proportion,  accord¬ 
ing  as  the  oblique  fpedlrum  is  ftraight  or  crooked ;  and 
the  exadl  proportion  correfponding  to  each  colour  is 
had  by  meafuring  the  ordinates  of  the  curves  R  b  C  or 
R  V  C. 


Having  formed  the  oblique  fpedlrum  RBC  by  a  prifm 
of  common  glafs,  we  know7  that  an  equal  prifm  of  the 
fame  glafs,  placed  in  a  contrary  pofition,  will  bring  back 
all  the  rays  from  the  fpedlrum  RBC  to  the  fpedlrum  AB, 
laying  each  colour  on  its  former  place. 

In  like  manner,  having  formed  the  oblique  fpedlrum 
R  b  C  by  a  prifm  of  fiint-glafs,  we  know  that  another 
prifm  of  fiint-glafs,  placed  in  the  oopofite  diredlion,  will 
bring  all  the  rays  back  to  the  fpedlrum  EHF. 

But  having  formed  the  oblique  fpedlrum  RBC  by  a 
prifm  of  common  glafs,  if  we  place  the  fiint-glafs  prifm 
in  the  contrary  pofition,  it  will  bring  the  colour  R  back 
to  E,  and  the  colour  C  to  F }  but  it  will  not  bring  the 
colour  B  to  H,  but  to  a  point  h ,  fuch  that  B  h  is  equal 
to  b  H,  and  b  B  to  h  H.  In  like  manner,  the  other  co¬ 
lours  will  not  be  brought  back  to  the  ftraight  line 
EHF,  but  to  a  curve  E  h  F,  forming  a  crooked  fpec¬ 
trum. 

In  like  manner,  the  fluids  difeovered  by  Dr  Blair, 
when  employed  to  bring  back  the  oblique  fpedlrum  RBC 
formed  by  common  glafs,  will  bring  its  extremities  back 
to  E  and  F,  and  form  the  crooked  fpedlrum  E  //  F  ly¬ 
ing  beyond  EHF. 

This  experiment  evidently  gives  us  another  method 
for  examining  the  proportionality  of  the  difperfion  of  dif¬ 
ferent  fubftances. 

Having,  by  common  glafs,  brought  back  the  oblique 
fpedlrum  formed  by  common  glafs  to  its  natural  place 
AB,  fuppofe  the  original  fpedlrum  at  AB  to  contradl 
gradually  (as  Newton  has  made  it  to  do  by  means  of  a 
lens),  it  is  plain  that  the  oblique  fpedlrum  will  alfo  con¬ 
tradl,  and  fo  will  the  fecond  fpedlrum-  at  AB  •,  and  it 
will  at  laft  coalefce  into  a  white  fpot.  The  effedl  will 
be  equivalent  to  a  gradual  comprcfijon  of  the  whole 

figure* , 
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efcope.  figure,  by  which  the  parallel  lines  AR  and  BC  gradual- 
V — '  ly  approach,  and  at  laft  unite. 

In  like  manner,  when  the  oblique  fpe&rum  formed 
bv  flint-glafs  is  brought  back  to  EHF  by  a  flint-glafs 
priftn,  and  the  figure  comprefifed  in  the  fame  gradual 
manner,  all  the  colours  will  coalefce  into  a  white  fpot. 

But  when  flint-glafs  is  employed  to  bring  back  the 
oblique  fpe&rum  formed  by  common  glafs,  it  forms  the 
crooked  fpe&rum  E  h  F.  Now  let  the  figure  be  com- 
preffed.  The  curve  E  k  F  will  be  doubled  down  on  the 
line  H  l \ ,  and  there  will  be  formed  a  compound  fpec- 
trum  H  h,  quite  unlike  the  common  fpe&rum,  being 
purple  or  claret-coloured  at  H  by  the  mixture  of  the  ex¬ 
treme  red  and  violet,  and  green  edged  with  blue  at  h  by 
the  mixture  of  the  green  and  blue.  The  fluid  prifms 
would  in  like  manner  form  a  fpe&rum  of  the  fame  kind 


on  the  other  fide  of  H. 

This  is  precifely  what  is  obferved  in  achromatic  ob- 
je&-glafies  made  of  crown-glafs  and  flint:  for  the  re- 
ira&ion  from  A  to  R  correfponds  to  the  refra&ion  of 
the  convex  crown-glafs  ;  and  the  contrary  refra&ion 
from  R  to  E  correfponds  to  the  contrary  refra&ion  of 
the  concave  flint-glafs,  which  ft  ill  leaves  a  part  of  the 
fir  ft  refra&ion,  producing  a  convergence  to  the  axis  of 
the  telefcope.  It  is  found  to  give  a  purple  or  wine-co¬ 
loured  focus,  and  within  this  a  green  one,  and  between 
thefe  an  imperfe&  white*  Dr  Blair  found,  that  when 
the  eye-glafs  was  drawn  out  beyond  its  proper  diftance, 
a  ftar  was  furrounded  by  a  green  fringe,  by  the  green 
end  of  the  fpe&rum,  which  crofted  each  other  within 
the  focus;  and  when  the  eye-glafs  was  too  near  the  ob- 
je&-glafs,  the  ftar  had  a  wine-coloured  fringe.  The  green 
rays  were  ultimately  moft  refra&ed.  N.  B.  We  fliould 
expe&  the  fringe  to  be  of  a  blue  colour  rather  than  a 
green.  But  this  is  eafily  explained  :  The  extreme  vio¬ 
let  rays  are  very  faint,  fo  as  hardly  to  be  fenfible  ;  there¬ 
fore  when  a  compound  glafs  is  made  as  achromatic  as 
poftible  to  our  fenfes,  in  all  probability  (nay  certainly) 
thefe  almoft  infenfible  violet  rays  are  left  out,  and  per¬ 
haps  the  extreme  colours  which  are  united  are  the  red 
and  the  middle  violet  rays.  This  makes  the  green  to  be 
the  mean  ray,  and  therefore  the  moft  outftanding  when 
the  difperfions  are  not  proportional. 

Dr  Blair  very  properly  calls  thefe  fpe&rums,  H  h  and 
Vi  If  fecondary  fpe&rUms,  and  feems  to  think  that  he  is 
the  firft  who  has  taken  notice  of  them*  But  Mr  Clai- 
rault  was  too  accurate  a  mathematician,  and  too  careful 
an  obferver,  not  to  be  aware  of  a  circumftance  which 
was  of  primary  confequence  to  the  whole  inquiry.  He 
could  not  but  obferve  that  the  fuccefs  refted  on  this  very 
particular,  and  that  the  proportionality  of  difperfion  was 
indifpenfably  neceffary. 

This  fubje&  was  therefore  touched  on  by  Clairault; 
and  fully  difeu fifed  by  Bofcovich,  firft  in  his  Differtations 
publilhed  at  Vienna  in  1759;  then  in  the  Comment .  Bon- 
onienfis;  and,  laftly,  in  his  Opufculct,  publifhed  in  1785* 
Dr  Blair,  in  his  ingenious  Differtation  on  Achromatic 
Glaffes,  read  to  the  Royal  Society  of  Edinburgh  in  1793? 
feems  not  to  have  known  of  the  labours  of  thefe  writers; 
f peaks  of  it  as  a  new  difeovery;  and  exhibits  fome  of 
the  confequences  of  this  principle  in  a  fingular  point  of 
view,  as  fomething  very  paradoxical  and  inconfiftent 
with  the  ufually  received  notions  on  thefe  fubje&s.  But 
they  are  by  no  means  fo.  We  are,  however,  much  in¬ 
debted  to  his  ingenious  refearches,  and  his  fuccefsful  en- 


9  ]  TEL 

deavours  to  find  fome  remedy  for  this  imperfe&ion  of  re 
achromatic  glaifes.  Some  of  his  contrivances  are  ex¬ 
ceedingly  ingenious  ;  but  had  the  Do&or  confulted 
thefe  writers,  he  would  have  faved  himfelf  a  good  deal 
of  trouble. 

Bofcovich  fhows  how  to  unite  the  two  extremes  with 
the  moft  outftanding  colour  of  the  fecondary  fpe&rum, 
by  means  of  a  third  fubftance.  When  we  have  done 
this,  the  aberration  occafioned  by  the  fecondary  Ipec- 
trurns  muft  be  prodigioufly  diminiihed;  for  it  is  evi¬ 
dently  equivalent  to  the  union  of  the  points  H  and  h  of 
our  figure.  Whatever  caufe  produces  this  muft  diminifh 
the  curvature  of  the  arches  E  h  and  h  F :  but  even  if 
thefe  curvatures  were  not  diminiihed,  their  greateft  ordi¬ 
nates  cannot  exceed  one-fourth  of  H  h ;  and  we  may  fay, 
without  hefttation,  that  by  uniting  the  mean  or  molt 
outftanding  ray  with  the  two  extremes,  the  remaining 
difperfion  will  be  as  much  ltfs  than  the  uncorre&ed  co¬ 
lour  of  Dollond’s  achromatic  glafs,  as  this  is.  lefs  than 
four  times  the  difperfion  of  a  common  objedl -glafs.  It 
muft  therefore  be  altogether  infenfible. 

Bofcovich  afiferts,  that  it  is  not  poftible  to  unite  more 
than  two  colours  by  the  oppofite  refra&ion  of  two  fub- 
ftances,  which  do  not  difperfe  the  light  in  the  fame  pro¬ 
portions.  Dr  Blair  makes  light  of  this  affertion,  as  he 
finds  it  made  in  general  terms  in  the  vague  and  paltry 
extra&  made  by  Prieftley  from  Bofcovich  in  his  Efifay 
on  the  Hiftory  of  Optics;  but  had  he  read  this  author 
in  his  own  diflertations,  he  would  have  feen  that  he  was 
perfe&ly  right.  Dr  Blair,  however,  has  hit  on  a  very 
ingenious  and  effe&ual  method  of  producing  this  union 
of  three  colours.  In  the  fame  way  as  we  corre&  tliedif- 
perfion  of  a  concave  lens  of  crown-glafs  by  the  oppofite 
difperfion  of  a  concave  lens  of  flint-glafs,  we  may  cor- 
re&  the  fecondary  difperfion  of  an  achromatic  convex 
lens  by  the  oppofite  fecondary  difperfion  of  an  achroma¬ 
tic  concave  len*.  But  the  intelligent  reader  will  ob¬ 
ferve,  that  this  union  does  not  contradi&  theaiTertion  cf 
Bofcovich,  becaufe  it  is  neceffarily  produced  by  means  of 
three  refra&ing  fubftances. 

The  moft  efifential  fervice  which  the  public  has  re¬ 
ceived  at  the  hands  of  Dr  Blair  is  the  difeovery  of  fluid 
mediums  of  a  proper  difperfive  power.  By  compofing 
the  lenfes  of  fuch  fubftances,  we  are  at  once  freed  from 
the  irregularities  in  the  refra&ion  and  difperfion  of  flintr 
glafs,  which  the  chemifts  have  not  been  able  to  free  it 
from.  In  whatever  way  this  glafs  is  made,  it  confifts  of 
parts  which  differ  both  inrefra&ive  and  difperfive  power  \ 
and  when  taken  up  from  the  pot,  thefe  parts  mix  in 
threads,  which  may  be  diffeminated  through  the  mafs  in 
any  degree  of  finenefs.  But  they  ft  ill  retain  their  pro¬ 
perties;  and  when  a  piece  of  flint-glafs  has  been  formed 
into  a  lens,  the  eye,  placed  in  its  locus,  fees  the  whole 
furface  occupied  by  gliftening  threads  or  broader  veins 
running  acrofs  it.  Great  rewards  have  been  offered  for 
removing  this  defe&,  but  hitherto  to  no  purpofe.  We 
begleaveto  propofe  the  following  method  :  Let  the  glafs 
be  reduced  to  powder,  and  then  melted  with  a  great 
proportion  of  alkaline  fait,  fo  as  to  make  a  liquor  fili- 
cum.  When  precipitated  from  this  by  an  acid,  it  muft 
be  in  a  ftate  of  very  uniform  compofition.  If  again 
melted  into  glafs,  we  fhould  hope  that  it  would  be  free 
from  this  defe& ;  if  not,  the  cafe  feems  to  be  defperate. 

But  by  ufing  a  fluid  medium,  Dr  Blair  was  freed 
from  all  this  embarraffment;  and  he  acquired  another 
K  k  2  immenfe 
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Feldcope.  immenfe  advantage,  that  of  adjufting  at  pleafurc  both 
v  the  refra&ive  and  difperfive  powers  of  his  lenfes.  In 
folid  lenfes,  we  do  not  know  whether  we  have  taken 
the  curvatures  fuited  to  the  refractions  till  our  glafs  is 
fini  filed  \  and  if  we  have  mift.aken  the  proportions,  all 
our  labour  is  loft.  But  when  fluids  are  ufed,  it  is  e- 
nough  that  Ave  know  nearly  the  refractions.  We  fuit 
our  focal  diftances  to  thefc,  and  then  feleCl  our  curva- 
ture,  fo  as  to  remove  the  aberration  of  figure,  prefer  v- 
ing  the  focal  diftances.  Thus,  by  properly  tempering 
the  fluid  mediums,  Ave  bring  the  lens  to  agree  precifely 
with  the  theory,  perfcCUy  achromatic,  and  the  aberra¬ 
tion  of  figure  as  much  correCted  as  is  poftible. 

Dr  Blair  examined  the  refraCted  and  difperfive  powers 
of  a  great  variety  of  fubftances,  and  found  great  varieties 
in  their  aCtions  on  the  different  colours.  This  is  indeed 
what  every  well  informed  naturalift  Avould  cxpeCt.  There 
is  no  doubt  hoav  among  naturalifts  about  the  mechanical 
connection  of  the  phenomena  of  nature  \  and  all  are  a- 
greed  that  the  chemical  aCtions  of  the  particles  of  mat¬ 
ter  are  perfectly  like,  in  kind  to  the  aCtion  of  gravita¬ 
ting  bodies ;  that  all  thefc  phenomena  are  the  effeCts  of 
forces  like  thofe  which  we  call  attractions  and  repul- 
fions,  and  which  we  obferve  in  magnets  and  eleCtrified 
bodies  ;  that  light  is  refraCted  by  forces  of  the  fame 
kind,  but  differing  chiefly  in  the  fmall  extent  of  their 
fpherc  of  aCtivity.  One  Avho  vieAvs  things  in  this  way- 
will  expert,  that  as  the  aCtions  of  the  fame  acid  for  the 
different  alkalies  are  different  in  degree,  and  as  the  dif¬ 
ferent  acids  have  alfo  different  aCtions  on  the  fame  al¬ 
kali,  in  like  manner  different  fubftances  differ  in  their 
general  refraCti\'e  powers,  and  alfo  in  the  proportion  of 
their  aCtion  on  the  different  colours.  Nothing  is  more 
unlikely  therefore  than  the  proportional  difperfion  of  the 
different  colours  by  different  fubftances ;  and  it  is  furprif- 
ing  that  this  inquiry  has  been  fo  long  delayed.  It  is 
hoped  that  Dr  Blair  Avill  oblige  the  public  Avith  an  ac¬ 
count  of  the  experiments  which  he  has  made.  This  will 
enable  others  to  co-operate  in  the  improvement  of  achro¬ 
matic  glaffes.  We  cannot  derive  much  knoAvledge 
from  what  he  has  already  publifhed,  becaufe  it  was 
chiefly  with  the  intention  of  giving  a  popular,  though 
not  an  accurate,  view  of  the  fubjeCl.  The  conftruCIions 
which  are  there  mentioned  are  not  thofe  Avhich  he  found 
moft  effe&ual,  but  thofe  which  Avould  be  moft  eafily  un- 
derftood,  or  demonftrated  by  the  flight  theory  Avhich  is 
contained  in  the  differtation  ;  befides,  the  manner  of  ex¬ 
prefling  the  difference  ofrefrangibility,  perhaps  chofen 
for  its  paradoxical  appearance,  docs  not  give  us  a  clear 
notion  of  the  charaCteriftic  differences  of  the  fubftances 
examined.  Thofe  rays  Avhich  are  ultimately  moft  de¬ 
flected  from  their  direction,  are  faid  to  have  become  the 
moft  refrangible  by  the  combination  of  different  fub¬ 
ftances,  although,  in  all  the  particular  refraCtions  by 
which  this  effeCt  is  produced,  they  are  lefs  refraCted 
than  the  violet  light.  We  can  juft  gather  this  much, 
that  common  glafs  difperfes  the  rays  in  fuch  a  manner, 
that  the  ray  Avhich  is  in  the  confine  of  the  green  and 
blue  occupies  the  middle  of  the  prifmatic  fpeCtrum  5  but 
in  glaffes,  and  many  other  fubftances,  which  are  more 
difperfive,  this  ray  is  nearer  to  the  ruddy  extremity  of 
the  fpeCtrum.  While  therefore  the  ftraight  line  RC' 
13*  (fig.  13.)  terminates  the  ordinates  O  o',  YY',  G g',  &c. 
which  reprefent  the  difperfion  of  common  glafs,  the  or¬ 
dinates  Avhich  exprefs  the  difperfions  of  thefe  fubftances 
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are  terminated  by  a  curve  pafling  through  R  and  C',  but  Tt]e* 
lying  beloAv  the  line  RC'.  When  therefore  parallel  he-  \  < 1 
teregeneous  light  is  made  to  converge  to  the  axis  of  a 
convex  lens  of  common  glafs,  as  happens  at  F  in  fig.  6.  Fb,6 
C,  the  light  is  difperfed,  and  the  violet  rays  have  a  Thor-  * 
ter  focal  diftance.  If  avc  now  apply  a  concave  lens  of 
greater  difperfive  po Aver,  the  red  and  violet  rays  are 
brought  to  one  focus  F ;  but  the  green  rays,  not  being 
fo  much  refraCted  away  from  F,  are  left  behind  at  <p 
and  have  now  a  fhorter  focal  diftance.  But  Dr  Blair 
afterwards  found  that  this  was  not  the  cafe  with  the  mu¬ 
riatic  acid,  and  feme  folutions  in  it.  He  fpund  that  the 
ray  which  common  glafs  caufed  to  occupy  the  middle  of 
the  fpeCtrum  was  much  nearer  to  the  blue  extremity  when 
refraCted  by  thefe  fluids.  Therefore  a  concave  lens  form¬ 
ed  of  fuch  fluids  Avhich  united  the  red  and  violet  rays  in 
F',  refraCted  the  green  rays  to/7. 

Having  obferved  this,  it  Avas  an  obvious  conjeCture, 
that  a  mixture  of  fome  of  thefe  fluids  might  produce  a 
medium,  whofe  aCtion  on  the  intermediate  rays  iliould 
have  the  fame  proportion  that  is  obferved  on  common 
glafs  ^  or  that  Iavo  of  them  might  be  found  Avhich  form¬ 
ed  fpedtra  fimilarly  divided,  and  yet  differing  fuffieientlv 
in  difperfive  poAver  to  enable  us  to  deftroy  the  difperfion 
by  contrary  refraCtions,  Avithout  deftroying  the  whole 
refraCtion.  Dr  Blair  accordingly  found  a  mixture  of  fo¬ 
lutions  of  ammoniacal  and  mercurial  falts,  and  alfo  fome 
other  fubftances,  Avhich  produced  difperfions  proportional 
to  that  of  glafs,  Avith  refpeCt  to  the  different  colours. 

And  thus  has  the  refult  of  this  intricate  and  laborious 
invefligation  correfponded  to  his  utmoft  Avifhes.  He  has 
produced  achromatic  telefcopes'  Avhich  feem  as  perfcdl  as 
the  thing  Avill  admit  of  for  he  has  been  able  to  give 
them  fuch  apertures,  that  the  incorrigible  aberration 
arifing  from  the  fpherical  furfaces  becomes  a  fenfible 
quantity,  and  precludes  farther  amplification  by  the 
eye-glaffes.  We  have  examined  one  of  his  telefcopes  : 

The  focal  diftance  of  the  objeCt-glafs  did  not  exceed  17 
inches,  and  the  aperture  Avas  fully  3-!  inches.  We  vieAv- 
ed  fome  fingle  and  double  liars  and  fome  common  ob¬ 
jects  with  this  telefcope  ;  and  found,  that  in  magnifying 
poAver,  brightnefs,  and  diftinCtnefs,  it  Avas  manifeftly  fu- 
perior  to  one  of  Mr  Dollond’s  of  42  inches  focal  length. 

It  alfo  gave  us  an  opportunity  of  admiring  the  dexterity 
of  the  London  artifts,  who  could  Avork  the  glaffes  with 
fuch  accuracy.  We  had  moft  diftinCt  vifion  of  a  ftar 
when  ufing  an  ereCting  eye-piece,  Avhich  made  this  tele- 
fcope  magnify  more  than  a  hundred  times 5  and  Ave  found 
the  field  of  vilion  as  uniformly  diftinCt  as  Avith  Dollond’s 
42  inch  telefcope  magnifying  46  times.  The  intelligent 
reader  muft  admire  the  nice  figuring  and  centering  of 
the  very  deep  eye-glaffes  which  are  neceffary  for  this 
amplification. 

It  is  to  be  hoped  that  Dr  Blair  Avill  extend  his  vieAvs 
lo glaffes  of  different  compofitions,  and  thus  give  us  ob- 
jeCt-glaffes  which  are  folid  5  for  thofe  compofed  of  fluids 
have  inconveniences  Avhich  Avill  hinder  them  from  com¬ 
ing  into  general  ufe,  and  will  confine  them  to, the  mu, 
feums  of  philofophers.  We  imagine  that  antimonial 
glaffes  bid  fair  to  anfvver  this  purpofe,  if  they  could  be 
made  free  of  colour,  fo  as  to.  tranfmit  enough  of  light. 

We  recommend  this  differtation  to  the  careful  perufal  of 
our  readers.  Thofe  Avho  have  not  made  themfelves 
much  acquainted  Avith  the  delicate  and  abftrufe  theory 
of  aberrations,  will  find  it  exhibited  in  fuch  a  popular 
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form  as  will  enable  them  to  underftand  its  general  aim; 
and  the  well-informed  reader  will  find  many  curious  in¬ 
dications  of  inquiries  and  difeoveries  yet  to  be  made. 

We  now  proceed  to  confider  the  eye-glafles  or  glafles 
of  telefcopes.  The  proper  conftruftion  of  an  eye-piece 
is  not  lefs  effential  than  that  of  the  objeft-glafs.  But  our 
limits  will  not  allow  us  to  treat  this  fubjeft  in  the  fame 
detail.  We  have  already  extended  this  article  to  a  great 
length,  becaufe  we  do  not  know  of  any  performance  in 
the  Englifh  language  which  will  enable  our  readers  to 
under  ft  and  the  conftruftion  of  achromatic  telefcopes;  an 
invention  which  reflefts  honour  on  our  country,  and  has 
completed  the  difeoveries  of  our  illuftrious  Newton. 
Our  readers  will  find  abundant  information  in  Dr 
Smith’s  Optics  concerning  the  eye-glafles,  chiefly  de¬ 
duced  from  Huyghen’s  fine  theory  of  aberration  (a). 
At  the  fame  time,  we  muft  again  pay  Mr  Dollond  the 
merited  compliment  of  faying,  that  he  was  the  fir  ft  who 
made  any  fcientific  application  of  this  theory  to  the  com¬ 
pound  eye-piece  for  erefting  the  objeft.  His  eye-pieces 
of  five  and  fix  glafles  are  very  ingenious  reduplications 
of  Huyghen’s  eye-pieces  of  two  glafles,  and  would  pro¬ 
bably  have  fuperfeded  all  others,  had  not  his  difeovery 
of  achromatic  obj eft -glafles  caufed  opticians  to  confider 
the  chromatic  difperfion  with  more  attention,  and  point¬ 
ed  out  methods  of  correfting  it  in  the  eye-piece  without 
any  compound  eye-glafles.  They  have  found  that  this 
may  be  more  conveniently  done  with  four  eye-glafles, 
without  fenfibly  diminifliing  the  advantages  which 
Huyghens  {bowed  to  refult  from  employing  many  fmall 
refraftions  inftead  of  a  Idler  number  of  great  ones.  As 
this  is  a  very  curious  fubjeft,  we  fhall  give  enough  for 
making  our  readers  fully  acquainted  with  it,  and  con¬ 
tent  ourfelves  with  merely  mentioning  the  principles  of 
the  other  rules  for  conftrufting  an  eye-piece. 

Such  readers  as  are  lefs  familiarly  acquainted  with  op¬ 
tical  difeuflions  will  do  well  to  keep  in  mind  the  follow¬ 
ing  confequences  of  the  general  focal  theorem  .. 

If  AB  (fig.  15.)  be  a  lens,  R?a  radiant  point  or  focus 
of  incident  rays,  and  o  the  focus  of  parallel  rays  coming 
from  the  oppofite  fide  ;  then, 

1.  Draw  the  perpendicular  a  a'  to  the  axis,  meeting 
the  incident  ray  in  and  a'  A  to  the  centre  of  the  lens. 
The  ref  rafted  ray  BF  is  parallel  to  a!  A  ;  for  ‘  Qf  A 
(—  R  a  :  a  A)  =:  RB  :  BF*  (=RA  :  AF),  which  is 
the  focal  theorem. 

2.  An  oblique  pencil  BP  £  proceeding  from  any  point 
P  which  is  not  in  the  axis,  is  collefted  to  the  pointy 
where  the  refrafted  ray  BF  cuts  the  line  PA./'drawn 
from  P  through  the  centreof  the  lens  :  for  P«':fl'Ar: 
PB  :  Byj  which  is  alfo  the  focal  theorem. 

The  Galilean  telefcope  is  fufceptible  of  fo  little  im¬ 
provement  that  we  need  not  employ  any  time  in .  illus¬ 
trating  its  performance. 
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The  Ample  aftronomical  telefcope  is  reprefented  in  Telefcope;^ 
fig.  16.  The  beam  of  parallel  rays,  inclined  to  the 
axis,  is  made  to  converge  to  a  point  G,  where  it  forms 
an  image  of  the  lowed  point  of  a  very  diftant  objeft. 

Thcfe  rays  decuflating  from  G  fall  on  the  eyc-glafs  ; 
the  ray  frpm  the  lowed  point  B  of  the  objeft-glafs  falls 
on  the  eyc-glafs  at  b;  and  the  ray  from  A  falls  on 
and  the  ray  from  the  centre  O  falls  on  0.  ihefe  rays 
are  rendered  parallel,  or  nearly  fo,  by  refraftion  through 
the  eye-glafs,  and  take  the  direftion  b  0  I,  a  1.  If 
the  eye  be  placed  fo  that  this  pencil  of  parallel  rays  may 
enter  it,  they  converge  to  a  point  of  the  retina,  and 
give  diflinft  vifion  to  the  lowed  point  of  the  objeft.  It 
appears  inverted,  becaufe  the  rays  by  which  we  fee  its 
lowed  point  come  in  the  direftion  which  in  Ample  vi¬ 
fion  is  connefted  with  the  upper  point  of  an  objeft. 

They  come  from  above,  and  therefore  are  thought  to 
proceed  from  above.  We  fee  the  point  as  if  fituated  in 
the  direftion  I  0 .  In  like  manner  the  eye  placed  at  I, 
fees  the  upper  point  of  the  objeft  in  the  direftion  IB, 
and  its  middle  in  the  direftion  IE.  The  proper  place 
for  the  eye  is  I  ;  if  brought  much  nearer  the  glafs,  or 
removed  much  farther  from  it,  fome,  or  the  whole,  of 
this  extreme  pencil  of  rays  will  not  enter  the  pupil.  It 
is  therefore  of  importance  to  determine  this  point.  Be¬ 
caufe  the  eye  requires  parallel  rays  for  diflinft  vifion, 
it  is  plain  that  F  mud  be  the  principal  focusof  the  eye- 
glafs.  Therefore,  by  the  common  focal  theorem,  OF* 

OE  =z  OE  :  OI,  or  OF  :  FE  z:  OE  :  El. 

The  magnifying  power  being  meafured  by  the  mag^ 
nitude  of  the  vifual  angle,  compared  with  the  magni¬ 
tude  of  the  vifual  angle  with  the  naked  eye,  we  have 


or  for  the  meafure  of  themagnifying  power 

oOp  0  OF 

OE  OF 

This  is  very  nearly  zz  -gp  or  pj  •  • 

A's  the  line  OE,  joining  the  centres  of  the  lenfes, 
and  perpendicular  to  their  furfaces,  is  called  the  axis  of 
the  telefcope,  fo  the  ray  OG  is ‘Called  the  axis  of  the 
oblique  pencil,  being  really  the  axis  of  the  cone  of  light 
which  has  the  objeft  glafs  for  its  bafe.  This  ray  is 
through  its  whole  courfe  the  axis'  of  the  oblique  pencil ; 
and  when  its  courfe.  is  determined,  the  amplification, 
the. field  of  vifion,  the  apertures  of  the  glafles,  are  all 
determined.  For  this  purpofe  we  have  only  to  confider 
the  centre  of  the  objeft-glafs  as  a  radical  point,  and 
trace  the  procefs  of  a  ray  from  this  points  through  the 
other  glafles  this  will  be  the  axis  of  fome  oblique 
pencil.* 

It  is. evident,’  therefore,  that  the  field  of  vifion  de¬ 
pends  on  the  breadth  of  the  eye-glafs.  Should  we  in- 
creafe  this,  the  extreme  pencil  will  pafs.  through  I, 
becaufe  O  and  I  .are  dill  the  conjugate  foci  of  the  eye- 

glafs. 


(a)  While  we  thus  repeatedly  fpeak  of  the  theory  of  fpherical  aberration  as  coming  from  Mr  Huyghens,  avc 
mud  not  admit  giving  a  due  fhare  of  the  honour  of  it  to  Dr  Barrow  and  Mr  James  Gregory.  .  The  fird  of  thefe 
authors,  in  his  Optical  Leftures  delivered  at  Cambridge,  has  given  -every  propofition  Avhich  is  employed  by  Huy¬ 
ghens,  and  has  even  prgfe'cuted  the  matter  much  further.  In  particular,  his  theory  of  oblique  ilender  pencils  is  of 
immenfe  confequence  to  the  perfeftion  of  telefcopes,  by  fhmving  the  methods  for  making  the  image  of  an  extended 
furface  as  flat  as  poflible.  Gregory,  too,  .has  given  all  the  fundamental  propofitions  m Ans  Optica  Promota.  But 
Huyghens,  by  taking  the  fubjeft:  together,  and  treating  it  in  a  fyflem,  has  greatly  Amplified  it  :  and  his  manner  of 
.viewing  the  principal  parts  of  it  is  incomparably  more  perfpicuous  than  the. performances  of  Barrow-ar.d  regory. 
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Telefcope.  glafs.  On  the  other  hand,  the  angle  refolved  on  for 
the  extent  or  field  of  vifion  gives  the  breadth  of  the 
eye-glafs* 

We  may  here  obferve,  by  the  way,  that  for  all  opti¬ 
cal  inftruments  there  muft  be  two  optical  figures  confi- 
dered.  The  firft  fhows  the  progrefs  of  a  pencil  of  rays 
coming  from  one  point  of  the  objedt.  The  various  fo- 
cufes  of  this  pencil  fhow  the  places  of  the  different 
images,  real  or  virtual.  Such  a  figure  is  formed  by 
the  three  rays  AG  a  i\  OG  0  I,  BG  b  i. 

The  fecond  fhows  the  progrefs  of  the  axes  of^the 
different  pencils  proceeding  through  the  centre  of  the 
objedl-glafs.  The  focufes  of  this  pencil  of  axes  fhow 
the  places  where  an  image  of  the  objedh  glafs  is  formed; 
and  this  pencil  determines  the  field  of  vilion,  the  aper¬ 
tures  of  the  lenfes,  and  the  amplification  or  magnifying 
power.  The  three  rays  OG  0  I,  OFEI,  OHPI,  fotm 
this  figure. 

See  alfo  fig.  24.  where  the  progrefs  of  both  fets  of 
pencils  is  more  diverfified. 

The  perfection  of  a  telefcope  is  to  reprefen t  an  objedl 
in  its  proper  fliape,  diftindfly  magnified,  with  a  great 
field  of  vifion,  ahd  fufficiently  bright.  But  there  are 
limits  to  all  thefe  qualities;  and  an  ii^creafe  of  one  of 
them,  for  the  moft  part,  diminifhes  the  reft.  The 
brightnefs  depends  on  the  aperture  of  the  objedt-glafs, 
and  will  increafe  in  the  fame  proportion  (becaufe  iif 
will  always  be  to  AB  in  the  proportion  of  EF  to  FO), 
till  the  diameter  of  the  emergent  pencil  is  equal  to  that 
of  the  pupil  of  the  eye.  Increafing  the  objedl-glafs 
any  more,  can  fend  no  more  light  into  the  eye.  But 
we  cannot  make  the  emergent  pencil  nearly  fo  large 
as  this  when  the  telefcope  magnifies  much  ;  for  the  great 
aperture  of  the  objedf-glafs  produces  an  indiftindt  image 
at  GF,  and  its  indiftindlfrefs  is  magnified  by  the  eye- 
glafs. 

A  great  field  of  vifion  is  incompatible  writh  the  true 
fliape  of  the  objcdl ;  for  it  is  not  ftridlly  true  that  all 
rays  flowing  from  O  are  refradted  to  I.  Thofe  rays 
which  go  to  the  margin  of  the  eye-glafs  crofs  the  axis 
between  E  and  I ;  and  therefore  they  crofs  it  at  a 
greater  angle  than  if  they  paffed  through  I.  Now  had 
they  really  palled  through  I,  the  objedf  would  have  been 
reprefented  in  its  due  proportions.  Therefore  fince  the 
angles  of  the  marginal  parts  are  enlarged  by  the  aberra¬ 
tion  of  the  eye-glafs,  the  marginal  parts  themfelves  will 
appear  enlarged,  or  the  objedt  appear  diftorted.  Thus 
a  chefs-board  viewed  through  a  reading  glafs  appears 
drawn  out  at  the  corners,  and  the  ftraight  lines  are  all 
fig.  iS.  changed  into'curves,  as  is  reprefented  in  fig.  18. 

*1  he  circumftance  which  moft  peremptorily  limits 
the  extent  of  field  is  the  neceffary  diftindlnefs.  If  the 
vifion  be  indiftindl,  it  is  ufelefs,  and  no  other  quality 
can  compenfate  this  defedl.  The  diftortion  is  very  in- 
confiderable  in  much  larger  angles  of  vifion  than  we  can 
admit,  and  is  unworthy  of  the  attention  paid  to  it  by 
optical  writers.  They  have  been  induced  to  take  notice 
of  it,  becaufe  the  means  of  correcting  it  in  a  confider¬ 
able  degree  are  attainable,  and  afford  an  opportunity  of 
exhibiting  their  knowledge  ;  whereas  the  indiftindlnefs 
which  accompanies  a  large  field  is  a  fubjedl  of  moft 
difficult  difeuffion,  and  has  hitherto  baffled  all  their 
efforts  to  exprefs  by  any  intelligible  or  manageable  for¬ 
mulae. 


^nceqiie  traElata 
Defperat  re/inquit . 

This  fubjedl  muft,  however  be  confidered.  The 
image  at  GF  of  a  very  remote  object  is  not  a  plain  fur- 
face  perpendicular  to  the  axis  of  the  telefcope,  but  is 
nearly  fpherical,  having  O  for  its  centre.  If  a  number 
of  pencils  of  parallel  rays  crofting  each  other  in  I  fall 
on  the  eye-glafs,  they  will  form  a  pidlure  on  the  oppo- 
fite  fide,  in  the  focus  F.  But  this  pidlure  will  by  no 
means  be  flat,  nor  nearly  fo,  but  very  concavev  towards 
E.  Its  exadl  form  is  of  moft  difficult  inveftigation. 

The  elements  of  it  are  given  by  Dr  Barrow  ;  and  we 
have  given  the  chief  of  them  in  the  article  Optics, 
when  confidering  the  foci  of  infinitely  flender  pencils 
of  oblique  rays.  Therefore  it  is  impoffible  that  the 
picture  formed  by  the  objedl-glafs  can  be  feen  diftindlly 
in  all  its  parts  by  the  eye-glafs.  Even  if  it  were  flat, 
the  points  G  and  H  (fig.  16.)  are  too  far  from  the  eye-pjg 
glafs  when  the  middle  F  is  at  the  proper  diftance  for 
diftindl  vifion.  When,  therefore,  the  telefcope  is  fo 
adjufted  that  we  have  diftindl  vifion  of  the  middle  of 
the  field,  in  order  to  fee  the  margin  diftindlly  we  muft 
pufti  in  the  eye-glafs :  and  having  fo  done,  the  middle 
of  the  field  becomes  indiftindl.  When  the  field  of  vifion 
exceeds  1 2  or  15  degrees,  it  is  not  poffible  by  any  con-  , 
trivance  to  make  it  tolerably  diftindl  all  over  ;  and  we 
muft  turn  the  telefcope  fucceffively  to  the  different  parts 
of  the  field  that  we  may  fee  them  agreeably. 

The  caufeof  this  indiftindlnefs  is,  as  we  have  already 
faid,  the  fhortnefs  of  the  lateral  foci  of  lateral  and  ob¬ 
lique  pencils  refradled  by  the  eye-glafs.  The  oblique 
pencil  b  G  cr,  by  which  an  eye  placed  at  I  fees  the 
point  G  of  the  image,  is  a  cone  of  light,  having  a  cir¬ 
cular  bafe  on  the  eye-glafs  ;  of  which  circle  a  b  is  one 
of  the  diameters.  There  is  a  diameter  perpendicular 
to  this,  which,  in  this  figure,  is  reprefented  by  the  point 
0.  Fig.  17.  reprefents  the  bafe  of  the  cone  as  feen  by  p-  ^ 
an  eye  placed  in  the  axis  of  the  telefcope,  with  the  ob¬ 
jedl-glafs  as  appearing  behind  it.  The  point  b  is  form¬ 
ed  by  a  ray  which  comes  from  the  loweft  point  B  of  the 
objedl-glafs,  and  the  point  a  is  illuminated  by  a  ray 
from  A.  The  point  c  at  the  right  hand  of  the  circular 
bafe  of  this  cone  of  light  came  from  the  point  C  011  the 
left  fide  of  the  objedl-glafs ;  and  the  light  comes  to  d 
from  D.  Now  the  laws  of  optics  demonftrate,  that  the 
rays  which  come  through  the  points  c  and  d  are  more 
convergent  after  refradlion  than  the  rays  which  come 
through  a  and  b .  The  analogies,  therefore,  which  as¬ 
certain  the  foci  of  rays  lying  in  planes  paffing  through 
the  axis  do  not  determine  the  foci  of  the  others.  Of 
this  we  may  be  fenfible  by  looking  through  a  lens  to 
a  figure  on  which  are  drawn  concentric  circles  eroded 
by  radii.  When  the  telefcope  is  fo  adjufted  that  we 
fee  diftindlly  the  extremity  of  one  of  the  radii,  we  (hall 
not  fee  diftindlly  the  circumference  which  croffes  the 
extremity  with  equal  diftindlnefs,  and  vice  verfa.  This 
difference,  however,  between  the  foci  of  the  rays 
which  come  through  a  and  b ,  and  thofe  which  come 
through  c  and  d,  is  not  confiderable  in  the  fields  of  vi¬ 
fion,  which  are  otherwife  admiffible.  But  the  fame  dif¬ 
ference  of  foci  obtains  alfo  with  refpedl  to  the  difperfion 
of  light,  and  is  more  remarkable.  Both  d’Alembert 
and  Euler  have  attempted  to  introduce  it  into  their  for¬ 
mulae; 
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efcope.  rnulce  ;  but  they  have  made  them  ufelefs  for  any  prac- 
tjcal  purpofe  by  their  inextricable  complication. 

This  muft  ferve  as  a  general  indication  of  the  diffi¬ 
culties  which  occur  in  the  eonftru&ion  of  telefcopes, 
even  although  the  objetf -glafs  were  perfeft,  forming  an 
image  without  the  fmalMt  confufion  or  diftortion. 

There  is  yet  another  difficulty  or  imperfe&ion.  The 
rays  of  the  pencil  oG  b,  when  refra&ed  through  the 
eye-glafs,  are  alfo  feparated  into  their  component  co¬ 
lours.  The  edge  of  the  lens  muft  evidently  perform  the 
office  of  a  prifm,  and  the  white  ray  G  b  will  be  fo  dif- 
perfed  that  if  bi  be  the  path  of  its  red  ray,  the  violet 
ray,  which  makes  another  part  of  it,  will  take  fueh  a 
courfe  bn  that  the  angle  i'  bn  will  be  nearly  -/Tth  of 
G'bi'.  The  ray  G  a  paffing  through  a  part  of  the  lens 
whofe  furfaees  are  lefs  inclined  to  each  other,  will  be 
lefs  refra£ted,  and  will  be  lefs  difperfed  in  the  fame  pro¬ 
portion  very  nearly.  Therefore  the  two  violet  rays  will 
be  very  nearly  parallel  when  the  two  red  rays  are  ren¬ 
dered  parallel. 

Hence  it  muft  happen,  that  the  objea  will  appear 
bordered  with  coloured  fringes.  A  black  line  lecn  near 
the  margin  on  a  white  ground,  will  have  a  ruddy  and 
orange  border  on  the  outfide  and  a  blue  border  within : 
and  this  confufion  is  altogether  independent  on  the  ob- 
jeft-glafs,  and  is  fo  much  the  greater  as' the  vifual  angle 
ME  is  greater. 

Such  are  the  difficulties:  They  would  be  unfurmount- 
able  were  it  not  that  fome  of  them  are  fo  conneaed 
that,  to  a  certain  extent,  the  diminution  of  one  is  ac¬ 
companied  bv  a  diminution  of  the  other.  What  are  cal¬ 
led  the  canJUc  curves  are  the  geometrical  loci  of  the 
foci  of  infinitely  llender  pencils.  Confequently  the 
point  G  is  very  nearly  in  the  eauftic  formed  by  a  beam 
of  light  confiding  of  rays  parallel  to  I  0,  and  occupying 
the  whole  furface  of  the  eye-glafs,  becaufe  the  pencil  of 
rays  which  are  colleaed  at  G  is  very  fmall.  Any  thing 
therefore  that  diminifhes  the  mutual  inclination  of  the 
adjoining  rays,  puts  their  concourfe  farther  off.  Now 
this  is  precisely  what  we  want :  for  the  point  G  of  the 
image  formed  by  the  obje<5t-glafs  is  already  beyond  the 
focus  of  the  oblique  {lender  pencil  of  parallel  rays  i  a 
and  i* b ;  and  therefore,  if  we  could  make  this  focus  go 
a  little  farther  from  a  and  Z>,  we  (hall  bring  ft  nearer  to 
G,  and  obtain  more  diftinft  vifion  of  this  point  of  the 
objeft.  Now  let  it  be  recollefted,  that  in  moderate  re- 
fra&ions  through  prifms,  two  r3ys  which  are  inclined  to 
each  other  in  a  fmall  angle  are,  after  refra&ion,  inclin¬ 
ed  to  each  other  in  the  lame  angle.  Therefore,  if  we 
can  diminifti  the  aberration  of  the  ray  at ,  or  o  I,  or 
bi\  we  diminifti  their  mutual  inclination;  and  con fe* 
quently  the  mutual  inclination  of  the  rays  G  a ,  G  0,  Gb 
and  therefore  lengthen  the  focus,  and  get  more  dif- 
tinef  vifion  of  the  point  G.  Therefore  we  at  once  cor¬ 
rect  the  diftortion  and  the  indiftin&nefs  :  and  this  is  the 
aim  of  Mr  Huyghens’s  great  principle  of  dividing  the 
refractions. 

The  general  method  is  as  follows :  Let  0  be  the  Oh¬ 
s'  1$.  jecl-glafs  (fig.  19.)  and  E  the  eye-glafs  of  a  telefcope, 
and  F  their  common  focus,  and  FG  the  image  formed 
by  the  obje£l-glafs.  The  proportion  of  their  focal  dis¬ 
tances  is  fuppoftd  to  be  fueh  as  gives  as  great  a  magni¬ 
fying  power  as  the  perfeClion  of  the  objeCl-glafs  will 
admit.  Let  BI  be  the  axis  of  the  emergent  pencil 
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is  known  by  the  focal  theorem  that  GE  is  parallel  to  1  eiifwope* 
BI :  therefore  BGE  is  the  whole  refraClion  or  deflec¬ 
tion  of  the  ray  OPIB  from  its  former  dire&ion.  Let 
it  be  propofed  to  diminifti  the  aberrations  by  dividing 
this  into  two  parts  by  means  of  two  glaffes  D  and  e,  fo 
as  to  make  the  ultimate  angle  of  vifion  bic  equal  to 
BIE,  and  thus  retain  the  fame  magnifying  power  and 
vifible  field.  Let  it  be  propofed  to  divide  it  into  the 
parts  BGC  and  CGE. 

From  G  draw  any  line  GD  to  the  axis  towards  O  ; 
and  draw  the  perpendicular  DH,  cutting  OG  in  H  ; 
draw  H  c  parallel  to  GC,  cutting  GD  in  g;  draw  gf 
perpendicular  to  the  axis,  and  g  e  parallel  toGE;  draw 
eb  perpendicular  to  the  axis;  draw  D£  parallel  to  GC, 
and  cH  perpendicular  to  the  axis. 

Tlien  if  there  be  placed  at  I)  a  lens  whofe  focal  dik 
tance  is  D</,  and  another  at  e  whofe  focal  diftance  ft 
ef,  the  thing  is  done.  The  ray  OH  will  be  refraCted 
into  H  b,  and  this  into  bt\  parallel  to  BI. 

The  demonftration  of  this  donftruftion  is  fo  evident 
by  means  of  the  common  focal  theorem,  that  we  need 
not  repeat  it,  nor  the  reafons  for  its  advantages. 

We  have  the  fame  magnifying  power,  and  the  fame 
field  of  vifion  ;  we  have  lefs  aberration,  and  therefore 
lefs  diftortion  and  indiftin&nefs  ;  and  this  is  brought 
about  by  a  lens  HD  of  a  faialler  aperture  and  a  great¬ 
er  focal  diftance  than  BE.  Confequently,  if  we  are 
contented  with  the  diftin&nefs  of  the  margin  of  the 
field  with  a  Angle  eye-glafs,  we  may  greatly  increafe 
the  field  of  vjfion  ;  for  if  we  increafe  DH  to  the  fize 
of  EB  we  {hall  have  a  greater  field,  and  much  greater 
diftinctnefs  in  the  margin  ;  becaufe  HD  is  of  a  longer 
focal  diftance,  and  will  bear  a  greater  aperture,  pre- 
ferving  the  fame  diftindtnefs  at  the  edge.  On  this 
account  the  glafs  HD  is  commonly  called  the  Field- 
gtafs. 

It  muft  be  obferved  here,  however,  that  although 
the  diftortion  of  the  objecl  is  leffened,  there  is  a  real 
diftortion  produced  in  the  image/jr.  But  this,  when 
magnified  by  the  glaft  <?,  is  fmallcr  than  the  diftortion 
produced  by  the  glafs  E,  of  greater  aperture  and  ftior- 
ter  focus,  on  the  undiftorted  image  GF.  But  becaufe 
there  is  a  diftortion  in  the  fecond  image  fg,  this  con- 
ftruclion  cannot  be  ufed  for  the  telefcopes  of  aftronomi- 
cal  quadrants,  and  other  graduated  inftruments;  be¬ 
caufe  then  equal  divifions  of  the  micrometer  w'ould  not 
correspond  to  equal  angles. 

But  the  fame  conftru&ion  will  anfwcr  in  this  cafe,  by 
taking  the  point  D  on  that  fide  of  F  which  is  remote 
from  O  (fig.  20.)  This  is  the  form  now  employed  in  Fig. 
the  telefcopes  of  all  graduated  inftruments. 

The  exa6l  proportion  in  which  the  diftortion  and  the 
indiftinftnefs  at  the  edges  of  the  field  are  diminiftied  by 
this  conftru&ion,  depends  on  the  proportion  in  which 
the  angle  BGE  is  divided  by  GC  ;  and  is  of  pretty  dif¬ 
ficult  mveftigation.  But  it  never  deviates  far  (never 
£th  in  optical  inftruments)  from  the  proportion  of  the 
fquares  of  the  angles.  We  may,  without,  any  fenfible 
error,  fuppofe  it  in  this  proportion.  This  gives  us  a 
praftical  rule  of  eafy  recoileaion,  and  of  moft  exten- 
five  ufe.  When  we  would  diminifti  an  aberration  by 
dividing  the  whole  refra£lion  into  two  parts,  we  ftiall  do 
it  moft  effeaually  by  making  them  equal.  In  like  man¬ 
ner  if  we  divide  it  into  three  parts  by  means  of  two  ad¬ 
ditional  i 
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TeTefcopc.  ditional  glaffes,  we  muft  make  each  zz  *d  of  the  whole  5 
v~~w pQ  Q<n  £yr  a  greajer  number. 

This  ufeful  problem,  even  when  limited,  as  we  have 
done,  to  equal  refradlions,  is  as  yet  indeterminate  j  that 
is,  fufceptible  of  an  infinity  of  foluttons  :  for  the  point 
D,  where  the  field-glafs  is  placed,  was  taken  at  plea- 
fure  :  yet  there  mull  be  fituations  more  proper  than 
others.  The  aberrations  which  produce  dillortion,  and 
thofe  which  produce  indiftindlnefs,  do  not  follow  the 
fame  proportions*  To  corredl  the  indiftinftnefs,  we 
lliould  not  feledl  fuch  pofittons  of  the  lens  HD  as  will 
give  a  fmall  focal  diftance  to  b  e ,4  that  is,  we  fliould 
Lot  remove  it  very  far  from  F*  Huyghens  recommends 
the  proportion  of  3  to  1  for  that  of  the  focal  didances 
of  the  lens  HD  and  e  b ,  and  fays  that  the  didance  D  e 
fhould  be  rr  2  F  t,  This  will  make  ez’zr  £  e  F,  and 
will  divide  the  whole  refradlion  into  two  equal  parts, 
as  any  one  mil  readily  fee  by  condru&ing  the  com¬ 
mon  optical  figure.  Mr  Short,  the  celebrated  impro¬ 
ver  of  refledting  telefcopes,  generally  employed  this 
proportion  ;  and  we  (hall  prefently  fee  that  it  is  a  Very 
good  one. 

It  has  been  already  obferved  that  the  great  refrac¬ 
tions  which  take  place  on  the  eye-glaffes  occafion  very 
confidcrable  difperfions,  and  diiturb  the  vifion  by  frin¬ 
ging  every  thing  with  colour?.  To  remedy  this,  achro¬ 
matic  eye-glaffes  may  be  employed,  Condtudled  by  the 
rules  already  delivered.  This  condrudlion,  however,  is 
incoraparablv  more  intricate  than  that  of  objeft-glaffes  : 
for  the  equations  mud  involve  the  didance  of  the  radiant 
point,  and  be  more  complicated :  and  this  complication 
is  immenfely  increafed  on  account  of  the  great  obliquity 
of  the  pencils. 

Mod  fortunately  the  Huyghenidn  conftru&ion  of  an 
eye-piece  enables  us  to  correct  this  difperdon  to  a  great 
degree  of  exactnefs.  A  heterogenous  ray  is  difperfed  at 
H,  and  the  red  ray  belonging  to  it  falls  on  the  lens  b  e 
at  a  greater  didance  from  the  centre  than  the  violet  ray 
coming  from  H.  It  will  therefore  be  lefs  rcfra6led  (cce- 
teris  paribus )  by  the  lens  be;  and  it  is  poffible  tha£  the 
difference  may  be  fuch  that  the  red  and  violet  rays  dif¬ 
perfed  at  H  may  be  rendered  parallel  at  b ,  or  even  a 
little  divergent,  fo  as  to  unite  accurately  with  the  red 
ray  at  the  bottom  of  the  eye.  How  this  may  be  effedl- 
ed,  by  a  proper  fele£lion  of  the  places  and  figures  of  the 
lenfes,  will  appear  by  the  following  proportion,  which 
we  imagine  is  new,  and  not  inelegant. 

Fig.  ax.  Let  the  compound  ray  OP  (fig.  2 1.)  be  difperfed  by 
the  lens  PC  ;  and  let  PV,  PR  be  its  violet  and  red  rays, 
cutting  the  axis  in  G  and  g.  It  is  required  to  place  an¬ 
other  lens  RD  in  their  way,  fo  that  the  emergent  rays 
R  r,  V  vy  (hall  be  parallel. 

Produce  the  incident  fay  OP  to  Z.  The  angles  ZPR, 

ZPV,  are  given,  (and  RPV  is  neatly  -  and 

27  / 

the  interfe&ions  G  and  g  with  the  axis.  Let  F  be  the 
focus  of  parallel  red  light  coming  through  the  lens  RD 
in  the  oppofite  dire&ion.  Then  (by  the  common  opti¬ 
cal  theorem),  the  perpendicular  F  $  will  cut  PR  in  fuch 
a  point  £,  that  £  F  will  be  parallel  terthe  emergent  ray 
R  r,  and  to  V  v.  Therefore  if  §  D  cut  PV  in  4y,  and 
uf  be  drawn  perpendicular  to  the  axis,  we  lhall  have 
(alfo  by  the  common  theorem)  the  point  f  for  the  fo- 
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cus  of  violet  rays,  and  DF  :  D/~  D  i  :  D  u  =  28  :  2*  TelrfJ 
nearly,  or  in  a  given  ratio.  J 

The  problem  is  therefore  reduced  to  this,  “  To  draw 
from  a  point  D  in  the  line  CG  a  line  D  £,  which  fliall 
be  cut  by  the  lines  PR  and  PV  in  the  given  ratio.” 

The  following  conftru&ion  naturally  offers  itfelf* 

Make  GM  :g  M  in  the  given  ratio,  and  draw  MK  pa¬ 
rallel  to  P^-.  Through  any  point  D  of  CG  draw  the 
flraight  line  PDK,  cutting  MK  in  K*  Join  GK,  and 
draw  D  $  parallel  to  KG.  This  will  folve  the  problem ; 
and>  drawing  |F  perpendicular  to  the  axis,  we  fliall 
have  F  for  the  focus  of  the  lens  RD  for  parallel  red 
fays. 

The  demonfl  ration  is  evident :  for  MK  being  parallel 
to  P g,  we  have  GM  :  g  MzrGK  :  HK,  zr  ^D  :  u  D 
ziFD^D,  in  the  ratio  required. 

This  problem  admits  of  an  infinity  of  folutions  5  be- 
caufe  the  point  D  may  be  taken  anywhere  in  the  line 
CG.  It  may  therefore  be  fubje&ed  to  fuch  conditions 
as  may  produce  other  advantages. 

1.  It  may  be  reftri£led  by  the  magnifying  power,  or 
by  the  divifion  which  we  choofe  to  make  of  the  whole 
refraction  which  produces  this  magnifying  power.  Thus, 
if  we  have  refolved  to  diminifh  the  aberrations  by  mak* 
ing  the  two  refra&ions  equal,  we  have  determined  the 
angle  Pt  r  D*  Therefore  draw  GK,  making  the  angle 
MGK  equal  to  that  which  the  emergent  pencil  mull 
make  with  the  axis,  in  order  to  produce  this  magnify¬ 
ing  power.  Then  draw  MK  parallel  to  P^,  meeting 
GK  in  K.  Then  draw  PK,  cutting  the  axis  in  D,  and 
D£  parallel  to  GK,  and  5F  perpendicular  to  the  axis.  D 
is  the  place,  and  DF  the  focal  diftance  of  the  eye-glafs* 

2.  Particular  Circumflances  may  caufe  us  to  fix  on  a 
particular  place  D,  ahd  we  only  want  the  focal  diftance. 

In  this  cafe  the  firft  conftruClion  fuflices. 

3.  We  may  have  determined  on  a  certain  focal  di¬ 
ftance  DF,  and  the  place  muft  be  determined.  In  this 
cafe  let 

GF  :  F  {  zz  1  :  tan.  G 
F  5  :  /«  =  I  :  m  being  z: 

f\  :  fg  =  tan-^  :  1 

GF  :  fg  zz  tan.*^  :  m  tan.  G 
GF — f  g  :  GF  zr  tan.  g — m  tan.  G 
'tn  tan.  G 
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then 

then 

or 

and 


G  *J- Ff :  GF  rz  tan.  g- 
GFzzG  g+Yf- 


:  tan.£* 

;  tan.^  j 


tan. 


and  is 


tan.  g — m  tan.  G  ’ 
therefore  given,  and  the  place  of  F  is  determined;  and 
fince  FD  is  given  by  fuppofition,  D  is  determined. 

The  application  of  this  problem  to  our  purpofe  is  dif* 
he ult,  if  we  take  it  in  the  moft  general  terms  5  but  the 
nature  of  the  thing  makes  fuch  limitations  that  it  be* 
comes  very  eafy.  In  the  cafe  of  the  difperfion  of  light, 
the  angle  GP^  is  fo  fmall  that  MK  may  be  drawn  pa¬ 
rallel  to  PG  without  any  fcnfible  error.  If  the  ray  OP 
were  parallel  to  CG,  then  G  would  be  the  focus  of  the 
lens  PC,  and  the  point  M  would  fall  on  C  ;  becaufe  the 
focal  diftance  of  red  rays  is  to  that  of  violet  rays  in  the 
fame  proportion  for  every  lens,  and  therefore  CG  :  C g 
rzDF  :  Dyi  Now,  in  a  telefcope  which  magnifies  con* 
fiderably,  the  angle  at  the  objeft-glafs  is  very  fmall, 
and  CG  hardly  exceeds  the  focal  diftance  ;  and  CG  is 
t°  C^  very  nearly  in  the  fame  proportion  of  28  to  27. 

We  may  therefore  draw  through  C  (fig.  22.)  a  line  CK  "ig.  2 1 

parallel 
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1  .fcope.  parallel  to  PG  j  then  draw  GK'  perpendicular  to  the 
0  y—;  *xjs  0f  the  lenfes,  and  join  PK' )  draw  K'BE  parallel 
to  CG,  cutting  PK  in  B  ;  draw  BHI  parallel  to  GK, 
cutting  GKf  in  H  :  Join  HD  and  PK.  It  is  evident 
that  CG  is  bifeaed  in  P,  and  that  K'B=2PD  :  alfo 
K'H  :  HG=K'B  :  BE,  =CD  :  DG.  Therefore  DH 
is  parallel  to  CK',  or  to  PG.  But  becaufe  PF'urFK', 
PD  is  =  DB;  and  IHmHB.  Therefore  £  D  — HB, 
andFDzrK'B,  zz2F'D;  and  FD  is  bifeaed  in  F'. 

Therefore  CD=  CG+FD-. 

2 

That  is,  in  order  that  the  eye-glafs  RD  may  correa 
the  difperfion  of  the  field-glafs  PC,  the  dijlance  between 
them  mujl  be  equal  to  the  half fum of  their  focal  di/lances 
very  nearly.  More  exaaiy,  the  diftance  between  them 
mujl  be  equal  to  the  half  fum  of  the  focal  diftance  of  the 
eye-glafs ,  and  the  diftance  at  which  the  field-glafs  would 
form  an  image  of  the  obje£l-glafs.  For  the  point  G  is 
the  foeus  to  which  a  ray  coming  from  the  centre  of  the 
objea-glafs  is  refraaed  by  the  field-glafs. 

This  is  a  very  fimple  folution  of  this  important  pro¬ 
blem.  Huyghens’s  eye-piece  correfponds  with  it  ex¬ 
aaiy.  If  indeed  the  difperfion  at  P  is  not  entirely  pro¬ 
duced  by  the  refraaion,  but  perhaps  combined  with 
F  21.  fome  previous  difperfion,  the  point  M  (fig.  21.)  will. not 
}  22.  coincide  with  C  (fig.  22.),  and  we  (hall  have  GC 
to  GM,  as  the  natural  difperfion  at  P  to  the  difperfion 
which  really  obtains  there.  This  may  deftroy  the  equa¬ 
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Thus,  in  a  manner  rather  unexpeaed,  have  we  freed 
the  eye-glaffes  from  the  greateft  part  of  the  effea  of  dif- 
perlion.  We  may  do  it  entirely  by  pufhing  the  eye- 
glafs  a  little  nearer  to  the  field-glafs.  This  will  render 
the  violet  rays  a  little  divergent  from  the  red,  fo  as  to 
produce  a  perfea  piaure  at  the  bottom  of  the  eye.  But 
by  doing  fo  we  have  hurt  the  diftindnefs  of  the  whole 
pidure,  becaufe  F  is  not  in  the  focus  of  RD.  We  re¬ 
medy  this  by  drawing  both  glaffes  out  a  little,  and  the 
telefcope  is  made  perfea. 

This  improvement  cannot  be  applied  to  the  con- 
)  20.  flruaion  of  quadrant  telefcopes,  fuch  as  fig.  20.  Mr 
Ramfden  has  attempted  it,  however,  in  a  very  ingenious 
way,  which  merits  a  place  here,  and  is  alfo  inflruaive 
in  another  way.  The  field-glafs  HD  is  a  plano¬ 
convex,  with  its  plane  fide  next  the  image  GF.  It 
is  placed  very  near  this  image.  The  confequence  of 
this  difpofition  is,  that  the  image  GF  produces  a  verti¬ 
cal  imagery,  which  is  much  lefs  convex  towards  the 
glafs.  He  then  places  a  lens  on  the  point  C,  where 
the  red  ray  would  crofs  the*  axis.  The  violet  ray  will 
pafs  on  the  other  fide  of  it.  If  the  focal  diftance  of 
this  glafs  be f  c%  the  vifion  will  be  diftind  and  free 
from  colour.  It  has,  however,  the  inconveniency  of 
obliging  the  eye  to  be  clofe  to  the  glafs,  which  is  very 
troublefome. 

This  would  be  a  good  conftrudion  for  a  magic-lan- 
thorn,  or  for  the  objed-glafs  of  a  folar  microfcope,  or 
indeed  of  any  compound  microfcope. 

We  may  prefume  that  the  reader  is  now  pretty  fami¬ 
liar  with  the  different  circumftances  which  muft  be  con- 
fidered  in  the  conftrudion  of  an  eye-picce,  and  proceed 
Vol.  XX.  Part  I, 
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to  confider  thofe  which  muft  be  employed  to  ered  the  Telefcope, 
objed.  *—y-*~*j 

This  may  be  done  by  placing  the  lens  which  receives 
the  light  from  the  objed-glafs  in  fuch  a  manner,  that  a 
fecond  image  (inverted  with  refped  to  thefirft)  maybe  pjate 
formed  beyond  it,  and  this  may  be  viewed  by  an  eye-  DXXX, 
glafs.  Such  a  conftrudion  is  reprefented  in  fig.  23.  %•  23* 
But,  befides  many  other  defeds,  it  tinges  the  object  pro- 
digioufly  with  colour.  The  ray  o  d  is  difperfed  at  d 
into  the  red  ray  d  r,  and  the  violet  dAj,  v  being  farther 
from  the  centre  than  r,  the  refraded  ray  v  v'  croffes  rr* 
both  by  reafon  of  fpherical  aberration  and  its  greater  re- 
frangibility. 

But  the  common  day  telefcope,  invented  by  F.  Rheita, 
has,  in  this  refped,  greatly  the  advantage  of  the  one 
now  deferibed.  The  rays  of  compound  light  are  dif¬ 
perfed  at  two  points.  The  violet  ray  in  its  courfe  falls 
without  the  red  ray,  but  is  accurately  colleded  with 
it  at  a  common  focus,  as  we  (hall  demonftrate  by  and 
by.  Since  they  crofs  each  other  in  the  focus,  the  violet 
ray  muft  fall  within  the  red  ray,  and  be  lefs  refraded 
than  if  it  had  fallen  on  the  fame  point  with  the  red 
ray.  Had  it  fallen  there  it  ivould  have  feparated  from 
it }  but  by  a  proper  diminution  of  its  refradion,'  it  is 
kept  parallel  to  it,  or  nearly  fo.  And  this  is  one  ex¬ 
cellence  of  this  telefcope  :  when  conftruded  with  three 
eye-glaffes  perfedly  equal,  the  colour  is  fenfibly  dimi- 
nithed,  and  by  ufing  an  eye-glafs  fomewhat  fmaller,  it 
may  be  removed  entirely „■ — We  fay  no  more  of  it  at 
prefent,  becaufe  we  fhall  find  its  conftrudion  included 
in  another,  which  is  ftill  more  perfed. 

It  is  evident  at  firft  fight  that  this  telefcope  may 
be  improved,  by  fubftituting  for  the  eye-glafs  the 
Huyghenian  double  eye-glafs,  or  field-glafs  and  eye-glafs 
reprefented  in  fig.  19.  and  20.  ^  and  that  the  firft: 
of  thefe  may  be  improved  and  rendered  achromatic* 

This  will  require  the  two  glaffes  e f  and  g  h  to  be  in- 
creafed  from  their  prefent  dimenfions  to  the  fize  of  a 
field-glafs,  fuited  to  the  magnifying  power  of  the  tele¬ 
fcope,  fuppofing  it  an  aftronomical  telefcope.  Thus  we 
fhall  have  a  telefcope  of  four  eye-glaffes.  The  three 
firft  will  be  of  a  confiderable  focal  diftance,  and  two  of 
them  will  have  a  common  focus  at  b .  But  this  is  confi- 
derably  different  from  the  eye-piece  of  four  glaffes  which 
are  now  ufed,  and  are  far  better.  We  are  indebted  for 
them  to  Mr  Dollond,  who  was  a  mathematician  as  well 
as  an  artift,  and  in  the  courfe  of  his  refearch  difeovered 
refources  which  had  not  been  thought  of.  Hq  had  not 
then  difeovered  the  achromatic  obje£l-glafs,  and  was 
bufy  in  improving  the  eye-glaffes  by  diminifhing  their 
fpherical  aberration.  His  firft  thought  was  to  make  the 
Huyghenian  addition  at  both  the  images  of  the  day  te¬ 
lefcope.  This  fuggefted  to  him  the  following  eye-piece 
of  five  glaffes. 

Fig.  24.  reprefents  this  eye-piece,  but  there  is  not  Fig*  24* 
room  for  the  objed-glafs  at  its  proper  diftance.  A  pen¬ 
cil  of  rays  coming  from  the  upper  point  of  the  objed  is 
made  to  converge  (by  the  objed-glafs)  to  G,  where  it 
would  form  a  picture  of  that  part  of  the  objed.  But  it 
is  intercepted  by  the  lens  A  a ,  and  its  axis  is  bent  to¬ 
wards  the  axis  of  the  telefcope  in  the  direction  a  b.  At 
the  fame  time,  the  rays  which  converged  to  G  converge 
to  g ,  and  there  is  formed  an  inverted  pidure  of  the  ob¬ 
ject  at  gf  The  axis  of  the  pencil  is  again  refraded  at 
L  1  L 
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Telcfeopfe.  b,  croffes  the  axis  of  the  telefcope  in  H,  is  refraCted 
again  at  c,  at  d,  and  at  e ,  and  at  laft  croffes  the  axis  in 
I.  The  rays  of  this  pencil,  diverging  from  g ,  arc  made 
lefs  diverging,  and  proceed  as  if  they  came  from  g'9  in 
the  line  B  gg'.  The  lens  c  C  caufes  them  to  converge 
to^',  in  the  line  G"  C gf.  The  lens  d  D  makes  them 
converge  dill  more  to  G",  and  there  they  form  an  ereCt 
picture  G"  F"  5  diverging  from  G",  they  are  rendered 
parallel  by  the  refraCtion  at  e. 

At  H  the  rays  are  nearly  parallel.  Had  the  glafs 
JB  b  been  a  little  farther  from  A,  they  would  have  been 
accurately  fo,  and  the  objeCt-glafs,  with  the  glaffes  A 
and  B,  would  have  formed  an  agronomical  telefcope 
with  the  Huyghenian  eye-piece.  The  glaffes  C,  I), 
and  E,  are  intended  merely  for  bending  the  rays  back 
again  till  they  again  crofs  the  axis  in  I.  The  glafs  C 
tends  chiefly  to  diminifli  the  great  angle  BH  b  ;  and 
then  the  two  glaffes  D  and  E  are  another  Huyghenian 
eye-piece. 

The  art  in  this  conflruCtion  lies  in  the  proper  adjud- 
ment  of  the  glaffes,  fo  as  to  divide  the  whole  bending  of 
the  pencil  pretty  equally  among  them,  and  to  form  the 
lad  image  in  the  focus  of  the  eye-glafs,  and  at  a  proper 
didance  from  the  other  glafs.  Bringing  B  nearer  to  A 
would  bend  the  pencil  more  to  the  axis.  Placing  C 
farther  from  B  would  do  the  fame  thing  *,  but  this  would 
be  accompanied  with  more  aberration,  becaufe  the  rays 
would  fall  at  a  greater  didance  from  the  centres  of  the 
fenfes.  The  greateft  bending  is  made  at  the  fieid-glafs 
D  ;  and  we  imagine  that  the  telefcope  would  be  irrr- 
proved,  and  made  more  diflinCt  at  lh$  edges  of  the  field, 
by  employing  another  glafs  of  great  focal  didance  be¬ 
tween  C  and  D. 

There  is  an  image  formed  at  H  of  the  objeCt-glaffes, 
and  the  whole  light  paffes  through  a  fmall  circle  in  this 
place.  It  is  ufual  to  put  a  plate  here  pierced  with  a 
hole  which  has  the  diameter  of  this  image.  A  fecond 
image  of  the  objeCt-glafs  is  formed  at  I,  and  indeed 
wherever  the  pencils  crofs  the  axis.  A  lens  placed  at 
H  makes  no  change  in  any  of  the  angles,  nor  in  the 
magnifying  power,  and  affeCts  only  the  place  where  the 
images  are  formed.  And,  on  the  other  hand,  a  lens 
placed  at  f  or  F",  where  a  real  image  is  formed,  makes 
no  change  in  the  places  of  the  images,  but  affeCts  the 
mutual  inclination  of  the  pencils.  This  affords  a  re- 
fource  to  the  artid,  by  which  he  may  combine  properties 
which  feem  incompatible. 

The  aperture  of  A  determines  the  vifible  field  and  all 
the  other  apertures. 

We  mud  avoid  forming  a  real  image,  fuch  as  f  g,  or 
F"  G",  on  or  very  near  any  glafs.  For  we  cannot  fee 
this  image  without  feeing  along  with  it  every  particle  of 
dud  and  every  fcratch  on  the  glafs.  We  fee  them  as 
making  part  of  the  object  when  the  image  is  exaCtly 
on  the  glafs,  and  we  fee  them  confufedly,  and  fo  as 
to  confufe  the  object,  when  the  image  is  near  it. 

For  when  the  image  is  on  or  very  near  any  glafs,  the 
pencil  of  light  occupies  a  very  fmall  part  of  its  furface, 
and  a  particle  of  dud  intercepts  a  great  proportion 
of  it. 

It  is  plain  that  this  conftruCtion  will  not  do  for  the 
telefcope  of  graduated  ir.druments,  becaufe  the  micro¬ 
meter  cannot  be  applied  to  the  fecond  image  f  g,  on  ac¬ 
count  of  its  being  a  little  diflorted,  as  has  been  obfer- 
ved  of  the  Huyghenian  eye-piece#. 
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Alfo  the  mterpofition  of  the  glafs  C  makes  it  difficult  Telefci 
to  correct  the  difperfion.  w“-y 

By  proper  reafoning  from  the  correction  in  the 
Huyghenian  eye-piece,  we  are  led  to  the  bed  conduc¬ 
tion  of  one  with  three  glaffes  *,  which  we  (hall  now  con- 
fider,  taking  it  in  a  particular  form,  which  fhall  make 
the  difcufifion  eafy,  and  make  us  fully  loaders  of  the 
principles  which  lead  to  a  better  form.  Therefore  let 
PA  (fig.  25.)  be  the  glafs  which  fird  receives  the  light  Fig.  25 
proceeding  from  the  image  formed  by  the  objeCt-glafs, 
and  let  OP  be  the  axis  of  the  extreme  pencil.  This  is 
refraCted  into  PR,  which  is  again  refracted  into  Ii  r  by 
the  next  lens  B  r.  Let  b  be  the  focus  of  parallel  rays  of 
the  fecond  lens.  Draw  PB  r.  We  know  that  A  b  : 
Z>B=:PB  :  B  r,  and  that  rays  of  one  kind  diverging 
from  P  will  be  collected  at  r.  But  if  PR,  PV  be  a  red 
and  a  violet  ray,  the  violet  ray  will  be  more  refraCted 
at  V,  and  will  crofs  the  red  ray  in  fome  intermediate 
point  g  of  the  line  R  r.  If  therefore  the  fird  image  had 
been  formed  preciftly  on  the  lens  PA,  we  fliould  have  a 
fecond  image  at  fg  free  from  all  coloured  fringes. 

If  the  refractions  at  P  and  R  are  equal  (as  in  the 
common  day  telefcope),  the  difperfion  at  V  mud  be 
equal  to  that  at  P,  or  the  angle  v  V  rzrVPR.  But  we 
have  ultimately  RPV  :  R r  VzzBC  :  AB,  (zzB  b  :  Ab 
by  the  focal  theorem).  Therefore  g  V  r  :  g  r  V,  (or 
g  r  :  g  V,  or  Cf:  /B)z=B  b  :  A  by  and  AB  ;  A  £= 
Rr:Rg. 

This  fliows  by  the  way  the  advantage  of  the  common 
day  telefcope.  In  this  AB  =  2  A  b,  and  therefore  f  is 
the  place  of  the  lad  image  which  is  free  from  coloured 
fringes.  But  this  image  will  not  be  feen  free  from  colour¬ 
ed  fringes  through  the  eye-glafs  C  r,  if  f  be  its  focus : 

For  had  g  r,  g  v  been  both  red  rays,  they  would  have 
been  parallel  after  refraCtion  *,  but  g  v  being  a  violet 
ray,  will  be  more  refraCted.  It  will  not  indeed  be  fo 
much  defle&ed  from  parallelifm  as  the  violet  ray,  which 
naturally  accompanies  the  red  ray  to  r,  becaufe  it  falls 
nearer  the  centre.  By  computation  its  difperfion  is  di- 
minifhed  about  ^th. 

In  order  that  g  v  may  be  made  parallel  to  g  r  after 
refraCtion,  the  refraCtion  at  r  mud  be  fuch  that  the  dif¬ 
perfion  correfponding  to  it  may  be  of  a  proper  magni¬ 
tude.  How  to  determine  this  is  the  quedion.  Let  the 
difperfion  at  g  be  to  the  difperfion  produced  by  the  re¬ 
fraCtion  at  r  (which  is  required  for  producing  the  in¬ 
tended  magnifying  power)  as  1  to  9.  Make  9  :  j=r 
ff  :  /'C,  ~  f  C  :  CD,  and  draw  the  perpendicular 
D  r1  meeting  the  refraCted  ray  rr1  in  r* ,  Then  we  know 
by  the  common  focal  theorem,  that  if f  be  the  focus  of 
the  lens  C  r,  red  rays  diverging  from  g  will  be  united 
in  r1.  But  the  violet  ray  g  v  will  be  refraCted  into  v  v’ 
parallel  to  rr1.  For  the  angle  v  rf  r  :  v  g  r  rr  (ulti¬ 
mately)  fC  :  CD,  nz  9  :  1.  Therefore  the  angle  v  r1  r 
is  equal  to  the  difperfion  produced  at  r,  and  therefore 
equal  to  r'  vv\  and  v  ■z/  is  parallel  to  r  r'. 

But  by  this  we  have  deflroyed  the  diflinCt  vifion  of 
the  image  formed  at  fg9  becaufe  it  is  no  longer  at  the 
focus  of  the  eye-glafs.  But  diflinCt  vifion  will  be  re- 
flored  by  pufhing  the  glaffes  nearer  to  the  objeCt-glafs. 

This  makes  the  rays  of  each  particular  pencil  more  di¬ 
vergent  after  refraCtion  through  A,  but  fcarcely  makes 
any  change  in  the  directions  of  the  pencils  themfelves. 

Thus  the  image  comes  to  the  focus  and  makes  no 
fenfible  change  in  the  difperfions.. 

la 
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n  efcope.  In  the  common  day  telefcope,  the  firft  Image  is  form- 
<i  v“'ed  in  the  anterior  focus  of  the  firft  eye-glafs,  and  the  fe- 
cond  image  is  at  the  anterior  focus  of  the  laft  eye-glafs. 
If  we  change  this  laft  for  one  of  half  the  focal  diftance, 
and  pa fli  in  the  eye-piece  till  the  image  formed  by  the 
objeft-glafs  is  half  way  between  the  firft  eye-glafs  and 
its  focus,  the  laft  image  will  be  formed  at  the  focus  of 
the  new  eye-glafs,  and  the  eye-piece  will  be  achroma¬ 
tic.  This  is  eafily  feen  by  making  the  ufual  computa¬ 
tions  by  the  focal  theorem.  But  the  vifible  field  is  di- 
minidied,  becaufe  we  cannot  give  the  fame  aperture  as 
before  to  the  new  eye-glafs  •,  but  we  can  fubftitute  for 
it  two  eye-glaffes  like  the  former,  placed  clofe  toge¬ 
ther.  This  will  have  the  fame  focal  diftance  with  the 
new  one,  and  will  allow  the  fame  aperture  that  we  had 
before. 

On  thefe  principles  may  be  demonftrated  the  correc¬ 
tion  of  colour  in  eye-pieces  with  three  glaffes  of  the  fol¬ 
lowing  conftrufHon. 

Let  the  glaffes  \  and  B  be  placed  fo  that  the  pofte- 
rior  focus  of  the  firft  nearly  coincides  with  the  anterior 
focus  of  the  fecond,  or  rather  fo  that  the  anterior  focus 
of  B  may  be  at  the  place  where  the  image  of  the  ob- 
jeft-glaf*  is  formed,  by  which  fituation  the  aperture  ne- 
ceftary  for  tranfmiuing  the  whole  light  will  be  the 
final  left  polTible.  Place  the  third  C  at  a  diftance  from 
the  fecond,  which  exceeds  the  film  of  their  focal  di- 
ftances  by  a  fpace  which  is  a  third  proportional  to  the 
diftance  of  the  firft  and  fecond,  and  the  focal  diftance 
of  the  fecond.  The  diftance  of  the  firft  eye-glafs  from 
the  objecl-glafs  muft  be  equal  to  the  product  of  the 
focal  diftance  of  the  firft  and  fecond  divided  by  their 
fum. 

Let  O  0,  A  a,  B  b,  Cr,  the  focal  diftances  of  the 
glaftes,  be  O,  «,  b ,  c.  Then  make  AB  =  a  +  b  nearly  5 

b*  be 

BC  h:£-|-c4-7 - ;  OA=t - The  amplificatiorl 

*  1  b-\-c  b-\~  c 

or  magnifying  power  will  be  zz  the  equivalent  cye- 

glafs  rr  and  the  field  of  vifion  zr  3438'  X 

Aperture  of  A 
foe.  diit.  ob.  gl.* 


heft  glafles,  without  underftanding  the  principle,  and  Telefcope, 
therefore  frequently  miftaking.  We  fee  many  eye- 
pieces  which  are  far  from  being  achromatic.  We  ima¬ 
gine  therefore  that  it  will  be  an  acceptable  thing  to 
the  artifts  to  have  precife  inftru&ions  how  to  proceed, 
nothing  of  this  kind  having  appeared  iiftour  language, 
and  the  inveftigations  of  Emler,  d’Alembert,  and  even 
Bofcovich,  being  fo  abftrufe  as  to  be  inacceftible  to  all 
but  experienced  analyfts.  We  hope  to  render  it  ex¬ 
tremely  fimple. 

It  is  evident,  that  if  we  make  the  rays  of  different 
colours  unite  on  the  furface  of  the  laft  eye-glafs  but  one, 
commonly  called  the  field-glcifs,  the  thing  will  be  done, 
becaufe  the  difperfion  from  this  point  of  union  will  then 
unite  with  the  difperfion  produced  by  this  glafs  alone  y 
and  this  increafed  difperfion  may  be  corre&ed  by  the 
laft  eye-glafs  in  the  way  already  fhown. 

Therefore  let  A,  B  (fig.  26.)  be  the  ftations  which  Fig. 
we  have  fixed  on  for  the  firft  and  fecond  eye-glafies,  in 
order  to  give  a  proper  portion  of  the  whole  refraction 
to  the  fecond  glafs.  Let  b  be  the  anterior  focus  of  B. 

Draw  PBr  through  the  centre  of  B.  Make  A b  : 
z=AB:  BK.  Draw  the  perpendicular  K  r,  meeting 
the  refracted  ray  in  r.  We  know  by  the  focal  theo¬ 
rem,  that  red  rays  diverging  from  P  will  converge  to 
r ;  but  the  violet  ray  PV,  being  more  refracted,  will 
crofs  R r  in  fome  pointy.  Drawing  the  perpendicular 
f  g,  we  get  f  for  the  proper  place  of  the  field-glafs.  Let 
the  refra&ed  ray  R  r,  produced  backward,  meet  the  ray 
OP  coming  from  the  centre  of  the  obje£l -glafs  in  O. 

Let  the  angle  of  difperfion  RPV  be  called  /?,  and  the 
angle  of  difperfion  at  V,  that  is,  r  V  v ,  be  v9  and  the 
angle  V  r  R  be  r. 

It  is  evident  that  OR  :  OP  mp  :  v,  becaufe  the  dif- 
perfions  are  proportional  to  the  fines  of  the  refractions, 
which,  in  this  cafe,  are  very  nearly  as  the  refractions 
themfelves. 

OP/  op  p  B ' 


op  p  B  \ 
;7g  °rbh) 


be  made  rr  m.  Then  v  zr: 


AB,  mb  B  :  A  b,  and  rmp. 


LetoRl0rpB  r 

tnp  ;  alfo p  :  r  —  BK 

or  making  ^:=z72,  rmnp;  therefore  v  :  rmr* 

p  B  A  b  t>  \  7 

■  =  nr  iB'="E:Ai- 


Thefe  eye-pieces  will  admit  the  ufe  of  a  micrometer 
at  the  place  of  the  firft  image,  beeaufe  it  has  no  diftor- 
tion. 

Mr  Dollond  was  anxious  to  combine  this  achromatifm 
«f  the  eye-pieces  with  the  advantages  which  he  had 
found  in  the  eye-pieces  with  five  glaftes.  This  eye-piece 
of  three  glaffes  neceffarily  has  a  very  great  refraction  at 
the  glafs  B,  where  the  pencil  which  has  come  from  the 
other  fide  of  the  axis  muft  be  rendered  again  conver¬ 
gent,  or  at  leaft  parallel  to  it.  This  occafions  confider- 
able  aberrations.  This  may  be  avoided  by  giving  part 
of  this  refraction  to  a  glafs  put  between  the  firft  and  fe¬ 
cond,  in  the  fame  way  as  he  has  done  by  the  glafs  B 
put  between  A  and  C  in  his  five  glafs  eye-piece.  But 
this  deranges  the  whole  proccfs.  His  ingenuity,  how¬ 
ever,  furmounted  this  difficulty,  and  he  made  eye-pieces 
of  four  glaftes,  which  feem  as  perfect  as  can  be  defired. 
He  has  not  publifhed  his  ingenious  inveftigation  *,  and 
we  obferve  the  London  artifts  work  very  much  at  ran¬ 
dom,  probably  copying  the  proportions  of  fome  of  his 


The  angle  R  g  V  rz  g  V  r  r  V  zr: p  .  in  4-  n  ;  and 
R  g  V  :  R  r  v  =zR  r  :  or  7/2  +  11  :  tfzzR  r  :  R  g9  and 

R  r  rzR  r — — — .  But  R  r  is  ultimately  rr  BK  =  AB 
6  m  -4-  n 

b  B  AB  -  p  AB  71  n 

— =  - .  Therefore  Kg  zr  - - X  — —  =  — r-, 

Ab  n  n  in  -ft  n  m  -ft  n 


and  B  f == 


AB 


772  -ft  Jl 

This  value  of  By*  is  evidently  zr  b  B  x 


AB 


p  &  -ft  A  b 

Now  b  B  being  a  conftant  quantity  while  the  glafs  B  is 

•  •  1  AB 

the  fame,  the  place  of  union  varies  with  ^Ab'  ^ 

we  remove  B  a  little  farther  from  A,  we  increafe  AB, 
and  p  B,  and  A  by  each  by  the  fame  quantity.  This  evi¬ 
dently  diminifhes  B  f.  On  the  other  hand,  bringing 
B  nearer  to  A  increafes  B  f  If  we  keep  the  diftance 
between  the  glaftes  the  fame,  but  increafe  the  focal  di¬ 
ftance  b  B,  we  augment  B  f  becaufe  this  change  aug- 
L  1  2  ments 
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Telefcope.  ments  the  numerator  and  diminilhes  the  denominator  of 
&  B  X  AB 


the  fra&ion 


^B  +  A^* 


In  this  manner  we  can  unite  the  colours  at  what  di- 
fiance  we  pleafe,  and  confequently  can  unite  them  in 
the  place  of  the  intended  field-glafs,  from  which  they 
will  diverge  with  an  increafed  difperfion,  viz.  with  the 
difperllon  competent  to  the  refra&ion  produced  there, 
and  the  difperfion  p  x'm-f-n  conjoined. 

It  only  remains  to  determine  the  proper  focal  di- 
ftances  of  the  field-glafs  and  eye-glafs,  and  the  place  of 
the  eye-glafs,  fo  that  this  difperfion  may  be  finally  cor- 
re£ted. 

This  is  an  indeterminate  problem,  admiting  of  an  in¬ 
finity  of  folutions.  We  (hall  limit  it  by  an  equal  divi- 
fion  of  the  two  remaining  refra£lions,  which  are  necef- 
farv  in  order  to  produce  the  intended  magnifying  power. 
This  confirufrion  has  the  advantage  of  diminilhing  the 
aberration.  Thus  we  know  the  two  refra&ions,  and 
the  difperfion  competent  to  each  ;  it  being  nearly  -^Tth 
of  the  refra&ion.  Call  this  q .  The  whole  difperfion 
at  the  field-glafs  confifts  of  q,  and  of  the  angle  K  g  V  of 
fig.  19.  which  we  alfo  know  to  be  =  pxm-\-n.  Call 
their  fum  s. 

Fig.  27.  Let  fig.  27.  reprefent  this  addition  to  the  eye-piece. 

C^  is  the  field-glafs  coming  in  the  place  of/^  of  fig.  26. 
and  Rgw  is  the  red  ray  coming  from  the  glafs  BR. 
Draw^-J  parallel  to  the  intended  emergent  pencil  from 
the  eye-glafs  j  that  is,  making  the  angle  C  s  g  with  the 
axis  correfpond  to  the  intended  magnifying  power.  Bi- 
fe&  this  angle  by  the  line  g  K.  Make  s g  :  gq—s:  q , 
and  draw  ^K,  cutting  C^  in  /.  Draw  /2D,  cutting 
g  h  in  S,  and  the  axis  in  D.  Draw  2  d  and  D  r  perpen¬ 
dicular  to  the  axis.  Then  a  lens  placed  in  D,  having 
the  focal  difiance  D  d,  will  defiroy  the  difperfion  at  the 
lens  gc,  which  refra&s  the  ray  g  w  into  g  r. 

Let  g  v  be  the  violet  ray,  making  the  angle  vg  r~s. 
It  is  plain,  by  the  common  optical  theorem,  that  g  r 
will  fee  refra&ed  into  rr1  parallel  to  2 D.  Draw g  Dr' 
meeting  r  r\  and  join  v  r'.  By  the  focal  theorem  two  red 
ray sgrg  v ,  will  be  united  in  r'.  But  the  violet  ray gv 
will  be  more  refra&ed,  and  will  take  the  path  vv’,  ma¬ 
king  the  angle  of  difperfion  r  v  vz=q,  very  nearly,  be- 
caufe  the  difperfion  at  v  does  not  fenfibly  differ  from 
that  at  r.  Now,  in  the  fmall  angles  of  refraction  which 
obtain  in  optical  infiruments,  the  angles  rr  v ,  rgv  are 
very  nearly  as  gr .  and  rr1,  or  as^D  and  Dr',  or  as 
CD  and  DT ;  which,  by  the  focal  theorem,  are  as  C^ 
and  r/D;  that  is,  Dd :  dc=rgv  :  rr*v.  But  D  d  :  dC 
:  $/,  —rg  :  gq,  zzs  :  q.  But  rgv=zs;  there¬ 
fore  rr'v  =  q ,  =  rf  v  v\  and  v  v'  is  parallel  to  r  r ',  and 
the  whole  difperfion  at  g  is  corre&ed  by  the  lens  D  r. 
The  focal  diftance  C  c  of  C^  is  had  by  drawing  C  k 
parallel  to  K^,  meeting  in  x ,  and  drawing  k  ^per¬ 
pendicular  to  the  axis. 

It  is  eafy  to  fee  that  this  (not  inelegant)  conftruClion  is 
not  limited  to  the  equality  of  the  refraClions  wgr ,  K rr'. 
In  whatever  proportion  the  whole  refraClion  wg  s  is  di¬ 
vided,  we  al  ways  can  tell  the  proportion  of  the  difper- 
fions  which  the  two  refraClions  occafion  at  g  and  r,  and 
can  therefore  find  the  values  of  s  and  q .  Indeed  this 
folution  includes  the  problem  in  p.  266.  col.  2.  par.ult.  j 
but  it  had  not  occurred  to  us  till  the  prefent  occafion. 
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Our  readers  will  not  be  difpleafed  with  this  variety  of  TelefC( 
refource.  v 

The  intelligent  reader  will  fee,  that  in  this  folution 
fome  quantities  and  ratios  are  affirmed  as  equal  which 
are  hot  ftriCtly  fo,  in  the  fame  manner  as  in  all  the  ele¬ 
mentary  optical  theorems.  The  parallelifm,  however, 
of  w'  and  rr'  may  be  made  accurate,  by  pufhing  the 
lens  D  r  nearer  to  C^,  or  retiring  it  from  it.  We  may 
alfo,  by  pufhing  it  ftill  nearer,  induce  a  fmall  diver¬ 
gency  of  the  violet  ray,  fo  as  to  produce  accurate  vifion 
in  the  eye,  and  may  thus  make  the  vifion  through  a 
telefcope  more  perfect  than  with  the  naked  eye,  where 
difperfion  is  by  no  means  avoided.  It  would  therefore 
be  an  improvement  to  have  the  eye-glafs  in  a  Aiding 
tube  for  adjufiment.  Bring  the  telefcope  to  diftinft 
vifion  ;  and  if  any  colour  be  vifible  about  the  edges  of 
the  field,  fhift  the  eye-glafs  till  this  colour  is  removed. 

The  vifion  may  now  become  indifiin£t :  but  this  is  cor- 
re&ed  by  fhifting  the  place  of  the  whole  eye-piece. 

We  have  examined  trigonometrically  the  progrefs  of 
a  red  and  a  violet  ray  through  many  eye-pieces  of  Dol- 
lond’s  and  Ramfden’s  beft  telefcopes  \  and  we  have 
found  in  all  of  them  that  the  colours  are  united  on  or 
very  near  the  field-glafs  \  fo  that  we  prefume  that  a 
theory  fome  what  analogous  to  ours  has  dire&ed  the  in¬ 
genious  inventors.  We  meet  with  many  made  by 
other  artifis,  and  even  fome  of  theirs,  where  a  confi- 
derable  degree  of  colour  remains,  fometimes  in  the  na¬ 
tural  order  and  often  in  the  contrary  order.  This  mult 
happen  in  the  hands  of  mere  imitators,  ignorant  of  prin¬ 
ciple.  We  prefume  that  we  have  now  made  this  prin¬ 
ciple  fufficicntly  plain. 

Fig.  28.  reprefents  the  eyc-piece  of  a  very  fine  fpy-  p-  2j 
glafs  by  Mr  Ramfden  ;  the  focal  length  of  its  obje£t- 
glafs  is  inches,  with  JT~th  of  aperture,  20  05'  of  vi¬ 
sible  field,  and  15.4  magnifying  power.  The  diftances 
and  focal  lengths  are  of  their  proper  dimenfions,  but  the 
apertures  are  larger,  that  the  progrefs  of  a  lateral  pen¬ 
cil  might  be  more  difiin£Uy  drawn.  The  dimenfions 
are  as  follow  : 

Foe.  lengths  Aff  =0.77  5  B^rzT.025  Cczzi.Oi  D^zzo.79. 
Difiances  AB=:i.i8  BC=i.83  CDn.105. 

It  is  perfe£tly  achromatic,  and  the  colours  are  united, 
not  precifely  at  the  lens  Cg,  but  about  -4~th  of  an  inch 
nearer  the  eye-glafs. 

It  is  obvious  that  this  combination  of  glafles  may  be 
ufed  as  a  microfcope  5  for  if,  inftead  of  the  image  formed 
by  the  obje£t-glafs  at  FG,  we  fubftitute  a  fmall  objeft, 
illuminated  from  behind,  as  in  compound  microfcopes  ^ 
and  if  we  draw  the  eye-piece  a  very  fmall  way  from  this 
obje£t,  the  pencils  of  parallel  rays  emergent  from  the 
eyc-glafs  D  will  become  convergent  to  very  diftant 
points,  and  will  there  form  an  inverted  and  enlarged 
pifture  of  the  obje£t,  which  may  be  viewed  by  a  Huy- 
ghenian  eye-piece  5  and  we  may  thus  get  high  magnify- 
ing  powers  without  ufing  very  deep  glafles.  We  tried 
the  eye-picce  of  which  wc  have  given  the  dimenfions  in 
this  way,  and  found  that  it  might  be  made  to  magnify 
180  times  with  very  great  diftin£tnefs.  When  ufed  as 
the  magnifier  of  a  folar  microfcope,  it  infinitely  furpafles 
every  thing  we  have  ever  feen.  The  pi&ure  formed  by 
a  folar  microfcope  is  generally  fo  indiftin£l,  that  it  is  fit 
only  for  amufing  ladies  \  but  with  this  magnifier  it  feem- 
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We  therefore  recommend  this  to  fimpl 


TEL 


T,  'cop*,  ed  peifeaiy  (harp 

'  the  artifts  as  a  valuable  article  of  their  trade. 

The  only  thing  which  remains  to  be  confidered  in  the 
theory  of  refradting  telefcopes  is  the  forms  of  the  differ¬ 
ent  lenfes.  Hitherto  we  have  had  no  occafion  to  cou- 
fider  any  thing  but  their  focal  diftances  ;  but  their  aber¬ 
rations  depend  greatly  on  the  adjuftment  of  their  forms 
to  their  fituations.  When  the  conjugate  focufes  of  a 
lens  are  determined  by  the  fervices  which  it  is  to  per¬ 
form  there  is  a  certain  form  or  proportion  between 
the  curvatures  of  their  anterior  and  pofterior  furfaces, 
which  will  make  their  aberrations  the  fmalleft  poflible. 

It  is  evident  that  this  proportion  is  to  be  obtained  by 
making  the  fluxion  of  the  quantity  within  the  paren- 
tbefis  in  the  formula  at  the  top  of  col.  2.  p.  248.  equal  to 
nothing.  When  this  is  done,  we  obtain  this  formula  for  a, 
the  radius  of  curvature  for  the  anterior  furface  of  a  lens. 

1  2 m  “fr* T7L  i  4;;*4~4_^  where  m  is  the  ratio  of  the 

a  2//*+4  2(#»+4)r 

fine  of  incidence  to  the  fine  of  refradtion,  and  r  is  the 
diftance  of  the  focus  of  incident  rays,  pofitive  or  nega¬ 
tive,  according  as  they  converge  or  diverge,  all  meafured 
on  a  fcale  of  which  the  unit  is  n ,  =  half  of  the  radius 
of  the  equivalent  ifofceles  lens. 

It  will  be  fufficiently  exadt  for  our  purpofe  to  fuppofe 

In  this  cafe  -*=— 
a  1 


3  .  3 1 

7/=-,  though  it  is  more  nearly  — • 
2  20 


10  _4^£+22 
+  49 r 

I  1 — a 

a  ""  a 


Therefore  azz 


49  r 


42r+70 


And  \ 
b 


As  an  example,  let  it  be  required  to  give  the  radii  of 
curvature  in  inches  for  the  eye  glafs  of  page  262. 
col.  1.  par.  4.  which  we  (hall  fuppofe  of  i-J-  inches  focal 
diftance,  and  that  ec  (=r)  is  3^th  inches. 

The  radius  of  curvature  for  the  equivalent  ifofceles 


lens  is  1.5,  and  its  half  is  0.75.  Therefore 


=  5 ;  and  our  formula  is  az 


49X5 


_ _3L 

'0.7  s’ 

_245  _ 
■28o’  - 


'42  X  5 +.7°' 

°-I  25  J  L 
=“o — ,  and  b: 

0.875 

Thefe  values  are  parts  of  a  fcale,  of  which  the  unit  is 
0.75  Inches.  Therefore 


O.875  *,  and  ~=- - 

' J  7  b  a 


_°-875 
'0.125’  7 


0,  in  inches,  =0.875x0.75,  =0.65525 
£,  in  inches,  =7x0.75,  =5-25- 


furface  is 


1 — a  is  a 
centre  of 


And  here  we  muft  obferve  that  the  pofterior 
concave :  for  b  is  a  pofitive  quantity,  becaufe 
pofitive  quantity  as  well  as  a  ;  therefore  the 
fphericity  of  both  furfaces  lies  beyond  the  lens. 

And  this  determination  is  not  very  different  from  the 
ufual  pradtice,  which  commonly  makes  this  lens  a  plane 
convex  with  its  flat  fide  next  the  eye  :  and  there  will 
not  be  much  difference  in  the  performance  of  thefe  two 
lenfes ;  for  in  all  cafes  of  maxima  and  minima,  even  a 
pretty  confiderable  change  of  the  heft  dimenfions  does 
not  make  a  fenfible  change  in  the  refult. 

The  fame  confideration  leads  to  a  rule  which  is  very 


and  fufRciently  exadt  for  ordinary  fituations.  Telefcope^ 
This  is  to  make  the  curvatures  fuch,  that  the  incident 
and  emergent  pencils  may  be  nearly  equally  inclined 
to  the  furfaces  of  the  lens.  Thus  in  the  eye-pieee  with 
five  glaffes,  A  and  B  fhould  be  moft  convex  on  their 
anterior  fides  ;  C  fhould  be  moft  convex  on  the  pofterior 
fide  ;  D  fhould  be  nearly  ifofceles  \  and  E  nearly  plano¬ 
convex. 

But  this  is  not  fo  eafy  a  matter  as  appears  at  firft  fight. 

The  lenfes  of  an  eye-piece  have  not  only  to  bend  the 
feveral  pencils  of  light  to  and  from  the  axis  of  the  tele- 
fcope  •,  they  have  alfo  to  form  images  on  the  axes  of 
thefe  pencils.  Thefe  offices  frequently  require  oppofite 
forms,  as  mentioned  in  par.  3.  col.  2.  p.  261.  Thus 
the  glafs  A,  fig.  28.  fhould  be  moft  convex  on  the  fide  Fig.  aS. 
next  the  objedt,  that  it  may  produce  little  diftortion  of 
the  pencils.  But  it  fhould  be  moft  convex  next  the 
eye,  that  it  may  produce  diftindt  vifion  of  the  image 
FG,  which  is  very  near  it.  This  image  fhould  have  its 
concavity  turned  towards  A,  whereas  it  is  towards  the 
objedt-glafs.  We  muft  therefore  endeavour  to  make  the 
vertical  image  fg  flatter,  or  even  convex.  This  requires 
a  glafs  very  flat  before  and  convex  behind.  For  fimilar 
reafons  the  objedt-glafs  of  a  microfcope  and  the  fimple 
eye-glafs  of  an  aftronomical  telefcope  fhould  be  formed 
the  fame  way. 

This  is  a  fubjedt  of  moft  difficult  difcuflion,  and  re¬ 
quires  a  theory  which  few  of  our  readers  would  relifh  \ 
nor  does  our  limits  afford  room  for  it.  The  artifts  are 
obliged  to  grope  their  way.  The  proper  method  of  ex¬ 
periment  would  be,  to  make  eye-pieces  of  large  dimen¬ 
fions,  with  extravagant  apertures  to  increafe  the  aberra¬ 
tions,  and  to  provide  for  each  ftation  A,  B,  C,  and  D, 
a  number  of  lenfes  of  the  fame  focal  diftance,  but  of  dif¬ 
ferent  forms  ;  and  we  would  advife  making  the  trial 
in  the  'way  of  a  folar  microfcope,  and  to  have  two  eye¬ 
pieces  on  trial  at  once.  Their  pidtures  can  be  formed 
on  the  fame  fcreen,  and  accurately  compared  j  whereas 
it  is  difficult  to  keep  in  remembrance  the  performance 
of  one  eye-piece,  and  compare  it  with  another. 

We  have  now  treated  the  theory  of  refradting  tele¬ 
fcopes  with  confiderable  minutenefs,  and  have  perhaps 
exceeded  the  limits  which  fome  readers  may  think  rea- 
fonable.  But  we  have  long  regretted  that  there  is  not 
any  theory  on  this  fubjedl  from  which  a  curious  perfon 
can  learn  the  improvements  which  have  been  made  fince 
the  time  of  Dr  Smith,  or  an  artift  learn  how  to  proceed 
with  intelligence  in  his  profeflion.  If  we  have  accom* 
pliftied  either  of  thefe  ends,  we  truftthat  the  public  will 
receive  our  labours  with  fatisfadlion. 

We  cannot  add  any  thing  to  what  Dr  Smith  has  de¬ 
livered  on  the  theory  of  refiedting  telefcopes.  There  ap¬ 
pears  to  be  the  fame  poffibility  of  corredting  the  aber¬ 
ration  of  the  great  fpeculum  by  the  contrary  aberration 
of  a  convex  fmall  fpeculum,  that  we  have .  pradlifed.  in 
the  compound  objedt-glafs  of  an  achromatic  refradting 
telefcope.  But  this  cannot  be,  unlefs  we  make  the  ra¬ 
dius  of  the  convex  fpeculum  exceedingly  large,  which 
deftroys  the  magnifying  power  and  the  brightnefs. 

This  therefore  muft  be  given  up.  Indeed  their  per¬ 
formance,  when  well  executed,  does  already  furpafs  all 
imagination.  Dr  Herfchel  has  found  great  advantages 
in  what  he  calls  the  front  view ,  not  ufing  a  plane  mir¬ 
ror  to  throw  the  pencils  to  one  fide.  But  this  cannot 

be 
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Telefcope.  be  pra&ifed  In  any  but  telcfcopes  fo  large,  that  the  lofs 
,L'  of  light,  occafloncd  by  the  interpofition  of  the  obferver’s 
head,  may  be  difregardcd. 

Nothing  remains  but  to  defcribe  the  mechanifm  of 
fonie  of  the  mod  convenient  forms. 

To  defcribe  all  the  varieties  of  (hape  and  accommo¬ 
dation  which  may  be  given  to  a  telefcope,  would  be  a 
talk  as  trifling  as  prolix.  The  artifts  of  London  and  of 
Paris  hare  racked  their  inventions  to  pleafe  every  fancy, 
and  to  fuit  every  purpofe.  We  (hall  content  ourfelves 
with  a  few  general  maxims,  deduced  from  the  feientific 
confideration  of  a  telefcope,  as  an  inftrument  by  which 
the  vifual  angle  fubtended  by  a  diflant  object  is  greatly 
magnified. 

The  chief  confideration  is  to  have  a  fteady  view  of 
the  diflant  objeft.  This  is  unattainable,  unlefs  the  axis 
of  the  inflrument  be  kept  conftantly  directed  to  the 
fame  point  of  it :  for  when  the  telefcope  is  gently  fhifted 
from  its  pofition,  the  object  feems  to  ?nove  in  the  fame 
or  in  the  oppofite  direction,  according  as  the  telefcope 
inverts  the  obje61  or  fhows  it  ere6L  This  is  owing  to 
the  magnifying  power,  becaufe  the  apparent  angular 
motion  is  greater  than  what  we  naturally  conned!  with 
the  motion  of  the  telefcope.  This  does  not  happen 
when  we  look  through  a  tube  without  glaffes. 

All  (baking  of  the  inflrument  therefore  makes  the 
object  dance  before  the  eye*,  and  this  is  difagreeable, 
and  hinders  us  from  feeing  it  diftindlly.  But  a  tremu¬ 
lous  motion,  however  fmall,  is  infinitely  more  prejudicial 
to  the  performance  of  a  telefcope,  by  making  the  object 
quiver  before  us.  A  perfon  walking  in  the  room  pre¬ 
vents  us  from  feeing  diftindlly  *,  nay,  the  very  pulfation 
in  the  body  of  the  obferver,  agitates  the  floor  enough  to 
produce  this  effedl,  when  the  telefcope  has  a  great  mag¬ 
nifying  power:  Tor  the  vifible  motion  of  the  objedl  is 
then  an  imperceptible  tremor,  like  that  of  an  harpfi- 
chord  wire,  which  produces  an  effedfc  prccifely  fimilar 
to  optical  indiftindlnefs  \  and  every  point  of  the  objedl 
is  diflufed  over  the  whole  fpace  of  the  angular  tremor, 
and  appears  coexiflent  in  every  part  of  this  fpace,  juft  as 
a  harpflehord  wire  does  while  it  is  founding.  The  more 
rapid  this  motion  ij,  the  indiftindlnefs  is  the  more  com¬ 
plete.  Therefore  the  more  firm  and  elaftic  and  well 
bound  together  the  frame-work  and  apertures  of  our 
telefcope  is,  the  more  hurtful  will  this  confequence  be. 
A  mounting  of  lead,  were  it  practicable,  would  be  pre¬ 
ferable  to  wood,  iron,  or  brafs.  This  is  one  great  caufe 
of  the  indiftindlnefs  of  the  very  fineft  reflecting  telefeopes 
of  the  ufual  conftruCtions,  and  can  never  be  totally  re¬ 
moved.  In  the  Gregorian  form,  it  is  hardly  pofifible  to 
damp  the  elaftic  tremor  of  the  fmall  fpeculum,  carried 
by  an  arm  fupported  at  one  end  only,  even  though  the 
tube  were  motionlefs.  We  were  witnefifes  of  a  great 
improvement  made  on  a  four-feet  reflecting  telefcope, 
by  fupporting  tbe  fmall  fpeculum  by  a  ftrong  plate  of 
lead  placed  acrofs  the  tube,  and  led  by  an  adjufting 
ferew  at  each  end.  But  even  the  great  mirroY  may  vi¬ 
brate  enough  to  produce  indiftinCtnefs.  RefraCting  te- 
lefcopes  arc  free  from  this  inconveniency,  becaufe  a  fmall 
angular  motion  of  the  objeCt -glafs  round  one  of  its  own 
diameters  has  no  fenfible  effeCt  on  the  image  in  its  fo¬ 
cus.  They  are  affeCted  only  by  an  angular  motion  of 
.the  axis  of  the  telefcope  or  of  the  eye-glades. 

This  {ingle  confideration  gives  us  great  help  towards 
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judging  of  the  merits  of  any  particular  apparatus.  We  Tele 
lhould  lludy  it  in  this  particular,  and  fee  whether  its^!i 
form  makes  the  tube  readily  fufceptible  of  fuch  tremu¬ 
lous  motions.  If  it  does,  the  firmer  it  is  and  the  more 
elaftic  it  is,  the  worfe.  All  forms  therefore  where  the 
tube  is  fupported  only  near  the  middle,  or  where  the 
whole  immediately  or  remotely  depend  on  one  narrow 
joint,  are  defe&ive. 

Reafoning  in  this  ^vay,  we  fay  with  confidence,  that 
of  all  the  forms  of  a  telefcope  apparatus,  the  old  fafliion- 
ed  fimple  Hand  reprefented  in  fig.  29.  is  by  far  the  belt,  Fig.  5 
and  that  others  are  fuperior  according  as  the  difpofition 
of  the  points  of  fupport  of  the  tube  approaches  to  this. 

Lei  the  pivots  A,  B,  be  fixed  in  the  lintel  and  foie  of  a 
window.  Let  the  four  braces  terminate  very  near  to 
thefe  pivots.  Let  the  telefcope  lie  on  the  pin  F/J  reft- 
ing  on  the  ftioulder  round  the  eye-piece,  while  the  far 
end  of  it  relts  on  one  of  the  pins  /,  2,  3,  &c.  ;  and  let 
the  diftance  of  thefe  pins  from  F  very  little  exceed  the 
length  of  the  tclefcopa.  The  trembling  of  the  axis,  even 
when  confiderable,  cannot  afteCt  the  poC;ion  of  the 
tube,  becaufe  the  braces  terminate  almoft  at  the  pivots. 

The  tremor  of  the  brace  CD  does  as  little  harm,  becaufe 
it  is  nearly  perpendicular  to  the  tube.  And  if  the  ob- 
jeCt-glafs  were  clofe  at  the  upper  fupporting  pin,  and 
the  focus  at  the  lower  pin  F,  even  the  bending  and 
trembling  of  the  tube  will  have  no  effeCt  on  its  optical 
axis.  The  inftrument  is  only  fubjeCt  to  horizontal  tre¬ 
mors.  Thefe  may  be  almoft  annihilated  by  having  a 
(lender  rod  coming  from  a  hook’s  joint  in  the  fide  of 
the  window,  and  pafiing  through  fuch  another  joint 
clofe  by  the  pin  F.  We  have  feen  an  inftrument  of  this 
form,  having  AB  parallel  to  the  earth’s  axis.  The 
whole  apparatus  did  not  coft  50  (hillings,  and  we  find 
it  not  in  the  leaft  fenfible  manner  affeCted  by  a  ftorm  of 
wind.  It  was  by  obfervations  with  this  inftrument  that 
the  tables  of  the  motions  of  the  Georgium  Sidus,  pub- 
lifhed  in  the  Edinburgh  TranfaCtions,  were  conftruaed, 
and  they  are  as  accurate  as  any  that  have  yet  appear¬ 
ed.  This  is  an  excellent  equatorial. 

But  this  apparatus  is  not  portable,  and  it  is  fadly  de¬ 
ficient  in  elegance.  The  following  is  the  beft  method 
we  have  feen  of  combining  thefe  circumftances  with  the 
indifpenfable  requifites  of  a  good  telefcope. 

The  pillar  VX  (fig.  30.)  rifes  from  a  firm  (land,  and  Fig.  3<: 
has  a  horizontal  motion  round  a  cone  which  completely 
fills  if.  This  motion  is  regulated  by  a  rack- work  in 
the  box  at  V.  The  ferew  of  this  rack-work  is  turned 
by  means  of  the  handle  P,  of  a  convenient  length,  and 
the  ferew  may  be  difengaged  by  the  click  or  detent  V, 
when  we  would  turn  the  inftrument  a  great  wav  at  once. 

The  telefcope  has  a  vertical  motion  round  the  joint  £) 
placed  near  the  middle  of  the  tube.  The  lower  end  of 
the  tube  is  fupported  by  the  ftay  OT.  This  eonfifts  of 
a~tubc  RT,  faftened  to  the  pillar  by  a  joint  T,  which 
allows  the  ftay  to  move  in  a  vertical  plane.  Within 
this  tube  Hides  another,  with  a  (lift  motion.  This  tube 
is  connected  with  the  telefcope  by  another  joint  O,  alfo 
admitting  motion  in  a  vertical  plane.  The  fide  M  of 
this  inner  tube  is  formed  into  a  rack,  in  which  w'orks  a 
pinion  fixed  to  the  top  of  the  tube  RT,  and  turned  by 
tbe  flat  finger-piece  R.  The  reader  will  readily  fee  the 
advantages  and  the  remaining  defers  of  this  apparatus. 

It  is  very  portable,  becaufe  the  telefcope  is  eafily  difen¬ 
gaged  from  it,  and  the  legs  and  ftay  fold  up.  If  the 
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fcope.  joint  {)  were  Immediately  under  A,  it  would  be  much 
rL^J  £reer  frora  all  tremor  in  the  vertical  plane.  But  no¬ 
thin0*  can  hinder  other  tremors  arifing  from  the  long 
pillar  and  the  three  fpringy  legs.  Thefe  communicate 
all  external  agitations  with  great  vigour.  The  inftru- 
ment  ihould  be  fet  on  a  Hone  pedeftal,  or,  what  is  bet¬ 
ter,  a  calk  filled  with  wet  fand.  This  pedeftal,  which 
neceftity  perhaps  fuggefted  to  our  fcientific  navigators, 
is  the  beft  that  can  be  imagined. 

$1.  Fig.  31.  is  the  (land  ufually  given  to  rcfte£ling  tele- 
fcopes.  The  vertical  tube  FBG  is  faftened  to  the  tube 
by  finger  ferews,  which  pafs  through  the  flits  at  F  and 
G.  This  arch  turns  round  a  joint  in  the  head  of  the 
divided  pillar,  and  has  its  edge  cut  into  an  oblique  rack, 
which  is  a61ed  on  by  the  horizontal  ferew,  furnifhed 
with  the  finger-piece  A.  This  ferew  turns  in  a  hori¬ 
zontal  fquare  frame.  This  frame  turns  round  a  horizon¬ 
tal  joint  in  the  off-fide,  which  cannot  be  feen  in  this 
view.  In  the  fide  of  this  frame  next  the  eye  there  is  a 
finger-ferew  a ,  which  paffes  through  the  frame,  and 
preffes  on  the  round  horizontal  plate  D.  By  fere  wing 
down  this  finger-ferew,  the  frame  is  brought  up,  and 
preffes  the  horizontal  ferew  to  the  rack.  Thus  the  ele¬ 
vation  of  the  telefcope  is  fixed,  and  may  be  nicely 
changed  by  the  finger  applied  to  A  and  turning  this 
ferew.  The  horizontal  round  plate  D  moves  itiftly 
round  on  another  plate  of  nearly  equal  diameter.  This 
under  plate  has  a  deep  conical  hollow  focket,  which  is 
nicely  fitted  by  grinding  to  a  folid  cone  formed  on  the 
top  of  the  great  upright  pillar,  and  they  may  be  firmly 
fixed  in  any  pofitlon  by  the  finger-ferew  E.  To  the 
under  plate  is  faftened  a  box  <r,  containing  a  horizontal 
ferew  C,  which  always  works  in  a  rack  cut  in  the  edge 
of  the  upper  plate,  and  cannot  be  difengaged  from  it. 
When  a  great  vertical  or  horizontal  motion  is  wanted, 
the  ferews  a  and  E  are  flacked,  and  by  tightening  them 
the  telefcope  may  be  fixed  in  any  pofition,  and  then  any 
fmall  movements  may  be  given  it  by  the  finger  plates  A 
and  C. 

This  ftand  is  very  fubjeft  to  brifk  tremor,  either  from 
external  agitation  of  the  pedeftal,  or  from  the  immedi¬ 
ate  action  of  the  wind  3  and  we  have  feldom  feen  dif- 
tinftly  through  telefcopes  mounted  in  this  manner,  till 
one  end  of  the  tube  was  preffed  againft  fomething  that 
was  very  fteady  and  unelaftic.  It  is  quite  aftonifhing 
what  a  change  this  produces.  We  took  a  very  fine  te¬ 
lefcope  made  by  James  Short,  and  laid  the  tube  on  a 
great  lump  of  foft  clay,  preliing  it  firmly  down  into  it. 
Several  perfons,  ignorant  of  our  purpofe,  looked  through 
it,  and  read  a  table  of  logarithms  at  the  diftance  of  310 
yards.  We  then  put  the  telefcope  on  its  ftand,  and 
pointed  it  at  the  fame  obje£t  3  none  of  the  company 
Could  read  at  a  greater  diftance  than  235  yards,  al¬ 
though  they  could  perceive  no  tremor.  They  thought 
the  vifion  as  fharp  as  before;  but  the  incontrovertible 
proof  of  the  contrary  was,  that  they  could  not  read  at 
fuch  a  diftance. 

If  the  round  plates  were  of  much  greater  dimenfions  3 
and  if  the  lower  one,  inftead  of  being  fixed  to  the  pillar, 
were  fupported  on  four  ftout  pillars  Handing  on  another 
plate  3  and  if  the  vertical  arch  had  a  horizontal  axis 
turning  on  two  upright  frames  firmly  fixed  to  the  upper 
plate — the  inftrument  would  be  much  freer  from  tre¬ 
mor,  Such  ftands  were  made  formerly  3  but  being  much 
4'* 


more  bulky  and  inconvenient  for  package,  they  have  Telefcope. 
gone  into  diluffe. 

The  high  magnifying  powers  of  Dr  Herfchel’s  tele¬ 
fcopes  made  all  the  ufual  apparatus  for  their  fupport  ex¬ 
tremely  imperfect.  But  his  judgment,  and  his  inge¬ 
nuity  and  fertility  in  refource,  are  as  eminent  as  his  phi- 
lofophical  ardour.  He  has  contrived  for  his  refleaing 
telefcopes  ftands  which  have  every  property  that  can  be 
defired.  The  tubes  are  all  fupported  at  the  two  ends. 

The  motions,  both  vertical  and  horizontal,  are  contr;  / ed 
with  the  utmoft  fimplicity  and  firmnefs.  We  cannot- 
more  properly  conclude  this  article  than  with  a  deferip- 
tion  of  his  40  feet  telefcope,  the  nobleft  monument  of 
philofophical  zeal  and  of  princely  munificence  that  the 
world  can  boaft  of. 

Fig.  32.  reprefents  a  view  of  this  inftrument  in  a  me-  Plate 
ridional  fituation,  as  it  appears  wThen  feen  from  a  con-  DXXXff 
venient  diftance  by  a  perfon  placed  to  the  fouth-weft  of  3*‘ 
it.  The  foundation  in  the  ground  confifts  of  two  con¬ 
centric  circular  brick  walls,  the  outermoft  of  which  is 
42  feet  in  diameter,  and  the  infide  one  71  feet.  They 
are  two  feet  fix  inches  deep -under  ground  3  two  feet 
three  inches  broad  at  the  bottom,  and  one  foot  two 
inches  at  the  top  3  and  are  capped  with  paving  Hones 
about  three  inches  thick,  and  twelve  and  three  quarters 
broad.  The  bottom  frame  of  the  whole  apparatus  refts 
upon  thefe  two  walls  by  twenty  concentric  rollers  III, 
and  is  moveable  upon  a  pivot,  which  gives  a  horizontal 
motion  to  the  whole  apparatus,  as  well  as  to  the  tele¬ 
fcope. 

The  tube  of  the  telefcope,  A,  though  very  fimple  in  • 
its  form,  which  is  cylindrical,  was  attended  with  great 
difficulties  in  the  conftruftion.  This  is  not  to  be  won¬ 
dered  at  3  when  its  fize,  and  the  materials  of  which  it  is 
made,  are  confidered.  Its  length  is  39  feet  four  inches; 
it  meafures  four  feet  ten  inches -in  diameter  3  and  every 
part  of  it  is  of  iron.  Upon  a  moderate  computation, 
the  weight  of  a  wooden  tube  mud  have  exceeded  an 
iron  one  at  leaft  3000  pounds  3  and  its  durability  would 
have  been  far  inferior  to  that  o.f  iron.  It  is  made  of 
rolled  or  ftieet  iron,  which  has  been  joined  together 
without  rivets,  by  a  kind  of  Teaming  well  known  to 
thofe  who  make  iron  funnels  for  ftoves. 

Very  great  mechanical  Hull  is  ufed  in  the  contrivance 
of  the  apparatus  by  which  the  telefcope  is  fupported  and 
dire£lcd.  In  order  to  command  every  altitude,  the 
point  of  fupport  is  moveable  3  and  its  motion  is  effected 
by  mechanifm,  fo  that  the  telefcope  may  be  moved 
from  its  moft  backward  point  of  fupport  to  the  mod  for¬ 
ward,  and,  by  means  of  the  pulleys  GG  fufpended  from 
the  great  beam  H,  be  fet  to  any  altitude,  up  to  the 
very  zenith.  The  tube  is  alfo  made  to  reft  with  the 
point  of  fupport  in  a  pivot,  which  permits  it  to  be  turn¬ 
ed  fidewife. 

The  concave  face  of  the  great  mirror  is  48  inches  of 
poliftied  furface  in  diameter.  The  thicknefs,  which  is 
equal  in  every  part  of  it,  remains  now  about  three 
inches  and  a  half  3  and  its  weight,  when  it  came  from 
the  caft  was  2118  pounds,  of  which  it  mufi  have  loft  a 
fmall  quantity  in  polifhing.  .  To ‘put  this  fpeculum  into 
the  tube,  it  is  fufpended  vertically  by  a  crane  in  the 
laboratory,  and  placed  on  a  fmall  narrow  carriage, 
whieff  is  drawn  out,  rolling  upon  planks,  till  it 
comes  near  the  back  of  the  tube  3  here  it  is  again 
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Telefcope  fufpended  and  placed  in  the  tube  by  a  peculiar  appa¬ 
ratus. 

,  The  method  of  obferving  by  this  telefcope  is  by  what 
Dr  Herfchel  calls  the  front  view ;  the  obferver  being 
placed  in  a  feat  C,  fufpended  at  the  end  of  it,  with  his 
back  towards  the  objeX  he  views.  There  is  no  fmall 
fpeculum,  but  the  magnifiers  are  applied  immediately  to 
the  firfl  focal  image. 

From  the  opening  of  the  telefcope,  near  the  place  of 
the-eye-glafs,  a  fpeaking  pipe  runs  down  to  the  bottom 
of  the  tube,  where  it  goes  into  a  turning  joint ;  and  af¬ 
ter  feveral  other  inflexions,  it  at  length  divides  into  two 
branches,  one  going  into  the  obfervatory  D,  and  the  o- 
ther  into  the  work-room  E.  By  means  of  the  fpeaking 
pipe  the  communications  of  the  obferver  are  conveyed 
to  the  afliflant  in  the  obfervatory,  and  the  workman  is 
direXed  to  perform  the  required  motions. 

In  the  obfervatory  is  placed  a  valuable  fidereal  time¬ 
piece,  made  by  Mr  Shelton.  Clofe  to  it,  and  of  the 
fame  height,  is  a  polar  diftance-piece,  which  has  a  dial- 
plate  of  the  fame  dimenfions  with  the  time-piece  :  this 
piece  may  be  made  to  (flow  polar  diftance,  zenith  di¬ 
stance,  declination,  or  altitude,  by  felting  it  differently. 
The  time  and  polar  diftance  pieces  are  placed  fo  that 
the  afliftants  fit  before  them  at  a  table,  with  the  fpeak- 
ing  pipe  rifing  between  them  ;  and  in  this  manner  ob- 
fervations  may  be  written  down  very  conveniently. 

This  noble  inftrument,  with  proper  eye-glaffes,  mag¬ 
nifies  above  6000  times,  and  is  the  largeft  that  has  ever 
been  made.  Such  of  our  readers  as  wifti  for  a  fuller  ac¬ 
count  of  the  machinery  attached  to  it,  viz.  the  flairs, 
ladders,  and  platform  B,  may  have  recourfe  to  the  fe- 
cond  part  of  the  TranfaXions  of  the  Royal  Society  for 
1793;  in  which,  by  means  of  18  plates  and  63  pages  of 
letter-prefs,  an  -ample  detail  is  given  of  every  eircum- 
ftance  relating  to  joiner’s  vTork,  carpenter’s  work,  and 
fraith’s  work,  winch  attended  the  formation  and  ereXion 
of  this  telefcope.  It  was  completed  on  Auguft  the  28th 
1789,  and  on  the  fame  day  was  the  fixth  fatellite  of  Sa¬ 
turn  difcovered. 

TELL,  William,  an  illuftrious  Swifs  patriot,  chief 
inftrument  of  the  revolution  which  delivered  the  Swifs 
cantons  from  the  German  yoke  in  1307.  Grifler,  the 
governor  of  thefe  provinces  for  the  emperor  Albert,  ha¬ 
ving  ordered  him,  under  pain  of  death,  to  (hoot  at  an 
apple  placed  on  the  head  of  one  of  his  children  ;  he  had 
the  dexterity,  though  the  diftance  was  very  confiderable, 
to  ftrike  it  off  without  hitting  the  child.  The  tyrant, 
perceiving  he  had  another  arrow  concealed  under  his 
cloak,  afked  him  for  what  purpofe  ?  To  which  he  bold¬ 
ly  replied,  u  To  have  fhot  you  through  the  heart,  if  I 
had  had  the  misfortune  to  kill  my  fon.”  The  enraged 
governor  now  ordered  him  to  be  hanged;  but  his  fel¬ 
low-citizens,  animated  by  his  fortitude  and  patriotifm, 
flew  to  arms;  attacked  and  vanquilhed  Grifler,  who  was 
ftiot  to  death  by  Tell ;  and  the  affociation  for  the  inde¬ 
pendency  took  place  that  inftant. 

TELL-Tale ,  a  name  fometimes  given  to  the  Perpe- 
tual-LOG.  See  that  article. 

TELLER,  an  officer  of  the  exchequer,  in  ancient 
records  called  tallier.  There  are  four  of  thefe  officers, 
whofe  duty  is  to  receive  all  fums  due  to  the  king,  and 
to  give  the  clerk  of  the  pells  a  bill  to  charge  him  there¬ 
with.  They  like  wife  pay  all  money  due  from  the  king, 
by  warrant  from  the  auditor  of  the  receipt ;  and  make 


weekly  and  yearly  books  both  of  their  receipts  and  pay-  Tel 
ments,  which  they  deliver  to  the  lord  treafurer.  If 

TELLINA,  a  genus  of  fhell-fifh.  See  Concho-  < Teml 
LOGY  Index . 

TEMISSA,  a  large  town  in  Africa,  about  120 
miles  north-eaft  of  Mourzouk,  the  capital  of  Fezzan. 

Here  the  caravan  of  pilgrims  from  Bornou  and  Nigri- 
tia,  which  takes  its  departure  from  Mourzouk,  and 
travels  by  the  way  of  Cairo  to  Mecca,  ufually  provides 
the  (tores  of  corn  and  dates,  and  dried  meat,  that  are 
requifite  for  its  dreary  paffage. 

TEMPE,  in  Ancient  Geography ,  a  moft  pleafant 
place  or  valley  of  Theffaly.  That  it  was  there,  appears 
from  the  epithets  TheJJctlica  (Livy),  Thejfala  (Ovid)  ; 
but  in  wffiat  particular  diftriX  is  the  queftion.  From 
the  Phthiotica  of  Catullus,  it  (hould  feem  to  be  of 
Phthiotis  :  but  the  Pencus,  which  ran  through  Tempe, 
was  at  too  great  a  diftance,  being  feparated  from  it  by 
Mount  Othrys  and  others.  Firft,  however,  we  (hall 
define  Tempe,  previous  to  the  determining  the  particu¬ 
lar  diftriX  in  which  it  lay.  The  Peneus,  according  to 
Pliny,  running  down  between  Offa  to  the  fouth  and 
Olympus  to  the  north  for  500  ftadia,  is  for  half  that 
fpace  navigable  :  in  the  direXion  of  this  courfe  lies  what 
is  called  Tempe ,  extending  in  length  for  five  mile3,  in 
breadth  for  about  an  acre  and  a  half,  with  gentle  con¬ 
vexities  rifing  on  the  right  and  left  hand.  Within 
glides  the  pure  ftream  of  the  Peneus,  charming  in 
the  grafs  011  its  banks,  and  harmonioufly  vocal  with 
the  mufic  of  birds.  In  this  defcription  Strabo  and 
Ailian  agree  ;  the  laft  adding,  that  it  has  an  agree¬ 
able  variety  of  places  of  retreat ;  and  that  it  is  n®t 
the  work  of  man’s  hand,  but  the  fpontaneous  pro- 
duXion  of  nature  ;  and  Strabo  fays,  that  formerly 
the  Peneus  formed  a  lake  in  this  fpot,  being  check¬ 
ed  in  its  courfe  by  the  higher  grounds  about  the 
fea ;  but  that  an  opening  being  made  by  an  earth¬ 
quake,  and  Mount  Offa  torn  from  Olympus,  the  Pe-  % 
neus  gained  a  free  courfe  between  them.  But  Livy, 
who  calls  Tempe  a  grove,  remarks  a  degree  of  horror 
rather  than  amenity,  with  which  the  Roman  army  was 
ftruck  on  marching  over  the  narrow  pafs ;  for,  befides 
the  defile,  difficult  to  go  over,  which  runs  on  for  five 
miles,  there  are  deep  rocks  on  each  hand,  down  which 
the  profpeX  is  apt  to  caufe  a  dizzinefs,  heightened  by 
the  noife  and  depth  of  the  interfluent  Peneus.  Hence 
it  appears  that  Tempe  wras  in  the  Pelafgiotis,  whofe  ex¬ 
tremity  was  formerly  the  Peneus,  but  afterwards,  as  is 
probable,  allotted  to  Magnefia ;  and  thus  Pliny  places 
the  mouth  of  the  Peneus  not  in  Theffaly  itfelf,  but  in 
the  Magnefia  of  Theffaly. 

TEMPER,  in  a  mechanical  fenfe.  See  Temper¬ 
ing. 

Temper,  in  a  moral  fenfe,  the  difpofition  of  mind, 
whether  natural  or  acquired.  The  word  is  feldom  ufed 
by  good  writers  without  an  epithet,  as  a  good  or  bad 
temper ;  though  one  of  the  moft  beautiful  poems  in  the 
language  is  entitled  The  Triumphs  of  Temper . 

It  is  well  obferved  by  an  elegant  Effayift,  that  more 
conftant  uneafinefs  arifes  from  ill  temper  than  from  ill 
fortune  ;  as  a  bad  temper  embitters  every  fweet,  and 
converts  a  paradife  into  a  place  of  torment.  For  fub- 
duing  the  heart  to  foftnefs,  and  preferying  a  due  balance 
of  the  paflions,  a  proper  culture  of  the  underftanding 
and  of  the  tafte  is  the  beft  method.  He  who  employs 
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>mper,  his  time  In  the  ftudies  of  elegant  literature,  or  the  fine 
npera-  arts,  has  almoft  always  a  good  temper;  whilft  the  man 
i*nt.  who  is  abforbed  in  the  purfuits  of  profound  fcience  is  apt 
to  acquire  a  fe verity  of  difpofition,  little  lefs  difagree- 
ahle,  though  generally  much  lefs  pernicious,  than  the 
capri eioufnefs  of  the  idler.  Mafic,  painting,  and  poetry, 
teach  the  mind  to  feleCt  the  agreeable  parts  of  thofe  ob¬ 
jects  which  furround  us,  and  by  habituating  it  to  a  pure 
and  permanent  delight,  gradually  fu peri n dace  an  habi¬ 
tual  good  humour.  It  is  of  infinite  importance  to  hap- 
pinefs  to  accuftom  the  mind,  from  infancy,  to  turn  from 
deformed  and  painful  feenes,  and  to  contemplate  what¬ 
ever  can  be  found  of  moral  and  natural  beauty. 

So  much  of  the  happinefs  of  private  life  depends  on 
the  government  of  the  temper,  that  the  temper  ought 
to  be  a  principal  objeCl  of  regard  in  a  well-conduCted 
education.  The  fullering  of  children  to  tyrannize  with¬ 
out  controul  over  fervants  and  inferiors,  is*  the  ruin  of 
many  an  amiable  difpofition.  The  virtues  of  humanity, 
benevolence,  humility,  cannot  be  too  early  enforced  ; 
at  the  fame  time,  care  fliould  be  taken  that  an  infant 
of  two  or  three  years  old  (hould  never  be  beaten  or 
fpoken  to  harfhiy  for  any  offence  which  it  can  poflibly 
commit. 

TEMPERAMENT,  among  phyficians,  the  fame 
with  conftitution,  or  a  certain  difpofition  of  the  folids 
and  fluids  of  the  human  body,  by  which  it  r^ay  be  pro¬ 
perly  denominated  ftrong,  weak,  lax,  &c. 

In  every  perfon  there  are  appearances  of  a  tempera¬ 
ment  peculiar  to  himfelf,  though  the  ancients  only  took 
notice  of  four,  and  fome  have  imagined  thefe  were  de¬ 
duced  from  the  theories  of  the  four  humours  or  four 
cardinal  qualities  ;  but  it  is  more  probable  that  they 
were  firft  founded  on  obfervation,  and  afterwards  adapt¬ 
ed  to  thofe  theories,  fince  we  find  that  they  have  a  real 
exiftence,  and  are  capable  of  receiving  an  explanation. 
The  two  that  are  mod  diftin&ly  marked  are  the  fangui¬ 
neous  and  melancholic,  viz.  the  temperaments  of  youth 
and  age. 

1.  Sanguineous .  Here  there  is  laxity  of  folids,  dif- 
coverable  by  the  foftnefs  of  hair  and  fucculency  ;  large 
fyllem  of  arteries,  redundancy  of  fluids,  florid  com¬ 
plexion  ;  fenfibility  of  the  nervous  power,  efpecially  to 
pleafing  objeCls ;  irritability  from  the  plethora  ;  mobi¬ 
lity  and  levity  from  lax  folids.  Thefe  characters  are  dif- 
tinCtly  marked,  and  are  proved  by  the  difeafes  inci¬ 
dent  to  this  age,  as  hsemorrhagies,  fevers,  &c.  but 
thefe,  as  they  proceed  from  a  lax  fyflem,  are  more  eafily 
cured. 

2.  Melancholic  Habit .  Here  greater  rigidity  of  fo¬ 
lids  occurs,  difcoverable  by  the  hardnefs  and  crifp&ture 
of  the  hair  ;  fmall  proportion  of  the  fluids,  hence  dry- 
nefs  and  leannefs  ;  fmall  arteries,  hence  pale  colour  ; 
venous  plethora,  hence  turgefcency  of  thefe,  and  livi- 
dity  ;  fenfibility,  frequently  exquifite  ;  moderate  irrita¬ 
bility,  with  remarkable  tenacity  of  impreflions  ;  fteadi- 
nefs  in  aCtion  and  flownefs  of  motion,  with  great 
ftrength  ;  for  excefs  of  this  Conftitution  in  maniacs  gives 
the  moft  extraordinary  inftance  of  human  ftrength  we 
know.  This  temperament  is  moft  diftinCtly  marked  in 
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old  age,  and  in  males.  The  fanguineous  temperament  Tempera, 
of  youth  makes  us  not  diftinguifh  the  melancholic  till  ment. 
the  decline  of  life,  when  it  is  very  evident,  from  dif-  '  —  v  1  J 
eafes  of  the  veins,  haemorrhoids,  apoplexy,  cachexy,  ob- 
ftruCtions  of  the  vifeera,  particularly  of  the  liver,  drop- 
fies,  affections  or  the  alimentary  canal,  chiefly  from 
weaker  influence  of  the  nervous  power.  So  much  for 
the  fanguineous  and  melancholic  temperaments  ;  the 
other  two  are  not  fo  eafily  explained.  The  choleric 
temperament  takes  place  between  youth  and  manhood. 

In  the 

3*  Choleric ,  the  diftribution  of  the  fluids  is  more  ex- 
aClly  balanced  ;  there  is  lefs  fenfibility,  and  lefs  obefity, 
with  more  irritability,  proceeding  from  greater  tenlion, 
lefs  mobility  and  levity,  and  more  fteadinefs  in  the 
ftrength  of  the  nervous  power.  As  to  the 

4.  Phlegmatic .  This  temperament  cannot  be  difiin- 
guifhed  by  any  characters  of  age  or  fex.  It  agree*, 
with  the  fanguineous  in  laxity  arid  fucculency.  It  dif¬ 
fers  from  that  temperament,  and  the  melancholic,  by 
the  more  exaCt  diftribution  of  the  fluids.  Again,  it 
differs  from  the  fanguineous,  by  having  lefs  fenfibility, 
irritability,  mobility,  and  perhaps  ftrength,  though 
fometimes  indeed  this  laft  is  found  to  be  great. 

Thefe  are  the  ancient  temperaments.  The  tempera¬ 
ments,  indeed,  are  much  more  various ;  and  very  far 
from  being  eafily  marked  and  reduced  to  their  genera 
and  fpecies,  from  the  great  variety  which  is  obfervabk 
in  the  conftitutions  of  different  men. 

TEMPERAMENT  of  the  Mufieal  Scale,  is  that  modi-  Definition, 
fication  of  the  founds  of  a  mufieal  inftrument,  by  which 
thefe  founds  may  be  made  to  ferve  for  different  degrees 
of  different  feales,  See  Music,  Chap.  VII. 

Temperament,  though  intimately  conncCted  with  mu- 
fic,  is  not,  properly  fpeaking,  a  part  of  that  fcience. 

The  objects  of  mufic,  as  a  fcience,  are,  to  afeertain  the 
laws  of  mufieal  found,  as  depending  on  the  powers  of 
the  human  voice.  The  purpofe  of  temperament  is,  to 
regulate,  in  a  way  leaft  adverfe  to  thefe  laws,  a  certain 
departure  from  them,  rendered  neceffary  by  the  imper¬ 
fections  of  inftruments. 

Although  the  temperament  of  the  fcale  of  inftruments 
be  practically  familiar,  the  true  principles  on  which  it 
depends  have  been  much  difputed.  Various  opinions 
have  been  hazarded,  and  fyftems  propofed.  We  offer 
an  abridged  view  of  that  which  appears  to  us  to  merit 
a  preference  (a). 

Before  confideration  of  the  tempered  fcale,  a  fliort  Nature  of 
review  of  the  nature  of  the  true  fcale  is  neceffary.  the  true 

From  the  conformation  of  the  vocal  organs,  all  na-ica^e* 
tions,  in  finging,  make  ufe  of  the  fame  inflections  °f  an{{ 
voice.  Thefe  inflections,  called  notes ,  are  laid  to  be  tciejr  pitch 
grave  or  acute ,  in  proportion  to  the  degree  of  hoarfenefs 
or  (hrillnefs  with  which  they  are  fung.  The  ftate  of 
voice  with  refpeCt  to  gravity  or  acutenefs  with  which 
any  one  note  is  fung,  is  termed  its  pitch . 

Two  notes  having  the  fame  pitch  are  termed  unifons,  Unifun?  ar.d 
or  are  faid  to  be  in  unifon  to  one  another.  The  differ- intervals 
ence  of  pitch  between  any  note  and  another  is  denomi¬ 
nated  an  interval . 

Mm  In 


(a)  Amongft  the  very  numerous  authors  on  the  fubjeCl  of  temperament,  we  have  feleCted,  for  our  chief  guides, 
the  late  Dr  Robert  Smith  of  Cambridge,  and  Profeffor  John  Robifon  of  Edinburgh. 
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In  all  attempts  to  fing,  the  ear,  either  unconfeioufly, 
or  from  the  direXion  of  recently  hearing  it,  feleXs  a 
particular  note,  from  the  previous  impreflion  of  which 
the  voice  naturally  forms  other  notes,  at  certain  though 
unequal  intervals.  The  note,  thus  feleXed,  is  termed 
the  key  note  or  fundamental.  When  chofen,  it  indantly 
aflumes  a  particular  and  predominant  charaXer.  The 
ear  involuntarily  refers  to  it  the  intonation  of  all  other 
notes,  readily  recurs  to  it  during  performance,  and  is 
difTatisfied  unlefs  the  voice  clofe  upon  it. 

Where  the  linger  has  affumed  a  key  note,  and,  after 
linging  that  note,  lings  the  note  neared  in  acutenefs  to 
it  without  forcing  the  voice,  and  fo  on,  the  feries  of 
notes,  thus  naturally  formed,  conditutes  what  is  called 
the  natural  fcale.  The  notes  of  it  are  termed  its  de¬ 
grees ;  thus  the  key  note  is  the  firjl  degree  of  the 
fcale  ;  the  natural  note  next  in  acutenefs  to  it,  is 
named  the  fecond  degree,  or  fecond  of  the  fcale ,  and  fo 
on. 

Two  untaught  men,  attempting  to  ling  the  fame  fcale 
together,  always  ling  in  unifon.  But  a  man  and  a  wo¬ 
man,  making  the  fame  attempt,  ling  naturally  in  fueh  a 
difference  of  pitch,  although  they  proceed  by  the  fame 
intervals,  that  the  eighth  note  only  of  the  male  voice 
afeending,  is  in  unifon  with  the  key  note  of  the  female 
voice.  Were  the  male  voice  to  afeend  to  a  ninth  note, 
it  would  be  in  unifon  with  the  fecond  of  the  female 
voice  \  the  tenth  note  of  the  former  would  be  in  unifon 
with  the  third  of  the  latter,  and  fo  on. 

We  have  thus  two  fcales  in  fuccellion,  perfectly  fimi- 
lar  in  the  relation  of  the  degrees  of  each  to  their  refpec- 
tive  key  notes  ;  but  dilfering  in  pitch  by  the  interval 
between  thefe  key  notes. 

This  interval,  comprehending  feven  fmaller  intervals 
and  eight  degrees,  is,  from  this  lad  circumdance,  called 
an  oBave:  and  this  term  is  alfo  applied,  fomewhat  in¬ 
accurately,  to  the  feries  of  the  eight  degrees.  Thus  wc 
fay,  that  the  oBave  formed  by  the  female  voice  is  an 
oBave  acuter  than  that  which  is  produced  by  the  male 
voice  y  meaning,  that  the  eight  degrees  fung  by  the 
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woman  are  acuter  by  the  interval  of  an  oXave,  than  Tempe 
thofe  fung  by  the  man.  mem 

Not  only  are  the  natural  oXaves  of  the  male  and  fe- 
male  voice  exactly  limilar  ;  but  the  fame  limilarity  is  ^ 
found  in  the  extremes  of  the  human  voice,  and,  beyond  are  fimi ' 
them,  as  far  as  mufical  founds  can  be  produced.  Many 
men  can  ling  the  fecond  oXave  below,  and  moll  women 
the  fecond  oXave  above,,  a  given  key  note  common  to 
both  voices.  Yet  the  graved  oXave  of  fuch  a  male 
voice,  and  the  acuted  oXave  of  fuch  a  female  voice,  are 
equally  firnilar  in  their  relations  (although  they  differ  in 
pitch  by  an  interval  of  two  oXaves),  as  the  two  central 
oXaves  are. 

All  the  different  natural  inflexions  of  the  human  mu 
voice  are  thus  contained  in  one  oXave,  lince  all  other contain 
oXaves  are  only  repetitions  of  the  fame  inflexions  in  a^vTof 
graver  or  acuter  pitch.  '  natural' 

The  oXave,  then,  eonfids  of  eight  degrees  and  feven  kale* 
intervals.  Two  of  thefe  intervals,  thofe  between  the  11 
third  and  fourth,  and  the  feventh  and  eighth  degrees, 
are  fenlibly  lefs  different  in  pitch  than  the  others.  And  eight  d 
although  we  have  no  direX  meafures  of  the  pitch  ofgreesa 
founds,  we  term  thefe  fmaller  intervals  femitonic ,  andiev<?n'!‘ 
the  others  tonic  intervals,  prefuming  the  latter  to  bev*ls‘ 
equal  to  each  other,  and  a  femitonic  interval  to  be  equal 
to-  the  half  of  a  tonic  ope. 

The  degrees  of  the  natural  fcale  are,  by  Britifh  mufi-  Repreft 
cians,  diflinguiflied  by  the  fird  feven  letters  of  the  al-  tatioru 
phabet.  The  letter  C,  for  feme  reafon  kfs  important the  ^caI| 
than  difficult  to  explain,  has  been  appropriated  to  the^^ett( 
note  mod  eafily  affumed  as  a  key  note  by  both  the 
male  and  female  voice  •,  the  fecond  of  the  fcale  is  term¬ 
ed  D,  the  third  E,  and  fe  on.  As  the  human  voice, 
and  confequently  mod  mufical  compofltions,  compre¬ 
hend  four  oXaves,  we  reprefent  the  ordinary  oXave  of 
the  male  voice  by  Roman  capitals,  and  that  of  the  fe¬ 
male  voice  by  Roman  minufcular  letters.  The  graved 
male  oXave  is  didinguidied  by  Italic  capitals,  and  the 
acuted  female  oXave  by  minufcular  Italics.  The  whola 
natural  fcale  may  therefore  be  exhibited  thus  ; 
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Graved  Ordinary  Ordinary  Acuted 

Male  Odave.  Male  Odlave.  Female  Odtave.  Female  Ocdave. 

C  %  D  *  K  G  *  A  %  B  C  *  D  *  EE  $  G  *  A  *  B;c  *d*ef*g*a*br#r/#£  f #g  #  a  *  b  c, 
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In  this  exhibition,  the  juxtapofition  of  the  thirds  and 
fourths,  and  of  the  fevenths  and  eighths  or  replicates  of 
the  fird  degree,  indicates  the  femitonic  intervals ;  and 
the  aderifks  reprefent  the  tonic  intervals  of  the  natural 
fcale,  or  the  artificial  intercalary  founds,  which,  as  we 
fha.ll  prefently  fee,  it  becomes  neceflary  to  fubditute  in 
thofe  intervals. 

Were  all  voices  of  the  fame  compafs,  and  were  mufi¬ 
cal  feelings  fatisfied  with  the  natural  fcale,  we  might 
red  here.  Being  furnifhed  with  a  key  note  adapted  to 
all  voices,  and  with  indruments  accurately  tuned  to  that 
key  note,  it  would  be  unneceffary  to  examine  whether 
any  other  note  of  the  natural  fcale  could  be  affumed  as 
the  key  note  of  a  different  fcale,  and  if  it  could,  whe¬ 
ther  any. agreeable  effeX  refulted  from  the  difeovery. 

But  the  ufe  of  different  fcales,  the  key  notes  of  which 
are  derived  from  the  different  degrees  of  the  natural 
fcales,  has  been  found  not  only  to  be  one  of  the  chief 


fources  of  the  pleafure  imparted  by  muflcal  perform¬ 
ances,  but  to  be  indifpenfably  neceflary,  from  the  phy- 
fical  inequality  of  voices. 

The  central. ‘c’  of  the  fcale,  called  inmufic  the  tenor 
C,  can  be  produced  by  every  fpecies  of  voice.  The 
graved  male  voices,  termed  bafs,  can  form  this  note, 
but  very  few  notes  above  it.  The  treble,  or  acuter 
female  voice  alfo  produces  it,  but  feldom  defeends 
farther.  The  acuter  male  voices,  called  tenor,  have 
this  fe’  fcarcely  above  the  middle  of  their  compafs,  and 
it  is  not  much  below  the  middle  of  that  of  the  counter¬ 
tenor  or  graved  female  voices.  Now  it  is  obvious  that 
an  air  in  the  natural  fcale,  which  ffiould  rife  above  ‘c’, 
and  fall  below  it  in  the  fame  proportions,  might  be  fung 
by  the  tenor  or  counter-tenor  voice,  but  would  be  too 
acute  for  the  bafs  voice,  and  too  grave  for  the  treble. 
Either  of  thefe  voices,  in  order  to  execute  the  fame  air, 
mud  affume  a  different  key  note  from  V }  and  as  all 
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tlie  degrees  of  the  fcale  are  regulated  by  the  key  note, 
the  air  muft  of  courfe  be  executed  in  a  fcale  different 
from  that  of  ‘c\ 

Again,  fuppofe  a  finger  who  can  fing  a  given  air  on¬ 
ly  in  the  fcale  of  B,  to  be  accompanied  by  an  inftru- 
ment  tuned  in  the  fcale  of  *c\  Should  the  lyrift  be¬ 
gin  on  his  own  key  note,  he  is  a  femitone  above  the 
key  note  of  the  finger  *,  and  fhould  he  begin  on  the 
note  which  is  in  unifon  with  the  finger’s  key  note,  the 
next  degree  is  wrong,  being  but  a  fe  mi  tonic  interval  by 
the  inftrument,  and  a  tonic  interval  by  the  voice.  In 
fhort,  all  the  degrees  but  one  will  be  found  wrong. 
This  is  an  evident  eonfequence  of  the  inequality  of  the 
Temitonie  to  the  tonic  intervals  ;  and  if  the  tonic  inter¬ 
vals,  which  we  prefume  to  be  equal,  be  not  exactly  fo, 
the  difcordance  will  be  ftill  greater. 

The  remedy  for  this  is  apparently  obvious.  If  the 
femitonic  intervals  are  each  equal  to  half  of  any  of  the 
tonic  intervals,  we  need  only  to  interpofe  other  founds 
between  each  two  of  the  degrees  which  form  the  tonic 
intervals  *,  and  then,  in  place  of  eight  degrees  and  feven 
unequal  intervals,  we  (hall  have  twelve  degrees  and 
twelve  equal  intervals,  each  of  them  equal  to  a  femitone. 
An  inftrument  thus  furniflied,  appears  to  be  adapted  to 
any  voice,  and  to  refemble  the  modern  harpfichord  or 
organ,  which  have  twelve  feemingly  equal  intervals  in 
the  o&ave.  Such  were  the  practical  refources  of  the 
Greek  muficians,  fan&ioned  by  the  approbation'^  Ari¬ 
ftoxenus,  and  of  all  thofe  who  were  fatisfied  with  the 
decifion  of  the  ear  alone. 

But  philofophers  and  mathematicians  afcertained  the 
exigence  of  a  certain  connexion  between  mufical  inter¬ 
vals  and  mathematical  proportions,  and  gradually  open¬ 
ed  the  way  to  the  difcovery  that  the  relations  of  the 
mufical  fcale,  as  naturally  formed  by  the  human  voice, 
depend  on  principles  equally  plain  and  certain  with  the 
fimpleft  geometrical  proportions. 

Pythagoras  is  faid  to  have  difcovered,  that  if  two 
mufical  chords  be  in  equal  tenfion,  and  if  one  of  them 
be  half  the  length  of  the  other,  the  fhort  one  will  found 
an  oftave  above  the  long  one  •,  if  one-third  fhorter,.  it 
will  produce  the  fifth  :  if  one-fourth  (horter,  it  will  give 
the  fourth.  Thus  the  relation  of  the  key  to  its  o&ave 
was  difcovered  to  correfpond  to  the  ratio  of  2  :  i  j  that 
of  the  key  to  its  fifth  to  be  in  the  ratio  of  3  :  2  $  and 
that  of  the  key  to  its  fourth  to  be  in  the  ratio  of  4:3. 
For  inftance,  if  a  chord  of  a  given  fize  and  tenfion,  and 
12  inches  long,  produce  ‘c’,  another  of  the  fame  fize 
and  tenfion,  but  only  fix  inches  long,  will  give  the  oc¬ 
tave  c  ;  one  eight  inches  long  will  found  the  fifth  ‘g’y 
and  one  nine  inches  long  will  produce  the  fourth  ‘f’. 
Now  as  the  firing  of  eight  inches  giving  the'  fifth,  and 
that  of  fix  inches  producing  the  o&ave,  are  in  the  ratio 
of  4  :  3,  which  is  that  of  the  fourth  y  it  follows,  that 
the  interval  between  the  fifth  and  oftave  is  a  fourth  : 
and  as  the  chord  of  nine  inches  producing  the  fourth, 
and  the  o&ave  of  fix  inches,  are  in  the  ratio  of  3  :  2,  the 
interval  between  the  fourth  and  o&ave  muft  be  a  fifth. 
Thus  the  o&ave  ‘c’  c,  is  divided  into  a  fifth  ‘c  g’,  and  a 
fourth  ‘g’  c,  or  into  a  fourth  ‘c  f’,  and  a  fifth  ‘f’  c,  both 


in  fucceflion.  The  two  fourths  ‘cf’,  and  ‘gV,  leave  an  Tempera- 
interval  ‘fg’,  correfponding,  as  we  have  feen,  to  the  ratio  ment.  ^ 
of  9:  8.  . 

We  have  thus  the  ratios  of  the  o&ave,  of  the  fifth,  and  Ratio  of 
of  the  fourth  5  and  it  does  not  appear  that  the  ancient  the  major 
theorifts  proceeded  farther.  They  feem  to  have  pre-tiur(h  In¬ 
ferred  the  harmony  of  fourths  and  fifths  to  that  of  thirds 
and  fixths,  fo  effential  in  modern  harmony.  By  pur-  tone> 
filing  the  fyftem  of  the  mathematical  ratios,  we  find 
that  5  :  4  gives  the  major  third  ‘ce\  And  the  fifth  ‘g’ 
being  already  determined  by  the  ratio  3  :  2,  we  afeer- 
tain  the  ratio  of  the  minor  third  fceg’  to  be  6  :  5,  which 
is  the  difference  between  3  :  2  and  5:4.  In  the  fame 
way,  the  ratio  of  the  third  ‘e’  being  5  :  4,  and  that  of  * 

the  fourth  ‘f’  being  4:3,  we  afeertain  the  ratio  of  the 
femitone  ‘e  f  ’  to  be  16  :  15,  or  4  :  3— -j  :  4*  18 

A  note  in  the  ratio  of  5  :  4,  or  that  of  a  major  third  Ratio  of 
to  ‘f’,  gives  ‘a’,  the  major  iixth  of  the  neutral  fcale  • -  he  major 
and  a  note  in  the  fame  ratio  of  3  :  4  to  *g’  produces 
the  major  feventh  oi  that  fcale.  T  be  latio  of  ‘ga1  willveuth. 
thus  be  10  :  9,  and  that  of  ‘-ab’  9  :  8?  the  fame  with  that 
of  ‘fg’ ;  and  that  of  ‘bV  will  thus  be  16  ;  15  like  ‘ef’.  l9 
We  have  in  this  way  the  mathematical  ratios  of  all  Ratio  of 
the  degrees  of  the  natural  fcale  except  that  of  the  ie-lhe  u  aj©r 
cond  ‘d\  Confidering,  however,  the  feeond  to  be  a  per-ieccnd* 
fe&  fourth  gtaver  than  the  fifth,  and  having  afcertain¬ 
ed  the  fifth  ‘g’  to  be  a  perfect  fourth  below  c ,  as  2  :  I 
is  to  3  :  2 ;  fo  3  :  2  giVes  9:8,  which  we  take  for  the 
ratio  of  the  feeond.  2e 

Thus  have  been  formed  two  diftin&  fyftems  of  into- Ariftoxe- 
nation  of  the  natural  fcale  j  that  of  mean  tones  and  fe-nean  am* 

mitones,  founded  on  the  rules  of  Ariftoxenus,  and  the^yll*g0- 
7  *  rcan  1  v* 

practice  of  ancient  artifts,  and  that  of  the  ratios  dedu-ftems# 

ced  from  the  difeoveries  of  Pythagoras,  and  the  calcula¬ 
tions  of  mathematicians.  21 

The  difference  between  the  Ariftoxenean  fyftem  of1 Circular  re« 
mean  tones  and  femitones,  and  the  Pythagorean  fyftem 
of  mathematical  ratios,  will  beft  appear  from  the  fol-fcaje. 
lowing  conftru&ion.  Let  the  circumference  of  a  circle 
(fig.  I.)  be  divided  by  dotted  lines  (according  to  the  pxXXII, 
principles  of  Ariftoxenus)  into  five  larger  and  equal  in-  fig.  1. 
tervals,  and  two  fmaller  intervals  alfo  equal.  Let  it  al- 
fo  be  divided  by  full  lines  into  portions  determined  by- 
means  of  the  mufical  ratios.  Thus  let  the  arches  CD, 

FG,  and  AB  be  proportional  to  the  logarithm  of  9  :  8, 

GA  and  DE  to  thofe  of  10:9,  and  EF  and  BC  to 
thofe  of  16  :  15  (b).  Let  us  divide  another  circle  in 
the  fame  manner  ;  but  inftead  of  having  its  points  of 
divifion  marked  C.D,  &c.  let  them  be  marked  ‘key’ 

2d,  3d,  4th,  3th,  6th,  7th.  This  circle,  which  may  be 
described  on  a  piec£  of  card,  is  to  be  placed  on  the  other, 
and  is  to  move  round  their  common  centre.  22 

In  whatever  point  of  the  outer  circle  the  point  ‘key’Infufficien- 
of  the  inner  one  be  placed,  it  is  obvious  that  the  other 
points  of  the  outer  circle  will  fhew  what  degrees  of  it, 
by  cortefponding  with  the  other  points  2d,  3d,  &c.  ofcumpofltfon 
the  inner  circle,  will  ferve  for  degrees  of  the  fcale  de- in  different 
termined  by  the  point  ‘key’.  By  this  we  fee  clearly  Scales, 
the  infufficiency  of  the  degrees  of  the  natural  fcale,  for 
the  performance  of  compofitions  in  different  feales,  and 
Mm2  the 


(b)  We  may  make  CD=r6i°,  72  )  CE  X 5J°j  9?  CE— 149°,  42  J  CG: 

326°  48, 


:2io°,  38*,  CA=265°,  3  j  and  CB 
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the  incffioacy  of  the  Ariltoxenean  remedy  of  mean 
tone..0. 

*3  But  although  the  errors  of  the  Arifioxeneans  were  de~ 
Galileo’s  .  mori  lira  ted  by  the  certainty  of  the  ratios,  and  although 
ciutoveiy  the  dej>endence  of  mufical  intervals  on  the  latter  befaid 

undulation.  t0  hftV"  bcen  kno'vn  .f,nce  the  days  of  Pythagoras,  the 
’*  nature  of  that  relation  remained  unknown  for  ages. 
Galileo  difeovered  that  the  ratios  exprefs  the  frequency 
of  the  aerial  undulation,  by  which  the  feveral  founds 
are  generated.  He  demonflrated  that  the  vibrations  of 
tv/o  chords,  of  the  fame  matter  and  thicknefe,  and  of 
equal  tenfion,  will  be  in  the  ratio  of  their  len/.hs,  and 
that  the  number  of  oiciilations  made  in  a  given  time 
will  be  inverfely  as  their  lengths.  The  frequency  of 
the  fenorous  undulations  of  the  air  is  therefore  inverfely 
as  the  length  of  the  firing.  Thus  2  :  I  being  the  ratio 
of  the  o 61ave,  the  undulations  which  produce  the  acuter 
found  are  twice  as  frequent  as  thofe  which  generate  the 
graver.  The  ratio  of  the  fifth,  3  :  2,  indicates  that  in 
the  fame  time  that  the  ear  receives  three  undulations 
from  the  upper  found,  it  receives  only  two  from  the 
lower..  This  is  not  peculiar  to  founds  produced  by  the 
vibration  of  firings  :  thofe  produced  from  the  vibration 
of  bells,  and  from  the  undulation  of  the  air  in  pipes,  are 
regulated  by  the  fame  law. 

I  bus,  it  is  demonflrated  that  the  pitch  of  mufical 
found  is  determined  by  the  undulations  of  the  air  ;  and 
that  a  certain  frequency  of  undulations  produces  a  cer¬ 
tain  and  unalterable  mufical  note.  It  has  been  found 
that  any  noife  whatever,  if  repeated  240  times  in  a  fe¬ 
cond,  at  equal  intervals,  produces  the  tenor  ‘e’  ;  if  ^60 
times,  the  ‘g’,  or  fifth  above.  It  had  been  imagined  that 
mufical  found  was  only  to  be  produced  by  thofe  regular 
undulations,  which  are  occafioned  by  the  vibrations  of 
elaflft  bodies.  We  are  aflured  that  the  fame  effe<5l  will 
be  produced. by  any  noife,  if  repeated  not  lefs  than  30 
©r  40  times  in  a  fecond  ;  and  that  the  experiment  has 
been  tried  with  a  quill  flapping  againft  the  teeth  of  a 
wheel. 

By  Galileo’s  difeovery,  the  principles  on  which  tho 
juft  intonation  of  the  natural  fcale  depends,  are  fhown 
to  be  certain  and  plain.  To  proeeed  in  our  fearch  of 
an  exa£fc  meafure  of  temperament  of  this  perfeft  intona¬ 
tion,  we  muft  eonfider  the  nature  and  etfeas  of  con- 
fonant  and  diiTonant  chords. 

A  chord  is  a  combination  of  two  or  more  fimultane- 
«us  mufical  founds.  If  the  coalefcence  be  fo  complete 
that  the  compound  founds  cannot  be  diftinguifhed,  the 
chord  is  faid  to  be  confonant  ;  if  the  feparate  founds  are 
diftin&ly  heard,  the  chord  is  termed  diffonant. 

All  confonances  are  pleafing,  although  feme  are  more 
fo  than  others.  All  diffenances  are  unfatisfa&ory,  and 
feme  are  very  harfh. 

In  confonances,  no  inequality  of  feund  is  perceptible. 
In  diffenances,  the  ear  is  fenfibleof  an  alternate  increafe 
and.  diminution  of  the  ftrength  of  the  found,  without 
variation  of  pitch.  This  is  occafioned  by  the  alternate 
coincidence  and  bife&ion  of  the  vibrations  of  the  com¬ 
ponent  founds.  For  example,  fuppofe  two  perfe£t  uni- 
fens  produced  from  two  pipes  each  24  inches  long. 
Each  found  has  240  vibrations  in  a  fecond,  either  exa£l- 
ly  coincident,  or  exa&ly  alternate.  In  either  cafe,  the 
vibrations  are  fo  frequent  and  uniform  as  not  to  be  di- 
fiinguifhable,  and  the  whole  appears  one  found.  But 
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let  one  of  . the  pipes  be  only  23  inches  and  feven-h  nths  Ton.J 
long,  it  will  give  243  vibrations  in  a  fecond.  There- 

fore  the  ill,  the  froth,  the  160th,  and  the  240th  vibra- ' - v- 

tion  of  the  longer  pipe,  will  coincide  with  the  ill,  the 
8rft,  the  i62d,  and  the  243d  of  the  ftiorter.  In  the 
inftant  of  coincidence,  the  aerial  agitation  produced  by 
the  one  vibration  is  reinforced  by  that  produced  by  the. 
other.  I  he  deviations  from  coincidence  gradually  in- 
creafe  till  the  40th  vibration  of  the  longer  pipe,  which 
will  commence  in  the  middle  of  the  41ft  vibration  of  the 
fhorte’r  one.  The  vibrations  here  bi feeing  each  other 
the  aerial  agitations  of  both  will  be  weakened.  The 
compounded  found  will  confequently  be  flronger  at  the 
coincidences  and  weaker  at  the  bifetfions  of  the  vibra¬ 
tions.  The  increafe  of  ftrength,  which  is  termed  the 
beat ,  will  recur  thrice  in  every  fecond.  Thus  the  vi* 
brat  ions  are  in  the  ratio  of  80  :  81,  or  of  a  comma  ;  and 
the  compounded  lound  now  fuppofed  is  an  unifen  wiper * 
fe&  by  a  comma . 

If  a  third  pipe,  tuned  a  perfeft  fifth  to  the  longer  of 
the  two  former,  be  founded  at  the  fame  time  with  the 
ftiorter,  the  diffonance  will  beat  nine  times  in  a  fecond  • 
and  is  thus  fhown  to  be  a  fifth  imperfedl  by  a  comma.* 

I.  he  perfection  or  imperfeClion  of  any  confonance 
may  thus  be  afeertained  with  equal  facility  and  preci- 
fion  :  and  by  this  method,  any  perfect  confonance  may 
be  altered  to  any  acquired  ftate  of  temperament. 

'Fhe  theory  of  beats  is  therefore  valuable,  as  giving Beats.2L 
us  the  management  of  a  phenomenon  intimately  con-ford  3 
neCle.d  with  perfeCl  harmony,  as  affording  us  preci fe  and 

pra Cl i cable  meafures  of  all  deviations  from  it,  and  as* . 

thus  forming  the  bafts  of  the  moil  accurate  fyftem  of 
temperament'. 

For  the  preparatory  procefs  of  determining  the  cxaCl 
degrees  cf  the  fcale,  let  us  attend  to  the  following  in¬ 
genious  and  amufing  experiment.  ^ 

Let  two  harpftchord  wires  be  exaCtly  tuned  in  unifon  Fnndar 
at  the  pitch  of  the  tenor  4c,’  to  be  acted  on  fimultane-tal  exp* 
oufly  by  a  wheel  rubbed  with  roftn,  like  that  of  a  vie//e. ment- 
Let  a  fcale  of  240  equal  parts  be  deferibed  under  one  of 
the  firings,  equal  in  length  to  the  founding  part  of  it, 
and  .  numbered  from  the  end  at  which  the  wheel  is 
applied.  Let  a  moveable  bridge  be  placed  under  this 
firing,  but  fo  as-  not  to  alter  the  tenfion  of  it  in  the 
leaft.  . 

The  two  open  firings  being  in  perfeCl  unifon,  with¬ 
out  any  beating  whatever,  let  the  moveable  bridge  be 
advanced  flowly  from  the  nut,  while  the  tyheel  is  ap¬ 
plied  to  both  firings.  All  kinds  of  chords,  confonant 
and  diffonant,  will  of  courfe  be  fucceflively  heard.  Be¬ 
tween  the  confonances  there  will  be  a  beating,  which 
will  increafe  as  wre  approach  the  confonance,  ceafe  on 
our  reaching  it,  appear  again  as  we  leave  it,  diminifh  as 
we  recede  from  it,  and  again  increafe  as  we  approach  ta 
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the  fucceeding  confonance. 

After  this  general  view,  let  us  more  particularly  ex¬ 
amine  the  feveral  degrees  of  the  fcale. 

On  placing  the  moveable  bridge  at  120,  we  ftiail  Deterim' 
hear  a  perfeft  o&ave,  without  any  beating.  If  the  di-tionoft] 
vifion  be  not  quite  exa£l,  there  will  be  a  little  beating  5 °^tave* 
but  by  fhifting  the  bridge  very  gently  to  either  fide,  the 
increafe  or  diminution  of  the  beating  will  guide  us  to  3®. 
the  true  place,  where  it  will  entirely  ceafe.  IMermi] 

On  placing  the  bridge  at  160,  the  perfeft  concord  ofperfe0^1 

fckeiifth. 
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the  key  and  fifth  will  be  heard.  Any  alteration  of 
the  bridge  to  either  fide  will  produce  a  difagreeable 

'  beating.  r  . 

A  rapid  flutter  in  the  vicinity  of  iSo  will  ceafe  at 
■  that  point,  and  give  place  to  the’  eonfonance  of  the  key 
and  fourth. 

On  approaching  192,  an  angry  wafpidi  beating  is  fuc- 
ceeded  at  that  point  by  the  animating  concord  of  the 
s  key  and  major  third. 

1*  As  we  leave  192-,  the  beating  affumes  a  melancholy 
chara&er,  and  ceafes  at  200,  the  place  of  the  plaintive 
l' eonfonance  of  the  key  and  minor  third. 

1.  Between  that  point  and  the  nut,  we  have  only  a  fuc- 
eeflion  of  difeords.  As  we  were  at  a  lofs  to  ascertain 
u  the  mathematical  ratio  of  the  fecond  of  the  fcale  (art.  19), 

!  fo  we  have  fome  difficulty  in  determining  its  jufl  place 
by  the  theory  of  beats,  and  the  experiment  under  con- 
fi deration.  We  are  uncertain  whether  we  (hall  fix  it  at 
a  minor  tune,  or  at  a  major  tone  above  the  key.  Both 
form  a  harfh  diffonance  with  the  key.  The  major  tone, 
however,  is  thought  left  difagreeable  :  it  admits  of  five 
more  concords  in  the  o&ave  than  the  minor  ;  and  the 
ratio  of  it  9  :  8,  is  that  fuggefted  by  the  fimilarity  of 
its  interval  with  the  fifth,  to  the  interval  of  the  fifth  and 
o&ave  (art.  19,).  AOn  thefe  accounts  we  prefer  it  5  and 
its  place  in  the  divifion  under  our  precife  confederation 
is  213!. 

Let  the  bridge  now  be  placed  near,  and  flowly  mo¬ 
ved  to  150:  the  beating  fubfide  into  a  eonfonance, 
flightly  pleafing,  that  of  the  key  and  minor  fixth. 

At  144,  we  have  the  agreeable  concord  of  the  key 
and  major  fixth.  From  144  to  120  we  hear  nothing 
but  difeord. 

In  this  interval,  however,  we  have  to  find  the  place 
of  the  ftnfible  note  or  major  feventh.  The  ear  informs 
us,  that  the  interval  between  the  major  feventh  and  the 
octave,  mu  ft  be  fimilar  to  that  between  the  major  third 
and  the  fourth.  Applying  to  the  former  interval  the 
ratio  of  the  latter,  that  of  1 6  ;  1 5,  we  place  the  move- 
able  bridge  at  128;  for  as  1 5  is  to  16,  fo  1 20  gives 
128.  We  alfo  feel,  that  the  interval  between  the  fifth 
and  major  feventh  is  exa&ly  fimilar  to  that  between  the 
key  and  major  third,  of  which  the  ratio  is  5  :  4.  Now, 
applying  the  fame  ratio  to  160,  the  place  of  the  fifth, 
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we  find  5:4::  160  :  128.  We  thus  determine  128 
to  be  the  place  of  the  major  feventh  of  the  ieale. 

The  interval  or  difference  between  the  minor  tone  ^ 

10  :  9,  and  the  major  tone  9  :  8,  is  8 1  :  80,  termed  pvatios  of 
comma .  This  interval  ts  not  employed  in  practical  mu-  ample  in- 
fic,  but  muff  be  diftin£lly  underftood  by  theorifts,  andteiV5ds* 
particularly  in  treating  of  temperament.  * 

There  are  therefore  four  deferiptions  of  fimple  inter¬ 
vals  *,  that  is,  intervals  which  do  not  include  more  than 
a  major  tone.  Thefe  are,  comma,  of  which  the  ratio 
is  81  :  80;  hemitone,  or  16  :  15  \  minor  tone  oir 
10  :  9  j  and  major  tone,  or  9  :  8  (c). 

We  have  now  to  confider  how  far  the  perfect  intona-  Tempera- 
tion  of  the  natural  fcale  mull  be  departed  from  inkeyed  mentnecef- 
inftruments,  fuch  as  the  organ  and  harpfiehord  j  fo  that[^ry 
the  fame  found  may  ferve  for  different  degrees  of  differ- 
ent  feales. 

Thefe  inftruments  have  twelve  founds  in  every  oc¬ 
tave  ;  that  is,  they  have  the  eight  natural  degrees  and 
four  intercalary  founds,  viz.  between  C  and  £),  D  and 
E,  F  and  G,  G  and  A,  and  A  and  B. 

The  purpofe  of  thefe  intercalary  founds  is,  that  an 
air  may  be  performed  in  any  pitch  ;  that  is,  that  any 
found  may  be  taken  for  a  key  note,  and  that  other 
founds  may  be  found  to  form  the  fcale  of  that  key  note', 
at  intervals  correfponding  to  thofe  of  the  natural 
fcale. 

Thus,  if  inftead  of  C,  the  key  note  of  the  natural 
fcale,  we  take  B  for  the  key  note  required  5  A,  which 
is  the  feventh  to  B,  will  by  no  means  anftver  for  the 
feventh  of  the  affumed  feale  5  for  the  interval  between 
A  and  B  is  a  major  tone,  of  which  the  ratio  is  9  :  8, 
whereas  the  interval  between  the  feventh  of  the  fcale 
and  the  oftave,  can  only  be  a  hemitone,  the  ratio  of 
which  is  16  :  15.  We  mult  therefore  employ  the  in¬ 
tercalary  found  between  A  and  B,  which  in  this  em¬ 
ployment  we  call  A$,  or  A  fharp.  But  we  (hall  pre¬ 
sently  fee  that  we  cannot  tune  even  this  found  in  the  ra¬ 
tio  of  16  :  15  with  B.  For,  let  us  take  F  for  the  key 
note  of  another  fcale,  we  find  tha't  B  will  not  ferve  for 
the  fourth  of  that  fcale,  being  a  major  tone  above  A 
the  third  *,  whereas  the  fourth  of  the  fcale  is  only  a  he¬ 
mitone  above  the  third.  We  muft  therefore  have  re- 
courfe  to  our  intercalary  found  between  A  and  B, 

which 


(c)  The  logarithmic  meafures  of  thefe  intervals,  and  of  the  compound  intervals  determined  in  the  way  which  we 
have  deferibed,  are 


Comma,  - 

54 

Hemitone,  - 

280 

Minor  tone,  - 

458 

Major  tone,  - 

S12 

Minor  third,  - 

79  2 

Major  third,  - 

96  9 

Fourth, 

1249 

Fifth, 

I76I 

Minor  fixth,  -  - 

2041 

Major  fixth,  - 

2219 

Seventh, 

2730 

Q6lave, 

3°i° 

The  oftave  being  thus  divided  into  3010  equal  parts, ,  a  circle  eff  which  the  circumference  is  divided  into  301 
degrees,  and  a  concentric  moveable  circle  having  a  nonius  fubdividing  each  into  ten  parts,  will  form  a  convenient 
inftrument  for  examining  all  temperaments  of  the  fcale. 
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which  we  mull  here  call  B\), 
ought  In  this  ftate  to  be  tuned  a  hemitone  above  A,  or 
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inlbe  ratio  of  1 6  :  15  with  that  note.  Now,  this  in¬ 
tercalary  found  cannot  be  both  in  the  ratio  of  16  :  15 
with  A,  and  in  the  fame  ratio  of  16  :  15  with  B.  This 
would  extend  the  whole  interval  between  A  and  B,  to 
the  ratio  of  about  8:7;  whereas  it  Ihould  only  be  in 
that  of  9  :  8.  We  muft  therefore  tune  the  intercalary 
found  in  fuch  a  diminHhed  relation  to  A  and  to  B,  that 
it  may  ferve  either  for  A  >$  or  B  t>. 

But,  even  independent  of  tliefe  intercalary  notes, 
fome  temperament  of  the  natural  fcale  is  neceffary. 

Let  the  four-fifths,  ‘eg’,  ‘g’ d,  ‘d  a\  and  ‘a  e\  be 
tuned  all  perfect.  Then  tune  the  two  perfed  odaves 
from  downwards,  ‘e  e\  ‘ e  :  e\  The  major  third 
‘e  e’  refulting  from  this  procefs,  will  be  too  fharp  by  a 
comma,  or  81  :  80,  and  will  beat  15  times  in  a  fecortd. 
The  minor  third  ‘eg’  and  the  major  fixth  ‘ca’  will  be 
ft  ill  more  difeordant. 

It  is  therefore  impofiible  to  have  perfed  fifths,  and 
at  the  fame  time  perfect  thirds  and  fixths.  Now,  al¬ 
though  a  perfect  fifth,  occafionally  employed,  be  plea- 
nng,  yet  the  ear  does  not  relilh  a  fucceflion  of  perfect 
fifths  5  fuch  a  fucceflion  not  only  renders  the  harmony 
languid,  but  creates  a  doubt  as  to  the  key,  which  isun- 
fatisfadory.  On  the  other  hand,  an  alternate  fucceflion 
of  major  and  minor  thirds  and  fixths  conftitutes  the 
chief  and  moft  brilliant  part  of  our  harmonics.  We 
therefore  find  it  neceffary  to  facrifice  fomewhat  of  the 
perfect  harmony  of  the  fifths  to  that  of  the  third  and 
fixths. 

It  is  this  accommodation  which  is  properly  called 
Temperament  ;  and  to  this  fyftem  of  it,  by  which  the 
fifths  are  diminiflied,  and  the  thirds  and  fixths  preferved 
perfect,  we  give  the  preference. 

We  have  juft  feen  that  four  confecutive  perfect  fifths 
compofe  an  interval,  greater,  by  a  comma,  than  two 
odaves  and  a  major  third.  But  in  the  tuning  of  our 
inftruments  requiring  temperament,  thefe  intervals  muft 
be  rendered  equal.  Becaufe,  as  we  have  feven  hemi- 
tonic  intervals  in  the  fifth,  twelve  in  the  odave,  and 
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or  B  fiat,  and  which  four  in  the  major  third;  fo  the  interval  of  four-fifths 
contains  twenty- eight  hemi tonic  intervals,  and  that  of 
two  odaves  and  major  third  contain  alfo  twenty-eight, 
being  twenty-four  for  the  two  odaves,  and  four  for  the 
major  third.  The  real  difference  being,  however,  a 
comma,  it  is  plain,  that  if  we  keep  the  major  thirds 
perfect,  we  mult  diminifh  or  flatten  each  of  the  four- 
fifths  one-fourth  of  a  comma. 

It  is  not  eafy  to  afeertain  with  perfed  exadnefs  the 
quarter  comma  by  which  the  firft  fifth  ‘c  g’  is  to  be  di- 
minifhed.  We  dial},  however,  be  fufliciently  accurate 
for  practical  purpnfes  if  we  flatten  ‘g’  till  a  beating  of  9 
beats  in  four  feconds  is  produced  (d). 

Having  in  this  manner  tuned  ‘g’,  we  diminifh  the 
next  fifth  *g’  d,  one-fourth  of  a  comma,  by  flattening  d 
till  ‘g’ d  beat  half  as  faft  again  as  ‘c  g’,  or  134  beats  in 
four  feconds  (e). 

The  next  fifth,  da,  muft  be  diminifhed  in  the  fame 
proportion  by  flattening  a  till  ‘d  a’  beat  1 5  times  in  fix 
feconds. 

Inftead  of  tuning  upward  the  fifth  a  e,  tune  down¬ 
ward  (f)  the  odave  a  ‘a’,  and  then  tune  upward  the 
fifth  ‘a’  e9  and  flatten  it  till  it  beat  15  times  in  eight 
feconds. 

If  we  take  15  feconds  for  the  common  period  of  all 
thefe  beats,  we  fhall  find 

The  beats  of 


Ten^. 

mil  ] 

w 


c  g  -  34 

G‘d’  =  25 

‘da’  =374 
‘a  *’  =  28 

On  tuning  dowrtwards  the  odave  v?'  ‘e’  we  have  the 
major  third  ‘c  e’  perfed  without  any  beating;  and  we 
proceed,  tuning  upwards  a  fifth  flattened  by  one-fourth 
of  a  comma,  and  when  the  beating  becomes  too  quick, 
tuning  downward  an  odave.  We  may  do  this  till  we 
reaoh  ‘b’  $,  which  ftiould  be  the  fame  with  c,  a  perfed 
odave  above  ‘c’. 

It  will  be  better,  however,  to  flop  at  ‘g’  and  then 
to  tune  fifths  downward  from  ‘c’  and  odaves  upwards, 
when  we  get  too  low.  'Thus  we  have  ‘c’  F,  F  ‘f’,  ‘f’ 

‘B 


t  m  fn  . 

,  (d)  If  any  concord,  whofe  perfed  ratio  is  —  ( [m  being  the  gfeateft  term  of  the  fmalleft  integers  expreffing 

that  ratio),  be  tempered  (harp  by  the  fradion  -  of  a  comtiia,  and  if  M  and  N  be  the  pulfes  made  by  the  acute  and 

grave  notes  of  the  concord  "during  any  number  of  feconds,  the  number  b  of  beats  made  in  the  fame  time  by  this 

2<7#zN  2qnM  .  y  2tf/?zN  2^zzM 

;  or  - - ;  and  11  it  be  tempered  flat,  then  — - ,  or  —-4 - . 

IOI77 — q  l6ip+q  r  l6lp  +  q  l6l  p — q 


concord  will  be : 


(Smith’s 


Harm.  2d  edit.  p.  8i,  &c.). 


NoW,  let  — •  be  rr4»  the  ratio  of  the  fifth  ;  ^=1*77=4 ;  therefore,  —  =  one-fourth 
n  q 

of  a  comma,  and  N=‘c’  or  240  pulfes  in  a  fecond;  Therefore,  ^  ...  r:  2  *  =  -J-M0  2=2.2:  beats 

i6i*p+q  161x4  +  5  64  5 

in  four  feconds  very  nearly* 

(e)  Becaufe  fifths,  being  in  the  ratio  to  each  othef  of  31  2,  N  in  this  fifth  =  360. 

(f)  The  grave  odaves  of  the  upper  terms  of  each  of  thefe  tempered  fifths  may  be  determined  with  perfed  ac¬ 
curacy,  by  making  the  grave  odave  beat  with  the  lotver  term  of  the  tempered  fifth  as  often  as  the  upper  term 
does  with  it;  for  inftance,  by  making  G  ‘c’  beat  as  often  as  ‘c  g’,  &c.  For,  it  has  been  demonftrated  by  Dr 
Smith,  that  the  upper  term  of  a  minor  concord  beats  equally  with  the  lower  term*  and  with  the  aciiter  odave  of 
that  term ;  but  that  the  upper  term  of  a  major  ebneord  beats  twice  as  faft  with  the  acuter  odave  of  the  lower 
term,  as  it  does  with  the  lower  term  itfelf.  Therefore,  as  ‘g’  beats  twice  as  faft  with  c  as  with  ‘c’,  and  is  with 


its  grave  odave  G  in  the  ratio  of  2  ; 


1,  G 


‘c’  beats  precifely  as  often  as  ‘c  g’< 
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and  this  method  is  preferable,  be-  moft  frequently  employed  as  major  thirds,  and  the  ma-  Tempera- 


,  ,  u  q  n  e  y  .  and  this  method  is  preferable,  be-  molt  frequently  employed  as  major  thirds,  and  the  n 
jnpera-  P  the  notes  marked  $  or  j?,  are,  when  tuned  in  this  jor  third  is  the  harmonic  interval  moft  in  ufe  (g). 
ent.  cau  e  relation  to  thofe  with  which  they  are  Another  fyftem  of  temperament  is  that  which  divides 


way, 


the 


-  >  qqe  procefs  of  temperament  thus  recommended,  will  be  greatly  facilitated  by  employing  a  pendulum  made 
fa  ball  of  about  two  ounces  weight,  Aiding  on  a  light  deal  rod,  having  at  one  end  a  fmall  ring.  Let  this  pendu- 
?  3  be  hung  by  the  ring  on  a  peg,  and  the  ball  adjufted  fo  as  to  make  20  vibrations  in  15  feconds.  This  done, 
mark  the  rod  at  the  upper  edge  of  the  ball,  and  adjuft  it  in  the  fame  manner  for  24,  28,  32,  36,  40,  44,  and  48 
vibrations.  Then  having  calculated  the  beats  of  the  different  fifths,  fet  the  ball  at  the  correfponding  mark,  and 
temper  the  found  till  the  beats  keep  pace  exaftly  with  the  pendulum.  #  .  rtl_  1.1 

In  order  to  difcover,  (hould  it  be  neceffary,  the  number  of  pulfes  made  in  a  fecond  by  the  tuning  fork,  by  which 
we  tune  the  tenor  ‘c’  of  our  inftrument,.  let  a  wire  be  ftretched  by  a  weight  till  it  be  unifon  or  oaave  below  the 
fork*  let  A-th  then  be  added  to  the  weight.  Being  thus  tempered  by  a  comma,  the  contemporaneous  founding 
of  the  fork  and  wire  will  produce  a  beating  ;  and  on  multiplying  the  beats  by  80,  the  produft  gives  the  number 
of  pulfes  of  the  fork,  and  confequently  of  the  ‘c’  of  the  inftrument  tuned  from  it.  But  the  common  ‘c’  tuning  forks 
are  fo  nearly  confonant  to  240  pulfes,  that  this  procefs  is  fcarcely  neceffary.  . 

On  the  fyftem  of  temperament  now  propofed,  Dr  Smith  makes  the  following  ufeful  obfervation  and  deduction. 
The  oaave  confiding  of  five  mean  tones  and  two  limmas,  it  is  obvious  that  by  enlarging  the  tones  we  diminifh- 
the  limmas,  and  that  the  increment  of  the  tone  is  two-fifths  oi  the  contemporaneous  diminution  of  the  limma.  Let 
y  reprefent  any  minute  variation  of  this  temperament  .*  the  increment  of  a  mean  tone  is  2  v,  and  the  contempora¬ 
neous  diminution  of  the  limma  — 5  v.  Again,  if  the  tone  be  diminifhed  by— 2v,  the  limma  will  increafe  by  —  5  v. 
Let  us  obferve  the  variations  of  the  intervals  in  the  latter  cafe.  .  . 

The  per feft  fifth  confiding  of  three  tones  and  a  limma,  its  variation  will  be — 6^+5^,  or  — v.  That  is,  the 
fifth  is  flattened  by  the  quantity  v.  Confequently  the  fourth  is  fharpened  by  that  quantity.  9  ... 

The  fecond,  being  a  tone  above  the  key  note,  and  being  therefore  flattened  by — 20,  the  minor  feventh  is  in- 


creafed  by  2  v.  ..... 

The  minor  third  confifting  of  a  tone  and  a  limma,  its  variation  is 

major  fixth  is  —  3  v. 

The  major  third,  or  two  tones,  is  therefore  dimimlhed  by — 4^. 


— 2  ^-j-5  v  or  3  v.  Accordingly,  that  of  the 
Confequently  the  minor  fixth  is  increafed  by 


^  The  major  feventh,  being  the  inverfion  of  the  limma,  is  therefore  varied  by  — gv. 

The  tritone  being  diminifbed  —6.v,  the  falfe  fifth  is  accordingly  6  v.  #  .  .  • 

On  this  obfervation,  Dr  Smith  lias  founded  the  following  geometrical  conftru£hon  :  Divide  the  ftraight  line  CE 
(fig.  2.)  into  fix  equal  parts  C  g,  g  d,  da ,  «  E,  E  b,  b  t,  and  interfea  the  points  of  divifion  with  the  fix  parallel 
lines  g  G,  dD,  &c.  reprefenting  the  intervals  arranged  according  to  the  fyftem  of  mean  tones  and  limmas. 

Let  any  length  g  G,  on  the  firft  line  to  the  right  of  the  line  CE,  reprefent  a  quarter  of  a  comma,  G  will  thus 
mark  the  place  of  the  perfeft  fifth,  and  g  that  of  the  tempered  fifth,  flattened  by  a  comma. 

Take  /d,  double  of  g  G,  on  the  fecond  parallel  alfo  on  the  right  hand  ;  D  will  mark  the  place  of  the  perfea 
fecond,  and  d  that  of  the  tempered  fecond,  flattened  by  the  half  comma  dD.  . 

By  felting  off  a  A  on  the  third  parallel  to  the  left,  equal  to  g  G,  we  have  A'  the  perfea  major  fixth,  and  a  the 
transferred  major  fixth,  (harpened  by  the  quarter  comma  A  a,  . 

The  major  third  being  in  the  fyftem  of  mean  tones  kept  perfea,  the  place  of  that  degree  will  be  e. 

By  taking  b  B  on  the  fifth  line,  on  the  right,  equal  to  g  G,  we  find  B  to  be  the  place  of  the  perfed^  major 
feventh,  and  b  to  be  that  of  the  tempered  major  feventh  flattened  by  the  quarter  comma  b  B. 

And  by  making  tT  on  the  fixth  line,  to  the  right,  equal  to  d D,  we  have  the  contemporaneous  temperament 
of  the  tritone  flattened  by  the  half  comma  /T,  and  of  the  falfe  fifth,  (harpened  by  that  quantity. 

Any  other  ftraight  line  C  /'  drawn  from  C,  acrcL  thefe  parallels,  will  reprefent,  by  the  intervals  g1  G,  </'D,  &c. 
the  temperaments  of  another  fyftem  of  mean  tones  and  limmas.  Since  it  is  plain  that  the  fimultaneous  variations 
gg\  d d,  &c.  from  the  former  temperament,  are  in  the  juft  proportions  to  each  other,  i  he  ftraight  line  thus  em¬ 
ployed, ’(C  e ',  or  C  *"),  has  therefore  been  termed  the  tejnperer. 

As  the  arrangement  of  the  founds  of  keyed  inftruments  having  only  twelve  keys  for  an  oftave,  and  meant  to  be 
ttfed  in  different  feales,  muft  approach  nearly  to  a  fyftem  of  mean  tones,  or  rather  mean  limmas,  this  eonftruaion  of 
Dr  Smith’s  is  very  ufeful.  The  temperer  points  out,  not  only  all  the  temperaments  of  the  notes  with  the  key  note, 
but  alfo  the  temperaments  of  the  harmonic  concords.  Thus  it  will  be  feen,  that  the  temperament  of  the  minor 
third  forming  the  interval  between  the  major  third  and  fifth,  is  in  all  cafes  the  fame  with  that  of  the  major  fixth 
and  oaave,  and  that  the  temperament  of  the  major  third  forming  the  interval  between  the  fourth  and  major  fixth, 
is  equal  to  that  of  the  key  and  major  third  of  the  fcale. 

It  has  been  propofed,  in  order  to  render  Dr  Smith’s  eonftruaion  ftill  more  ufeful,  that  it  (hould  be  drawn  of  fuch 
a  fiz-e  as  to  admit  of  the  following  fupplementary  feales.  . 

1.  A  fcale  of  G  divided  into  thirteen  parU  and  a  half,  exprefling  the  logarithmic  meafures  of  the  tempera¬ 
ments  mentioned  in  the  note  (c),  a  comma  being  =  54. 

2.  A  fcale  of  ^  G  divided  into  36  parts,  giving  the  beats  made  in  1 6 -feconds  by  the  notes  c,g3  when  temper¬ 
ed  by  any  quantity  Gf>A 


. 
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the  alterations  between  the  fifths  and  major  thirds,  flat¬ 
tening  the  fifths  and  fharpening  the  major  thirds  ;  and 
making  both  beat  equally  fall  along  with  the  key  :  and 
fince  enlarging  the  fifth  increafes  the  tone,  and  eonfe- 
quently  di  mini  flies  the  limma,  the  intercalary  founds  be¬ 
come  thus  better  fuited  for  their  double  fervice  of  the 
fharp  of  the  note  below,  and  the  flat  of  the  note  above. 
Much,  however,  is  loft  in  the  brilliancy  of  the  major 
thirds,  which  are  the  moft  effective  i concords.  The 
'fifths  are  not  much  improved,  and  the  fixths  are  evident¬ 
ly  hurt  by  this  temperament  (tl). 

Thcfe  methods  of  tuning  by  beats  arc  incomparably 
more  exa6l  than  by  the  ear.  We  cannot  miftake  above 
one  beat,  that  is,  in  the  fifth  T£-gtli,  and  in  the  major 
third  T-g-oth  of  a  comma. 

We  have  offered  a  fhort  view  of  what  appears  to  us 
to  be  the  preferable  {yftem  of  temperament.  It  has 
been  deduced  from  the  obfervations  of  the  moft  able  the- 
orifts,  and  will  greatly  aflift  a  tuner  \  but  to  him  there 
are  farther  neceflary,  as  to  a  mufical  performer,  a  correfl 
ear,  patient  attention,  and  long  practice. 

TEMPERANCE,  that  virtue  which  a  man  is  faid 
to  po fiefs  who  moderates  and  reftrains  his  fenfual  appe¬ 
tites.  It  is  often,  however,  ufed  in  a  much  more  gene¬ 
ral  fenfe,  as  fynonymous  with  moderation,  and  is  then 
applied  indiferiminately  to  all  the  paflions. 

'  Temperance  (fays  Mr  Nelfon)  is  the  virtue  that 
bridles  our  irregular  defires  ;  it  is  nearly  allied  to  pru¬ 
dence,  and  has  a  clofe  connexion  with  juftice  *,  it  calms 
revenge,  and  quenches  the  fire  of  unjuft  refentment ;  it 
checks  the  epicure,  and  flops  the  riotous  hand  of  the 
Bacchanalian  *,  it  extinguifhes  or  abates  the  flames  of 
luft,  and  banifhes  every  lawlefs  a<5lion  ;  it  ftlences  the 
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flippant  detra&ing  tongue,  and  gives  in  its  ftead  a  plc&-  Tc 
flag  moderation  of  fpeech  ;  it  fhuts  the  door  againft  a: 
avarice,  and  proves  experimentally,  that  happinefs  does  W 
not  confift  in  the  eager  purfuit  or  acquifition  of  Cches 
but  in  a  contented  mind ;  it  curbs  the  ftrongeft  of  ail 
other  paflions,  gaming,  and  diftinguiflies  juftly  the  ab- 
furdity  and  folly  of  making  that  a  dangerous  trade 
which  was  only  defigned  as  a  relaxation  and  an  amufe- 
ment :  temperance,  in  a  word,  i-s  the  parent  of  many 
virtues  ;  the  parent  of  peace,  profperity,  health,  and  joy. 

Nothing  can  be  more  ftrange  to  all  obfervation  than 
the  practice  of  forfaking  temperance  ;  fince  every  dav’s 
experience  proves  to  us,  that  intemperance  produces  the 
oppofite  to  what  we  feek.  Suppofe,  when  a  child  is 
born,  we  afk  the  parents  what  it  is  they  with  in  that 
child  \  they  will  anfwer,  life.  But  as  life  alone,  that  is, 
mere  exiftence,  may,  by  infirmity  or  other  accidents,  be 
very  wretched,  they  will  naturally  wifn  for  health  and 
happinefs.  Well  then,  life,  health,  and  happinefs,  are 
the  general  wifhes  of  parents  for  their  children.  Now* 
let  us  fee  how  their  wifhes  are  likely  to  fucceed.  Their 
firft  ftep  is  ufualiy  a  fhameful  negle6l  of  the  food  of  na¬ 
ture,  the  breaft  j  the  next,  a  blind  gratification  of  their 
will  4  the  third,  an  almoft  total  negle<5t  of  their  man¬ 
ners  *,  and  a  fourth,  the  cherifhing  them  in  every  irre¬ 
gular  affe&ion.  Where  then  is  the  wonder  that  parents 
are  difappointed  ?  Life  and  health  depend  on  proper 
food  and  other  judicious  management  on  one  part  j  and 
if  fick,  an  obedience  to  remedies  on  the  other  part  :  and 
happinefs  eflentially  depends  in  the  firft  place  on  health  ; 
in  the  next,  on  the  due  government  of  our  fenfes,  affec¬ 
tions,  and  paflions.  See  here  how  much  mankind  de¬ 
viate  from  themfelves  ;  how  far  they  depart  from  their 


3.  A  feale  of  g  G  divided  into  60  parts,  for  the  beats  of  the  major  third  C  e. 

4.  A  feale  of^-  G  divided  into  72  parts,  for  the  beats  of  the  minor  third  C  e  b, 

5.  A  feale  of  g  G  divided  into  48  parts,  for  the  beats  of  the  fourth  c f 

6.  A  feale  of  g  G  divided  into  89  parts,  for  the  beats  of  the  minor  third  g  e, 

7.  And,  g  G  divided  into  80  parts,  for  the  beats  of  the  major  third  f  a . 

Thus  provided,  and  having  determined  by  Dr  Smith’s  conftru&ion,  the  temperament  of  ‘g’  *d’,  ‘a’,  ‘e’,  ‘b’,  and 
•T’,  the  accurate  tuning  of  the  whole  odave  as  a  fyftem  of  mean  tones  with  perfeft  major  thirds  may  be  completed 
^as  follows. 

Let  ‘f  be  tuned  a  perfeft  major  third  above 3  4 5 6 7d’  *,  *g  W  a  perfect  major  third  above  ‘e’,  and  c%  a  perfeft  ma¬ 
jor  third  above  ‘a’. 

Let  ‘b  b’  be  tuned  a  perfe£l  major  third  below  ‘d’  and  ‘e  b’  a  perfe&  major  third  below  *g\ 

(h)  To  adjuft  the  temperer  to  this  mode,  let  EG  (fig.  2.)  be  divided  in  p ,  fo  that  E/?  may  be  to  p  G,  as  3  to 
5.  Then  draw  C  7?,  cutting  g  C  in  g and  C  /'  (hall  be  the  temperer  required.  It  will  be  found  that  E  *>'  and 
Ggf  are  each  of  them  32  of  their  refpeftive  feales. 

Let  therefore  ‘c  g’  beat  32  times  in  16  fcconds 


G  ‘c’ 

3*> 

G  ‘d’ 

24; 

G‘b’ 

24,  and  tune  ‘b’  b  ; 

<d’« 

36,  and  tune  a  ‘a’ 

‘d’  T*’ 

36; 

‘a’  e 

27; 

eb 

proving  ‘b’  b  ; 

eg% 

FV 

2iy,  and  tune  F  ‘f’ ; 

FA 

2iy,  proving  A  V  \ 

Bb  ‘f’ 

28?,  and  tune  B  b  ‘b 

‘e  b  b  f 

3^4  > 

‘C'c 

perfeft. 
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empe-  own  principles.  But  what  is  the  remedy  ?  Nothing 
ranee  more  obvious.  Let  parents  exercife  their  reafon  in  all 
II  the  Heps  they  take  for  their  children’s  welfare  5  let  them 
t  examine  right  and  wrong;  let  them  not  only  avoid 

paflion,  but  labour  to  correct  their  own  errors  of  judge¬ 
ment,  that  they  may  be  the  better  enabled  to  prevent 
them  in  their  children  ;  but,  particularly,  let  them 
fix  in  them  the  knowledge,  love,  and  habit,  of  tem¬ 
perance. 

TEMPERING,  in  the  mechanic  arts,  the  preparing 
of  Reel  and  iron,  fo  as  to  render  them  more  compact, 
hard,  and  firm  ;  or  even  more  loft  and  pliant,  according 
to  their  refpe&ive  occafions. 

TEMPLARS,  Tem  peers,  or  Knights  of  the  Tem¬ 
ple,  a  religious  order  inftituted  at  Jerufalem  in  the  be¬ 
ginning  of  the  1 2th  eentury,  for  the  defenee  of  the  holy 
fepulchre  and  the  prote&ion  of  Chriftian  pilgrims.  They 
were  fir  ft  ealled  The  poor  of  the  Holy  City ,  and  after¬ 
wards  affumed  the  appellation  of  Templars ,  beeaufe 
their  houfe  was  near  the  temple.  The  order  was  found¬ 
ed  by  Baldwin  II.  then  king  of  Jerufalem,  with  the 
eoneurrenee  of  the  pope  ;  and  the  principal  articles  of 
their  rule  were  :  That  they  (hould  hear  the  holy  offiee 
throughout  every  day  ;  or  that,  when  their  military  du¬ 
ties  fhould  prevent  this,  they  {hould  fupply  it  by  a  cer¬ 
tain  number  of  pater  nofters  :  that  they  fhould  abftain 
from  flefh  four  days  in  the  week,  and  on  Fridays  from 
eggs  and  milk-meats  :  that  each  knight  might  have 
three  borfes,  and  one  efquire  :  and  that  they  {hould  nei¬ 
ther  hunt  nor  fowl.  After  the  ruin  of  the  kingdom  of 
Jerufalem  about  1186,  they  fpread  themfelves  through 
Germany  and  other  countries  of  Europe,  to  which  they 
were  invited  by  the  liberality  of  the  Chriftians.  In  the 
year  1228,  this  order  acquired  {lability,  by  being  con¬ 
firmed  in  the  couneil  of  Troyes,  and  fubjedled  to  a  rule 
of  difeipline  drawn  up  by  St  Bernard.  In  every  nation 
they  had  a  particular  governor,  called  tnafer  of  the 
Temple ,  or  of  the  militia  of  the  Temple .  Their  grand- 
mafter  had  his  refidence  at  Paris. 

The  order  of  Templars  flourifhed  for  fome  time,  and 
acquired,  by  the  valour  of  its  knights,  immenfe  riehes 
and  an  eminent  degree  of  military  renown  :  but  as  their 
profperity  inereafed,  their  vices  were  multiplied,  and 
their  arrogance,  luxury,  and  cruelty  rofe  at  lafl  to  fuch 
a  monftrous  height,  that  their  privileges  were  revoked, 
and  their  order  fuppreffed  with  the  mofl  terrible  circum- 
ftanees  of  infamy  and  feverity.  Their  accufers  were  two 
of  their  own  body,  and  their  eliief  profecutor  Philip  the 
Jair  of  Franee,  who  addreffed  his  eomplaints  to  Cle¬ 
ment  V.  The  pope,  though  at  firfl  unwilling  to  pro¬ 
ceed  againll  them,  was  under  a  neceflity  of  complying 
with  the  king’s  defire  ;  fo  that,  in  the  year  1307,  upon 
an  appointed  day,  and  for  fome  time  afterwards,  all  the 
knights,  who  were  difperfed  throughout  Europe,  -were 
leized  and  imprifoned,  and  many  of  them,  after  trials 
for  eapital  erimes,  were  eonvi6ted  and  put  to  death.  In 
1312  the  whole  order  was  fuppreffed  by  the  eouneil  of 
Vienne.  A  part  of  the  rieb  revenues  they  poffeffed  was 
bellowed  upon  other  orders,  efpecially  on  the  knights  of 
St  John,  now  of  Malta,  and  the  reft  confifcated  to  the 
refpedive  treafuries  of  the  fovereign  princes  in  whofe 
dominions  their  poffeffions  lay.-— The  knights  Templars, 
m  order  to  juftify  the  feverity  with  which  they  were 
treated,  were  charged  with  apoftafy  to  the  Saracens, 
and  holding  correfpondence  with  them,  with  infulting 
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the  majefty  of  God,  turning  into  derifion  the  gofpel  of  Templars, 
Chrift,  and  trampling  upon  the  obligation  of  all  law's  lemple. 
human  and  divine.  Candidates,  it  is  faid,  upon  ad-  v  " 
million  to  this  order,  were  commanded  to  fpit,  in  token 
of  contempt,  upon  an  image  of  Chrift,  and  after  ad- 
miftion  to  worfhip  either  a  eat  or  a  wooden  head  erown- 
ed  with  gold.  It  is  farther  affirmed,  that,  among  them, 
the  odious  and  unnatural  a£l  of  fodomy  was  a  matter  of 
obligation  ;  and  they  are  charged  with  other  erimes  too 
horrible  to  be  mentioned,  or  even  imagined.  Plowever, 
though  there  be  reafon  to  believe,  that  in  this  order,  as 
well  as  others  of  the  fame  period,  there  were  {hocking 
examples  of  impiety  and  profligacy  ;  yet  that  the  whole 
order  was  thus  enormoufly  corrupt,  there  is  no  reafon  to 
believe.  The  pope  indeed,  though  he  a£led  with  feve¬ 
rity,  a£led  with  juftiee.  He  fent  tvTo  cardinals  to  Paris, 
who,  publifning  his  bull  again  ft  the  order,  condemned 
thofe  Templars  who  had  made  the  voluntary  confeflion 
to  be  burnt  by  a  flow  fire.  The  criminals  recanted  their 
former  confeffions,  but  acknowledged  themfelves  worthy 
of  death,  beeaufe  they  had  unjuftly  accufecfthe  order  of 
crimes  of  whieh  they  were  innocent.  Several  authors 
of  thofe  times  'wrote  in  defenee  of  the  order;  and  Boc- 
caee  alleges,  that  its  extirpation  v'as  owing  to  the  ava¬ 
rice  of  the  king  of  Franee,  who  coveted  the  rich  pof- 
feffions  the  Templars  then  enjoyed  in  France. 

The  king  of  Arragon  was  much  prefled  to  treat  the 
Templars  in  his  kingdom  as  they  had  been  treated  in 
Franee  ;  but  his  conftant  anfwer  was,  “  We  muft  be 
firft  convinced  of  their  guilt,  and  it  will  be  then  time 
enough  to  talk  of  their  puniftitnent.”  The  people,  how¬ 
ever,  ivere  in  general  fo  provoked  againft  them,  that 
they  were  compelled  to  flint  themfelves  up  in  the  for- 
treftes  belonging  to  their  order,  to  prevent  their  being 
torn  in  pieces ;  whieh  precaution  was  reprefented  to  the 
king  of  Arragon  as  an  a£t  of  rebellion.  He  marehed, 
therefore,  with  a  eorps  of  troops  againft  one  of  thefe 
fortrefles.  The  knight  who  commanded  furrendered 
immediately,  and  told  the  king  the  truth,  affuring  him 
that  they  defired  nothing  but  a  fair  trial  ;  with  which 
declaration  the  king  was  extremely  moved,  took  the 
whole  order  into  his  protedlion,  and  forbade  any  to 
abufe  or  infult  them  under  the  heavieft  penalties.  At 
the  fame  time  he  declared  he  was  ready  to  reeeive  any 
informations  againft  them  that  were  fupported  by  proofs; 
but  if  the  informers  failed  therein,  he  would  punifti  them 
as  they  deferved. 

Thefe  fa£ls  plead  ftrongly  for  the  innocence  of  the 
Templars,  or  at  lead  they  prove  that  their  guilt  muft 
have  been  exaggerated  ;  and  if  we  add,  that  many  of 
the  aceufations  advanced  againft  them  flatly  eontradi£l 
eaeh  other,  and  that  many  members  of  this  unfortunate 
order  folemnly  avowed  their  innoeenee  while  languifh- 
ing  under  the  fevereft  tortures,  and  even  with  their  dying 
breath — it  would  feem  probable,  that  King  Philip  fet 
on  foot  this  bloody  tragedy,  with  a  view  to  gratify  his 
avarice,  and  glut  his  refentment  againft  the  Templars, 
and  efpecially  againft  their  grand-mafter,  who  had  high¬ 
ly  offended  him.  The  principal  caufe  of  his  invincible 
hatred  againft  them  was,  that  in  his  quarrel  with  Boni- 
faee  VIII.  the  knights  efpoufed  the  caufe  of  the  pope, 
and  furnifhed  him  with  money  to  earry  on  the  war. 

They  originally  wore  a  white  habit,  with  red  eroffea 
fewed  upon  their  cloaks  as  a  mark  of  diftin&ion. 

TEMPLE,  Sir  William,  was  born  in  London  in 
N  n  the 
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the  year  1628.  The  family  from  which  he  fprungwas 
ancient,  and  is  faid  to  have  affumed  the  furname  of  Tem¬ 
ple  from  the  manor  of  Temple,  in  the  hundred  of  Spar- 
kcn-Hal],  in  Leicefterfhire.  He  was  firft  fent  to  fchool 
at  Penfehurft,  in  Kent,  under  the  care  of  his  uncle,  the 
celebrated  Dr  Hammond,  then  minifler  of  that  parifh  \ 
but  at  the  age  of  ten  he  was  removed  thence  to  a  fchool 
at  Bifhop-S tort  ford,  in  Hertfordfhire.  When  he  had 
acquired  a  fufficient  knowledge  of  the  Greek  and  La- 
tin,  he  returned  home  at  the  age  of  fifteen  ,  and,  two 
years  after,  he  went  to  Cambridge,  where  he  was  placed 
under  the  tuition  of  the  learned  Dr  Cud  worth,  then  fel¬ 
low'  of  Emanuel  college.  His  father,  Sir  John  Temple, 
being  a  ftatefman,  feems  to  have  defigned  him  for  the 
fame  way  of  life  $  and  on  this  account,  after  refidingat 
Cambridge  two  years,  which  were  principally  fpent  in 
acquiring  a  competency  of  French  and  Spanifh,  both 
languages  exceedingly  ufeful  for  his  intended  purfuits, 
he  was  fent  abroad  to  finifti  his  education. 

Mr  Temple  began  his  travels  by  vifiting  France  in 
1648.  As  he  chofe  to  pafs  through  the  Ifle  of  Wight, 
where  his  majefty  was  detained  a  prifoner,  he  there  ac¬ 
cidentally  met  with  the  fecond  daughter  of  Sir  Peter 
Ofborn  of  Chickfand,  in  Bedfordfiiire,  then  governor 
of  Guernfey  for  the  king  \  and  his  lady  being  on  a 
journey  with  her  brother  to  St  Maloes,  where  their  fa¬ 
ther  then  was,  our  young  traveller  joined  their  party. 
'This gave  rile  to  an  honourable  attachment,  which, at  the 
end  of  feven  years,  concluded  in  a  happy  marriage.  Ha¬ 
ving  refided  two  years  in  France,  and  learned  the 
French  'language  perfectly,  Mr  Temple  made  a  tour 
through  Holland,  Handers,  and  Germany,  during  which 
he  became  completely  mafter  of  the  Spanifh.  In  1654 
lie  returned  from  the  continent,  and,  marrying  Mifs 
Ofborn,  palled  his  time  in  retirement  with  his  father,  his 
two  brothers,  and  a  lifter,  then  in  Ireland,  happy  in  that 
perfect  harmony  which  has  been  fo  often  remarked  in 
their  family. 

As  he  reje&ed  all  offers  made  him  of  employment 
under  Cromwell,  the  five  years  which  he  lived  in  Ire¬ 
land  were  fpent  chiefly  in  improving  himfelf  in  hiftory 
and  philofophy  \  but  at  the  Reftoration,  in  1660,  being 
chofen  a  member  of  the  convention  there,  while  others 
were  trying  to  make  their  court  to  the  king,  Mr  Tem¬ 
ple  oppofed  the  poll- bill  with  fo  much  fpirit,  that  his 
conduct  foon  attrafled  the  attention  of  the  public,  and 
brought  him  into  notice.  In  the  fucceeding  parliament, 
in  1661,  he  was  ele&ed  with  his  father  for  the  county 
of  Carlow  ;  and  in  the  year  following,  he  was  chofen 
^one  of  the  commifiioners  Jo  be  fent  from  that  parliament 
to  the  king,  which  gave  him  an  opportunity  of  waiting 
on  the  duke  of  Ormond,  the  new  lord  lieutenant,  then 
at  London.  Soon  after  he  went  back  to  Ireland,  but 
with  a  refolution  of  quitting  that  kingdom,  and  of  re¬ 
moving  with  his  family  to  England. 

On  his  return  he  met  with  a  very  favourable  recep¬ 
tion  from  the  duke  of  Ormond ;  and  foon  acquired  fuch 
a  confiderable  fhare  in  his  efteem,  that  the  duke  com¬ 
plained  of  him  as  the  only  man  in  Ireland  that  had  ne¬ 
ver  afked  any  thing  from  him.  When  he  mentioned 
his  defign  of  carrying  his  family  to  England,  his  grace 
faid,*  that  he  hoped  he  would  at  leaft  give  him  leave  to 
write  in  his  favour  to  the  two  great  minifters,  Clarendon 
then  lord  chancellor,  and  the  earl  of  Arlington,  who 
was  fecretary  of  Rate.  This  the  duke  did  in  fuch  ftrong 


terms,  as  procured  him  the  friendfhip  of  thefe  two  noble¬ 
men,  as  well  as  the  good  opinion  of  the  king.  Mr 
Temple,  however,  made  no  other  ufe  of  this  advantage 
than  to  tell  Lord  Arlington,  that  if  his  majeftv  had 
any  employment  abroad,  which  he  was  fit  for,  heftiould 
be  happy  to  undertake  it  ;  but,  at  the  fame  time,  he  re¬ 
ceded  that  he  might  not  be  fent  into  any  of  the  north¬ 
ern  climates,  to  which  he  had  a  very  great  averfion. 
Lord  Arlington  replied,  he  was  very  furry  he  had  made 
fuch  an  obje&ion,  as  there  was  no  other  employment 
then  undifpofed  of  except  that  of  going  envoy  to  Swe¬ 
den.  However,  in  1665,  about  the  beginning  of  the 
firft  Dutch  war,  Lord  Arlington  fent  a  meffengcr  to  ac¬ 
quaint  him  that  he  mult  immediately  come  to  hishoufe  ; 
which  he  did,  and  found  that  his  lordfliip’s  bufinefs  was 
to  tell  him,  that  the  king  had  occafion  to  fend  fome 
perfon  abroad  upon  an  affair  of  the  utmoft  importance, 
and  that  he  had  refolved  to  make  him  the  firft  offer ; 
but  that  he  mult  know,  without  delay,  and  without  tell¬ 
ing  him  what  it  was,  whether  he  would  accept  of  it,  and 
that  he  muft  be  leady  to  fet  out  in  two  or  three  days, 
without  mentioning  it  to  any  of  his  friends.  After  a 
little  confutation,  Mr  Temple  told  his  lordfhip,  that, 
as  he  took  him  to  be  his  friend,  and  as  he  had  advifed 
him  not  to  refufe,  as  it  would  be  an  entrance  into  hi* 
majefty’s  fervice,  he  ftiould  confult  no  farther.  This 
bufinefs  was  to  carry  a  fecret  commiffion  to  the  billiop 
of  Munfter  j  which  he  fet  Out  with  on  the  fecond  or 
Auguft,  and  executed  it  fo  much  to  the  fatisfatf  ion  of 
Charles  II.  that,  on  his  return  to  Bruffels,  his  majefty 
appointed  him  refident  there,  and  created  him  a  ba¬ 
ronet.  As  Bruffels  was  a  place  which  he  had  long 
w iftied  to  refide  at,  in  April  1 666  he  fent  for  his  family* 
but,  before  their  arrival,  lie  had  been  again  obliged  to 
depart  upon  bufinefs  to  the  prelate’s  court  :  for  the  bi- 
ftiop  having  liftened  to  terms  of  accommodation  with 
France,  Sir  William  wrote  two  letters  to  diffuade 
him  from  'that  alliance  ;  and  thefe  not  having  the  de- 
fired  effect,  he  "went  in  difguife  to  IYlunfler,  where, 
though  he  arrived  too  late  to  fecure  the  prince  in  his 
firft  engagement,  yet  he  prevailed  on  him  to  permit  five 
or  fix  thoufand  of  his  bed  troops  to  enter  into  the  Spa. 
nidi  fervice.  In  this  journey  he  paffed  for  a  Spanilh 
envoy,  having  twenty  Spanilh  guards  t6  attend  him. 
In  this  manner  he  firft  went  to  Duffeldorp,  where  the 
duke  of  Newburgh,  though  in  the  French  intereft,  gave 
him  a  guard  to  Dortmund  }  but  when  he  reached  that 
place,  finding  the  gates  Ihut,  he  was  forced  to  proceed 
to  a  village,  at  thediftanceof  a  league,  which  being  full 
of  Brandenburgh  troops,  he  was  under  the  neceflity  of 
lodging  in  a  barn,  upon  a  draw  bed,  with  his  page  fora 
pillow.  Next  day  he  rvas  entertained  at  a  caftle  be- 
longing  to  the  biftiop  of  Munfter,  by  one  Gorges  a 
Scotch  lieutenant-general  in  that  prelate’s  fervice,  with 
what  he  calls  a  very  epifcopal  way  of  drinking.  The>- 
general  coming  to  the  large  hall,  in  which  ftood  a  great 
many  flaggons  ready  charged,  he  called  for  wine  to 
drink  the  king’s  health.  A  filver  bell,  that  might  hold 
about  two  quarts,  was  upon  this  brought  him  ;  and,  as 
foon  as  he  received  it,  he  pulled  out  the  clapper,  and 
giving  it  to  Sir  William,  to  whom  he  intended  to  drink, 
ordered  the  bell  to  be  filled.  When  he  was  done,  he 
drank  off  the  contents  to  his  majefty’s  health  5  and  afked 
Sir  William  for  the  clapper,  put  it  on,  and  turning 
down  the  bell,  rang  it,  to  fhew  that  he  had  drank  fair, 

and 
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1  and  left  nothing  in  it.  He  then  took  out  the  clapper, 
de fired  Sir  William  to  give  it  to  whomfoever  he  plea- 
fed  ;  and,  ordering  the  bell  to  be  filled  again,  presented 
it  to  Sir  William  :  but  as  the  latter  feldom  ufed  to 
drink,  he  had  generally  fotne  gentleman  with  him  to 
fupply  his  place  in  this  refpeft  whenever  it  might  be 
necefiary.  Having  fini filed  his  bufinefs  at  Muniler,  he 
returned  to  Brufiels,  where  he  palled  a  year  with  great 
pleafure  and  fatisfatfion. 

Two  months  after  the  conclufion  of  the  peace  with 
the  Dutch  at  Breda,  Sir  William’s  filter,  who  refided 
with  him  at  BrulTels,  being  very  dtfirous  of  feeing  Hol¬ 
land,  he  went  thither  incognito  to  gratify  her  defire  ; 
but  while  he  was  at  the  Hague,  he  paid  a  private  vifit 
to  Mr  De  Witt,  in  which  he  laid  the  foundation  of 
that  dole  intimacy  which  afterwards  lubfiited  between 
them. 

In  the  fpring  of  1667,  a  new  war  breaking  out  be¬ 
tween  France  and  Spain,  which  expofed  Brufiels  to  the 
danger  of  falling  into  the  hands  of  the  former,  Sir  Wil¬ 
liam  fent  his  lady  and  family  to  England ;  but  he  him- 
felf  remained  there  with  his  filler  till  the  Chrillmas  fol¬ 
lowing,  when  he  was  ordered  by  the  king  to  come  over 
privately  to  London.  Taking  the  Hague  in  his  way, 
he  paid  another  vifit  to  De  Witt,  and,  purfuant  to  his 
inilruftions,  propofed  thofe  overtures  to  him  which  pro¬ 
duced  the  triple  alliance.  Soon  after  his  arrival  at  the 
Britilh  court,  he  returned,  on  the  1 6th  of  January  3668, 
with  the  chara&er  of  envoy  extraordinary  and  plenipo¬ 
tentiary  to  Holland  ;  where  a  conference  being  opened, 
he  brought  that  treaty  to  a  perfeft  conclufion  in  the 
(liort  fpace  of  five  days.  The  ratifications  of  this  alli¬ 
ance  being  exchanged  on  the  15th  of  February,  he  repair¬ 
ed  to  BrulTels  *,  and  a  treaty  being  fet  on  foot  between 
France  and  Spain  at  Aix-la-Chapelle,  he  fet  out  for  that 
place  on  the  24th  of  April  in  quality  of  his  majefty’s  am* 
baffador  extraordinary  and  mediator.  Here  lie  arrived 
on  the  27th  :  and  it  was  chiefly  owing  to  his  afiifiance 
that  the  Spaniards  were  brought  to  fign  the  articles  of 
that  peace  on  the  fecond  of  May.  This  fervice  being 
completed,  he  returned  to  BrulTels,  with  a  view  of  re¬ 
maining  there  in  his  former  ftation  of  refident  ;  but  lie 
received  letters  from  the  earl  of  Arlington,  with  the 
king’s  order  to  continue  as  ambalTador,  and  to  ferve 
his  country  in  that  quality  in  Holland,  as  on  account 
of  the  late  alliances,  his  majefiy  wras  refolved  to  renew  a 
chara&er  which  the  crown  of  England  had  difeontinued 
there  fince  the  time  of  King  James.  Sir  William  being 
now  left  at  liberty  to  return  to  England,  embraced  the 
opportunity  ;  and,  upon  his  arrival  at  London,  he  was 
received  with  every  polTible  demonflration  of  favour  both 
by  the  king  and  the  court. 

Setting  out  again  for  Holland,  with  his  new  charac¬ 
ter  of  the  king’s  ambalTador,  he  arrived  at  the  Hague 
in  the  end  of  Auguft  1668.  Here  he  enjoyed  the  con¬ 
fidence  of  that  great  minifler  De  Witt,  and  lived  in 
great  intimacy  with  the  prince  of  Orange,  who  was 
then  only  eighteen  years  of  age  5  but,  in  September 
3669,  he  was  hurried  back  to  England  by  Lord  Arling¬ 
ton,  who  ordered  him  to  put  his  foot  in  the  ftirrup  as 
Toon  as  he  (liould  receive  his  letter.  When  Sir  Wil¬ 
liam  waited  on  the  earl,  he  found  that  he  had  not  one 
word  to  fay  to  him  ;  for,  after  making  him  attend  a  long 
time,  he  only  alked  a  few  indifferent  quellions  refpe&ing 
his  journey.  Next  day  he  was  received  as  coolly  by  the 


king  ;  but  the.  fecret  foon  came  out,  and  he  prefled  Temple, 
to  return  to  the  Hague,  and  pave  the  way  for  a  war  v~‘ 
with  Holland.  This,  however,  he  excufed  himfelt  from 
having  any  hand  in  5  which  fo  much  provoked  the  lord 
treafurer  Clifford,  that  he  refufed  to  him  an  arrear  of 
two  thoufand  pounds  due  from  his  embaffv.  DHgufled 
with  Arlington’s  behaviour,  which  was  fo  unlike  the 
friend Ih ip  he  had  formerly  profeffed,  Sir  William  now 
retired  to  his  houfe  at  Sheen  near  Richmond,  in  Surry  j 
and  in  his  retreat,  when  free  from  the  hurry  of  bufinefs, 
he  wrote  his  Obfervations  on  the  United  Provinces,  and 
one  part  of  his  Mifcellanies,  in  the  time  of  the  fecond 
Dutch  war.  About  the  end  of  fummer,  however,  1673, 
the  king  wiftiing  to  put  an  end  to  the  war,  fent  for  Sir 
William,  and  defired  him  to  go  to  Holland  to  neg  Hate 
a  peace  ;  but  powers  having  been  fent  from  thence  at 
this  time  to  the  Marquis  de  Frefno,  the  Spanifh  am- 
baffador  at  London,  Sir  William  was  ordered  to  confer 
with  him  ;  and  a  treaty  was  accordingly  concluded  in 
three  days,  and  the  point  carried  refpetffing  the  fupe- 
riority  of  the  Britifh  flag,  which  had  been  fo  long  con- 
tefted.  In  June  1674  he  was  again  fent  ambaffador  to 
Holland  to  offer  the  king’s  mediation  between  France 
and  the  confederates,  then  at  war,  which  was  accepted 
not  long  after  ;  J^ord  Berkeley,  Sir  William  Temple, 
and  Sir  Leoline  Jenkins,  being  declared  ambaffadors 
and  mediators  *,  and  Nimeguen,  which  Sir  William  had 
propofed,  was  at  length  agreed  upon  by  all  parties  to  be 
the  place  of  treaty.  During  his  itay  at  the  Hague,  the 
prince  of  Orange,  who  was  fond  of  the  Englifh  lan¬ 
guage,  and  of  the  plain  Englifli  way  of  eating,  con- 
ftantly  dined  and  fupped  once  or  twice  a  week  at  his 
houfe  ;  and  by  this  familiarity  he  fo  much  gained  the 
prince’s  confidence  and  efleem,  that  he  had  a  confi- 
derable  hand  in  his  marriage  with  the  Princefs  Mary, 
daughter  of  James  II. 

In  July  1676  he  removed  his  family  to  Nimeguen, 
wdiere  lie  fpent  the  remainder  of  that  year  without  ma¬ 
king  any  progrefs  in  the  treaty  ;  and  the  year  following 
his  fon  was  fent  over  with  letters  from  the  lord  treafu¬ 
rer,  ordering  him  to  return,  and  fucceed  Mr  Coventry 
as  fecretary  of  Hate.  In  confequence  of  this  order,  Sir 
William  came  over  to  England  in  the  fpring  of  3677  *, 
and  though  the  affair  of  the  fecretary’s  place  W'as  drop¬ 
ped  at  his  defire,  he  did  not  return  to  Nimeguen  that 
year.  About  this  time,  the  prince  having  the  king’s 
leave  to  come  over,  lie  foon  after  married  the  PrinceL 
Mary ;  and  this  gave  occafion  for  a  new  coolnefs  be¬ 
tween  Lord  Arlington  and  Sir  William,  as  he  and  the 
lord-treafurer  Ofbom,  who  was  related  to  Sir  William’s 
lady,  w'ere  only  privy  to  that  affair.  After  the  prince 
and  princefs  w*ere  gone  to  Holland,  as  the  court  always 
feemed  inclined  to  favour  Franfce,  the  king  wiihed  to 
engage  Sir  William  in  fome  negotiations  with  that 
crown  ;  but  he  was  fo  ill  fatisfied  with  this*  propofal, 
that  he  offered  to  give  up  all  pretenfions  to  the  office  of 
fecretary  \  and  defiring  the  lord-treafurer  to  acquaint 
his  majefty  with  his  intentions,  retired  to  Sheen,  in 
hopes  of  being  taken  at  his  word.  Upon  a  difeovery, 
how*ever,  of  the  French  defigns  not  to  evacuate  the 
Spanilh  towns  agreed  by  the  treaty  to  be  delivered  up, 
the  king  commanded  him  to  go  upon  a  third  embaffy 
to  the  flates  ;  with  whom  he  concluded  a  treaty  :  by 
which  England  engaged,  in  cafe  France  refufed  to  eva¬ 
cuate  the  towns  in  forty  days,  to  declare  war  immedi- 
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Temp!*  atcly  againft  that  nation;  but  before  half  that  time  was 

- elapfed,  one  Du  Crofs  was  fent  from  the  Engliffi  court 

to  Holland  tjpon  a  bufinefs  which  damped  all  the  good 
humour  excited  by  the  treaty  there,  and  which  produ¬ 
ced  fuch  fudden  and  aftouifhing  changes  in  this  coun¬ 
try,  as  gave  Sir  Wiliiam  a  diftafte  for  all  public  em¬ 
ployments. 

In  1679  'vent  back  to  Nimeguen,  where  the 
French  delayed  to  fign  the  treaty  till  the  laft  hour; 
but  having  concluded  it,  he  returned  to  the  Hague, 
whence  he  was  foon  after  fent  for  to  enter  upon  the  fe- 
cretary’s  office,  which  Mr  Coventry  at  length  refolved 
to  relign.  He  accordingly  came  over,  and  went  to 
court,  as  all  his  friends  hoped,  with  a  full  intention  of 
affuming  his  office;  but  he  ftarted  fome  difficulty,  be- 
caufe  he  had  not  a  feat  in  the  houfe  of  commons,  think¬ 
ing  that,  by  his  not  being  a  member,  the  public  bufi- 
nefs  would  fuffer  at  fuch  a  critical  time,  when  the  con- 
tefts  between  the  two  parties  ran  fo  high  that  the  king 
thought  fit  to  fend  the  duke  of  York  into  Flanders,  and 
the  parliament  to  put  the  lord  treafurer  Danby  into  the 
Tower.  After  this  his  majefly  Hill  preffed  Sir  William 
to  be  fecretary  of  Hate;  ufing  as  an  argument  for  his 
compliance,  that  he  had  nobody  to  confult  with  at  a 
time  when  he  had  the  greateft  need  of  the  befl  advice. 
Notwithftanding.  all  this,  Sir  William  declined  the 
king’s  offer,  advifing  him  to  choofe  a  council  in  whom 
he  could  confide,  and  upon  whofe  abilities  he  could  de¬ 
pend.  This  advice  the  king  followed;  and  the  choice 
of  the  perfons  being  concerted  between  his  majefly  and 
Sir  William,  the  old  council  was  diffolvcd  four  days  af¬ 
ter,  and  the  new  one  eftablilhed,  of  which  the  latter  was 
a  member. 

In  1680  the  councils  began  again  to  be  changed,  on 
the  king’s  illnefs,  at  the  end  of  fummer,  and  the  duke 
of  York’s  return  privately  to  court.  In  this  jun&ure 
Sir  William,  endeavouring  to  bring  to  the  king’s  favour 
and  bufinefs  fome  perfons  to  whom  his  majefly  had  ta¬ 
ken  a  diflike,  if  not  an  averfion,  he  met  with  fuch  treat¬ 
ment  from  them  as  gave  him  a  freffi  diftafte  to  the  court, 
at  which  he  feldom  made  his  appearance;  fo  that  he  re- 
fided  principally  at  Sheen.  Soon  after  this  the  king 
fent  for  him  again;  and  having  propofed  that  he  ffiould 
go  as  ambaffador  into  Spain,  Sir  William  confented: 
but  when  his  equipage  was  almoft  ready,  and  part  of 
the  money  paid  down  for  it,  the  king  changed  his  mind, 
and  told  him  that  he  would  have  him  defer  his  journey 
till  the  end  of  the  feffion  of  parliament,  in  which  lie  was 
chofen  a  member  for  the  univerfity  of  Cambridge.  In 
this  feffion  the  fpirit  of  party  ran  fo  high  that  it  was  im- 
poffible  to  bring  the  houfe  to  any  kind  of  temper.  The 
duke  was  fent  into  Scotland;  but  this  would  not  fatisfy 
them,  nor  any  thing  but  a  bill  of  exclufion;  which  Sir 
William  ftrenuoufly  oppofed,  faying,  that  “  His  endea¬ 
vour  ever  ffiould  be  to  unite  the  royal  family,  and  that 
he  would  never  enter  into  any  councils  to  divide  them.” 
Not  long  after  this  period,  the  parliament  being  diffolv- 
ed  by  his  majefly,  without  the  advice  of  his  privy  coun¬ 
cil,  and  contrary  to  what  he  had  promifed,  Sir  William 
made  a  bold  fpeech  againfl  it;  for  which  he  was  very 
ill  ufed  by  fome  of  thofe  friends  who  had  been  moft 
earneft  in  promoting  the  laft  change  in  the  miniftry. 
Upon  this  he  grew  quite  tired  of  public  bufinefs,  declin¬ 
ed  the  offer  he  had  of  again  ferving  for  the  univerfity  in 
the  next  parliament,  that  was  foon  after  called,  and  met 
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at  Oxford;  and  feeing  his  majefly  refolved  to  govern  Temp! 
without  his  parliament,  and  tofupply  his  treafury  through 
another  channel,  he  retired  to  Sheen  a  few  days  after 
whence  he  lent  word  by  his  fon,  that  “  he  would  pals 
the  reft  of  his  days  like  a  good  fubjeft,  but  wduld  never 
more  meddle  with  public  affairs.”  From  that  time  Sir 
William  lived  at  this  place  till  the  end  of  that  rei<m 
and  for  fome  time  in  the  next;  when  having  purchafed 
a  fmall  feat,  called  Aioor  Park,  near  Farnham  in  Surry, 
which  he  conceived  a  great  fondnefs  for,  on  account  of 
its  folitude  and  retirement,  and  its  healthy  and  pleafant 
fituation,  and  being  much  affixed  with  the  gout,  and 
broken  with  age  and  infirmities,  he  refolved  to  fpend 
the  remainder  of  his  life  in  this  agreeable  retreat.  In 
his  way  thither,  therefore,  he  waited  on  King  James, 
who  was  then  at  Windfor,  and  begged  his  favour  and 
protection  to  one  “  that  would  always  live  as  a  good 
fubjeCt,  but,  whatever  might  happen,  never  again  enter 
upon  any  public  employment;”  defiring  his  majefly  to 
give  no  credit  to  any  thing  he  might  hear  to  the  con¬ 
trary.  The  king,  who  ufed  to  fay  that  Sir  William 
Temple’s  chara&er  was  always  to  be  believed,  promifed 
him  whatever  he  defired,  gently  reproached  him  for  not 
entering  into  his  fervice,  which,  he  faid,  was  his  own 
fault,  and  kept  his  word  as  faithfully  to  Sir  William  as 
Sir  William  did  to  his  majefly,  during  the  furprifing 
turn  of  affairs  that  foon  after  followed  by  the  arrival  of 
the  prince  of  Orange.  At  the  time  of  this  happy  re¬ 
volution,  in  1688,  Moor  Park  becoming  unfafe,  as  it 
lay  in  the  way  of  both  armies,  he  went  back  to  the 
houfe  at  Sheen,  which  he  had  given  up  to  his  fon;  to 
whom  he  refufed  leave,  though  importunately  begged, 
to  go  and  meet  the  prince  of  Orange  at  his  landing: 
but  after  King  James’s  abdication,  when  the  prince 
reached  Windlor,  he  went  thither  to  wait  upon  his  high- 
nefs,  and  carried  his  fon  along  with  him.  The  prince 
preffed  him  to  enter  into  his  fervice,  and  to  be  fecretary 
of  ftate;  but  his  age  and  infirmities  confirming  him  in 
the  refolution  he  had  made  not  to  meddle  any  more  with 
public  affairs,  he  was  fatisfied  that  his  fon  alone  ffiould 
enjoy  his  majefty’s  favour.  Mr  John  Temple  was  up¬ 
on  this  appointed  fecretary  at  war;  but  he  had  hardly 
been  a  week  in  that  office,  when  he  refolved  to  put  an 
end  to  his  own  exiftence ;  which  he  did  on  the  14th  of 
April  1689,  by  throwing  himfelf  out  of  a  boat,  hired 
for  that  purpofe,  in  ftiooting  London- bridge ;  having 
firft  put  ftones  into  his  pocket  to  make  him  fink 
fpeedily. 

In  1694  Sir  William  had  the  misfortune  to  lofe  his 
lady,  who  was  a  very  extraordinary  woman,  as  well  as 
an  affe&ionrte  wife.  He  was  then  confiderably  turned- 
of  fixty ;  at  which  age  he  praftifed  what  he  had  fo  often 
declared  to  be  his  opinion,  that  “  an  old  man  ought 
then  to  confider  himfelf  of  no  farther  ufe  in  the  world 
except  to  himfelf  and  his  friends.”  After  this  he  lived 
four  years  very  much,  afflicted  with  the  gout;  and  his 
ftrength  and  fpirits  being  worn  out  by  the  infirmities  of 
age,  he  expired  in  the  month  of  January  1698.  He 
died  at  Moor-Park,  where  his  heart  was  buried  in  a  fil- 
ver  box  under  the  fun  dial  in  his  garden,  oppofite  to  a 
window  from  which  he  ufed  to  contemplate  and  admire 
the  works  of  nature,  with  his  filter.,  the  ingenious  Lady 
Gifford.  This  was  according  to  his  will;  in  purfuance 
of  which  his  body  was  privately  interred  in  Weftminfter 
Abbey,  and  a  marble  monument  erected  in  1722,  after 
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e.  the  death  of  Lady  Gifford,  who  refembled  him  in  ge- 

— '  nius  as  well  as  in  perfon,  and  left  behind  her  the  cha- 
rafler  of  one  of  the  befl  and  moft  conftant  friends  in  the 
%vorld. 

Sir  William  Temple’s  principal  works  are,  i.  Me¬ 
moirs  from  1672  to  1692:  They  are  very  ufeful  for 
thole  who  wifh  to  be  acquainted  with  the  affairs  of  that 
period.  2.  Remarks  upon  the  State  of  the  United  Pro¬ 
vinces.  3.  An  Introdu&ion  to  the  Hiftory  of  England  : 
This  is  a  Sketch  of  a  General  Hiftory.  4.  Letters  writ¬ 
ten  during  his  laft  embaffies.  And,  5.  Mifcellanies, 
which  contain  a  great  many  curious  pieces  that  difplay 
confiderable  depth  of  thought.  He  was  an  accomplifh- 
ed  gentleman,  a  found  politician,  a  patriot,  and  a  great 
fcholar.  And  if  this  great  idea  (liquid  perchance  be 
(haded  by  fome  touches  of  vanity  and  fpleen ,  the  reader 
will  be  fo  candid  as  to  confider,  that  the  greateft,  wifeft, 
and  the  beft  of  men,  have  dill  fome  failings  and  imper¬ 
fections  which  are  infeparable  from  human  nature. 

Temple,  Tcmplum ,  a  public  building,  ereCled  in  ho¬ 
nour  of  fome  deity,  either  true  or  falfe  3  and  wherein 
the  people  meet  to  pay  religious  worfhip  to  the  fame. 
The  word  is  formed  from  the  Latin  templum ,  which 
fome  derive  from  the  Greek  r ifcsvos,  dignifying  the  fame 
thing  3  and  others  from  rtj&m,  abfeindo ,  u  I  cut  off,  I 
feparate,”  in  regard  a  temple  is  a  place  feparated  from 
common  ufes  3  others  with  more  probability  derive  it 
from  the  old  Latin  word  tempi  are,  “  to  contemplate.” 
It  is  certain  the  ancient  augurs  gave  the  name  templa  to 
thofe  parts  of  the  heavens  which  were  marked  out  for 
the  obfervation  of  the  flight  of  birds.  Their  formula 
was  this  :  Templa  tefqua  /unto.  Temples  were  origi¬ 
nally  all  open,  and  hence  received  their  name.  See  Phil. 
Tranf.  N°  471.  fe£L  5.  where  we  have  an  account  of 
an  ancient  temple  in  Ireland  of  the  fame  fort  as  our  fa¬ 
mous  Stonehenge.  The  word  templum ,  in  its  primary 
fenfe  among  the  old  Romans,  dignified  nothing  more 
than  a  place  det  apart  and  condecrated  by  the  augurs, 
whether  incloded  or  open,  in  the  city  or  in  the  fields. 

Clemens  Alexandrinus  and  Eudebius  refer  the  origin 
of  temples  to  the  fepulchres  built  for  the  dead.  This 
notion  has  been  lately  illuftrated  and  confirmed  by  a 
variety  of  teftimonies  by  Mr  Farmer  in  his  Treatife  on 
the  Worfhip  of  Human  Spirits,  p.  373,  &c.  Herodo¬ 
tus  and  Strabo  will  have  the  Egyptians  to  have  been 
the  firft  who  built  temples  to  the  gods.  The  firft  erec¬ 
ted  in  Greece  is  aferibed  to  Deucalion,  by  Apollonius, 
Argonaut,  lib.  iii.  In  antiquity  we  meet  with  many 
people  who  would  not  build  any  temples  to  their  gods 
for  fear  of  confining  them  to  too  narrow  bounds.  1  hey 
performed  their  facrifices  in  all  places  indifferently,  from 
a  perfuafion  that  the  whole  world  is  the  temple  of  God, 
and  that  he  required  no  other.  This  was  the  doCfrine 
of  the  magi,  followed  by  the  Perfians,  the  Scythians, 
the  Numidians,  and  many  other  nations  mentioned  by 
Herodotus,  lib.  i.  Strabo,  lib.  xv.  and  Cicero  in  his  fe- 
cond  oration  againfl  Verres. 

The  Perfians,  who  worfhipped  the  fun,  believed  it 
would  wrong  his  power  to  inclofe  him  in  the  walls  of  a 
temple,  who  had  the  whole  world  for  his  habitation  3 
and  hence,  when  Xerxes  ravaged  Greece,  the  magi  ex¬ 
horted  him  to  deftroy  all  the  temples  he  met  with. 

The  Sicyonians  would  build  no  temple  to  their  god-, 
defs  Corcnis  3  nor  the  Athenians,  for  the  like  reafon^ 
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ere£t  any  flatue  to  Clemency,  who,  they  faid,  was  to  (  Temple. 
live  in  the  hearts  of  men,  not  within  {tone  w’ails. 

The  Bithynians  had  no  temples  but  the  mountains  to 
worfhip  on  3  nor  had  the  ancient  Germans  any  other 
but  the  woods. 

Even  fome  philofophers  have  blamed  the  ufe  and 
building  of  temples,  particularly  Diogenes,  Zeno,  and 
his  followers  the  Stoics.  But  it  may  be  faid,  that  if 
God  hath  no  need  of  temples,  men  have  need  of  places 
to  meet  in  for  the  public  offices  of  religion  :  according¬ 
ly  temples  may  be  traced  back  even  into  the  remotelt 
antiquity.  See  Hofpinian  de  Qrigine  Templorum . 

The  Romans  had  feveral  kinds  of  temples  3  whereof 
thofe  built  by  the  kings,  &c.  confecrated  by  the  au¬ 
gurs,  and  wherein  the  exercife  of  religion  was  regularly 
performed,  were  called,  by  way  of  eminence,  templa , 

“  temples.”  Thofe  that  were  not  confecrated,  were- 
called  cedes,  The  little  temples,  that  were  covered  or 
roofed,  they  called  cediculce.  Thofe  open,  facella,  Some 
other  edifices,  confecrated  to  particular  myfleries  of  re¬ 
ligion,  they  called  form  and  delubra . 

All  thefe  kinds  of  temples,  Vitruvius  tells  us,  had 
other  particular  denominations,  according  to  the  form 
and  manner  of  their  conftru&ion,  as  will  be  hereafter 
fpecified. 

Indeed  the  Romans  outdid  all  nations  with  regard  to 
temples  :  they  not  only  built  temples  to  their  gods,  to 
their  virtues,  to  their  difeafes,  &c.  but  alfo  to  their  em¬ 
perors,  and  that  in  their  life  time  3  inftances  whereof  we 
meet  with  in  medals,  inferiptions,  and  other  monuments. 

Horace  compliments  Auguftus  hereupon,  and  fets  him 
above  Hercules  and  all  the  heroes  of  fable  3  becaufe 
thofe  were  admitted  into  temples  only  after  their  death, 
whereas  Auguftus  had  his  temples  and  altars  while  li¬ 
ving. 

Prcefenti  tibi  maturos  largimur  honores  ; 

Jurandafque  tuttm  per  nomen  ponimus  aras . 

Epift.  ad  Aug. 

Suetonius,  on  this  occafion,  gives  an  inflante  of  the  mo- 
defly  of  that  emperor,  who  would  allow  of  no  temples 
being  ere&ed  to  him  in  the  city  3  and  even  in  the  pro¬ 
vinces,  where  he  knew  it  was  ufual  to  raife  temples  to 
the  very  proconfuls,  refufed  any  but  thofe  ere&ed  in  the 
name  of  Rome  as  well  as  his  own. 

The  moft  celebrated  temples  among  the  Romans  were 
the  Capitol  and  Pantheon.  They  had  alfo  the  temple 
of  Saturn,  which  ferved  for  the  public  treafury  3  -and 
the  temple  of  Janus. 

The  temple  at  Jerufalem  was  fimilar  in  its  plan  to 
the  Tabernacle.  The  firft  temple  was  begun  by  So¬ 
lomon  about  the  year  of  the  world  299^*  an^  before 
Chrift  ioi  2  according  to  fome  chronologers,  and  finith- 
ed  in  eight  years.  Great  miftakes  have  been  commit¬ 
ted  refpe&ing  the  dimen  fions  of  this  temple,  by  con¬ 
founding  the  emblematical  defeription  of  Ezekiel  with 
the  plain  account  of  it  in  the  books  of  Kings  and  Chro¬ 
nicles.  It  confided  of  the  holy  of  holies,  the  fanduary, 
and  a  portico.  The  holy  of  holies  was  a  fquare  room 
of  20  cubits  3  the  fanftuary,  or  holy  place,  was  40  cu¬ 
bits  long  and  20  bruad,  consequently  the  length  of  both 
thefe  together  was  60  cubits.  The  portico,  which  ftood 
before  the  fan&uary,  was  20  cubits  long  and  10  cubits 
broad.  Whether  the  portico  was  feparated  by  a  wall 

from 


c  28s  ] 


T  E  M 


Temple,  from  tlie  reft  of  the  temple  or  not, 

feripture.  If  it  was,  the  whole  length  of  the  temple, 
computing  the  cubit  at  22  inches,  did  not  exceed  no 
feet  in  length  and  36  feet  8  inches  in  breadth.  In  the 
portico  flood  the  two  brazen  pillars  called  Jachin  and 
Boa%,  which,  upon  comparing  and  reconciling  the  feem- 
ingly  different  accounts  in  different  places,  appear  to 
•  have  been  40  cubits  high  and  about  4,  cubits  diameter. 
The  court  probably  at  firft  extended  all  round  the  temple. 
Now  we  are  told,  that  the  court  about  the  tabernacle 


was  100  cubits  long  and  50  broad  3  and  as  Solomon 


/  - - - 

made  every  part  of  the  temple  about  twice  as  large  as 
the  correfponding  part  in  the  tabernacle,  we  have  rea- 
fon  to  conclude,  that  the  court  around  the  temple  was 
200  cubits  long  and  100  broad.  According  to  this 
defeription,  which  is  taken  from  the  feripture  hiftory, 
the  temple  of  Solomon  was  by  no  means  fo  large  as  it 
is  commonly  reprefented.  Still,  however,  it  was  very 
magnificent  in  fize  and  fplendid  in  ornament.  It  was 
plundered  of  its  treafures  in  the  reign  of  Rehoboam,  and 
‘repaired  by  .Toafli 3  it  was  again  fpeiled  in  the  time  of 
Ahaz  and  of  Hezekiah  3  and  after  being  reflored  by 
Jofiah,  was  demolifhed  by  Nebuchadnezzar  in  the  year 
of  the  world  3416,  after  it  had  flood  476  years  accord¬ 
ing  to  Jofephus,  and  according  to  Ufhcr  428  years. 

The  fecond  temple  ivas  built  by  the  Jews,  after  their 
return  from  the  Babylonifii  captivity,  under  the  direc¬ 
tion  and  influence  of  Zerubbabel  their  governor,  and  of 
Jofiiua  the  high-priefl,  with  the  leave  and  encouragement 
of  Cyrus  the  Perfian  emperor,  to  whom  Judea  was  now 
become  a  tributary  kingdom.  According  to  the  Jews, 
this  temple  was  deftitute  of  five  remarkable  appendages, 
which  were  the  chief  glory  of  the  firft  temple  3  viz.  the 
ark  and  mercy-feat,  the  Shechinah,  the  holy  fire  on  the 
altar,  which  had  been  firft  kindled  from  heaven,  the 
urim  and  thummim,  and  the  fpirit  of  prophecy.  This 
temple  was  plundered  and  profaned  by  Antiochus  Epi- 
phanes,  who  alfo  caufed  the  public  worfiiip  in  it  to  ceafe  3 
and  afterwards  purified  by  Judas  Maccabaeus,  who  re- 
ftored  the  divine  worfhip  3  and  after  having  flood  500 
years,  rebuilt  by  Herod,  with  a  magnificence  approach¬ 
ing  to  that  of  Solomon's.  Tacitus  calls  it  immetify  opu¬ 
lently  templum;  and  Jofephus  fays,  it  was  the  moft  afto- 
ni filing  ftruclure  he  had  ever  feen,  as  well  on  account  of 
its  archite&ure  as  its  magnitude,  and  likewife  the  ricli- 
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is  not  mentioned  in  by  rows  of  lofty  columns,  and  afeended  by  a  handfomc  Tcm- 
flight  of  ftone  fteps  3  fometimes,  as  in  the  inftance  of^V' 
Tripetti  *,  to  the  number  of  more  than  a  hundred.  Un-  4?  Vc  , 
der  this  portico,  and  in  the  courts  that  generally  inclofe^S 
the  whole  building,  an  innumerable  multitude  afftmblet0R1.iii. 
at  the  rifing  of  the  fun 3  and,  having  bathed  in  the  ftream 
below,  and,  in  conformity  to  an  immemorial  cuftom  over 
all  the  Eall,  having  left  their  fandals  on  the  border  of 
the  tank,  impatiently  await  the  unfolding  of  the  gates 
by  the  miniftering  brahmin.  The  gate  of  the  pagoda 
univerfally  fronts  the  eaft,  to  admit  the  ray  of  the  iolar 
orb  3  and,  opening,  prefents  to  the  view  an  edifice  par¬ 
titioned  out,  according  to  Mr  Thevenot  in  his  account 
of  Chitanagar,  in  the  manner  of  the  ancient  cave-temples 
of  Elora,  having  a  central  nave  or  body  3  a  gallery  ran¬ 
ging  on  each  fide  3  and,  at  the  farther  end,  a  fantfuary, 
or  chapel  of  the  deity  adored,  fummndtd  by  a  ftone  bab 
luftrade  to  keep  off  the  populace.  Thofe  who  wifii  to 
perufe  a  more  particular  account  of  the  Indian  temples 
may  confult  Maurice’s  Indian  Antiquities.  See  alfo 
Pagoda  and  Seeing  ham. 

.  Temple,  in  Arc hite Bure.  The  ancient  temples  were 
diftingui fhed,  with  regard  to  their  conftruftion,  into  va¬ 
rious  kinds  ;  as,  Temple  in  antec,  JEdes  in  antis .  Theft*, 
according  to  Vitruvius,  were  the  moft  Ample  of  all 


h 


temples,  having  only  angular  pilaflers,  called  anty  < 


parajluty ,  at  the  corners,  and  two  1  ufcan  columns  on 
each  fide  of  the  doors.  Temple  tetrufyle ,  or  Ample  te- 
trqflyle,  was  a  temple  that  had  four  columns  in  front, 
and  as  many  behind.  Such  was  the  temple  of  Fortuna 
Virilis  at  Rome.  Tanple  pnjlyle ,  that  which  had  on¬ 
ly  columns  in  its  front  or  forefide  3  as  that  of  Ceres  at 
Eleufh  in  Greece.  7 cmple  amp/iipro/lyle ,  or  double 
proftyle that  which  had  columns  both  before  and  behind, 
and  which  was  alfo  tetraffyle.  lernple  periptere ,  that 
which  had  four  rows  of  infulated  columns  around,  and 
hexaftyle,  i.  e.  had  fix  columns  in  front  ;  as  the 
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nefs  and  magnificence  of  its  various  parts  and  the  re 
of  its  facrcd  appurtenances.  This 
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pntation  of  its  iacrcd  appurtenances.  This  temple, 
which  Herod  began  to  build  about  3  6  years  before  the 
birth  of  Chrift,  and  fo  far  completed  in  nine  years  and 
a  half  as  to  be  fit  for  divine  fervice,  was  at  length  de- 
ftroyed  by  the  Romans  on  the  fame  month  and  day  of 
the  month  on  which  Solomon’s  temple  was  deftroyed  by 
the  Babylonians. 

The  Indian  temples,  or  pagodas,  are  fometimes  of  a 
prodigious  fize.  They  are  commonly  ere&ed  near  the 
banks  of  the  Ganges,  Kiftna,  or  other  facred  rivers,  for 
the  benefit  of  ablution  in  the  purifying  ftream.  Where 
no  river  flows  near  the  foot  of  the  pagoda,  there  is  in¬ 
variably  in  the  front  of  it  a  large  tank  or  refervoir  of 
water.  Thefe  are,  for  the  moft  part,  of  a  quadrangular 
form,  are  lined  with  freeftone  or  marble,  have  fteps  re¬ 
gularly  defending  from  the  margin  to  the  bottom,  and 
Mr  Crauford  obferved  many  between  three  and  four 
hundred  feet  in  breadth.  At  the  entrance  of  all  the 
more  confiderable  pagodas  there  is  a  portico,  fupported 
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temple  of  Honour  at  Rome.  Temple  diptere ,  that  which 
had  two  wings  and  two  rows  of  columns  around,  and 
was  alfo  ofloftyle,  or  had  eight  columns  in  front  3  as 
that  of  Diana  at  Ephefus. 

1  emples,  among  us,  denote  tivo  inns  of  court  in  Lon¬ 
don,  thus  called,  becaufe  anciently  the  dwelling-houfe 
of  the  knight’s  templars.  At  the  fupprtffion  of  that 
order,  they  were  purchafed  by  the  profeffors  of  the  com¬ 
mon  law,  and  converted  into  hoj'pitia  or  inns.  They 
are  called  the  inner  and  middle  temple,  in  relation  to 
Effcx-houfe  3  which  was  alfo  a  part  of  the  houfe  of  the 
templars,  and  called  the  outer  temple,  becaufe  fituated 
without  Temple-Bar.  In  the  middle  temple,  during 
the  time  of  the  templars,  the  king’s  treafurc  was  kept'* 
as  was  alfo  that  of  the  kings  of  France  in  the  houfe  of  the 
templars  at  Paris,  I  lie  chief  officer  was  the  m after  of 
the  temple,  who  was  fummoned  to  parliament  in  47 
Hen.  III.  and  from  him  the  chief  minifter  of  the  tem- 
ple-church  is  Hill  called  majler  of  the  tetnple . 

1  EMPLES,  in  Anatomy,  a  double  part  of  the  head^ 
reaching  from  the  forehead  and  eyes  to  the  two  ears. 
The  temples  are  chiefly  formed  of  two  bones  called  ojfa 


temporis .  Thefe  parts,  according  to  phvficians,  were 


called  temp  or  a,  from  their  fliowing  the  age  or  time  of  a 
man  by  the  colour  of  the  hair,  which  turns  white  in  this 
part  before  any  other  3  which  Homer  Teems  to  have 
been  aware  of,  by  his  calling  men  poliocrotaphi  q.  d. 
u  grey-templed.” 
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TEMPORAL,  a  term  generally  ufed  for  fecular,  as 
a  diftin&ion  from  ecclefiaftical..  Thus  we  fay  temporal 
lords  and  fpiritual  or  ecclefiaftical  lords. 

TEMPORALITIES  of  Bishops ,  are  the  reve¬ 
nues,  lands,  tenements,  and  lay-fees,  belonging  to  bi- 
Ihops,  as  they  arc  barons  and  lords  of  parliament. 

The  cuftody  of  the  temporalities  of  biftiops  forms  a 
branch  of  the  king’s  ordinary  revenues  (fee  Revenue). 
Thefe,  upon  the  vacancy  of  the  bifhopric,  are  immedi¬ 
ately  the  right  of  the  king,  as  a  confequence  of  his  pre¬ 
rogative  in  church  matters  ;  whereby  he  is  confidered  as 
the  founder  of  all  archbithoprics  and  biftioprics,  to 
whom,  during  the  vacancy,  they  revert.  And  for  the 
fame  reafon,  before  the  diffolution  of  abbeys,  the  king 
had  the  cuftody  of  the  temporalities  of  all  fuch  abbeys 
ancf  priories  as  were  of  royal  foundation  (but  not  of 
thofe  founded  by  fubje&s),  on  the  death  of  the  abbot  or 
prior.  Another  reafon  may  alfo  be  given  why  the  po¬ 
licy  of  the  law  hath  veiled  this  cuftody  in  the  king  ; 
becaufe,  as  the  fucceffbr  is  not  known,  the  lands  and 
poffeffions  of  the  fee  would  be  liable  to  fpoil  and  devaf- 
tation  if  no  one  had  a  property  therein.  Therefore  the 
law  has  given  the  king,  not  the  temporalities  them- 
felves,  but  the  cuftody  of  the  temporalities,  till  fuch 
time  as  a  fuccefibr  is  appointed  ;  with  power  of  taking 
to  himfelf  all  the  intermediate  profits,  without  giving 
any  aceount  to  the  fuccelfor  ;  and  with  the  right  of 
prefenting  (which  the  crown  very  frequently  exercifes) 
to  fuch  benefices  and  other  preferments  as  fall  within 
the  time  of  vacation.  This  revenue  is  of  fo  high  a  na¬ 
ture,  that  it  could  not  be  granted  out  to  a  fubjeft,  be¬ 
fore  or  even  after  it  accrued  :  but  now,  by  the  ftatute 
11;  Edw.  III.  ftat.4.  cap.  4.  and  5.  the  king  may,  after 
the  vacancy,  leafe  the  temporalities  to  the  dean  and 
chapter;  faving  to  himfelf  all  advowfons,  efeheats,  and 
the  like.  Our  ancient  kings,  and  particularly  William 
Rufus,  were  not  only  remarkable  for  keeping  the  biftiop- 
rics  a  long  time  vacant,  for  the  fake  of  enjoying  the 
temporalities,  but  alfo  committed  horrible  waftes  on  the 
woods  and  other  parts  of  the  eftate  ;  and  to  crown  all, 
would  never,  when  the  fee  was  filled  up,  reftore  to  the 
bifhop  his  temporalities  again,  unlefs  he  purchafed  them 
at  an  exorbitant  price.  To  remedy  which,  King  Hen.  I. 
granted  a  charter  at  the  beginning  of  his  reign,  pro- 
inifing  neither  to  fell,  nor  let  to  farm,  or  take  any 
thing  from,  the  domains  of  the  church,  till  the  fucceffor 
was  inftalled.  And  it  was  made  one  of  the  articles  of 
the  greatxharter,  that  no  wafte  fhould  be  committed  in- 
the  temporalities  of  biftioprics,  neither  fhould  the  cuf¬ 
tody  of  them  be  fold.  The  fame  is  ordained  by  the  fta¬ 
tute  of  Weftminfter  the  firft  ;  and  the  ftatute  14  Ed¬ 
ward!  1 1.  flat.  4.  cap.  4*  (which  permits  a  leafe  to  the 
dean  and  chapter)  is  ftill  more  explicit  in  prohibiting 
the  other  exa£li'ons.  It  was  alfo  a  frequent  abufe,  that 
the  king  would,  for  trifling  or  no  caufes,  feize  the  tem¬ 
poralities  of  bifhops,  even  during  their  lives,  into  his 
own  hands:  but  this  is  guarded  againfUby  ftatute 
2  Edw.  III.  flat.  2.  cap.  2. 

This  revenue  of  the  king*  which  was, formerly  very 
confiderable,  is  now,  by  a  cuftomary  indulgence  alriioft 
reduced  to  nothing :  for,  at  prefent,  asfoon  as  the  ne  w 
bilhop  is  confecrated  and  confirmed,  hevufually  receives  * 
the  reftitution  of  his  temporalities  quite  entire  and  un¬ 
touched  from  the  king;  arid  then*  and  notTooner,  he  has 


a  fee-fimple  in  his  bifhopric,  and  may  maintain  an  ac¬ 
tion  for  the  profits. 

TEN  ACITY,  in  Natural  Philofophy,  that  quality  of 
bodies  by  which  they  fuftain  a  confiderable  preffure  or 
force  of  any  kind  without  breaking.  It  is  the  quality 
oppofite  to  fragility  or  brittlenefs.  See  STRENGTH  of 
Materials . 

TENACULUM,  in  Surgery ,  an  inftrument  ufed  in 
amputation,  for  pulling  out  bleeding  veffels  that  are  to 
be  tied  by  ligatures.  See  SuilGERY. 

TENAILLES  and  1  See  Fortification,  Se£l.  I.’ 
TENAILLIONS.  j  §  3.  and  5. 

TENANT,  one  that  holds  lands  or  tenements  of 
fome  lord  or  landlord,  by  rent,  fealty,  &c.  See  Te-. 

NURE. 

TfiNAWIT.  See  Loxia,  Ornithology  Index . 
TENCH.  See  Cyprinus,  Ichthyology  Index,. 
TENDER,  a  Imall  fhip  in  the  ferviceof  men  of  war, 
for  carrying  men,  provifions,  or  any  tiling  elfe  that  is- 
neceffary. 

TENDONS,  in  Anatomy ,  are  white*  firm,  and  tena¬ 
cious  parts,  contiguous  to  the  mufcles,  and  ufually  form¬ 
ing  their  extremities.  See  Anatomy,  N°  85. 

TENEBRIO,  in  Natural  Hi/lory ,  a  genus  of  infers 
belonging  to  the  order  of  coleoptera.  See  ENTOMOLO¬ 
GY  Index . 

TENEDOS,  in  Ancient  Geography,  an  ifland  on  the 
coaft:  of  Troas-,  at  the  diftance  of  40  ftadia  from  the 
continent,  and  80  in  compafs ;  with-a  cognominal  i£o- 
lian  town,  and  a  temple  of  Apollo  Smintheus.  Its  ori¬ 
gin  is  derived  from  Tennes  or  Tenes,  who  being  ex- 
pofed  in  a  coffer  or  bog  by  his  father  Cygnus  the  Thra¬ 
cian,  at  the  infligation,  of  the  mother-in-law,  was  by 
fate  carried  to  this  ifland,  made  king  of  it,  and  at  length 
worfhipped  as  a  god  on  account  of  his  virtues.  The 
ifland  was,  famous  for  its  earthen  ware,  for  which  |>ur- 
pofe  it  had  an  excellent  red  clay  ;  and  hence  Bochart 
would  derive  the  appellation  from  tinedom ,  a  “  red  clay.” 
Tenedia fecuvis,  is  a  proverbial  faying  to  denote  feverity  ; 
from  a  law  there  palfed,  that  perfons  found  in  the  a 61  of 
adultery  fhould  be  put  to  death  ;  a  feverity ‘executed  or 
the  king’s Ton;  and  therefore, ( in  the  coins  of  Tenedcr 
on  one  fide  are  two  heads,  in  memorial  of  the  king  and 
his  Ton,  and  on  the  reverfe  an  axe,  (Ariftotle).  This 
ifland  ftill  retains  its  aneient  name;  and  is  one  of  the 
fmalleft  iflands  of  the  Archipelago,  fituated  near  the 
coaft  of  Leffer  Afia,  weft  of  thfc  ruins  of  Troy.  It  is 
chiefly  rocky,  but  fertile,  being  remarkable  fo Y  produ¬ 
cing  the  beft  Mufcadine  wine  in  the  Levant;  and  its  po- 
fition,  thus  near  the  mouth  of  the  Hellefpont,  has  given  it 
importance  in  all  ages;  veffels  bound  towards  Conftanti- 
nople  finding  fhelter  in  its  port,  or  fafe  anchorage  in  the 
road,  during  the  Etefian  or  contrary  winds,  and  in  foul 
weather.  v  The  emperor  Juftinian  ere&ed  a  magazine  to 
receive,  the  cargoes  of  .the  corn  fhips  from  Alexandria, 
when  detained  there.  This  was  a  lofty  building,  280 
feet  long,  and  90.  broad.  The  voyage  from  Egypt  was 
rendered  lefs  precarious,  and  the  grain  preferved  until  it 
could  be  tranfported  to  the  capital.  Afterwards,  during 
the  troubles  of  the  Greek  empire,  fene&os  experienced 
a  variety  of  fortune.  The* pirates,  who  infefted  thefe 
feas,-made  it  for  many  years  their  place  of  rendezvous ; 
and  Othman  feized  it  in  r'302,  procured  veffels,  and 
thence  fubdued  the  other  iflands  of  the  Archipelago. 
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Teneriff  ^  ^as  COnt*nuc^  in  ^1C  poffeflion  of  the  Turks  ever 
i  llnce  :  and  on  the  eaflern  fide  is  a  pretty  large  town, 

feated  at  the  foot  of  a  mountain,  with  a  fine  harbour 
commanded  by  a  caflle.  E.  Long.  27.  o.  N.  Lat.  29. 
3°* 

TENERIFF,  an  ifland  of  Africa,  and  one  of  the 
Canaries,  being  the  mofl  eonfiderable  for  riches,  trade, 
and  extent.  It  lies  to  the  fouth  of  the  ifiand  of  Salva¬ 
ges,  to  the  well  of  the  Grand  Canary,  to  the  north  of 
the  ifiand  of  Gomera,  and  to  the  tail  of  that  of  Palma. 
It  is  of  a  triangular  form,  being  about  45  miles  in 
length  and  20  in  breadth  ;  and  in  the  centre  is  the  fa¬ 
mous  peak,  called  by  the  natives  El  Pico  c/e  Teyde, 
which  in  clear  weather  may  be  feen  at  the  diflarce  of 
120  miles,  like  a  thin  blue  vapour  very  little  darker 
than  the  fky. 

The.  moft  frequented  harbour  is  called  Santa  Cru% , 
which  is  on  the  fouth  fide  of  the  ifiand,  and  where  fhips 
with  good  anchors  and  cables  may  be  fafe  in  all  wea¬ 
thers.  .  At  this  port  is  the  principal  commercial  town 
in  the  ifiand,  called  alfo  Santa  Crux,  in  the  middle  of 
which  is  a  mole,  built  at  a  vafl  expcnce  for  the  conve¬ 
nience  of  landing  ;  between  the  mole  and  the  town  is  a 
fort  called  St  Philip's,  and  near  it  is  a  fleep  rocky  den 
or  valley,  beginning  at  the  fea  fiiore,  and  running  far 
in  land,  which  would  render  the  attack  of  an  enemy 
very  difficult  ;  there  are  alfo  other  forts  for  its  defence, 
all  joined  together  by  a  thick  fionc  wall,  and  mounted 
with  cannon. 

Clads  Hi -  Santa  Cruz  is  a  large  town,  containing  feveral  churches 

rn^Ctanf1j'and  conyents>  an  hofpital,  and  the  befl  confined  pri- 
Ca?iary  ^va.te  buildings  °f  any  in  the  Canary  ifiands.  It  con- 
Jflands .  tains  about  jooo  inhabitants  \  it  is  not  fortified  on  the 

land  fide,  and  all  the  country  near  it  is  dry,  ftony,  and 
barren. 

About  four  leagues  to  the  fouth  of  Santa  Cruz,  clofe 
to  the  fea,  there  is  a  cave,  with  a  church  called  the 
chapel  of  our  Lady  of  Candelaria ,  in  which  is  an  image 
of  the  Virgin  Mary,  that  is  held  in  as  much  reverence 
here  as  that  of  Diana  was  at  Ephefus.  This  chapel  is 
endowed  with  fo  many  ornaments  that  it  is  the  richefl 
place  in  all  the  feven  ifiands.  At  a  certain  feafon  of  the 
year  almofl  all  the  inhabitants  go  thither  on  pilgrimage, 
and  innumerable  and  ineredible  Rories  are  related  and 
univerfally  believed  concerning  this  image. 

About  four  miles  in  land  from  Santa  Cruz  Rands  the 
city  of  St  Chryflobal  de  la  Laguna,  which  is  the  me¬ 
tropolis  of  the  ifland,  and  contains  two  pariRi  churehes 
and  five  convents,  but  has  no  trade,  being  inhabited 
principally  by  the  gentry  of  the  ifiand  5  the  inhabitants 
arc  numerous,  yet  nobody  is  leen  in  the  Rrcets,  which 
are  folitary  and  defolate,  fo  that  grafs  grows  in  thofe 
that  are  moR  frequented.  There  are  many  other  towns 
In  the  ifland  which  contain  a  great  number  of  people, 
but  none  arc  more  than  three  leagues  from  the  fea. 

All  the  fertile  ground  within  a  league  of  the  fea  is 
*  covered  with  vines' j  that  of  the  next  league  isfown  with 
corn,  the  third  is  adorned  with  woods,  and  above  the 
woods  are  the  clouds,  for  the  ifiand  gradually  afeends 
from  the  fea,.rifing  on  all  fides  till  it  terminates  in  the 
peak,  which  is  the  centre. 

.  On  fouth-eafl  of  the  ifiand  Inland  from  Candela - 
rials  a  town  called  Guimar ,  where  there  are  fome  fa¬ 
milies  which  know  themfelves  to  be  the  genuine  unmix- 
§d  offspring  of  the  original  natives)  but  they  know  no- 
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thing  of  the  manners  of  their  anceftors,  nor  have  they  T«*J 
preferred  any  remains  of  their  language.  They  are1— r- 
fairer  than  the  Spaniards  of  Andalufia. 

Teneriff  contains  about  96,000  perfons,  fuppofed  to 
be  equal  to  the  number  of  inhabitants  of  all  the  reft  of 
the  feven  iflands  put  together.  The  peafants  in  Gene¬ 
ral  are  wretchedly  clothed  ;  when  they  do  appear  bet- 
ter,  they  are  habited  in  the  Spanifli  falhion.  The  men  m-  , 
in  a  genteeler  line,  dreft  very  gay ly,  and  are  feldomVJ!/, 
teen  without  long  fwords.  It  Is  remarked,  that  few  of'WjJ 
them  walk  with  dignity  and  eafe  ;  which  may  be  attri-^^P 
buted  to  the  long  cloaks  they  ufually  wear.  The  wo- l8' 
men  wear  veils ;  thofe  worn  by  the  lower  ranks  are  of 
black  fluff,  thofe  of  the  higher  of  black  filk  ;  and  fuch 
among  the  latter  as  have  any  claim  to  beauty  are  far  from 
being  over  careful  in  concealing  their  faces  by  them. 

The  young  ladies  wear  their  fine  long  black  hair  plait¬ 
ed,  and  fattened  with  a  comb  or  a  ribband  on  the  top  of 
the  head.  r 

i  he  common  people,  and  In  this  they  refemble  the 
Inhabitants  of  moR  of  the  ifiands  In  the  Pacific  ocean 
lately  difeovered,  have  in  them  a  flrong  tendency  to 
thieving  ;  they  are  befides  lazy,  and  the  mofl  importu¬ 
nate  beggars  in  the  world.  “  I  obferved  likewife  (fays 
Mr  White)  that  tbe  iteli  was  fo  common  among  them, 
and  had  attained  fuch  a  degree  of  virulence,  that  one 
would  almoR  be  led  to  believe  it  was  epidemic  there. 

Some  of  the  women  are  fo  abandoned  and  ffiamelefsj 
that  it  would  be  doing  an  injuftice  to  the  profiitutes 
met  with  in  the  Areets  of  London  to  fay  they  are  like 
them.  The  females  of  every  degree  are  faid  to  be  of 
an  amorous  conflitution,  and  addided  to  intrigue  ;  for 
which  no  houfes  could  be  better  adapted  than  thofe  in 
Teneriff. 

T  he  manufaflures  carried  on  here  are  very  few, 
and  the  produft  of  them  little  more  than  fufficient  for 
their  own  confumption.  They  confift  of  taffeties, 
gauze,  coarfe  linens,  blankets,  a  little  filk,  and  curious 
garters.  The  principal  dependence  of  the  inhabitants 
is  on  their  wine  (their  flaple  commodity),  oil,  corn, 
and  every  kind  of  flock  for  {hipping.  With  thefe  the 
ifland  abounds  :  and,  in  their  fealon,  produces  not  only 
the  tropical  fruits,  but  the  vegetable  produaions  of  the 
European  gardens,  in  the  greateft  plenty.  Teneriff  en¬ 
joys  an  agreeable  and  healthful  mediocrity  of  climate. 

Indeed  none  feems  better  adapted  for  the  reftoration  of 
a  valetudinarian  ;  as,  by  going  into  the  mountains,  he 
may  graduate  the  air,  and  choofe  that  ftate  of  it  which 
belt  fuits  his  complaint.  Eut  although  the  inhabitants 
are  thus  healthy,  and  have  fo  little  occafion  for  medical 
aid,  they  loudly  complain  of  the  want  of  knowledge  in 
the  profefiional  gentlemen  of  the  ifland.” 

.  I'he  height  of  the  peak  qf  Teneriff  has  been  fo  va- 
rioully  eftimated  and  calculated  by  different  travellers 
and  geographers,  that  we  can  only  take  the  mean  be¬ 
tween  the  two  extremes  of  their  decifions.  Dr  Halley  Rye’sU 
allows  but  two  miles  and  a  quarter  from  tbe  level  of  the  cu/fion  to 1 
fea  to  the  fummit  of  the  fugar-loaf,  whilft  the  Spanilh the  Peak  “■ 
account  of  the  Canary  iflands,  tranflated  by  Mr  Glas  rentr,$' 
in  1 763 ,  makes  it  140  left  than  five  miles;  and  others 
have  afligned  a  height  different  from  both  thefe.  That 
it  is  an  extinguiftied  volcano  is  univerfally  known. 

“  The  crater  of  the  peak  of  Teneriff  (fays  Mongez) 
is  a  true  fulphur-pit,  fimilar  to  thofe  of  Italy.  It  is  a- 
bout  50  fathoms  long  and  40  broad,  riling  abruptly 
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from  eaft  to  weft.  At  the  edges  of  the  crater,  parti¬ 
cularly  on  the  under  fide,  are  many  fpiracles,  or  natural 
chimneys,  from  which  there  exhale  aqueous  vapours  and 
fulphureous  acids,  which  are  fo  hot  as  to  make  the  ther¬ 
mometer  rife  from  90  to  340  of  Reaumur.  The  infide  of 
the  crater  is  covered  with  yellow,  red,  or  white,  argil¬ 
laceous  earth,  and  blocks  of  lava  partly  decompofed. 
Under  thefe  blocks  are  found  fuperb  cryftals  of  ful- 
phur ;  thefe  are  eight-fided  rhomboidal  cryftals,  fome- 
times  an  inch  in  length,  and,  I  fuppofc,  they  are  the 
fined  cryftals  of  volcanic  fulphur  that  have  ever  been 
found.  The  water  that  exhales  from  the  fpiracles  is 
perfectly  pure,  and  not  in  the  leaft  acid,  as  I  was  con¬ 
vinced  by  feveral  experiments.  The  elevation  of  the 
peak  above  the  level  of  the  fea  is  near  1900  toifes.” 
W.  Long.  1 6.  18.  N.  Lat.  28.  29. 

TENESMUS,  in  Medicine ,  is  a  continual  defire  of 
going  to  ftool,  ,but  without  any  ftool  being  ready  to  be 
voided.  See  Medicine,  N°  hi. 

TENIERS,  David,  the  Elder,  a  Flemifh  painter, 
born  at  Antwerp  in  1582.  He  received  the  firft  rudi¬ 
ments  of  his  art  from  the  famous  Rubens,  who  highly 
efteemed  him  for  his  promifmg  genius,  and  with  great 
fatisfa&ion  examined  and  commended  his  defigns.  krom 
the  fchool  of  that  celebrated  painter  Teniers  went  to 
finifh  his  ftudies  at  Rome.  He  attached  himfelf  to.  A- 
dam  EKheimer  for  fix  years  ;  and  from  the  inftru£ions 
of  two  fuch  incomparable  mafters,  he  formed  to  himfelf 
a  peculiar  ftyle,  which  his  fon  cultivated  fo  happily  af¬ 
terward  as  to  bring  it  to  the  utmoft  perfection.  His 
pi£ures  were  fmall  ;  and  his  fubje&s  ufually  (hops,  ^la¬ 
boratories,  humorous  converfations,  and  rural  feftivi- 
ties.  The  demand  for  his  pieces  was  univerfal ;  and 
even  his  mafter  Rubens  thought  them  an  ornament  to 
his  cabinet.  He  died  at  Antwerp  in  1640. 

Teniers,  David ,  the  Younger,  alfo  an  admirable 
painter,  was  the  fon  of  the  former,  and  was  born  at 
Antwerp  in  1610.  He  obtained  the  name  of  Ape  of 
Fainting,  from  his  imitating  the  manner  of  different 
painters  with  fuch  exa&nefs  as  to  deceive  even  the 
niceft  judges.  He  improved  greatly  under  his  father, 
and  obtained  fuch  reputation  as  introduced  him  to  the 
favour  of  the  great.  The  archduke  Leopold  William 
made  him  gentleman  of  his  bedchamber  ;  and  all  the 
piflurcs  of  his  gallery  were  copied  by  Teniers,  and  en¬ 
graved  by  his  dirc£ion.  The  king  of  Spain  and  Don 
Juan  of  Auftria  fet  fo  high  a  value  on  his  pictures, 
that  they  built  a  gallery  on  purpofe  for  them.  Wil¬ 
liam  prince  of  Orange  honoured  him  with  his  friend- 
lhip  ;  and  Rubens  not  only  efteemed  his  works,  but  af- 
fifted  him  with  his  advice.  His  principal  talent  lay  in 
landfcapes,  adorned  with  fmall  figures.  He  alfo  painted 
men  drinking  and  fmoking,  chemifts  elaboratories,  coun¬ 
try  fairs,  and  the  like.  His  fmall  figures  are  fuperior 
to  his  large  ones.  He  died  in  1694. 

The  works  of  the  father  and  fon  are  thus  diftinguifii- 
ed  :  The  latter  difeover  a  finer  touch  and  freftier  pen¬ 
cil,  greater  variety  of  attitudes,  and  a  better  difpolition 
of  the  figures.  The  father  retained  fomething  of  the 
tone  of  Italy  in  his  colouring,  which  was  ftronger  than 
the  fonV,  befides,  the  fon  ufed  to  put  at  the  bottom  of 
his  pictures,  David  Teniers,  junior. 

Abraham ,  another  fon  of  David  the  Elder,  was  e- 
qual,  if  not  fuperior,  to  his  father  and  brother  in  the 
expreftion  of  his  characters,  and  his  underftanding  the 
Vol.  XX.  Part  I. 


claro  obfeuro  ;  though  he  was  inferior  in  the  fprighth- 
nefs  of  his  touch,  and  the  lightnefs  of  his  pencil. 

TENISON,  Dr  Thomas,  archbifhop.  of  Canter¬ 
bury,  was  born  at  Cottenham  in  Cambridgefhire  in 
1636  ;  and  ftudied  at  Corpus  Chrifti  college  in  Cam¬ 
bridge.  In  his  youth,  while  the  fanatical  government 
lafteff,  he  applied  himfelf  to  phyfic  ;  but  afterward  went 
into  orders,  and  was  fome  time  minifter  of  St  Andrew’s 
church,  Cambridge  ;  where  be  attended  the  fck  during 
the  plague  in  1665,  which  his  pariftiioners  acknowled¬ 
ged  by  the  prefent  of  a  piece  of  plate.  He  fhowed  him¬ 
felf  very  aClive  againft  the  growth  of  Popery,  by  his 
writings  both  in  King  Charles  and  in  King  James  s 
reigns  :  in  1680  he  was  prefented  to  the  vicarage  of  St 
Martin’s  in  the  Fields,  London,  to  which  pari(h  he  made 
feveral  donations  ;  and  among  others,  endowed  a  free 
fchool,  and  built  a  handfome  library,  which  lie  furniib- 
ed  with  ufeful  books.  King  William  and  Queen  Mary, 
in  1689,  prefented  him  to  the  archdeaconry  of  Lon¬ 
don  ;  in  1691,  he  was  nominated  to  the  fee  of  Lincoln, 
and  in  1694  he  fucceeded  Dr  Tillotfon  as  archbifhop  of 
Canterbury.  He  performed  all  the  duties  of  a  good 
primate  for  20  years,  and  died  in  1715. 

TENNIS,  a  play  at  which  a  ball  is  driven  by  a  racket. 

As  many  perfons  would  bedome  players  at  tennis,  pro¬ 
vided  they  could  eafily  underftand  the  rudiments  of  the 
game,  fo  as  to  form  fome  judgment  of  the  players,  or  at 
leaft  to  know  who  wins  and  who  lofes,  we  have  here  at¬ 
tempted  to  give  fo  plain  a  defeription  of  it,  that  no  one 
can  be  at  a  lofs,  if  ever  he  fhould  bett  or  play.  As  to 
the  executive  part,  it  requires  great  practice  to  make  a 
good  player,  fo  that  nothing  can  be  dons  without  it  ; 
all  we  prefume  to  do  is  to  give  an  infight  into  the  game, 
whereby  a  perfon  may  not  feem  a  total  ftranger  to  it 
when  he  happens  to  be  in  a  tennis  court. 

The  game  of  tennis  is  played  in  moft ‘capital  cities  in 
Europe,  particularly  in  France,  from  whence  we  may 
venture  to  derive  its  origin.  It  is  efteemed  with  many 
to  be  one  of  the  mod  ancient  games  in  Chriftendom,  and 
long  before  King  Charles  I.’s  time  it  was  played  in  Eng¬ 
land. 

This  game  is  as  intricate  as  any  game  whatever ;  a 
perfon  who  is  totally  ignorant  of  it  may  look  on  for  a 
month  together,  without  being  able  to  make.  out  how 
the  game  is  decided.  Therefore  we  (hall  begin  by  de¬ 
ferring  the  court  in  which  it  is  played. 

The  fize  of  a  tennis  court  is  generally  about  96  or 
97  feet  by  33  or  34,  there  being  no  exa£  dimenfion 
aferibed  to  its  proportion,  a  foot  more  or  lefs  in  length 
or  width  being  of  no  confequence.  A  line  or  net  hangs 
exactly  acrofs  the  middle,  over  which  the  ball  muft  be 
ft  ruck,  either  with  a  racket  or  board  to  make  the  ftroke 
good.  Upon  the  entrance  of  a  tennis-court,  there  is  a 
l°ng  gallery  which  goes  to  the  dedans,  that  is,  a  kind  of 
front  gallery,  where  fpe£atnrs  ufually  ftand,  into  which, 
whenever  a  ball  is  ftruck,  it  tells  for  a  certain  ftroke. 
This  long  gallery  is  divided  into  different  compartiments 
or  galleries,  each  of  which  has  its  particular  name,  as 
follows  ;  from  the  line  towards  the  dedans  are  th efrf 
gallery ,  door,  fecond  gallery,  and  the  lajl  gtiJIery,  which 
is  called  the  fervice  fide.  From  the  dedans  to  the  laft 
gallery  are  the  figures  I,  2,  3,  4,  5,  6,  at  a  yard  diftance 
each,  by  which  the  cliaces  are  marked,  and  is  one  of 
the  moft  effential  parts  of  the  game,  as  will  appear  in 
the  following  defeription.  ^  ^ 
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Tennis.  On  the  other  fide  of  the  line  are  alfo  the  firjl gallery , 
door,  fecond gallery,  and  l aft  gallery  ;  which  is  called  the 
ha%ard-Jide.  Every  ball  ftruck  into  the  laft  gallery  on 
this  fide  reckons  for  a  certain  ftroke  the  fame  as  the  de¬ 
dans.  Between  the  fecond  and  this  laft  gallery  are  the 
figures  i,  2,  to  mark  the  chaces  on  the  hazard-fide. 
Over  this  long  gallery,  or  thefe  com  parti  men  ts,  is  a 
covering,  called  the  pent-houfe,  on  which  they  play  the 
ball  from  the  fervice-fidc,  in  order  to  begin  a  let  of  ten¬ 
nis,  from  which  it  is  called  a  fervice .  When  they  mifs 
putting  the  ball  (fo  as  to  rebound  from  the  pent-houfe) 
over  a  certain  line  on  the  fervice-fide,  it  is  deemed  a 
fault,  two  of  which  are  reckoned  for  a  flroke.  If  the 
ball  rolls  round  the  pent-houfe,  on  the  oppofite  fide  of 
the  court,  fo  as  to  fall  beyond  a  certain  line  deferibed 
for  that  purpofe,  it  is  called  pcijfe,  reckons  for  nothing 
on  either  fide,  and  the  player  muft  ferve  again-. 

On  the  right-hand  fide  of  the  court  from  the  dedans 
is  what  they  call  the  tambour ,  a  part  of  the  wall  which 
projefb,  and  is  fo  contrived  in  order  to  make  a  variety 
in  the  flroke,  and  render  it  more  difficult  to  be  returned 
by  the  adverfary  \  for  when  a  ball  flrikes  the  tambour , 
it  varies  its  diredlion,  and  requires  fome  extraordinary 
judgment  to  return  it  over  the  line.  The  lall  thing  on 
the  right  hand  fide  is  called  the  grill,  wherein  if  the 
ball  is  flruck,  it  is  alfo  15,  or  a  certain  flroke. 

The  game  of  tennis  is  played  by  what  they  call  fets  y 
a  fet  of  tennis  confifts  of  fix  games  :  but  if  they  play 
what  is  called  an  advantage-fet,  two  above  five  games 
muft  be  won  on  one  fide  or  the  other  fucceffively,  in  or¬ 
der  to  decide  $  or,  if  it  comes  to  fix  games  all,  two 
games  muff  ftill  be  won  on  one  fide  to  conclude  the  fet 
fo  that  an  advantage-fet  may  laft  a  confiderable  time  5 
for  which  kind  of  fats  the  court  is  paid  more  than  far 
any  other. 

We  muft  now  deferibe  the  ufe  of  the  chaccs,  and  by 
*what  means  thefe  chaces  decide  or  interfere  fo  much  in 
the  game  When  the  player  gives  his  fervice  at  the  be¬ 
ginning  of  a  fet,  his  adverfary  is  fuppofed  to  return  the 
ball ;  and  wherever  it  falls  after  the  firft  rebound  un¬ 
touched,  the  chace  is  called  accordingly  ;  for  example, 
if  the  ball  falls  at  the  figure  1,  the  chace  is  called  at  a 
yard,  that  is  to  fay,  at  a  yard  from  the  dedans :  this 
chace  remains  till  a  fecond  fervice  is  given  \  and  if  the 
player  on  the  ferviee  fide  lets  the  ball  go  after  his  ad¬ 
verfary  returns  it,  and  if  the  ball  falls  on  or  between  any 
of  thefe  figures  or  chaces,  they  muft  change  fides,  there 
being  two  chaces  5  and  he  who  then  will  be  on  the 
hazard  fide,  muft  play  to  win  the  firft  ehace ;  which  if 
he  wins  by  ftriking  the  ball  fo  as  to  fall,  after  its  firft 
rebound,  nearer  to  the  dedans  than  the  figure  1,  with¬ 
out  his  adverfary’s  being  able  to  return  it  from  its  firft 
hop,  he  wins  a  ftroke,  and  then  proceeds  in  like  manner 
to  win  the  fecond  chace,  wherever  it  ffiould  happen  to 
be.  If  a  ball  falls  on  the  line  with  the  firft  gallery 
door,  fecond  gallery,  or  laft  gallery,  the  chace  is  like- 
wife  called  at*  fucli  or  fuch  a  place,  naming  the  gallery, 
door,  See.  When  it  is  juft  put  over  the  line,  it  is  called 
a  chace  at  the  line.  If  the  player  on  the  fervice-fide  re¬ 
turns  a  ball  with  fuch  force  as  to  ftrike  the  wall  on  the 
hazard-fide  fo  as  to  rebound,  after  the  firft  hop  over  the 
line,  it  is  alfo  called  a  chace  at  the  line. 

The  chaees  on  the  hazard-fide  proceed  from  the  hall 
being  returned  either  too  hard  or  not  quite  hard  enough  ; 

&  that  the  ball  after  its  firft  rebound  falls  on  this  fide  of 
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the  blue  line,  or  line  which  deferibes  the  hazard-fide 
chaces  j  in  which  cafe  it  is  a  chace  at  I,  2,  8tc.  provid¬ 
ed  there  is  no  chace  depending.  When  they  change 
fides,  the  player,  in  order  to  win  this  chace,  mail  put 
the  ball  over  the  line  anywhere,  fo  that  his  adverfary 
does  not  return  it.  When  there  is  no  chace  on  the 
hazard-fide,  all  balls  put  over  the  line  from  the  fervice- 
fide,  without  being  returned,  reckon  for  a  ftroke. 

As  the  game  depends  chiefly  upon  the  marking,  it 
will  be  neceflary  to  explain  it,  and  to  recommend  thole 
who  play  at  tennis  to  have  a  good  and  unbiafled  marker, 
for  on  him  the  whole  fet  may  depend :  he  can  mark  in 
favour  of  the  one  and  againft  the  other  in  fuch  a  manner, 
as  will  render  it  two  to  one  at  ftarting,  though  even 
players.  Inftead  of  which  the  marker  fuould  be  very 
attentive  to  the  chaces,  and  not  be  anyway  partial  to 
either  of  the  players.. 

This  game  is  marked  in  a  very  Angular  manner, 
which  makes  it  at  firft  fomewhat  difficult  to  underftand. 
The  firft  ftroke  is  called  15,  the  fecond  30,  the  third 
40,  and  the  fourth  game,  unlefs  the  players  get  four 
ftrokes  each  5  in  that  cafe,  inftead  of  calling  it  40  all, 
is  is  called  deuce  ;  after  which,  as  foon  as  any  ftroke  Is 
got,  it  is  called  advantage  ;  and  in  cafe  the  ftrokes  be* 
come  equal  again,  deuce  again,  till  one  or  the  other  gets 
two  ftrokes  following,  which  win  the  game  5  and  as  the 
games  are  won,  fo  they  are  marked  and  called  ;  as  one 
game  love,  two  games  to  one,  8ec.  towards  the  fet,  of 
which  fo  many  of  thefe  games  it  confifts. 

Although  but  one  ball  at  a  time  is  played  with,  a 
number  of  balls  arc  made  ufe  of  at  this  game  to  avoid 
trouble,  and  are  banded  to  the  players  in  bafkets  for 
that  purpofe  }  by  which  means  they  can  play  as  long  as 
they  plcafe,  without  ever  having  occafion  to  ftoop  for  a 
ball. 

As  to  the  odds*  at  tennis,  they  are  by  no  means  fixed, 
but  arc  generally  laid  as  follow  : 

Upoti  the  firft  ftroke  being  won  between  even  players, 
that  is,  fifteen  love,  the  odds  are  of  the 


Single  game 
Thirty  love 

Forty  love  -  - 

Thirty  fifteen 
Forty  fifteen 
Forty  thirty 

The  odds  of  a  four  game:  fet  when  the 
firft  game  is  wen,  are 
When  two  games  love 
Three  games  love 
When  t  wo  games  to  one 
Three  games  to  one 
The  odds  of  a  fix  game  fet  when  the 
firft  game  is  won,  are 
When  two  games  love 
Three  games  love 
Four  games  love 
Five  games  love 
When  two  games  to  one 
Three  games  to  one 
Four  games  to  one 
Five  games  to  one 
When  three  games  to  two 
Four  games  to  two 
Five  games  to  two* 

When  four  games  to  three 


7  to  4 

4 

8 


5 

3 

7 

4 

8 

2 

5 

3 

2 

4 
10 
21 

8 

5 
5 

J5 

7 

4 

10 

2 


I 

I 

I 

I 

1. 

4 

1 

1 

JL 

1 

2 

I 

I 

I 

I 

5‘ 

2. 

1 

1 

4 

r 

1 

1 


Five 
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Five  games  to  three  5 

The  odds  of  an  advantage  iOt  when  the 
firft  game  is  won,  are  -  5 

When  two  games  love  -  7 

Three  games  love  -  3 

Four  games  lo'Ve  -  5 

Five  games  love  -  -  15 

When  two  games  to  one  -  4 

Three  games  to  one  .  2 

Four  games  to  one  7 

Five  games  to  one  -  -  10 

When  threo  games  to  two  '-  3 

Four  games  to  two  3 

Five  games  to  two  -  -  8 

When  four  games  to  three  -  8 

Five  games  to  three  -  “  3 

When  five  games  to  four  -  2 

When  fix  games  to  five  5 


Tear: 


4 

4 
1 
1 
1 

3 

1 

2 

1 

2 

1 

1 

5 

1 

1 

2 


The  foregoing  odds,  as  beforefaid,  are  generally  laid, 
but  the  chaces  interfering  makes  the  odds  very  precari¬ 
ous  ;  for  example,  when  there  is  a  chace  at  half  a  yard, 
and  a  fet  is  five  games  all,  and  in  every  other  re fpe& 
equal,  the  odds  are  a  good  five  to  four  ;  and  if  it  were 
fix  games  to  five,  and  forty  thirty  with  the  fame  chace, 
the  odds  then  would  be  a  guinea  to  a  (lulling  ;  fo  that 
it  is  plain  that  the  odds  at  this  game  differ  from  thofe  of 
any  other  :  for  one  flroke  will  reduce  a  fet,  fuppofing 
the  players  to  be  five  games  all,  from  an  even  wager  to 
three  to  two,  and  fo  on  in  proportion  to  the  flage  of 
the  fet. 

There  are  various  methods  of  giving  odds  at  tennis, 
in  order  to  make  a  match  equal  ;  and  that  they  may  be 
underftood,  we  fhall  give  the  following  lift  of  them,  with 
their  meanings,  fo  that  any  perfon  may  form  a  judge¬ 
ment  of  the  advantage  received  or  given. 

The  lowed  odds  that  can  be  given,  excepting  the 
choice  of  the  fides,  is  what  they  call  a  bifque ,  that  is,  a 
ftroke  to  be  taken  or  fcored  whenever  the  player,  who 
receives  the  advantage,  thinks  proper  :  for  inftance,  fup- 
pofe  a  critical  game  of  the  fet  to  be  forty  thirty,  by  tak¬ 
ing  the  bifque ,  he  who  is  forty  becomes  game,  and  fo  in 
refpe&  of  two  bifques ,  Sec. 

The  next  greater  odds  are  fifteen,  that  is,  a  certain 
ftroke  given  at  the  beginning  of  each  game. 

After  thefe,  half  thirty,  that  is,  fifteen  one  game,  and 
thirty  the  next.  Then  follow  the  whole  thirty,  forty , 
&c. 

There  are  alfo  the  following  kind  of  odds  which  arc 
given,  viz. 

Round  fervices  ;  thofe  are  fervices  given  round  the 
pent-houfe,  fo  as  to  render  it  eafy  for  the  firiker-out 
(the  player  who  is  on  the  hazard  fide)  to  return  the 
ball. 

Half-court,  that  is,  being  obliged  or  confined  to  play 
into  the  adverfary’s  half-court ;  fometimes  it  is  played 
ftraightwife,  and  at  other  times  acrofs  ;  both  which  are 
great  advantages  given  by  him  fo  confined,  but  the  ftrait 
half-court  is  the  greateft. 

Touch  no-wall,  that  is,  being  obliged  to  play  within 
the  compafs  of  the  Walls,  or  fides  of  the  court.  This  is 
a  confiderable  advantage  to  him  who  receives  it;  as  all 
the  balls  muft  be  played  gently,  and  confequently  they 
are  much  eafier  to  take  than  thofe  which  are  played  hard, 
*>*  according  to  the  ufual  method  of  play. 
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Barring  the  hazards,  that  is,  barring  the  dedans,  tam¬ 
bour,  grill,  or  the  laft  gallery  on  the  hazard-fide,  or  any  TeJJter# 
particular  one  or  more  of  them.  u— y— 

Thefe  are  the  common  kind  of  odds  or  advantages 
given  ;  but  there  are  many  others,  which  are  according 
to  what  is  agreed  by  the  players  :  fuch  as  playing  with 
board  again!!  racket,  cricket-bat  againft  racket,  &c. 

The  game  of  tennis  is  alfo  played  by  four  perfons, 
two  partners  on  each  fide.  In  this  cafe,  they  are  gene¬ 
rally  confined  to  their  particular  quarters,  and  one  of 
each  fide  appointed  to  ferve  and  ftrike  out ;  in  every 
other  refpeft,  the  game  is  played  in  the  fame  manner  as 
when  two  only  play. 

Any  thing  more  to  be  faid  upon  this  fubjeft  would 
be  needlefs,  as  nothing  can  be  recommended  after  read¬ 
ing  this  (hurt  account  of  tennis,  but  pra&ice  and  atten¬ 
tion,  without  which  no  one  can  become  a  proficient  at 
*  the  game. 

TENOR,  or  Tenour,  the  purport  or  content  of  a 
writing  or  inftrument  in  law,  See. 

Tenor,  in  Mufic,  the  firft  mean,  or  middle  part,  or 
that  which  is  the  ordinary  pitch  of  the  voice,  when  nei¬ 
ther  raifed  to  a  treble  nor  lowered  to  a  bafs. 

TENSE,  in  Grammar,  an  inflexion  of  verbs,  where¬ 
by  they  are  made  to  fignify  or  diftinguifti  the  circum- 
ftance  of  time  in  what  they  affirm.  Sec  Grammar. 

TENT,  in  War,  a  pavilion  or  portable  houfe.  Tents 
are  made  of  canvas,  for  officers  and  foldiers  to  lie  under 
when  in  the  field.  The  fize  of  the  officers  tents  is  not 
fixed;  fome  regiments  have  them  of  one  fize  and  fome 
of  another  ;  a  captain’s  tent  and  marquee  is  generally 
I0t  feet  broad,  14  deep,  and  8  high  :  the  fubalterns  are 
a  foot  lefs  5  the  major’s  and  lieutenant-colonel’s  a  foot 
larger  ;  and  the  colonel’s  two  feet  larger.  The  fubal¬ 
terns  of  foot  lie  two  in  a  tent,  and  thofe  of  horfc  but 
one.  The  tents  of  private  men  are  6 \  feet  fquare,  and 
5  feet  high,  and  hold  five  foldiers  each.  The  tents  for 
horfe  are  7  feet  broad  and  9  feet  deep :  they  hold  like- 
wife  five  men  and  their  horfe  accoutrements.-— The  word 
is  formed  from  the  Latin  tentorium,  of  tendo,  “  I  ftretch,” 
becaufe  tents  are  ufually  made  of  canvas  ftretched  out, 
and  fuftained  by  poles,  with  cords  and  pegs. 

Tent,  in  Surgery ,  a  roll  of  lint  made  into  the  fhape  of 
a  nail  with  a  broad  flat  head,  chiefly  ufed  in  deep  wounds 
and  ulcers.  They  are  of  fervice,  not  only  in  conveying 
medicines  to  the  moft  intimate  receflfes  and  finufes  of  the 
wound,  but  to  prevent  the  lips  of  the  wound  from  unit¬ 
ing  before  it  is  healed  from  the  bottom  5  and  by  their 
affiftance  grumous  blood,  fordes,  &c.  are  readily  evacu¬ 
ated. 

TENTER,  Trier,  or  Prover,  a  machine  ufed  in 
the  cloth  manufactory,  to  ftretch  out  the  pieces  of  cloth, 
fluff,  &c.  or  only  to  make  them  even  and  fet  them 
fquare. 

It  is  ufually  about  44  feet  high,  and  for  length  ex¬ 
ceeds  that  of  the  longeft  piece  of  cloth.  It  confifts  of 
feveral  long  fquare  pieces  of  wood,  placed  like  thofe 
which  form  the  barriers  of  a  manege  ;  fo,  however,  as 
that  the  lower  crofs  pieces  of  wood  may  be  raifed  or 
lowered  as  is  found  requifite,  to  be  fixed  at  any  height 
by  means  of  pins.  Along  the  crofs  pieces,  both  the  up- 
rper  and  the  under  one,  are  hooked  nails,  called  tenter + 
hooks ,  driven  in  from  fpace  to  fpace. 

To  put  a  piece  of  cloth  on  the  TENTER •  While  the 
piece  is. yet  quite  wet,  one  end  is  faftened  to  one  of  the 
Oo  2  ends 
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1  enter  ends  of  the  tenter  ;  then  It  is  pulled  by  force  of  arms  to- 
Tenths  lvar<^s  the  other  end,  to  bring  it  to  the  length  required: 

that  other  end  being  fattened,  the  upper  lift  is  hooked 
on  to  the  upper  crofs-piece,  and  the  loweft  lift  to  the 
loweft  crofs-piece,  which  is  afterwards  lowered  by  force 
till  the  piece  have  its  defired  breadth.  Being  thus  well 
ftretched,  both  as  to  length  and  breadth,  they  brulh  it 
with  a  ft  iff  hair  brufh,  and  thus  let  it  dry.  Then  they 
take  it  off;  and,  till  they  wet  it  again,  it  will  retain 
the  length  and  breadth  the  tenter  gave  it. 

TENTHREDO,  the  Saw-fly  ;  a  genus  of  infe6ts 
belonging  to  the  order  of  hymenoptera .  See  Entomo- 
XOGY  Index . 

TENTHS,  and  First  Fruits  of  Spiritual  Prefer¬ 
ments,  a  branch  of  the  king’s  revenue.  See  Revenue. 

Thefe  were  originally  a  part  of  the  Papal  ufurpations 
over  the  clergy  of  this  kingdom;  firft  introduced  by 
Pandulph  the  pope’s  legate,  during  the  reigns  of  King 
John  and  Henry  III,  in  the  fee  of  Norwich  ;  and  after¬ 
wards  attempted  to  be  made  univerfal  by  the  popes  Cle¬ 
ment  V.  and  John  XXII.  about  the  beginning  of  the 
14th  century.  The  firft  fruits,  primitice  or  annates , 
were  the  firft  year’s  whole  profits  of  the  fpiritual  prefer¬ 
ment,  according  to  a  rate  or  valor  made  under  the  di- 
region  of  Pope  Innocent  IV.  by  Walter  bilhop  of  Nor¬ 
wich  in  38  Hen.  III.  and  afterwards  advanced  in  value 
by  commiflion  from  Pope  Nicholas  III.  A.  D.  1202,  20 
Edw.  I.;  which  valuation  of  Pope  Nicholas  is  ftill  pre- 
ferved  in  the  exchequer.  The  tenths,  or  decimce,  were 
Black/}.  the  tenth  part  of  the  annual  profit  of  each  living  by  the 
fame  valuation  ;  which  was  alfo  claimed  by  the  holy  fee, 
under  no  better  pretence  than  a  ftrange  mifapplication 
of  that  precept  of  the  Levitical  law,  which  direCts,  that 
the  Levites  “  (hould  offer  the  tenth  part  of  their  tithes 
♦  as  a  heave  offering  to  the  Lord,  and  give  it  to  Aaron 
the  highprieft.”  But  this  claim  of  the  pope  met  with 
vigorous  refiftance  from  the  Englilh  parliament ;  and  a 
variety  of  a&s  were  patted  to  prevent  and  reftrain  it, 
particularly  the  ftatute  6  Hen.  IV.  c.  I.  which  calls  it 
a  horrible  mifchief  and  damnable  cujlonu  But  the  Popilh 
clergy,  blindly  devoted  to  the  will  of  a  foreign  matter, 
ftill  kept  it  on  foot;  fometimes  more  fecretly,  fometimes 
more  openly  and  avowedly  :  fo  that  in  the  reign  of  Plenry 
VIII.  it  was  computed,  that  in  the  compafs  of  50  years 
800,000  ducats  had  been  fent  to  Rome  for  firft  fruits 
only..  And  as  the  clergy  expreffed  this  willingnefs  to 
contribute  fo  much  of  their  income  to  the  head  of  the 
church,  it  was  thought  proper  (when  in  the  fame  reign 
the  papal  power  was  abolifhed,  and  the  king  was  decla¬ 
red  the  head  of  the  church  of  England)  to  annex  this 
revenue  to  the  crown  ;  which  was  done  by  ftatute  26 
Hen.  VIII.  c.  3.  (confirmed  by  ftatute  1  Eli*,  c.  4.)  ; 
and  a  new  valor  benefciorum  was  then  made,  by  which 
the  clergy  are  at  prefent  rated. 

By  thefe  laft-mentioned  ilatutes  all  vicarages  under 
ten  pounds  a  year,  and  all  re&ories  under  ten  marks, 
are  difcharged  from  the  payment  of  firft  fruits  :  and  if, 
in  fu.cb  livings  as  continue  chargeable  with  this  payment, 
the  incumbent  lives  but  half  a  year,  he  (hall  pay  only 
one  quarter  of  his  firft  fruits ;  if  but  one  whole  year, 
then,  half  of  them  ;  if  a  year  and  a  half,  three  quarters ; 
and  if  two  years,  then  the  whole,  and  not  otherwife. 
Likewife  by  the  ftatute  27  Hen.  VIII.  c.  8.  no  tenths 
are  to  be  paid  for  the  firft  year,,  for  then  the  firft  fruits 
are  due  ;  and  by  other  ftatutes  of  Queen  Anne,  in  the 
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fifth  and  fixtli  years  of  her  reign,  if  a  benefice  be  under  TenA 
50I.  per  annum  clear  yearly  value,  it  {hall  be  difcharged  T*»ur 
of  the  payment  of  firft  fruits  and  tenths.  *■— y. 

Thus  the  richer  clergy  being,  by  the  criminal  bigo¬ 
try  of  their  Popilh  predeceffors,  fubje&ed  at  firft  to  a 
foreign  exa&ion,  were  afterwards,  when  that  yoke  was 
lhaken  off,  liable  to  a  like  mifapplication  of  their  reve¬ 
nues  through  the  rapacious  difpofition  of  the  then  reign¬ 
ing  monarch  ;  till  at  length  the  piety  of  Queen  Anne 
reftored  to  the  church  what  had  been  thus  indireftly 
taken  from  it.  This  ftie  did,  not  by  remitting  the  tenths 
and.  firft  fruits  entirely ;  but,  in  a  fpirit  of  the  trueft 
equity,  by  applying  thefe  fuperfluities  of  the  larger  be¬ 
nefices  to  make  up  the  deficiencies  of  the  fmaller.  And 
to  this  end  Ihe  granted  her  royal  charter,  which  was  con¬ 
firmed  by  the  ftatute  2  Ann.  c.  1 1.  whereby  all  the  reve¬ 
nue  of  firft  fruits  and  tenths  is  veiled  in  trufteesfor  ever, 
to  form  a  perpetual  fund  for  the  augmentation  of  poor  li¬ 
vings.  This  is  ufually  called  ^ueen  Anne's  bounty ;  which 
has  been  ftill  farther  regulated  by  fubfequent  ftatutes. 

TENURE,  in  Law,  fignifics  the  manner  whereby  . 
lands  or  tenements  are  held,  or  the  fervice  that  the  te^ 
nant  owes  to  his  lord. 

Of  this  kingdom  almoft  all  the  real  property  is  by  the 
policy  of  our  laws  fuppofed  to  be  granted  by,  dependent 
upon,  and  holden  of,  fome  fuperior  lord,  by  and  in  confi- 
deration  of  certain  fervices  to  be  rendered  to  the  lord  by 
the  tenant  or  poffeffor  of  this  property.  The  thing  holden 
is  therefore  ftyled  a  tenement ,  the  poffeffors  thereof  te¬ 
nants,  and  the  manner  of  their  poffeffion  a  tenure .  Thus 
all  the  lands  in  the  kingdom  are  fuppofed  to  be  holden, 
mediately  or  immediately,  of  the  king;  who  is  ftyled  the 
lord  paramount,  or  above  all.  Such  tenants  as  held  \m- Rhcu 
d.er  the  king  immediately,  when  they  granted  out  por -Commn  ! 
tions  of  the  lands  to  inferior  perfons,  became  alfo  lords  vohii. 
with  refpedl  to  thofe  inferior  perfons,  as  they  were  ftill 
tenants  with  refpeft  to  the  king;  and  thus  partaking  of 
a  middle  nature,  were  called  mefne  or  middle  lords .  So 
that  if  the  king  granted  a  manor  to  A,  and  he  granted  a 
portion  of  the  land  to  B,  now  B  was  faid  to  hold  of  A, 
and  A  of  the  king ;  or,  in  other  words,  B  held  his  lands 
immediately  of  A,  but  mediately  of  the  king.  The  king 
therefore  was  ftyled  lord  paramount ;  A  was  both  tenant 
and  lord,  or  was  a  mefne  lord  ;  and  B  was  called  tenant 
paravail  or  the  lowejl  tenant,  being  he  who  was  fuppofed 
to  make  avail  or  profit  of  the  land.  In  this  manner  are 
all  the  lands  of  the  kingdom  holden  which  are  in  the 
bands  of  fubje&s :  for,  according  to  Sir  Edward  Coke, 
in  the  law  of  England  we  have  not  properly  allodium , 
which  is  the  name  by  which  the  feudifts  abroad  diftin- 
guifh  fuch  eftates  of  the  fubjeft  as  are  not  holden  of  any 
fuperior.  So  that  at  the  firft  glance  we  may  obferve, 
that  our  lands  are  either  plainly  feuds,  or  partake  very 
ftrongly  of  the  feodal  nature. 

All  tenures  being  thus  derived,  or  fuppofed  to  be; 
derived,  from  the  king,  thofe  that  held  immediately 
under  him,  in  right  of  his  Crown  and  dignity,  were 
called  his  tenants  in  capite ,  or  in  chief  ;  which  was  the 
moft  honourable  fpecies  of  tenure,  but  at  the  fame  time 
fubje&ed  the  tenants  to  greater  and  more  burdenfome 
fervices  than  inferior  tenures  did.  And  this  diftin&ioa 
ran  through  all  the  different  forts  of  tenure. 

There  feem  to  have  fubfifted  among  our  anceftors  four 
principal  fpecies  of  lay-tenures,  to  which  all  other  may  be 
reduced :  the  grand  criteria  of  which  were  the  natures  of 
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t],e  feveral  fervices  or  renders  that  were  due  to  the  lords 
k  J,  Llr  from  their  tenants.  The  fervices,  in  refpeft  of  their  qua- 
lity  were  either  free  or  bafe  fervices :  in  refpeft  of  their 
quantity  and  the  time  of  exafting  them,  were  either  certain 
or  uncertain .  Free  fervices  were  fuch  as  were  not  unbe¬ 
coming  the  character  of  a  foldier  or  a  freeman  to  perform  ; 
as  to  ferve  under  his  lord  in  the  wars,  to  pay  a  fum  of 
iponey,  and  the  like.  Bafe  fervices  were  fuch  as  were 
fit  only  for  peafants  or  perfons  of  a  fervile  rank  ;  as  to 
plough  the  lord’s  land,  to  make  his  hedges,  to  carry  out 
his  dung,  or  other  mean  employments.  The  certain  fer¬ 
vices,  whether  free  or  bafe,  were  fuch  as  were  {tinted  in 
quantity,  and  could  not  be  exceeded  on  any  pretence  ; 
as,  to  pay  a  ftated  annual-rent,  or  to  plough  fuch  a  field 
for  three  days.  The  uncertain  depended  upon  unknown 
contingencies*,  as,  to  do  military  fervice  in  perfon,  or 
pay  an  afTeffment  in  lieu  of  it  when  called  upon  ;  or  to 
wind  a  horn  upon  the  appearance  of  invaders  :  which  are 
i  free  fervices  ;  or  to  do  whatever  the  lord  ftiould  com- 

i  mand ;  which  is  a  bafe  or  villein  fervice. 

From  the  various  combinations  of  thefe  fervices  hav^e 
arifen  the  four  kinds  of  lay-tenure  which  fubfifted  in 
England  till  the  middle  of  the  laft  century;  and  three 
of  which  fubfitl  to  this  day.  Of  thefe  Brafton  (who 
wrote  under  Henry  III.)  fee  ms  to  give  the  cleared;  and 
mod  compendious  account  of  any  author  ancient  or  mo¬ 
dern  ;  of  which  the  following  is  the  outline  or  abftraft  : 
«  Tenements  are  of  two  kinds,  frank-tenement,  and  vil¬ 
lenage .  And  of  frank-tenements,  fome  are  held  freely 
in  confideration  of  homage  and  knight-fervice;  others  in 
free-focage,  with  the  fervice  of  fealty  only.^  And  again, 
of  villenages,  fome  are  pure,  and  others  privileged .  He 
that  holds  in  pure  villenage  {hall  do  whatfover  is  com- 
j  manded  him,  and  always  be  bound  to  an  uncertain  fer¬ 

vice.  The  other  kind  of  villenage  is  called  villein-foc- 
age ;  and  thefe  villein-focmen  do  villein  fervices,  but 
fuch  as  are  certain  and  determined.”  Of  which  the 
fenfe  feems  to  be  as  follows  ;  firft,  where  the  fervice 
was  free,  but  uncertain,  as  military  fervice  with  homage, 
that  tenure  was  called  the  tenure  in  chivalry ,  per  fervi- 
tium  militare ,  or  by  knight-fervice.  Secondly,  where 
the  fervice  was  not  only  free,  but  alfo  certain,  as  by 
fealty  only,  by  rent  and  fealty,  &c.  that  tenure  was 
called  liberum  focagium,  or  free  focnge.  Thefe  were  the 
only  free  holdings  or  tenements  ;  the  others  were  ville- 
nous  or  fervile :  as,  thirdly,  where  the  fervice  was  bafe 
in  its  nature,  and  uncertain  as  to  time  and  quantity,  the 
tenure  was  purum  ville?iagium ,  abfolute  or  pure  villen¬ 
age.  Laftly,  where  the  fervice  was  bafe  in  its  nature, 
but  reduced  to  a  certainty,  this  was  Hill  villenage,  but 
diftinguifhed  from  the  other  by  the  name  of  privileged 
villenage ,  villenagium  privilegiatum  ;  or  it  might  be  ft  ill 
called  focage  (from  the  certainty  of  its  fervices),  but  de¬ 
graded  by  their -bafenefs  into  the  inferior  title  of  villa - 
nu?n  focagium ,  villein- focage. 

1.  The  military  tenure,  or  that  by  knight-fervice, 
wa^  done  away  by  ftat.  12  Car.  II.  For  an  account 
of  this  fpecies  of  tenure  fee  FEODAL  System ,  and 
KNIGHT-Service ;  and  for  its  incidents,  fee  Rej*IEF; 
Primer-seisin,  Wardship,  Marriage,  Fines,  and 
Escheat. 

2.  The  fecond  fpecies  of  tenure  or  free-focage,  not 
only  fubfifts  to  this  day,  but  has  in  a  manner  abforbed 

fwallowed  up  (fince  the  ftatute  of  Charles  the  Se¬ 


cond)  almoft  every  other  fpecies  of  tenure.  See  So-  Tenure. 
CAGE. 

The  other  grand  divifion  of  tenure,  mentioned  by 
Brafton,  is  that  of  villenage,  as  contradiftinguiftied 
from  liberum  tenementum ,  or  frank-tenure.  And  this 
(we  may  remember)  he  fubdivides  into  two  clafles,  pure 
and  privileged  villenage  :  from  whence  have  arifen  two 
other  fpecies  of  our  modern  tenures. 

3.  From  the  tenure  of  pure  villenage  have  fprung  our 
prefent  copyhold-tenures,  or  tenure  by  copy  of  court- 
roll  at  the  will  of  the  lord  ;  in  order  to  obtain  a  clear 
idea  of  which,  it  will  be  previoufly  neceflary  to  confult 
the  articles  Manor  and  Villenage. 

As  a  farther  confequence  of  what  has  been  there  ex¬ 
plained,  we  maycolleft  thefe  two  main  principles,  which 
are  held  to  be  the  fupporters  of  a  copyhold-tenure,  and 
without  which  it  cannot  exift  :  1.  That  the  lands  be< 
parcel  of  and  fituate  within  that  manor  under  which  it 
is  held.  2.  That  they  have  been  demifed,  or  demifable, 
by  copy  of  court-roll  immemorially.  For  immemorial 
cuftora  is  the  life  of  all  tenures  by  copy  ;  fo  that  no 
new  copyhold  can,  ftriftly  fpeaking,  be  granted  at  this 
day. 

In  fome  manors,  where  the  cuftom  hath  been  to  per¬ 
mit  the  heir  to  fuccced  the  anceftor  in  his  tenure,  the 
eftates  are  ftyled  copyholds  of  inheritance  ;  in  others, 
where  the  lords  have  been  more  vigilant  to  maintain 
their  rights,  they  remain  copyholds  for  life  only  ;  for 
the  cuftom  of  the  manor  has  in  both  cafes  fo  far  fuper- 
feded  the  will  of  the  lord,  that,  provided  the  fervices  be 
performed  or  ftipulated  for  by  fealty,  he  cannot  in  the 
firft  inftance  refufe  to  admit  the  heir  of  his  tenant  upon 
his  death  ;  nor,  in  the  (econd,  can  he  remove  his  prefent 
tenant  fo  long  as  he  lives,  though  he  holds  nominally  by 
the  precarious  tenure  of  his  lord’s  will. 

The  fruits  and  appendages  of  a  copyhold-tenure,  that 
it  hath  in  common  with  free  tenures,  are  fealty,  fervices 
(as  well  in  rents  as  otherwife),  reliefs,  and  efeheats. 

The  two  latter  belong  only  to  copyholds  of  inheritance  ; 
the  former  to  thofe  for  life  alfo.  But,  befides  thefe, 
copyholds  have  alfo  heriots,  wardfhip,  and  fines.  He- 
riots,  which  are  agreed  to  be  a  Danilh  cuftom,  are  a 
render  of* the  beft  beaft  or  other  good  (as  the  cuftom 
may  be)  to  the  lord  on  the  death  of  the  tenant.  This 
is  plainly  a  relic  of  villein  tenure  ;  there  being  original¬ 
ly  lefs  hardftiip  in  it,  when  all  the  goods  and  chattels 
belonged  to  the  lord,  and  he  might  have  feized  them 
even  in  the  villein’s  lifetime.  Thefe  are  incident  to 
both  fpecies  of  copyhold  ;  but  wardfhip  and  fines  to 
thofe  of  inheritance  only.  Wardfhip,  in  copyhold*- 
eftates,  partakes  both  of  that  in  chivalry  and  that  in  fo¬ 
cage.  Like  that  in  chivalry,  the  lord  is  the  legal  guar¬ 
dian,  who  ufually  aftigns  fome  relation  of  the  infant* 
tenant  to  aft  in  his  Head  :  and  he,  like  guardian  in  fo¬ 
cage,  is  accountable  to  his  ward  fpr  the  profits.  Of 
fines,  fome  are  in  the  nature  of  primer-feifins,  due  on 
the  death  of  each  tenant,  others  are  mere  fines  for  alii- 
enations  of  the  lands;  in  fome  manors,  only  one  of  thofe 
forts  can  be  .demanded,  in  fome  both,  and  in  others 
neither.  They  are  fometimes  arbitrary  and  at  the  will 
of  the  lord,  fometimes  fixed  by  cuftom  ;  but,  even  when 
arbitrary,  the  courts  of  law,  in  favour  of  the  liberty  of 
copyholders,  have  tied  them  down  to  be  jreafonable  in 
their  extent ;  otherwife  they  might  amount  to  dilherifpn 
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Tenure.  0f  the  eftate.  No  fine  therefore  is  allowed  to  be  taken 
upon  defcents  and  alienations  (unlefs  in  particular  cir- 
cumftances)  of  more  than  two  years  improved  values  of 
the  eftate.  From  this  inftance  we  may  judge  of  the 
favourable  difpofition  that  the  law  of  England  (which 
is  a  law  of  liberty)  hath  always  fliown  to  this  fpecies 
of  tenants,  by  removing,  as  far  as  poffible,  every  real 
badge  of  fiavery  from  them,  however  fome  nominal  ones 
may  continue.  It  fuffered  tuftom  very  early  to  get  the 
better  of  the  exprefs  terms  upon  which  they  held  their 
lands ;  by  declaring  that  the  will  of  the  lord  was  to  be 
interpreted  by  the  cuftom  of  the  manor ;  and,  where 
>  no  cuftom  has  been  fuffered  to  grow  up  to  the  prejudice 
*‘Ot'the  lord,  as  in  this  cafe  of  arbitrary  fines,  the  law  it- 
felf  interpofes  in  an  equitable  method,  and  will  not  fuf- 
fer  the  lord  to  extend  his  power  io  far  as  to  difmherit 
•  the  tenant. 

4.  I  here  is  yet  a  fourth  fpecies  of  tenure,  defcribed 
by  Bra£lon,  under  the  name  fometimes  of  privileged  vil - 
lev  age,  and  fometimes  of  villein  focage.  See  Privileged 
VlLLENAGE. 

Having  in  the  prefent  article,  and  tlrofe  referred  to, 
taken  a  compendious  view  of  the  principal  and  funda¬ 
mental  points  of  the  do£hrine  of  tenures,  both  ancient 
and  modern,  we  cannot  but  remark  the  mutual  connec¬ 
tion  and  dependence  that  all  of  them  have  upon  each 
other.  And  upon  the  whole  it  appears,  that,  whatever 
changes  and  alterations  tbefe  tenures  have  in  procefs  of 
time  undergone,  from  the  Saxon  era  to  the  12  Car.  II. 
all  lay-tenures  are  now  in  effed  reduced  to  two  fpecies  ; 
free  tenure  in  common  focage,  and  bafe  tenure  by  copy 
of  court-roll.  But  there  is  ftill  behind  one  other  fpecies 
of  tenure,  referved  by  the  ftatute  of  Charles  II.  which  is 
of  a  fpiritual  nature,  and  called  the  tenure  in  FRANK - 
Almoign  ;  fee  that  article. 

A  particular  account  of  the  ancient  tenures  would  to 
many  perfons  be  highly  amufing.  We  can  only  fele&a- 
few  of  the  moft  fingular,  referring  the  curious  reader  for 
more  information  to  Anderfon’s  Origin  of  Commerce, 
Henry's  Hiftory  of  Britain,  and  Blount’s  Fragmenta 
Antiquitates . 

In  the  19th  of  Henry  III.  Walter  Gately  held  the 
manor  of  Weftcourt,  in  Bedington  in  Surry,  yielding 
yearly  to  the  king  one  crofs-bow,  balijlam ,  value  twelve 
pence. 

Anno  tertio  Edw.  I.  Ofbert  de  Lonchamp,  knight, 
held  his  lands  of  Ovenhelle  in  Kent,  for  perfonally 
guarding  the  king  forty  days  into  Wales  at  his  own 
expence,  with  one  horfe  of  five  (hillings  value,  one  fack 
worth  fixpence,  and  one  broch  for  that  fack.  N.  B. 
All  perfonal  fervices,  or  attendances  on  our  kings  in 
thofe  times,  were  limited  to  forty  days,  at  their  own  ex¬ 
pence. 

The  like  the  fame  year  6f  Laurence  de  Broke,  Who 
for  his  hamlet  of'  Ren  ham  in  Middlefex,  found  the 
king  one  foldier,  a  horfe  worth  five  (hillings,  a  fack 
worth  fivepence,  and  a  broch  worth  twopence  (this 
broch  was  a  kind  of  cup,' jug,  pot,  or  bafon),  for  forty 
days,,  at  his  own  expence,  wherever  his  army  Tnall  be 
within  the  four  Teas.  This  was  fettled  (fays  Mr  Blount) 
at  the  Stone  Crofs,  which  (food  near  the  May-pole  in 
the  Strand,  London,  where  the  jiidges-itinerant  ufed  in 
-old  times  to  fit. 

Robert  Maunfel’s  tenure  of  lands  in  Peverel  paid 
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the  fame  fervice,  and  the  horfe,  fack,  and  broch  of  the 
fame  prices. 

1 3mo  Edw.  I-  Henry  de  Averning’s  tenor  of  the 
manor  of  Morton  in  Effex,  was  to  find  a  man,  a  horfe 
Worth  ten  (hillings,  four  horfe-fhoes,  a  leather  fack,  and 
an  iron  bnoch. 

The  year  following  three  perfons  held  thirty  aeresof 
land  in  Carleton  in  Norfolk,  by  the  fervice  of  bringing 
the  king,  whenever  he  ftiall  be  in  England,  twenty-four 
pafties  of  firefh  herrings  at  their  fir  it  coining  in. 

Another  held  his  manor  in  Norfolk  of  that  king,  by 
annually  iupplving  him  at  his  exchequer  with  two  vef- 
fels,  called  mues ,  of  wine  made  of  pearmains.  “  Here 
(fays  our  author)  it  is  worth  obferving,  that  in  King 
Edward  the  Firft’s  time  pearmain  cyder  was  called 
wined9  This  therefore  feems  to  account  for  the  men¬ 
tion  of  vineyards  in  old  times  in  Kent,  Suffex,  and  o~ 
ther  parts  of  England,  which  has  fo  often  puzzled  ma¬ 
ny  people  to  elucidate. 

Another  perfon,  in  the  21ft  of  the  faid  king,  held 
thirty  acres  of  land,  valued  at  ten  (hillings  yearly  in 
the  exchequer,  or  four-pence  per  acre,  in  Cambridge- 
fn ire,  for  furnifhing  a  trufs  of  hay  for  the  king’s  ne- 
ceffary-houfe  or  privy,  whenever  he  (hall  come  into  that 
county. 

Another,  in  the  34th  ofVnat  king,  held  a  manor  in 
Kent  for  providing  a  man. to  lead  three  greyhounds 
when  the  king  (hall  go  into  Gafcony,  fo  long  as  a  pair 
of  (hoes  of  fourpence  Ihould  laft. 

And  that  we  may  not  again  recur  to  thefe  old  te¬ 
nures,  we  (hall  further  add,  from  the  fame  author,  that 
in  the  firft  year  of  King  Edward  II.  Peter  Spileman 
made  fine  to  the  king  for  his  lands  by  feijeanty,  to  find 
One  to  ferve  as  a  foldier  for  forty  days  in  England,  with 
a  coat  of  mail ;  alfo  to  find  ftraw  for  the  king’s  bed, 
and  hay  for  his  horfe. 

This  article  of  ftraw  for  the  king’s  bed  we  did  not 
fo  much  wonder  at,  when  we  found  it  in  an  article  in 
William  the  Conqueror’s  time  5  but  it  is  fome  what  more 
remarkable  fo  late  as  the  days  of  King  Edward  II. 

Several  others,  we  find,  held  their  lands  of  the  crown 
in  thofe  times  by  very  different  tenures.  One,  by  pay¬ 
ing  two  white  .capons  annually  ;  another,  by  carrying 
the  king’s  ftandard  whenever  he  happens  to  be  in  the 
county  of  Suffex  ;  another,  by  carrying  a  rod  or  batoon 
before  the  king  on  certain  occafions  ;  another,  by  fer- 
ving  the  office  of  chamberlain  of  the  exchequer,  a  very 
good  place  at  prefent ;  another,  by  building  and  up¬ 
holding  a  bridge ;  another,  by  being  marechal  ( mere - 
tricum),  i.  e.  as  Mr  Blount  tranflates  it,  of  the  laun- 
dreffes  in  the  king’s  army ;  another,  by  adling  as  a  fer- 
jeant  at  arms  for  the  king’s  army  whilft  in  England  5 
one  fupplies  a  fervant  for  the  king’s  larder ;  another, 
for  his  wardrobe  ;  others,  to  find  fervants  for  this  or 
that  foreft  ;  another,  a  hawk  ;  one  prefents  the  king  a 
pair  of  fcarlet  hofe  annually ;  others  are  bound  to  fup- 
ply  foldiers  with  armour  for  certain  days,  for  the  keep¬ 
ing  this  or  that  caftle  ;  one,  viz.  for  the  manor  of  El- 
fton  in  Nottingham  (hire,  pays  yearly  rent  of  one  pound 
'Weight  of  cummin  feed,  two^pair  of  gloves,  and  a  fteel 
needle ;  another,  is  to  repair  the  iron-work  of  the  king’s 
ploughs;  Ela  countefs  of  Warwick,  in  the  13th  year 
of  King  Edward  I.  held  the  manor  of  Hokenorton  in 
Oxfordshire,  in  the  barony  dLD’Qyly,  by  the  ferjeanty 

of 
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I  J  ure  of  carving  at  the  king’s  table  on  his  birth-day,  and  ftie 
|  to  have  the  knife  the  king  then  ufes  at  table. 

T  «*•  TEOS,  one  of  the  twelve  Ionian  cities,  was  fituated 
^  on  the  fouth  fide  of  the  Ionian  peninfula,  and  diftinguifti- 
ed  by  being  the  place  where  the  poet  Anacreon  and  the 
hiftorian  Hecataeus  were  born. 

TERAPHIM,  or  Theraphim,  a  word  in  the  He¬ 
brew  language,  which  has  exercifed  much  the  ingenuity 
of  the  critics.  It  occurs  13  or  14  times  in  the  Old 
Teftament,  and  is  commonly  interpreted  idols .  We 
will  not  trouble  our  readers  with  the  numerous  conjec¬ 
tures  which  have  been  formed  refpedling  the  meaning 
of  this  word.  The  only  way  to  determine  it,  if  it  be  at 

I  nil  poflible,  would  be  to  examine  and  compare  all  the 

paflages  in  which  it  occurs,  and  to  confult  the  ancient 
tranliations.  Conjectures  are  ufelefs  ;  every  man  may 
make  a  new  one,  which  will  have  juft  as  good  a  title  to 
belief  as  thofe  which  have  been  already  propofed. 

TERCERY,  or  Tercera,  one  of  the  largeft  iftands 
of  the  Azores,  or  Weftern  iflands,  lying  in  the  Atlan¬ 
tic  ocean.  It  is  about  40  miles  in  circumference  \  and 
furrounded  with  craggy  rocks,  which  render  it  almoft 
inacceftible.  The  foil  is  fertile,  abounding  in  corn, 
wine,  and  fruits  ;  and  they  have  plenty  of  cattle  to 
fupply  the  {hips  which  call  there.  Their  principal  trade 
is  wood.  The  inhabitants  are  lively,  addiCled  to  gal- 
<!•  lantry,  and  are  faid  to  be  extremely  revengeful.  It  is 

fubjeCl  to  Portugal  *,  and  Angra  is  the  capital  town* 
W.  Long.  27.  1.  N.  Lat..  28.  45. 

TEREBELLA,  the  Piercer,  a  genus  of  infeCls 
:  belonging  to  the  clafs  of  vermes,  and  order  of  mollufca. 

See  Helminthology  Index. 

TEREBINTHUS.  See  Pistagia,  Botany  In¬ 
dex. 

TEREDO,  a  genus  of  vermes  belonging  to  the  or¬ 
der  of  teftacea.  See  Conchology  Index . 

I  TERENCE,  or  Publius  Terentius  Afer,  a  ce¬ 

lebrated  comic  poet  of  ancient  Rome,  was  born  at  Car¬ 
thage  in  Africa.  He  was  ftave  to  Terentius  Lucanus 
the  fenator  ;  who  gave  him  his  liberty  on  account  of 
his  wit,  his  good  mien*  and  great  abilities.  Terence, 
on  his  becoming  a  freed  man,  applied  himfelf  to  the 
writing  of  comedies  \  in  the  execution  of  which  he  imi¬ 
tated  Menander  and  the  other  celebrated  comic  poets 
of  Greece.  Cicero  gives  him  the  moft  pompous  eulo- 
giums,  both  for  the  purity  of  his  language  and  the  per- 
fpicuity  and  beauty  of  his  compofitions,  which  he  con- 
fiders  as  the  rule  and  ftandardof  the  Latin  tongue  ;  and 
obferves,  that  they  were  efteemed  fo  fine  and  elegant, 
f  that  they  were  thought  to  have  been  written  by  Scipio 

and  Lelius,  who  wrere  then  the  greateft  perfonages  and 
the  moft  eloquent  of  the  Roman  people.  Terence  died 
[«  while  on  a  voyage  into  Greece,  about  the  15th  year 

I  before  the  Chriftian  era.  There  are  fix  of  his  comedies 

extant,  of  which  the  beft  editions  are  the  Elzevir  one 
1635,  1 2mo  ;  that  cum  integris  not  is  Donati ,  et  feleBis 
variorum,  1686,  8vo  y  Wcfterhovius’s,  in  two  vols  4to, 
1726  •,  and  that  of  Bentley  the  fame  year,  4to.  Madame 
Dacier  has  given  a  beautiful  French  verfion  of  this  au¬ 
thor  ;  and  a  very  good  Englifh  tranflation  was  publifti- 
ed  in  4to,  1768,  by  Mr  Colman. 

TERM,  in  Law,  is  generally  taken  for  a  limitation 
of  time  or  eftate ;  ac,  a  leafe  for  term  of  life  or  years. 
Term,  however,  is  more  particularly  ufed  for  that  time 
Z 


wherein  our  courts  of  juftice  are  open  :  in  oppofition  to  >  Tern 
which,  the  reft  of  the  year  is  called  vacation.  ^ 

Term,  in  Grammar ,  denotes  fome  TVojd  or  expreftion 
in  a  language. 

The  word  term ,  terminus ,  is  borrowed  metaphorically, 
by  the  grammarians  and  philofophers,  from  the  meafur- 
ers  or  furveyors  of  lands  :  as  a  field  is  defined  and  di- 
ftinguillied  by  its  termini ,  or  limits,  fo  is  a  thing  or  mat¬ 
ter  fpoken  of  by  the  word  or  term  it  is  denoted  by. 

TERM  in  the  Arts ,  or  TERM  of  Art ,  is  a  word', 
which,  befides  the  literal  and  popular  meaning  which  it 
has  or  may  have  in  common  language,  bears  a  further 
and  peculiar  meaning  in  fome  art  or  fcience. 

Terms,  the  feveral  times  or  feafons  of  the  year, 
wherein  the  tribunals,  or  courts  of  judicature,  are  open  ^ 
to  all  who  think  fit  to  complain  of  wrong,  or  to  feek 
their  rights  by  due  courfe  of  law,  or  adlion  ,  and  during 
which  the  courts  in  Weftminfter-hall  fit  and  give  judge¬ 
ment.  But  the  high  court  of  parliament,  the  chancery, 
and'  inferior  courts,  do  not  obferve  the  terms  ;  only 
the  courts  of  king’s-bench,.  common-pleas,  and  exche¬ 
quer,  which  are  the  higheft  courts  at  common  law.  In 
contradiftindlion  ta  thefe,  the  reft  of  the  year  is  called 
vacation . 

Of  thefe  terms  there  are  four  in  every  year,  during 
which  time  matters  of  juftice  are  difpatched.  Hilary- 
term,  which,  at  London,  begins  the  23d  day  of  January, 
or  if  that  be  Sunday,  the  next  day  after  ;  and  ends  the 
1 2th  of  February  following.  Eajler-term,  which  be¬ 
gins  the  Wednefday  fortnight  after  Eafter-day,  and 
ends  the  Monday  next  after  Afcenfion-day.  Trinity- 
term,  beginning  the  Friday  next  after  Trinity-Sunday, 
and  ending  the  Wednefday  fortnight  after.  Michael¬ 
mas-term ,  which  begins  the  fixth  day  of  November,  and 
ends  the  28th  of  November  following.  Each  of  thefe 
terms  have  alfo  their  returns.  Thefe  terms  are  fuppofed 
by  Mr  Selden  to  have  been  inftituted  by  William  the 
Conqueror  ;  but  Sir  H.^Spelman  hath  {hewn,  that  they 
were  gradually  formed  from  the  canonical  conftitutions  • 
of  the  church  ;  being  no  other  than  thofe  leifure  feafons 
of  the  year  which  were  not  occupied  by  the  great  fefti- 
vals  or  fafts,  or  which  were  not  liable  to  the  general  avo¬ 
cations  of  rural  bufinefs.  Throughout  all  Chriftcndom, 
in  very  early  times,  the  whole  year  was  one  continual 
term  for  hearing  and  deciding  caufes.  For  the  Chriftian 
magiftrates,  in  order  to  diftinguifti  themfelves  from  the 
heathens,  who  were  very  fuperftitious  in  the  obfervation 
of  their  dies  fajli  and  nefajli,  adminiftered  juftice  upon 
all  days  alike  j  till  at  length  the  church  interpofed,  and 
exempted  certain  holy  feafons  from  being  profaned  by 
the  tumult  of  forenfic  litigations  ;  as,  particularly,  the 
time  of  Advent  and  Chriftmas,  which  gave  rife  to  the 
winter  vacation  ;  the  time  of  Lent  and  Eafter,  which 
created  that  in  the  fpring  ;  the  time  of  Pentecoib, 
which  produced  the  third  5  and  the  long  vacation,  be¬ 
tween  midfummer  and  Michaelmas,  which  was  allowed 
for  the  hay-time  and  harveft.  All  Sundays  alfo,  and. 
fome  peculiar  feflivals,  as  the  days  of  the  purification* 
afeenfion,  &c.  were  included"  in  the  fame  prohibition, 
which  was  eftabliftied  by  a  canon  of  the  church,  A.D. 

517,  and  fortified  by  an  imperial  conftitution  of  the 
younger  Theodofius,  comprifed  in  the  Theodofian  code. 
Afterwards,  when  our  own  legal  conftitution  was  efta- 
blifhcd,  the  commencement  and  duration  of  our  law- 

terms- 
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terms  'were  appointed,  with  a  view  to  thefe  canonical 
prohibitions  ;  and  it  was  ordered  by  the  laws  of  King 
Edward  the  ConfefTor,  that  from  Advent  to  the  odlave 
of  the  Epiphany,  from  Septuagefima  to  the  o61ave  of 
Eafter,  from  the  Afcenfion  to  the  o£tave  of  Pentecoft, 
and  from  three  in  the  afternoon  of  all  Saturdays  till 
Monday  morning,  the  peace  of  God  and  holy  church 
(hall  be  kept  throughout  the  whole*  kingdom. 

And  fo  extravagant  was  afterwards  the  regard  paid 
to  thefe  holy  times,  that  though  the  author  of  the  Mir¬ 
ror  mentions  only  one  vacation  of  confiderable  length, 
containing  the  months  of  Auguft  and  September,  yet 
Britton  fays,  that  in  the  reign  of  King  Edward  I.  no 
fecular  plea  could  be  held,  nor  any  man  fworn  on  the 
Evangelifts,  in  the  time  of  Advent,  Lent,  Pentecoft, 
barveft,  and  vintage,  the  days  of  the  great  litanies,  and 
all  folemn  feftivals.  He  adds,  that  the  bifhops  and  pre¬ 
lates  granted  difpenfations  for  taking  aflizes  and  juries 
in  fome  of  thefe  holy  feafons,  upon  reafonable  occafions  ; 
and  foon  after  a  general  difpenfation  was  eftablilhed  in 
parliament  by  ftat.  Weftm.  1.  3  Edvv.  I.  cap.  51.  that 
affizes  of  novel  difleifin,  mart  </’ ancejlor,  and  darrein  pre¬ 
sentment,  (hould  be  taken  in  Advent,  Septuagefima^, 
and  Lent,  as  well  as  inquefts  ;  at  the  fpecial  requeft  of 
the  king  to  the  bifhops.  The  portions  of  time  that 
were  not  included  within  thefe  prohibited  feafons  fell 
naturally  into  a  fourfold  divifion  ;  and  from  fome  fefti- 
val,  or  faint’s  day,  that  immediately  preceded  their 
commencement,  were  denominated  the  terms  of  St  Hi¬ 
lary,  of  Eajler ,  of  the  Holy  Trinity ,  and  of  St  Michael: 
which  terms  have  been  fince  regulated  and  abbreviated 
by  feveral  a61s  of  parliament ;  particularly  Trinity-term 
by  ftat.  32  Hen.  VIII.  cap.  2.  and  Michaelmas-term 
by  ftat.  1 6  Car.  I.  cap.  6.  and  again  by  ftat.  24  Geo.  II. 
cap.  48. 

Terms,  Oxford .  Hilary  or  Lent-term  begins  Janu¬ 
ary  14th,  and  ends  the  Saturday  before  Palm-Sunday. 
Eafter-term  begins  the  tenth  day  after  Eafter,  and  ends 
the  Thurfday  before  Whitfunday.  Trinity-term  be¬ 
gins  the  Wednefday  after  Trinity-Sunday,  and  ends 
after  the  a  <ft,  or  6th  of  July,  fooner  or  later,  as  the 
vice  chancellor  and  convocation  pleafe.  Michaelmas- 
term  begins  O&ober  the  10th,  and  ends  December  the 
17th. 

Terms,  Cambridge •  Lent  term  begins  January  the 
14th,  and  ends  Friday  before  Palm-Sunday.  Eafter- 
term  begins  the  Wednefday  after  Eafter-week,  and 
ends  the  week  before  Whitfunday.  Trinity-term  be¬ 
gins  the  Wednefday  after  Trinity-Sunday,  and  ends  the 
Friday  after  the  commencement,  or  2d  of  July.  Mi¬ 
chaelmas-term  begins  October  the  icth,  and  ends  De¬ 
cember  the  1 6th. 

Terms,  Scottifb.  The  court  of  feftion  has  two  terms, 
the' winter  and  fummer.  The  winter  begins  on  12th 
November,  and  ends  tith  March,  only  there  is  a  recefs 
of  three  weeks  at  Chriftmas.  The  fummer  term  com¬ 
mences,  1  2th  May,  and  ends  Ilth  July.  The  court  of 
exchequer  has  four  terms  :  1.  Candlemas  term  begins 
15th  January,  and  ends  3d  February  ;  2.  Whitfuntide 
term  begins  12th  May,  and  ends  2d  June  •,  3.  Lammas 
term  begins  17th  June,  and  ends  5th  July  ;  4.  Martin¬ 
mas  term  begins  24th  November,  and  ends  20th  De¬ 
cember. 

1  ERMS,  Iri/Jj.  In  Ireland  the  terms  are  the  fame  as 

London,  except  Michaelmas  term,  which  begins 


O&ober  the  13th,  and  adjourns  to  November  the  3d,  T«rna 
and  thence  to  the  6th.  |] 

TERMES,  a  genus  of  infers  belonging  to  the  order  '  1 

of  aptera.  See  EntomOlogy  Index,  II 

TERMINALI  A,  in  antiquity,  feafts  celebrated  by 
the  Romans  in  honour  of  the  god  Terminus. 

Terminali  A,  a  genus  of  plants  belonging  to  the 
clafs  polygamia.  See  Botany  Index. 

TERMINI,  in  ArchteUure,  denote  a  kind  of  ftatues 
or  columns,  adorned  on  the  top  with  the  figure  of  a 
man’s,  woman’s,  or  fatyr’s  head,  as  a  capital  ;  and  the 
lower  part  ending  in  a  kind  of  {heath  or  fcabbard. 

TERMINUS,  in  Pagan  Worfhip,  an  ancient  deity 
among  the  Romans,  who  prefided  over  the  ftones  or  land¬ 
marks,  called  termini ,  which  were  held  fo  facred,  that 
it  was  accounted  facrilege  to  move  them  ;  and  as  the 
criminal  became  devoted  to  the  gods,  it  was  lawful  for 
any  man  to  kill  him.  The  worfhip  of  this  deity  was 
inftituted  by  Numa  Pompilius,  who,  to  render  land¬ 
marks,  and  confequently  the  property  of  the  people, 
facred,  ere&ed  a  temple  on  the  Tarpeian  mount  to  Ter¬ 
minus. 

TERN.  See  Sterna,  Ornithology  Index . 

TERN  ATE,  the  moft  northerly  of  the  Molucca  or  : 

Clove  i (lands  in  the  Eaft  Indies.  It  abounds  in  cocoa-  1 

nuts,  bananas,  citrons,  oranges,  and  other  fruits  peculiar 
to  the  torrid  zone  ;  but  cloves  are  the  moft  valuable 
produce.  It  is  in  the  pofTeffion  of  the  Dutch.  Malaya 
is  the  capital  town.  E.  Long.  129.  o.  N.  Lat.  1.  0. 

TERNI,  a  town  of  Italy  in  the  pope’s  territories, 
and  in  the  duchy  of  Spoletto,  with  a  biftiop’s  fee.  It  is 
but  a  fmall  place  ;  though  there  are  very  beautiful  ruins 
of  antiquity,  it  having  been  a  very  confiderable  Roman 
colony.  It  is  fituated  on  the  top  of  a  high  mountain, 
and  to  the  weft  of  it  are  fields  which  are  extremely  fer¬ 
tile.  E.  Long.  12.  40.  N.  Lat.  42.  34. 

TERNSTROMI  A,  a  genus  of  plants  belonging  to 
the  clafs  polyandria.  See  Botany  Index . 

TERPANDER,  a  celebrated  Greek  poet  and  mufi- 
cian.  The  Oxford  marbles  tell  us  that  he  was  the  fon 
of  Deirdeneus  of  Lefbos,  and  that  he  flouriflied  in  the 
381ft  year  of  thefe  records;  which  nearly  anfwers  to 
the  27th  Olympiad,  and  671ft  year  B.  C.  The  mar¬ 
bles  inform  us  likewife,  that  he  taught  the  nomes,  or 
airs,  of  the  lyre  and  flute,  which  he  performed  liimfelf 
upon  this  laft  inftrument,  in  concert  with  other  players 
on  the  flute.  Several  writers  tell  us  that  he  added 
three  firings  to  the  lyre,  which  before  his  time  had  but 
four  ;  and  in  confirmation  of  this,  Euclid  and  Strabo 
quote  two  verfes,  which  they  attribute  to  Terpander 
himfelf. 

The  tetrachord’s  reftraint  we  now  defpife, 

The  feven-ft ring’d  lyre  a  nobler  ftrain  fupplies. 

Among  the  many  fignal  fervices  which  Terpander  is 
faid  to  have  done  to  mufic,  none  was  of  more  importance 
than  the  notation  that  is  aferibed  to  him  for  afeertain- 
ing  and  preferving  melody,  which  before  was  traditional, 
and  wholly  dependent  on  memory.  The  invention,  in¬ 
deed,  of  mufical  chara61ers  has  been  attributed  by  Aly- 
pius  and  Gaudentius,  two  Greek  writers  on  mufic,  and 
upon  their  authority  by  Boethius,  to  Pythagoras,  who 
flouriflied  full  two  centuries  after  Terpander.  But 
Plutarch,  from  Heraclides  of  Pontus,  allures  us  that 
Terpander,  the  inventor  of  nomes  for  the  cithara,  in 

hexameter 
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m^er  hexameter  terfe,  fet  them  to  mufic,  as  well  as  the  verfes  cific  ocean  and  Veragua  on  the  weft, 
in  order  to  ling  them  at  the  public  games  : 


era.  Gf  Ilomer,  111  umu 

-  And  Clemens  Alexandrmus,  in  telling  us  that  this  mu 

fician  wrote  the  laws  of  Lvcurgtis  in  verfe,  and  fet  them 
to  mufic,  makes  ufis  of  the  fame  expreftion  as  Plutarch  ; 
which  feems  clearly  to  imply  a  written  melody. 

After  enumerating  the  airs  which  Terpander  had 
compofed  and  to  which  he  had  given  names,  Plutarch 
continues  to  fpeak  of  his  other  compofitions  ;  among 
which  he  deferibes  the  proems,  or  hymns  for  the  citha- 
ra,  in  heroic  verfe.  Thefe  were  ufed  in  after-times  by 
the  rhapfodifts,  as  prologues 


poe 


or  introductions  to  the 
ms  of  Homer  and  other  ancient  writers.  But  Ter¬ 
pander  rendered  his  name  illuftrious,  no  lefs  by  his  per¬ 
formances  upon  the  flute  and  cithara  than  by  his  com¬ 
pofitions.  This  appears  by  the  marbles  already  men¬ 
tioned  ;  by  a  paffage  in  Athenaeus,  from  Hellanicus, 
which  informs  us  that  he  obtained  the  firft  prize  in  the 
mufical  contefts  at  the  Carnean  games  ;  and  by  the 
teftimony  of  Plutarch,  who  fays,  that  “  no  other  proof 
need  be  urged  of  the  excellence  of  Terpander  in  the  art 
of  playing  upon  the  cithara,  than  the  regifter  of  the 
Pythie  games,  from  which  it  appears  that  he  gained  four 
prizes  fucceflively  at  thofe  folemnities.  Of  the  Works  of 
this  poet  only  a  few  fragments  now  remain. 

TERRA  AUSTRALIS  INCOGNITA,  a  name  for  a  large 
unknown  continent,  fuppofed  to  lie  towards  the  fouth 
pole,  and  which  for  a  long  time  was  fought  after  by  na¬ 
vigators.  The  voyages  of  Captain  Cook  have  afeer- 
tained  this  matter  as  much  as  it  probably  ever  will  be. 
(See  South  Sea  ;  COOK’S  Difcoveries ,  N°  47,  48,  68, 
69;  and  America,  N°  4).  On  this  fubjedh  Captain 
Cook  exprelfes  himfelf  as  follows  :  “  I  had  now  made 
the  circuit  of  the  Southern  ocean  in  a  high  latitude,  and 
traverfed  it  in  fuch  a  manner  as  to  leave  not  the  leaft 
room  for  the  poflibility  of  there  being  a  continent,  unlefs 
near  the  pole,  and  out  of  the  reach  of  navigation.  By 
twice  vifiting  the  tropical  fea,  I  had  not  only  fettled 
the  fituation  of  fome  old  difcoveries,  but  made  there 
many  new  ones,  and  left,  I  conceive,  very  little  more 
to  be  done  even  in  that  part.  Thus  I  flatter  myfelf, 
that  the  intention  of  the  voyage  has  in  every  refpeft 
been  fully  anfwered  ;  the  fouthern  hemifphere  fufficient- 
ly  explored ;  and  a  final  end  put  to  the  fearching  after 
a  fouthern  continent,  which  has  at  times  engroffed  the 
attention  of  fome  of  the  maritime  powers  for  near  two 
centuries  paft,  and  been  a  favourite  theory  amongft  the 
geographers  of  all  ages.  That  there  may  be  a  conti¬ 
nent,  or  large  tra£l  of  land  near  the  pole,  I  will  not 
deny  :  on  the  contrary,  I  am  of  opinion  there  is  ;  and 
it  is  probable  that  we  have  feen  a  part  of  it.  The  ex- 
ceflive  cold,  the  many  iflands,  and  vaft  floats  of  ice,  all 
tend  to  prove  that  there  muft  be  land  to  the  fouth  ;  and 
for  my  perfoafion  that  this  fouthern  land  muft  lie  or  ex¬ 
tend  fartheft  to  the  north,  oppofite  to  the  fouthern  At¬ 
lantic  and  Indian  oceans,  I  have  already  afligned  fome 
reafons  ;  to  which  I  may  add,  the  greater  degree  of  cold 
experienced  by  us  in  thefe  feas  than  in  the  Southern 
Pacific  ocean  under  the  fame  parallels  of  latitude.” 

Terra  Firma ,  in  Geography ,  is  fometimes  ufed  for 
a  continent,  in  contradiflin&ion  to  iflands. 

Terra  Firma ,  other  wife  called  New  Cajlile ,  or  Ca - 
Jlella  del  Oro ,  a  country  of  America,  bounded  on  the 
north  by  the  North  fea  and  part  of  the  Atlantic  ocean, 
by  the  fame  fea  and  Guiana  on  the  eaft,  by  the  country 
of  the  Arr  azons  and  Peru  on  the  fouth,  and  by  the  Pa- 
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It  lies  between  Terra 
62  and  83  degrees  of  weft  longitude,  and  between  the 
equator  and  12  degrees  of  north  latitude;  being  up¬ 
wards  of  1200  miles  in  length  from  eaft  to  weft,  and  800 
in  breadth  from  north  to  iouth.  It  had  the  name  of  Cu - 
Jlella  del  Oro  from  the  quantity  of  gold  found  in  the  di- 
ftri£ls  of  Uraba  and  other  parts  ;  and  was  firft  difeovered 
by  the  celebrated  Columbus  in  his  third  voyage. 

The  climate  is  neither  pleaf^nt  nor  healthy  ;  the  inha¬ 
bitants  one  part  of  the  year  being  leorched  by  the  moft 
intenfe  and  burning  heat,  and  the  other  almoft  drowned 
with  perpetual  floods  of  rain,  pouring  from  the  fky  with 
fueh  violence  as  if  a  general  deluge  was  to  enfue. 

In  fo  large  a  tra£f  of  country  the  foil  muft  necefTarily 
vary.  Accordingly,  in  fome  parts  it  is  a  barren  fand, 
or  drowned  mangrove  land,  that  will  fcaree  produce 
any  kind  of  grain  ;  in  others  it  yields  Indian  corn, 
balms,  gums,  and  drugs,  almoft  all  manner  of  fruits  as 
well  of  Old  as  of  New  Spain,  fugar,  tobacco,  Brafil 
wood,  and  feveral  other  kinds  of  dyeing  woods  ;  a  va¬ 
riety  of  precious  (tones,  particularly  emeralds  and  fap- 
phires  ;  venifon  and  other  game.  The  plantations  of 
cacao,  or  chocolate  nuts,  in  the  diftrict  ot  the  Caraccas, 
are  efteemed  the  beft  in  America.  The  mountains 
abound  with  tygers,  and,  according  to  fome,  with  lion% 
and  great  numbers  of  other  wild  beafts.  \  he  rivers, 
feas,  and  lakes,  teem  with  fifti,  and  alio  with  alligators  ; 
and  the  bowels  of  the  earth  were  once  furnifhed  with 
the  richeft  treafures,  now  almoft  exhaufted.  The  fame 
may  be  faid  of  the  pearl  fifheries  on  the  coaft,  which 
are  far  from  being  fo  profitable  now  as  formerly. 

Terra  Firma  is  a  very  mountainous  country.  Terra 
Firma  Proper,  in  particular,  confilfs  of  prodigious  high 
mountains,  and  deep  valleys  flooded  more  than  half  the 
year.  The  mountains  in  the  provinces  of  Carthagena 
and  St  Martha,  according  to  Dampier,  are  the  higheft 
in  the  world  :  being  feen  at  fea  200  miles  off :  from 
thefe  runs  a  chain  of  hills  of  almoft  equal  height,  quite 
through  South  America,  as  far  6s  the  ftraits  of  Magel¬ 
lan,  called  the  Cordilleras  des  Andes .  The  province  of 
Venezuela  alfo,  and  diftridl  of  the  Caraccas,  the  moft 
northerly  parts  of  South  America,  are  almoft  a  conti¬ 
nued  chain  of  hills,  feparated  by  fmall  valleys,  pointing 
upon  the  coaft  of  the  North  fea.  A  chain  of  barren 
mountains,  almoft  impaffable,  runs  through  the  province 
of  Popayan  from  north  to  fouth,  fome  whereof  are  volca¬ 
noes  ;  but  towards  the  fhores  of  the  Pacific  ocean  it  is  a 
low  country,  flooded  great  part  of  the  year. 

The  principal  rivers  of  Terra  Firma  are,  the  Darien, 
Chagtre,  Santa  Maria,  Conception,  Rio  Grande  or 
Magdalena,  Maricaibo,  and  Oroonoko. 

Terra  Firma  contains  the  provinces  of  Terra  Firma 
Proper  or  Darien,  of  Carthagena,  St  Martha,  Rio  de 
la  Hacha,  Venezuela,  Comana,  New  Andalufia  or  Pa* 
ria,  New  Granada,  and  Popayan. 

Terra  Firma  Proper  lies  in  the  form  of  a  crefcent, 
about  the  fpacious  bay  of  Panama,  being  the  ifthmus 
which  joins  South  and  North  America  ;  and  extending 
in  length  between  the  two  feas  300  miles,  but  in  breadth, 
where  the  ifthmus  is  narrowed,  only  60.  Here  are  found 
gold  mines,  gold  fands,  and  fine  pearls  ;  and  though  the 
land  is  generally  rough,  there  are  fome  fruitful  valleys, 
watered  by  rivers,  brooks,  and  fprings.  The  chief  pla¬ 
ces  are  Panama  and  Porto  Bello. 

The  inhabitants  of  Terra  Firma  have  never  been  tho¬ 
roughly  fubdued,  and  in  all  probability  never  will;  as 
P  p  they 
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they  are  a  brave  and  warlike  people,  have  retreats  inac- 
ceftible  to  Europeans,  and  bear  an  inveterate  enmity  to 
the  Spaniards.  See  Darien. 

TERRA  Japonica ,  or  Catechu ,  a  drug  which  was  for¬ 
merly  fuppofed  to  be  an  extradl  from  the  feeds  of  the 
areea  catechu,  is  obtained  from  the  mimofa  catechu.  See 
M ATE  r  1  a  M  ED  1  c A  In  clex. 

Terra  Pu%%olana.  See  Puzzolana. 

Terrje  Filius ,  Son  of  the  Earth ,  a  ftudent  of  the 
univerfity  of  Oxford,  formerly  appointed  in  public  a£!s 
to  make  fatirieal  and  jelling  fpeeches  againlt  the  mem¬ 
bers  thereof,  to  tax  them  with  any  growing  corrup¬ 
tions,  &c. 

TERRACE,  a  walk  or  bank  of  earth,  raifed  in  a 
garden  or  court  to  a  due  elevation  for  a  profpedh  The 
name  is  alfo  given  to  the  roofs  of  houfes  that  are  flat, 
and  whereon  we  may  walk. 

TERRAQUEOUS,  in  Geography ,  a  name  given  to 
our  globe,  becaufe  confiding’  of  land  and  water. 

TERRAS,  or Tarr as,  in  Mineralogy,  a  fpecies  of  ar- 
Kir watt's  gillaceous  earth,  differing  little  from  puzzolana,  but  in 
Mineralo -  being  more  compadt  and  hard,  porous  and  fpongy.  It 
is  generally  of  a  whitilh  yellow  colour,  and  contains 
more  heterogeneous  particles,  as  fpar,  quartz,  fhoerl, 
&c.  and  fomething  more  calcareous  earth  ;  it  efft  rvefees 
with  acids,  is  magnetic,  and  fufible perfe.  When  pul¬ 
verized,  it  ferves  as  a  cement,  like  puzzolana.  It  is 
found  in  Germany  and  Sweden. 

A  fpecies  of  red  earth  has  been  found  in  the  parilh  of 
St  Elizabeth  in  Jamaica,  which  turns  out  to  be  an  ex- 
Y  I  Y  *  cellent  fubftitute  for  terras  or  puzzolana  earth,  and  may 
therefore  be  of  great  value  to  the  inhabitants  of  the 
Weft  Indies. 

One  meafurc  of  this  earth,  mixed  with  two  of  well 
flaked  lime,  and  one  of  fand,  forms  a  cement  that  an- 
fwers  extremely  well  for  buildings  in  water,  for  it  foon 
hardens  and  becomes  like  a  (tone. 

TERRASON,  Abbe  John,  a  French  writer,  born 
at  Lyons  in  1669.  He  diftinguifhed  himfelf  in  the  dif- 
pute  concerning  Homer,  between  La  Motte  and  Madame 
Dacier,  by  writing  a  Differ tation  contre  CI/iade.  He 
wrote  a  political  and  moral  romance  called  S ethos,  full 
of  learning  and  philofophy  ;  and  another  capital  work 
of  his  is  a  French  tranftation  of  Diodorus  Siculus.  He 
died  in  1750. 

TERRE  Verte ,  in  the  colour-trade,  the  name  of  a 
green  earth  much  ufed  by  painters,  both  fingly  for  a 
good  (landing  green,  and  in  mixture  with  other  colours. 
The  name  is  French,  and  fignifies,  “  green  earth.” 

It  is  an  indurated  clay,  of  a  deepbluifh  green  colour,, 
and  is  found  in  the  earth,  not  iri  continued  ftrata  or  beds, 
as  moft  of  the  other  earths  are,  but  in  large  flat  maffes  of 
different  fizes,  imbedded  in  other  ftrata  ;  thefe  break  ir¬ 
regularly  in  the  cutting,  and  the  earth  is  generally 
brought  out  of  the  pit  in  lumps  of  different  fizes.  It  is  of 
a  fine,  regular,  and  even  ftnufture,  and  not  very  hard.  It 
is  of  an  even  and  gloffy  furface,  very  fmooth  to  the 
touch,  and  in  fome  degree  refembling  the  morochthus  or 
Frt  nch  chalk,  but  adhering  firmly  to  the  tongue.  It 
does  not  ftain  the  hand  in  touching  it  ;  but  being  drawn 
along  a  rough  furface,  it  leaves  an  even  white  line,  with 
a  greenifh  caft. 

It  does  not  effervefee  with  acids,  and  burns  to  a  dufky 
brown  colour.  It  is  dug  in  the  ifland  of  Cyprus,  and  in 
many  parts  of  France  and  Italy.  That  from  the  neigh- 
5  * 
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bourhood  of  Verona  has  been  eftcemed  the  bell;  in  the 
world  ;  but  of  late  there  has  been  fome  dug  in  France 
that  equals  it.  There  is  alfo  an  earth  dug  on  Mendip 
Hills,  in  the  finking  for  coal,  which,  though  wholly 
unobferved,  is  nearly,  if  not  wholly,  of  equal  value. 
When  (craped,  and  the  finer  parts  feparated,  it  is  ready 
to  be  made  up  with  oil  for  the  ufe  of  the  painters,  and 
makes  the  mod  true  and  lading  green  of  any  fimple 
body  they  ufe. 

TERRESTRIAL,  fomething  partaking  of  the  na¬ 
ture  of  earth,  or  belonging  to  the  globe  of  earth  ;  thus 
we  fay,  the  terreftrial  globe,  &c. 

TERRIER,  a  fmall  hound  to  hunt  the  fox  or  bad- 
ger  ;  fo  called  becaufe  he  creeps  into  the  ground,  as  fer¬ 
rets  do  into  the  coney-burrows,  after  the  fox,  &c. 

TERRITORY,  in  Geography ,  denotes  am  extent  or 
compafs  of  land,  within  the  bounds  or  belonging  to  the 
jurifdi&ion  of  any  date,  city,  or  other  fubdmfion  of  a 
country. 

TERROR.  See  Fear  and  Fright. 

TERTIAN  fever.  See  Medicine,  N°  126. 
TERTULLIAN,  or  Quintus  Septimus  Florens 
Tertullianus,  a  celebrated  pried  of  Carthage,  was 
the  fon  of  a  centurion  in  the  militia,  whoferved  as  pro- 
con  ful  of  Africa.  He  was  educated  in  the  Pagan  reli¬ 
gion  ;  but  being  convinced  of  its  errors,  embraced  Chri- 
ftianity,  and  became  a  zealous  defender  of  the  faith.  He 
married,  it  is  thought,  after  his  baptilm.  Afterwards 
he  took  orders,  and  went  to  Rome ;  where,  during  the 
perfecution  under  the  emperor  Severus,  he  pub  lifted  his 
Apology  for  the  Chriftians,  which  is,  in  its  kind,  a  ma- 
fterpiece  of  eloquence  and  learning  ;  and  at  the  begin¬ 
ning  of  the  third  century  he  embraced  the  fed  of  the 
Montanifts.  He  lived  to  a  very  great  age,  and  died 
under  the  reign  of  Antoninus  Caracalla,  about  the  year 
216.  Many  of  his  works  are  (till  extant,  in  all  of 
which  he  difeovers  a  great  knowledge  of  the  Holy 
Scriptures,  a  lively  imagination,  a  ftrong,  elevated,  and 
impetuous  ftyle,  great  eloquence  and  (Length  of  reafon- 
ing  ;  but  is  fometimes  obfeure.  His  Apology  and  Pre- 
feriptions  are  moft  efleemed.  The  beft  editions  of  his 
works  are  thofe  of  Rigault  :  efpeeially  that  of  Venice 
in  1 74 6,  folio.  Pamelius  and  Alix,  Mr  Thomas,  and 
the  Sieur  du  Foffe,  have  written  his  life  ;  and  Rigault, 
M.  de  1’Aube  Epine,  Father  Petau,  and  other  learned 
men,  have  publifhed  notes  on  his  works. 

TERUNCIUS,  in  antiquity,  a  very  fmall  brafs  coin 
in  ufe  among  the  Romans* 

The  inconvenience  of  fuch  very  fmall  pieces  being 
foon  found,  the  teruncius  became  difufed,  but  its  name 
is  (till  retained  in  reckoning,  and  thus  it  became  a  mo¬ 
ney  of  account.  The  teruncius  at  firft  was  a  quarter  of 
the  as,  or  libra  ;  hence,  as  the  as  contained  twelve  oun¬ 
ces,  the  teruncius  contained  three,  whence  the  name, 
which  is  formed  of  the  Latin  tres  zincite.  Teruncius 
was  alfo  ufed  for  the  quarter  of  the  denarius  ;  fo  that 
when  the  denarius  was  at  ten  afes,  the  teruncius  was 
worth  two  and  a  half;  and  when  the  denarius  was  rifen 
to  (ixteen,  the  teruncius  was  worth  four.  See  Denarius. 

TESSELATED  pavements,  thofe  of  rich  mofaic 
work,  made  of  curious  fquare  marbles,  bricks,  or  tiles* 
called  teffelce  from  their  refemblirig  dice. 

TESSERA,  in  Roman  antiquity,  denoted  in  its  pri¬ 
mary  fenfe  a  cube  or  dye;  fo  called  from  the  Greek 
word  Ti7<rcc£cc  or  t four  ;  re(pe<R  being  had  to  its 
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era  number  of  tides,  diftinft  from  the  two  horizontal  planes 
I  above  and  below.  And  it  was  thus  diftinguiflitd  from 
ft.  the  talus,  which  being  round  at  each  end,  contained 
oniy  four  planes  or  faces  on  which  it  could  hand  3  and 
therefore  when  thrown  had  no  more  than  two  fide  faces 
j ;n  view.  Hence  luder e  ialis  ei  ludere  tejferis ,  are  fpoken 
of  by  Roman  writers  as  two  different  games.  The  Til¬ 
lable  TES  occurs  often  in  Roman  inferiptions.  The 
word  teffera  was  applied  to  many  other  things,  not  fo 
much  from  a  fimilitude  in  the  figure,  as  from  the  rela¬ 
tion  they  bore  to  fome  other  thing  of  which  they  were 
the  fign  or  token  5  as  the  points  on  the  upper  plane  of 
the  dye  denoted  the  good  or  ill  fuccefs  of  the  cad. 

The  tejfera  hofpitalis  was  either  public  or  private.  As 
to  the  former,  we  find  among  the  inferiptions  publiflied 
by  Gruter  indances  of  two  municipal  towns  which  put 
themfelves  under  the  patronage  of  the  Roman  governor  3 
and  the  reciprocal  engagement  between  them,  engraved 
on  two  copperplates,  ill  the  form  of  an  oblong  fquare, 
with  a  pediment  at  the  top,  is  called  in  both  teffira  ho/ 
pitaits.  The  defign  of  it  was  to  cultivate  or  maintain  a 
lading  friendfhip  between  private  perfons  and  their  fa¬ 
milies  3  and  gave  a  mutual  claim  to  the  contracting  par¬ 
ties  and  their  defendants  of  a  reception  and  kind  treat¬ 
ment  at  each  other’s  houfes,  as  occafion  offered.  For 
which  end  thofe  tefferae  were  fo  contrived  as  bed  to  pre- 
ferve  the  memory  of  that  tranfa&ion  to  poderity.  And 
one  method  of  doing  this  was  by  dividing  one  of  them 
length  wife  into  two  equal  parts  3  upon  each  of  which 
one  of  the  parties  wrote  his  name,  and  interchanged  it 
with  the  other.  From  this  cuftom  came  the  prevailing 
expredion  tefferam  hofpitalem  con/ringere ,  applied  to  per¬ 
fons  who  had  violated  their  engagements. 

The  tejjerce  frumentarus  were  imall  tallies  given  by 
the  emperors  to  the  populace  at  Rome,  entitling  them 
to  the  reception  of  a  quantity  of  corn  from  the  public  at 
dated  feafons.  The  perfon  who  had  the  infpe&ion  of 
thefe  was  called  tefferarius .  They  were  made  of  wood 
and  of  done. 

There  was  another  kind  of  teffera  which  intitled  per¬ 
fons  to  a  fight  of  the  public  games  and  other  diverfions, 
ufually  made  in  the  form  of  an  oblong  fquare. 

The  teffera  militaris  was  a  fignal  given  by  the  gene¬ 
ral  or  chief  commander  of  an  army,  as  a  direction  to  the 
foldiers  for  executing  any  duty  or  fervice  required  of 
them.  This,  upon  urgent  occafions,  was  only  vocal  3 
but,  in  ordinary  cafes,  it  was  written  on  a  tablet,  com¬ 
monly  made  of  wood.  Befide  thefe  civil  and  military 
tefferae,  there  are  others  which  relate  to  religious  affairs, 
and  may  be  called  /acred. 

TESSON,  or  Teston.  See  Tester. 

TESSOQWA,  a  confiderable  town  in  Africa,  fitua- 
ted  ead  of  Mourzouk,  the  capital  of  the  kingdom  of 
Fezzan.  Near  this  town  a  deep  and  rapid  dream  is  faid 
to  have  exided,  but  was  overwhelmed  by  the  moving 
fands  fo  frequent  in  Africa. 

TEST,  a  veffel  ufed  in  metallurgy  for  abforbing  the 
fcoriae  of  metallic  bodies  when  melted.  See  Cupee, 
under  Ores,  ReduBion  0/ 

Test-AB ,  in  Law ,  is  the  datute  25  Car.  II.  cap.  2. 
which  diredls  all  officers,  civil  and  military,  to  take  the 
oaths,  and  make  the  declaration  againd  tranfubftantia- 
tion,  in  the  court  of  King’s  Bench,  or  Chancery,  the 
next  term,  or  at  the  next  quarter-fe (lions,  or  (by  fubfe- 
quent  datutes)  within  fix  months  after  their  admiffion  3 


and  alfo  within  the  fame  time  to  receive  the  facramen^  Ted. 
of  the  Lord’s  Supper,  according  to  the  ufage  of-  the 
church  of  England,  in  fome  public  church,  immediate¬ 
ly  after  divine  ft r vice  or  fermon,  and  to  deliver  into 
court  a  certificate  thereof  figned  by  the  minider  and 
church  warden,  and  alfo  to  prove  the  fame  by  two  cre¬ 
dible  witneffes,  upon  forfeiture  of  500I.  and  difability  to 
hold  the  faid  office. 

The  avowed  objeft  of  this  a£l  was  to  exclude  from 
places  of  trud  all  members  of  the  church  of  Rome  ;  and 
hence  the  diffenters  of  that  age,  if  they  did  not  fupport 
the  bill  when  paffing  through  the  two  houfes  of  parlia¬ 
ment,  gave  it  no  oppofition.  For  this  part  of  their  con¬ 
duct  they  have  been  often  cenfured  with  feverity,  as  ha¬ 
ving  betrayed  their  rights  from  refentment  to  their  ene¬ 
mies.  But  is  this  a  fair  date  of  the  cafe  >  Were  any 
rights  in  reality  betrayed  ?  That  the  dread  of  a  popiffi 
fucceffor  aiid  of  popiffi  influence  was  the  immediate  and 
urgent  caufe  of  paffing  the  tefl-aB ,  is  indeed  true  3  but 
that  the  legiflature,  when  guarding  againd  an  impend¬ 
ing  evil,  had  not  like  wife  a  retrofpeft  to  another  from 
wffiich  they  had  fo  recently  been  delivered,  is  not  fo  evi¬ 
dent.  If  it  be  proper  to  fupport  an  edabliihed  church 
as  a  branch  of  the  conditution,  and  if  the  tefl-a£t  be 
calculated  to  afford  that  fupport  to  the  churpli  of  Eng¬ 
land,  it  is  probable  that  the  deliberations  of  parliament 
were  as  much  influenced  by  the  dread  of  puritanic  fury, 
and  a  renewal  of  the  covenant,  as  by  apprehenfions  of 
a  perfecution  from  a  popiffi  king  and  popiffi  councils. 

That  the  members  of  the  church  edablifhed  by  law  in 
England  had  much  reafon  to  dread  the  effects  of 
power  in  the  hands  of  Puritans  as  in  the  hands  of  Pa- 
pids,  no  impartial  man  will  controvert,  who  is  not  a 
dranger  to  that  period  of  our  national  hidory  3  and  that 
it  'was  the  duty  of  the  legiflature  by  every  method  in 
their  power  to  provide  for  the  fecurity  of  the  conftitu- 
tion  againd  the  machinations  of  both  its  enemies,  will 
be  admitted  by  all  but  fuch  as  are  in  love  with  anarchy 
on  the  one  hand,  or  with  defpotifm  on  the  other. 

Many  people,  when  they  talk  or  write  of  the  tefl-aB^ 
feem  to  think  that  it  was  framed  in  oppofition  to  the 
religious  opinions  of  the  church  of  Rome  3  and  finding 
the  Proteftant  diffenters,  who  abhor  thefe  opinions,  de¬ 
prived  by  it  of  their  civil  rights ,  they  fpeak  with  indig¬ 
nation  of  a  law  which  confounds  the  innocent  with  the 
guilty.  But  all  this  proceeds  from  a  palpable  miftake 
of  the  purpofe  of  the  ted.  As  the  legiflature  had  no 
authority  to  make  laws  againd  any  opinions  whatever $ 
on  account  of  their  being  falfe  in  theology  3  fo  i  is  not 
to  be  fuppofed  that,  in  their  deliberations  on  the  test- 
ACT,  the  members  of  that  augud  body  took  into  their 
confideration  the*  comparative  orthodoxy  of  the  diflin- 
guiffiing  tenets  of  the  Catholics  and  Puritans.  As  a  re¬ 
ligious  fe£l  they  might  edeem  the  latter  much  more  than 
the  former  3  but  if  they  found  that  both  had  combined 
with  their  theological  do&rines  opinions  refpe&ing  ci¬ 
vil  and  ecclefiadical  government,  inconfident  with  the 
fundamental  principles  of  the  Englifli  conditution,  they 
had  an  undoubted  right  to  ena£t  a  law,  bv  which  none 
ffiould  be  admitted  to  offices,  in  the  execution  of  which 
they  could  injure  the  conditution,  without  previoufly 
giving  fecurity  that  their  adminiltration  fiiould  fupport 
it  in  all  its  branches.  It  had  not  then  been  doubted, 
nor  is  there  reafon  to  doubt  yet,  but  that  an  efiablilhed 
religion  ispeceflary,  in  conjun&ion  with  civil  govern- 
P  p  2  ment, 
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merit,  to  preferve  the  peace  of  fociety  •,  and  therefore  in 
every  well  regulated  ftate  an  eftablifhed  religion  mud: 
he  fupported,  not  becaufe  it  is  the  duty  of  the  civil  ma¬ 
gi  Urate  to  condufl  his  fubje&s  to  future  happinefs,  but 
becaufe  he  cannot  without  fuch  an  eftablifliment  preferve 
among  them  prefent  tranquillity.  The  eftablifliment 
which  muftbeft  anfwer  this  purpofe,  isthat  which,  teach¬ 
ing  the  great  and  unchangeable  duties  of  morality,  is 
moll  acceptable  in  its  government  and  forms  of  worfhip 
to  the  majority  of  the  people;  and  therefore  in  giving 
a  legal  eftabliihment  to  one  conftitution  of  the  church 
in  preference  to  all  others,  it  is  only  this  circumftance, 
and  not  the  comparative  purity  of  the  rival  churches, 
viewed  merely  as  ecclefiaftical  corporations,  to  which  it 
is  the  bufinefs  of  the  legiflature  to  pay  attention.  At 
the  time  when  the  teJl~aB  paffed  the  two  houfes  of  par¬ 
liament,  the  eftablifhed  church  of  England  was  certain¬ 
ly  more  acceptable  to  the  great  body  of  the  people  and 
to  all  ranks  in  the  ftate,  than  any  one  of  the  fe6ts,  whe¬ 
ther  Catholic  or  Proteftant,  which  diffented  from  her 5 
and  therefore  it  was  the  duty  of  the  legiflature  to  pre¬ 
ferve  to  that  church  all  her  privileges  and  immunities, 
and  to  prevent  thofe  hoftile  fe&aries  from  doing  her  in¬ 
jury  in  the  difeharge  of  any  civil  office  with  which  they 
might  be  entrufted.  It  was  with  this  view  that  the  teji - 
a&  was  formed;  and  it  is  with  the  fame  view  that  the 
Xegiflalure  has  hitherto  rejected  every  petition  for  its  re¬ 
peal.  In  doing  fb,  it  deprives  no  man  of  his  rights ,  far 
lefs  of  rights  which  confcience  calls  upon  him  to  main¬ 
tain  at  every  hazard ;  for  the  rights  of  individuals  to 
hold  civil  offices  are  not  inherent,  but  derived  from  the 
legiflature,  which  of  courfe  muft  be  the  judge  upon  what 
terms  they  are  to  be  held.  The  legiflature  of  England 
has  excluded  from  many  offices,  civil  and  military,  eve¬ 
ry  man  who  will  not  give  fecurity,  that  in  the  difeharge 
of  his  public  duty  he  will  fupportthe  church  eftablifhed 
by  law;  and  as  the  teft  of  his  intention  it  requires  him, 
before  he  enters  upon  his  office,  to  renounce  the  doftrir.e 
of  tranfubftantiation,  and  receive  the  facrament  of  the 
Lord’s  Supper  in  fome  public  church,  according  to  the 
liturgy  of  the  church  of  England.  Whether  this  be 
the  molt  proper  teft  that  could  have  been  ena&ed,  may 
well  be  queftioned;  but  that  in  a  country  abounding 
with  fe&aries  of  various  denominations,  who  agree  in 
nothing  but  venomous  hoftility  to  the  religious  eftablifh- 
ment ffome  teft  is  neceflary,  feems  incontrovertible,  if  it 
be  the  bufinefs  of  the  legiflature  to  preferve  the  public 
peace. 

To  this  it  will  be  replied,  That  the  public  peace  in 
Scotland  is  preferved  without  a  teft,  and  that  therefore 
a  teft  cannot  be  neceflary  in  England.  This  is  plaufible, 
but  not  conclufive.  For  40  years  after  the  Revolution, 
there  was  in  Scotland  no  denomination  of  Chriftians  but 


thofe  of  the  Prefbytcrian  church,  eftablifhed  by  law,  the 
Proteftant  Epifcopalians,  whofe  church  had  been  efta- 
bifhed  prior  to  that  event,  and  the  adherents  to  the 
church  of  Rome.  The  Epifcopalians  and  Papifts  were 
effectually  excluded  from  every  office  in  which  they 
could  injure  the  ecclefiaftical  eftablifliment,  by  the  fe- 
veral  reftri&ioiis  under  which  they  were  laid,  on  ac¬ 
count  of  their  attachment,  real  or  fuppofed,  to  the  ab¬ 
dicated  family  of  Stuart.  The  penal  laws  operated  up¬ 
on  them  more  powerfully  than  a  religious  teft.  It  is  to 
be  obferved  too  that  in  the  church  of  Scotland,  though 
her  clergy  are  better  provided  for  than  any  other  paro¬ 
chial  clergy  perhaps  in  Europe  (a),  there  is  nothing  of 
that  fplendour  and  temporal  power  which  in  England 
excite  envy  to  clamour  againft  the  eftablifliment,  under 
the  pretence  of  maintaining  the  caufe  of  religious  liber¬ 
ty.  Yet  even  in  Scotland  a  religious  teft  is  occaflonal- 
ly  exaCted  of  civil  officers.  In  the  royal  boroughs  of 
that  part  of  the  united  kingdom,  no  man  can  hold  the 
office  of  a  magiftrate  without  previoufly  fwearing  the 
burgefs-oath  (fee  Seceder,  N°8.);  and  every  inftruo 
tor  of  youth,  whether  in  fchools  or  colleges,  may  be 
called  upon  to  qualify  him felf  for  his  office,  by  fubferib- 
ing  the  eftablifhed  Confeffion  of  Faith.  The  burgefs. 
oath  is  a  more  effeCt  ual  teft  than  that  which  is  required 
of  magiftrates  in  England;  for  a  man  might  with  a  fafe 
confcience  receive  the  facrament  of  the  Lord’s  Supper 
oecaflonally  in  a  church  “  at  which  he  would  notiwear 
to  abide  and  defend  the  fame  to  his  life's  end”  This 
teft  appears  to  us  to  be  neceflary  in  boroughs,  where 
fadtion  is  commonly  blended  with  fanaticifm ;  and  if 
thofe  fedlaries  which,  at  their  firft  appearance  in  1732, 
were  infignificant,  if  not  contemptible,  continue  to 
multiply,  and  to  imbibe  principles  much  more  pernici¬ 
ous  than  thofe  which  were  held  by  their  fathers,  it  may 
perhaps  be  found  expedient  to  extend  fome  teft  over  the 
whole  country. 

We  do  not,  however,  by  any  means,  wiffi  to  fee  the 
facramental  teft  introduced  into  Scotland.  A  teft  may 
be  neceflary  to  fecure  to  the  church  all  her  rights  and 
immunities;  but  to  receive  the  facrament  can  give  her 
no  fuch  fecurity,  v  h i  1ft  it  leads  inevitably  to  the  pro¬ 
fanation  of  a  fagred  ordinance.  A  much  better  teft 
would  be,  to  require  every  man,  before  lie  be  admitted 
to  an  executive  office,  to  fwear  that  in  the  difeharge  of 
it  he  will  be  careful  to  maintain  all  the  rights  and  pri¬ 
vileges  of  the  church  eftablifhed  by  law.  Such  an  oath 
no  fenfible  and  peaceable  diflenter  could  refufe;  for  it 
would  not  bind  him  to  communicate  wTith  the  eftablifh¬ 
ed  church ;  and  he  cannot  be  ignorant  that  it  belongs 
not  to  the  executive  government,  but  to  the  legiflature, 
to  determine  what  ffiall  be  the  religion  of  the  ftate.  On 
this  account,  we  cannot  help  thinking  that  the  members 


(a)  There  are  indeed  many  livings  in  the  church  of  England,  and  probably  in  other  churches,  to  which  nothing 
in  the  church  of  Scotland  can  be  compared  in  refpeCt  of  emolument;  but  thefe  rich  benefices  bear  no  proportion  to 
the  number  of  thofe  which,  in  this  age  of  unavoidable  expence,  cannot  afford  to  the  incumbents  the  means  of  decent 
fubfiftence  as  gentlemen.  In  the  church  of  Scotland  many  livings  amount  to  200I.  each  annually  ;  and  we  have 
reafon  to  hope,  that  when  the  prefent  plan  for  augmenting  the  ftipends  of  the  clergy  has  been  extended  over  Scot¬ 
land,  very  few  will  be  below  100I. ;  whilft  in  England  the  vicarages  and  fmall  reCtories,  from  which  wehaverea- 
fon  to  believe  that  the  incumbents  reap  not  80I.  a-year,  greatly  exceed  in  number  all  the  livings  in  Scotland  ?  Nay 
we  doubt  if  there  be  not  upwards  of  a  thoufand  livings  in  England  and  Wales  from  which  the  reCtor  or  vicar  de¬ 
rives  not  above  jol.  annually. 
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of  the  legiflative  body  ftiould  be  fubje&ed  to  no  religious 
teft  whatever,  that  they  may  be  at  freedom  to  reform 
the  corruptions  of  the  church,  or  to  exchange  one  efta- 
bliffiment  for  another,  Ihould  they  find  fueh  exchange 
expedient.  If  this  reafoning  be  juft,  it  will  be  difficult 
to  vindicate  that  claufe  of  25  Car.  II.  and  of  1  Geo.  I. 
in  which  it  is  enabled,  that  no  member  (ball  vote  or  fit 
in  either  houfe  of  parliament,  till  he  hath,  in  the  pre¬ 
fence  of  the  houfe,  fubferibed  and  repeated  the  declara¬ 
tion  again  ft  tranfubftantiation,  the  invocation  of  faints, 
and  the  facrifice  of  the  mafs.  The  church  of  Rome  is 
indeed  a  very  corrupt  fociety  ;  but  if  it  be  not  for  the 
purity  of  her  do£lrines  and  government  that  any  church 
is  eftabliftied  in  preference  to  all  others,  why  ftiould  that 
particular  church  be  precluded  from  the  poftibility  of 
obtaining  a  legal  eftablifhment  in  Great  Britain,  even 
though  (he  were  to  become  moft  acceptable  to  the  ma¬ 
jority  of  all  ranks  in  the  kingdom  ?  The  Englifti  Ca¬ 
tholics  have  unqueftionably  greater  reafon  to  complain 
of  this  teft,  than  either  they  or  the  diflenters  have  to 
complain  of  the  law  which  requires  every  civil  and  mi¬ 
litary  officer  to  receive  the  Lord’s  Supper  in  the  efta- 
bli flied  church. 

TEST  for  Acids  and  Alkalies .  See  CHEMISTRY. 

TEST  Liquors  for  Wines.  See  WlNE. 

TEST  ACE  A,  in  the  Linnaean  fyftem,  comprehends 
the  third  order  of  vermes,  or  fhell-fifti.  See  CoNCHO- 
logy  Index . 

TESTACEOUS,  in  Natural  Hifiory ,  an  epithet 
fynonymous  with  TESTACEA.  See  above. 

TESTAMENT,  or  Last  Will.  Teftaments  both 
Juftinian  and  Sir  Edward  Coke  agree  to  be  fo  called, 
beeaufe  they  are  tejlatio  mentis  :  an  etymon  whieh  feems 
to  favour  too  much  of  conceit  *,  it  being  plainly  a  fub- 
ftantive  derived  from  the  verb  tejlari ,  in  like  manner  as 
juramentum ,  incrementum ,  and  others,  from  other  verbs. 
The  definition  of  the  old  Roman  lawyers  is  much  better 
than  their  etymology  ;  voluntatis  nojlr &  jafia  fententia 
de  eo,  quod  quis  pofi  mortem  fuam  fieri  velit:  which  may 
be  thus  rendered  into  Englifh,  “  the  legal  declaration 
of  a  man’s  intentions,  which  he  wills  to  be  performed 
after  his  death.”  It  is  called  fententia ,  to  denote  the 
circumfpe&ion  and  prudence  with  which  it  is  fuppofed 
to  be  made  :  it  is  voluntatis  nefinv  fententia ,  beeaufe  its 
efficacy  depends  on  its  declaring  the  teftator’s  intention, 
whenee  in  Englifh  it  is  emphatically  ftyled  his  will ;  it 
is  jufia  fententia  ;  that  is,  drawn,  attefted,  and  publifti- 
ed,  with  all  due  folemnities  and  forms  of  law  :  it  is  de 
eo ,  quod  quis  pofi  mortem  fuam  fieri  velit,  beeaufe  a  tefta- 
ment  is  of  no  force  till  after  the  death  of  the  teftator. 

Thefe  teftaments  are  divided  into  two  forts ;  written, 
and  verbal  or  nuncupative  j  of  which  the  former  is  com¬ 
mitted  to  writing  :  the  latter  depends  merely  upon  oral 
evidence,  being  declared  by  the  teftator  in  extremis ,  be¬ 
fore  a  fufficient  number  of  witneftes,  and  afterwards  re¬ 
duced  to  writing. 

But  as  nuncupative  wftlls  and  CODICILS  (which  were 
formerly  more  in  ufe  than  at  prefent  when  the  art  of 
writing  is  become  more  general)  are  liable  to  great  im- 
pofitions,  and  may  occafion  many  perjuries,  the  ftatute 
of  frauds,  29  Car.  II.  c.  3.  ena6!s,  I.  That  no  written 
will  fhall  be  revoked  or  altered  by  a  fubfequent  nuncu¬ 
pative  one,  except  the  fame  be  in  the  lifetime  of  the 
teftator  reduced  to  writing,  and  read  over  to  him,  and 
approved  3  and  unlefs  the  fame  be  proved  to  have  been 
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fo  done  by  the  oaths  of  three  witneftes  at  the  leaft,  who,  reftament. 
by  ftatute  4  and  5  Anne,  c.  16.  mull  be  fuch  as  are  ad-  v 
miffible  upon  trials  at  common  law.  2.  That  no  nun¬ 
cupative  will  ftiall  in  any  wife  be  good,  where  the  eftate 
bequeathed  exceeds  30I.  unlefs  proved  by  three  fuch 
witneftes,  prefent  at  the  making  thereof  (the  Roman 
law  requiring  feven),  and  unlefs  they  or  fome  of  them 
v'ere  fpecially  required  to  bear  witnefs  thereto  by  the 
teftator  himfelf }  and  unlefs  it  w^as  made  in  his  laft  fick- 
nefs,  in  his  own  habitation  or  dwelling-houfe,  or  where 
he  had  been  previoully  refident  ten  days  at  the  leaft, 
except  he  be  furprifed  with  ficknefs  on  a  journey,  or 
from  home,  and  dies  without  returning  to  his  dwelling. 

3.  That  no  nuncupative  will  ftiall  be  proved  by  the  wit- 
nefles  after  fix  months  from  the  making,  unlefs  it  were 
put  in  writing  within  fix  days.  Npr  ftiall  it  be  proved 
till  fourteen  days  after  the  death  of  the  teftator,  nor  till 
procefs  hath  firft  iflued  to  call  in  the  widow,  or  next  of 
kin,  to  conteft  it  if  they  think  proper.  Thus  hath  the 
legiflature  provided  againft  any  fraud  in  fetting  up  nun¬ 
cupative  xv ills,  by  fo  numerous  a  train  of  requifites,  that 
the  thing  itfelf  has  fallen  into  difufe  ;  and  hardly  ever  , 
heard  of,  but  in  the  only  inftance  where  favour  ought  to 
be  fhown  to  it,  when  the  teftator  is  furprifed  by  fudden 
and  violent  ficknefs.  The  teftamentary  words  muft  be 
fpoken  with  an  intent  to  bequeath,  not  any  loofe  idle 
difeourfe  in  his  illnefs  5  for  he  muft  require  the  by- 
ftanders  to  bear  witnefs  of  fuch  his  intention  \  the  will 
muft  be  made  at  home,  or  among  his  family  or  friends, 
unlefs  by  unavoidable  accident,  to  prevent  impofitions 
from  ftrangers :  it  muft  be  in  his  laft  ficknefs }  for  if  he 
recovers,  he  may  alter  his  difpofitions,  and  have  time  to 
make  a  written  will :  it  muft  not  be  proved  at  too  long 
a  diftance  from  the  teftator’s  death,  left  the  words  ftiould 
efcape  the  memory  of  the  witneftes ;  nor  yet  too  haftily 
and  without  notice,  left  the  family  of  the  teftator  ftiould 
be  put  to  inconvenience  or  furprife. 

As  to  written  wills,  they  need  not  any  witnefs  of  their 
publication.  We  fpeak  not  here  of  devices  of  lands, 
which  are  entirely  another  thing,  a  conveyance  by  fta¬ 
tute,  unknown  to  the  feodal  or  common  law,  and  not 
under  the  fame  jurifdi&ion  as  perfonal  teftaments.  But 
a  teftament  of  chattels,  written  in  the  teftator’s  own 
hand,  though  it  has  neither  his  name  nor  feal  to  it,  nor 
witneftes  prefent  at  its  publication,  is  good ;  provided  fuf¬ 
ficient  proof  can  be  had  that  it  is  his  hand- writing.  And 
though  written  in  another  man’s  hand,  and  never  fign- 
ed  by  the  teftator,  yet  if  proved  to  be  according  to  his 
inftru&ions  and  approved  by  him,  it  hath  been  held  a 
good  teftament  of  the-  perfonal  eftate.  Yet  it  is  the 
fafer  and  more  prudent  way,  and  leaves  lefs  in  the  breaft 
of  the  ecclefiaftical  judge,  if  it  be  figned  or  fealed  by 
the  teftator,  and  publiftied  in  the  prefence  of  witneftes  •, 
which  laft  v’as  always  required  in  the  time  of  Bra6fon  \ 
or  rather  he  in  this  refped  has  implicitly  copied  the  rule 
of  the  civil  law. 

No  teftament  is  of  any  effect  till  after  the  death  of 
the  teftator  :  Nam  omne  tefiamentum  morte  confumma - 
turn  efi ,  et  voluntas  tefiatoris  eft  ambulator ia  ufque  ad 
mortem .  And  therefore,  if  there  be  many  teftaments, 
the  laft  will  overthrow's  all  the  former ;  but  the  repub¬ 
lication  of  a  former  will  revoke  one  of  a  later  date,  and 
eftablifhes  the  firft  again. 

Regularly,  every  perfon  hath  full  power  and  liberty 
to  make  a  will,  that  is  not  under  fome  fpecial  prohibition 
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by  law  or  cuftom  :  which  prohibitions  are  principally 
upon  three  accounts  ;  for  want  of  fufficient  diferetion  ; 
for  want  of  fufficient  liberty  and  free-will  ;  and  on  ac¬ 
count  of  criminal  condudl. 

In  the  firft  fpecies  are  to  be  reckoned  infants,  tin- 
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der  the  age  of  14  if  males,  and  12  if  females  5  which  is 
the  rule  of  the  civil  law.  For  though  fome  of  our  com¬ 
mon  lawyers  have  held  that  an  infant  of  any  age  (even 
four  years  old)  might  make  a  teftament,  and  others  have 
denied  that  under  18  he  is  capable  )  yet  as'the  eccleft- 
aftical  court  is  the  judge  of  every  teftator’s  capacity, 
this  cafe  muft  be  governed  by  the  rules  of  the  ecclefiaftical 
law.  So  that  no  objedlion  can  be  admitted  to  the  will 
of  an  infant  of  14,  merely  for  want  of  age  ;  but  if  the 
teflator  was  not  of  fufficient  diferetion,  whether  at  the 
age  of  14  or  24,  that  will  overthrow  his  teftament. 
Madmen,  or  other  wife  non  compotes,  idiots  or  natural 
fools,  perfons  grown  childiffi  by  reafon  of  old  age  or  di- 
ftemper,  fuch  as  have  their  fenfes  befotted  with  drunken- 
neis,- — all  thefe  are  incapable,  by  reafon  of  mental  dif- 
ability,  to  make  any  will  fo  long  as  fucb  difability  lafts. 
To  this  clafs  alfo  may  be  referred  fucb  perfons  as  are 
born  deaf,  blind,  and  dumb  ;  who,  as  they  have  always 
wanted  the  common  inlets  of  underftanding,  are  incapa¬ 
ble  of  having  anbnum  tejlandi,  and  their  teftaments  are 
therefore  void. 

2.  Such  perfons  as  are  in  te  ft  able  Tor  want  of  liberty 
Or  freedom  of  will,  by  the  civil  latv  are  of  various  kinds  ; 
as  prifoners,  captives,  and  the  like.  But  the  law  of  Eng¬ 
land  does  not  make  fuch  perfons  abfolutely  intertable  ; 
but  only  leaves  it  to  the  diferetion  of  that  court  to  judge 
upon  the  confideration  of  their  particular  circum fiances 
of  durefs,  whether  or  no  fuch  perfons  could  be  fuppofed 
to  have  liberum  animum  tejlandi .  And  with  regard  to 
feme-coverts,  oar  laws  differ  ft  ill  more  materially  from 
the  civil.  Among  the  Romans  there  was  no  diftin&ion; 
a  married  woman  was  as  capable  of  bequeathing  as  a 
feme-foie.  But  with  us  a  married  woman  is  not  only 
utterly  incapable  of  deviling  lands,  being  excepted  out 
of  the  ftatute  of  wills,  34  and  35  Hen.  VIII.  c.  5.  but 
alfo  fhe  is  incapable  of  making  a  teftament  of  chattels, 
without  the  licenfe  of  her  hufband.  For  all  her  perfon- 
al  chattels  are  abfolutely  his  own  ;  and  he  may  difpofe 
of  her  chattels  real,  or  {hall  have  them  to  himfelf  if 
he  furvives  her:  it  would  be  therefore  extremely ’in* 
confident  to  give  her  a  power  of  defeating  that  provifion 
of  the  law,  by  bequeathing  thofc  chattels  to  another. 
The  queen-confort  is  an  exception  to  this  general  rule 
for  flie  may  difpofe  of  her  chattels  by  will,  without  the’ 
confent  of  her  lord  ;  and  any  feme-covert  may  make 
her  will  of  goods  which  are  fn  her  poffeffion  in  auter 
droit,  as  executrix  or  adminiftratrix  ;  for  thefe  can  never 
be  the  property  of  the  hufband  :  and  if  fhe  has  any  pin- 
money  or  feparate  maintenance,  it  is  faid  fhe  may  dif¬ 
pofe  of  her  favings  thereout  by  teftament,  without  the 
controul  of  her  hufband.  But  if  a  female  foie  makes 
ber  will,  and  afterwards  marries,  fuch  fubfequent  mar¬ 
riage  is  efteemed  a  revocation  in  law,  and  entirely  va¬ 
cates  the  will. 

3.  Perfons  incapable  of  making  teftaments  on  account 
of  their  criminal  conduft,  are  in  the  firft  place  all  trai¬ 
tors  and  felons,  from  the  time  of  conviftion  ;  for  then 
their  goods  and  chattels  are  no  longer  at  their  own  dif- 
yofal,  but  forfeited  to  the  king.  Neither  can  a  felo  de 


/e  makc  a  will  of  goods  and  chattels,  for  they  are  for-  Telta;\, 
felted  by  the  aft  and  manner  of  his  death  ;  but  he  may 
make  a  devife  of  iiis  lands,  for  they  are  not  fubjeft  to 
any  forfeiture.  Outlaws  alfo,  though  it  be  but  for  debt 
are  incapable  of  making  a  will  fo  long  as  the  outlaw^ 
iubiifts,  for  their  goods  and  chattels  are  forfeited  durin? 
that  time.  As  for  perfons  guilty  of  other  crimes,  Ihort 
of  felony,  who  are  by  the  civil  law  precluded  from  ma 
king  teftaments  (as  ufurpers,  libellers,  and  others  of  a 
worie  llanip),  at  the  common  law  their  teftaments  may 
be  good.  And  in  general  the  rule  is,  and  has  been  fo 
at  leaft  ever  fince  Glanvil’s  time,  quod  libera  fit  cujuf. 
cunque  ultima  Voluntas.  •  J 

Teftaments  may  be  avoided  three  ways  :  i  If  made 
by  a  perfon  labouring  under  any  of  the  incapacities  be¬ 
fore-mentioned  ;  2.  By  making  another  teftament  of  a 
later  date  ;  and,  3.  By  cancelling  or  revoking  it.  For 
though  I  make  a  laft  will  and  teftament  irrevocable  in 
the  ftrongeft  words,  yet  I  am  at  liberty  to  revoke  it- 
becaufe  mine  own  aft  or  words  cannot  alter  the  difpo- 
fition  of  law,  fo  as  to  make  that  irrevocable  which  is  in 
its  own  nature  revocable.  For  this,  faith  Lord  Bacon, 
would  be  for  a  man  to  deprive  himfelf  of  that  which-, 
ot  all  other  things,  is  moft  incident  to  human  condition  ; 
and  that  is,  alteration  or  repentance.  It  hath  alfo  been 
held,  that,  without  an  exprefs  revocation,  if  a  man,  who 
hath'  made  his  will,  aftenvards  marries  and  hath  a  child 
this  is  a  preemptive  or  implied  revocation  of  his  former 
wnl  which  he  made  in  his  ftate  of  celibacy.  The  Iio- 
mans  were  alfo  wont  to  lay  afide  teftaments  as  being  «. 
#«<?/*>,  deficient  in  natural  duty,  if  they  difinherited  or 
totally  paffed  by  (without  afligning  a  true  and  fufficient 
ref  on)  any  of  the  children  of  the  teflator.  But  if  the 
child  had  any  legacy,  though  ever  fo  fmall,  it  was  a 
proof  that  the  teflator  had  not  loft  bis  memory  or  his 
reafon  which  otherwife  the  law  prefumed;  but  was  then 
luppofed  to  haw  afted  thus  for  fome  fubftantial  caufe  : 
and  in  fuch  cafe  no  querela  inofficioft  tejlgmenti  was  al¬ 
lowed.  Hence  probably  has  arifen  that  groundlefs  vul¬ 
gar  error  of  the  neceffity  of  leaving  the  heir  a  fliilling, 
or  lome  other  fxPrefs  legac7>  in  order  to  difinherit  him 
6  •?>  r3  ^  i  n'beieas  the  law  of  England  makes  no  fuch 
wild  fuppofition  of  forgetfulnefs  or  infanity  ;  and  there¬ 
fore,  though  the  heir  or  next  of  kin  be  totally  omitted, 

-it  admits  no  inofficiofi  to  fet  afide  fuch  a  teftament. 

i  estament,  in  Scots  Law.  See  Law,  N°  clxxxi. 

2.  &c. 

Testament,  Old  and  New.  See  Bible  and  Scrip¬ 
ture. 

TESTATOR,  the  perfon  who  makes  his  will  and 
teuament*  „ 

1 ES  PER,  Testdn,  the  name  of  a  coin  ftruck  in 
France  by  Louis  XII.  in  1513,  and  in  Scotland  in  the 
time  of  Francis  II.  and  Mary  queen  of  Scotland,  fo  call- 
ed  from^the  head  of  the  king,  which  was  engraved  un- 
pon  it.  The  filver  it  contained  was  11  deniers  18  grains, 
its  weight  feven  deniers  1 1|  grains,  and  its  value  10 
lols.  1  he  coinage  of  it  was  prohibited  by  Henry  III. 

*n  *575*  when  the  value  of  it  was  augmented  to  i4fols 
ix  eniers.  T.  he  teflon  or  teller  among  us  was  rated 
at  1 2d  in  the  reign  of  Henry  VIII.  and  aftenvards 
reduced  to  6d. 

TESTES,  in  Anatomy,  the  tefticles.  See  the  next 
article. 
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7  ;icle  TESTICLE  ( tejlis ),  a  double  part  In  animals  of  the 
I  male  kind,  ferving  for  the  office  of  generation.  See 
Tprck,  Anatomy,  N°  107. 

TESTIMONY.  See  Logic,  N°  29,  and  Meta- 
physics,  N°  135— 138. 

Testimony,  in  Law .  See  Evidence. 
TESTUDO,  the  Tortoise,  a  genus  of  animals  be¬ 
longing  to  the  clafs  of  amphibia,  and  order  of  reptilia. 
See  Erpetology  Index . 

Testudo,  in  antiquity,  was  particularly  ufed  among 
the  poets,  &c.  for  the  ancient  lyre  ;  becaufe  it  was  ori¬ 
ginally  made  by  its  inventor  Mercury,  of  the  back  or 
hollow  of  the  tefiudo  aquatica,  or  fea-tortoife,  which  he 
accidentally  found  on  the  banks  of  the  river  Nile.  See 
Lyre. 

Testudo,  in  the  military  art  of  the  ancients,  was  a 
kind  of  cover  or  fereen  which  the  foldiers,  e .  gr.  a 
.  whole  company,  made  themfelves  of  their  bucklers,  by 
holding  them  up  over  their  heads,  and  Handing  clofe 
to  each  other.  This  expedient  ferved  to  ffielter  them 
from  darts,  Hones,  &c.  thrown  upon  them,  efpecia!- 
ly  thofe  thrown  from  above,  when  they  went  to  the 
affault. 

Testudo,  was  alfo  a  kind  of  large  wooden  tower 
which  moved  on  feveral  wheels,  and  was  covered  with 
bullock-hides,  ferving  to  ffielter  the  foldiers  when  they 
approached  the  walls  to  mine  them,  or  to  batter  them 
with  rams.  It  was  called  tejludo ,  from  the  Hrength  of 
its  roof,  which  covered  the  workmen  as  the  ffiell  does 
the  tortoife. 

TETANUS,  a  dreadful  fpafmodic  diforder,  in  which 
the  whole  body  becomes  rigid  and  inflexible.  It  moH 
commonly  proves  mortal.  See  Medicine,  N°  279. 

TETHYS,  a  genus  of  in  lefts  belonging  to  the  clafs 
of  vermes,  and  order  of  mollufca.  See  Helmintho¬ 
logy  Index . 

TETRACERA,  a  genus  of  plants  belonging  to  the 
clafs  polyandria  ;  and  in  the  natural  fyHem  ranging  un¬ 
der  the  doubtful.  See  Botany  Index . 

TETRAD  YNAMIA,  (rinsret^ sj  “  four,”  and 
“  power’’),  four  powers  ;  the  name  of  the  15th  clafs  in 
Linnaeus’s  Sexual  Syflem.  See  Botany  Index, 
TETRAGONIA,  a  genus  of  plants  belonging  to 
the  clafs  icofandria  ;  and  in  the  natural  method  ranging 
under  the  13th  order ,fnccu!entce,  See  Botany  Index ; 

tetragrammaton,  Ttr^ocy^xfi^otrof,  a  de¬ 
nomination  given  by  the  Greeks  to  the  Hebrew  name 
of  God  Jehova ,”  becaufe  in  the  Hebrew  it  con- 

lifts  of  four  letters. 

TETRAGYNIA,  (t£< rrctgtg,  (i  four,”  and  yvn j,  “  a 
woman”)  ;  the  name  of  an  order,  or  fecondary  divifion, 
in  the  Sexual  SyHem.  See  Botany  Index. 

TE1 RANDRI A,  (rse-s-a^gc,  u  four,”  and  avrg,  il  a 
nian  or  hufband”)  ;  the  name  of  the  fourth  clafs  in  the 
Linnaean  SyHem.  See  Botany  Index. 

TEIRAO,  a  genus  of  birds  belonging  to  the  order 
of  gallinm.  See  ORNITHOLOGY  'Index. 

1  ETRODON,  a  genus  of  fifties  arranged  by  Lin- 
iiasus  under  the  clafs  of  amphibia ,  and  order  of  nantes  ; 
but  placed  by  Gmelin  under  the  clafs  of  pifees,  and  or¬ 
der  of  branckicfiegu  See  Ichthyology  Index, 

fiE  FR  ARCH,  a  prince  who  holds  and  governs  a 
°urth  part  of  a  kingdom.  Such  originally  was  the  im¬ 
part  of  the  title  tetrareh  ;  but  it  was  afterwards  applied 
*°  any  petty  king  or  fovereign  ;  and  became  fyno- 
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nymous  with  ethnarch,  as  appears  from  the  following  Tetrareh 
Gonfiderations  :  1.  That  Pliny  makes  mention  of  fix  ,  il  . 
tetrarchies  within  the  city  of  Decapolis.  2.  That  He-  t  Jcutomcpi 
rod’s  kingdom  was  only  divided  into  three  parts,  which 
yet  were  called  tetrarchies ,  and  the  fovereigns  thereof, 

Luke  iii.  1.  tetrarchs .  3.  Jofephus  tells  us,  that,  after 

the  battle  of  Philippi,  Antony,  going  into  Syria,  eon- 
Hituted  Herod  tetrareh  ;  and  on  medals  the  fame  He¬ 
rod  is  called  ethnarch . 

TETRASTYLE,  in  the  ancient  architecture,  a 
building,  and  particularly  a  temple,  with  four  columns 
in  its  front. 

TETUAN,  an  ancient  and  pleafant  town  of  Africa,  Jofephm's 
in  the  kingdom  of  Fez,  and  in  the  province  of  Iiabata.  Antiq.  b. 

It  is  pretty  well  built,  and  the  inhabitants  are  about c*  23* 
15,000  in  number,  who  call  themfelves  Andulujians , 
and  almoH  all  fpeak  Spanilb  ,  but  they  are  great  pi¬ 
rates.  Some  fay  there  are  30,000  Moorifli  inhabitants, 
and  5000  Jews.  W.  Long.  5.  26.  N.  Lat.  35.  27. 

TEUClilUM,  Germander,  a  genus  of  plants  be¬ 
longing  to  the  clafs  didynamia  ;  and  in  the  natural  fyf- 
tem  ranging  under  the  4 2d  order,  Verticillatce .  See 
Botany  Index. 

TEUTHIS,  a  genus  of  fifties  belonging  to  the  order 
of  abdominales.  See  Ichthyology  Index . 

TEUTONES,  or  YeutoNi,  in  Ancient  Geography , 
a  people  always  by  hifiorians  joined  with  the  Cimbri ; 
both  feated,  according  to  Mela,  beyond  the  Elbe,  on 
the  Sinus  Codanus,  or  Baltic  3  and  there  it  is  fuppofed, 
lay  the  country  of  the  Teutones,  now  Ditmarjb  ;  diver- 
fity  of  dialefts  producing  the  different  terms  Teut ,  Y//Z, 

Dity  Tidy  arid  Thod,  which  in  the  ancient  German  lan¬ 
guage  fignified  people  Of  thefe  Teutones,  Virgil  is  to 
be  underlined  in  the  epithet  Teutonicus ,  an  appellation 
which  more  lately  came  to  be  applied  to  the  Germans 
in  general,  and  later  Hill  the  appellation  Alemanni. 

The  Teutones,  in  conjunction  with  the  Cimbri  and 
Ambrones,  made  war  on  the  Romans,  and  marched-  to¬ 
wards  Italy  in  the  year  101  B.  C.  We  are  told,  that 
the  Teutones  alone  were  fo  numerous,  that  they  were 
fix  whole  days  without  intermiffion  in  palling  bv  the 
Roman  camp.  In  Tranfalpine  Gaul  they  engaged  the 
Roman  conful  Marius-;  but  were  defeated  with  incredi¬ 
ble  ftaughter  ;  100,000  of  them,. -according  to  the  loweff 
calculations,  being  killed  on  the  fpot.  According  to 
others,  the  number  of  *  thofe  killed  and  taken  prifoners 
amounted  to  290,000.  The  inhabitants  made  fences  for 
vineyards  of  their  bones.  Their  king  Teutobochus*  faid 
to  be  a  monfirous  giant,  was  taken  prifoner  and  carried 
to  Rome.  See  Giant. 

TE  U X  O N I G,  fo m s t  h ing  belo n ging  t o  th  e  T eu to n es*. 

The  Teutonic  language  is  fuppofed  to  have  been  the 
language  of  the  ancient  Germans,  jand  hence  is  rec¬ 
koned  amongfi  the  mother-tongues.  See  PHILOLOGY 
N°  219. 

TEUTONIC  Order ,  an  order  of  military  knights,  efia- 
hli fired -towards  the  clofe  of  the  twelfth  century,  on  the 
following  occafion.— -When  the  emperor  Barbaroffa  en¬ 
gaged  in  a  crufade  for  the  recovery  of  the  Holy  Land 
out  of  the  hands  of  Saladin,  he  was  followed  by  great 
numbers  of  German  volunteers,  who  from  various  mo¬ 
tives  enlified  under  his  banners.  After  the  death  of 
Barbaroffa,  the  Germans,  who  had  fignalized  themfelves 
before  Acre  or  Ptolemais,  refolved  to  choofe  another 
leader  3  and  at  laft  fixed  their  choice  upon  Frederic 

duke 
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Teutonic  duke  of  Snabia,  fecond  ion  to  the  emperor,  and  Henry 
Tex  ure  ^ll^e  Erabant.  Under  thefe  generals  they  behaved 
«  with  fo  much  bravery,  that  Henry  king  of  Jerufalem, 

the  patriarch,  and  feveral  other  princes,  determined  to 
reward  their  valour  by  inftituting  an  order  of  knight¬ 
hood  in  their  favour.  This  was  accordingly  done ;  and 
our  new  knights  had  at  fir  it  the  title  of  the  knights  of 
St  George  ;  afterwards  it  was  thought  proper  to  put  them 
under  the  tutelage  of  the  Virgin  Mary,  to  whom  there 
•Was  already  an  hofpital  dedicated  on  Mount  Zion,  for 
the  relief  of  German  pilgrims.  From  this  time  they 
were  called  Equites  Mariani ,  or  knights  of  St  Mary. 
Laws,  regulations,  and  ftatutes,  were  drawn  up  for 
them  by  the  Chriftian  kings  in  Syria  and  the  patriarch  ; 
and  among  other  obligations  it  was  required,  that  every 
perfon  admitted  to  the  privileges  of  the  order  fhould  be 
of  noble  parentage  ;  that  the  order  fhould  defend  the 
Chriftian  religion  and  the  Holy  Land  ;  that  they  fhould 
,  exercife  hofpitality  towards  the  Chriftians  in  general, 
but  particularly  thofe  of  their  own  country  ;  and  that 
they  fhould  with  all  their  power  endeavour  to  propa¬ 
gate  and  extend  the  Chriftian  faith  and  the  religion  of 
Jesus.  In  the  year  1190,  having  become  rich  by  dona¬ 
tions  from  the  fuperftitious,  they  elected  their  firfl  grand- 
mafter,  Henry  Walpot,  a  German,  who  had  diftinguifti- 
ed  himfelf  by  his  zeal  and  valour  \  and  their  choice  was 
confirmed  by  the  emperor.  The  following  year,  Pope 
Celeftine  III.  confirmed  their  privileges  already  granted, 
giving  them  the  title  of  the  Teutonic  knights  of  the  hof 
pita l  of  St  Mary  the  Virgin .  By  the  conditions  of  this 
bull,  they  vowed  perpetual  continence,  obedience,  and 
poverty  ;  obligations  which  it  may  well  be  imagined 
were  not  very  ftri&ly  kept.  See  Poland,  N°  59,  61, 
67 — 69,  and  Prussia,  N°  3,  4. 

TEWIT.  See  Tringa,  Ornithology  Index. 

TEWKESBURY,  a  town  in  Gloucefterfhire,  for¬ 
merly  noted  for  its  tnonaftery,  and  now  containing  about 
500  houfes,  with  a  magnificent  church.  It  is  feated  at 
the  confluence  of  the  rivers  Severn  and  Avon,  has  a 
cotton  manufaftory,  and  fends  two  members  to  parlia¬ 
ment.  W.  Long.  2.  13.  N.  Lat.  52.  o. 

TEX  EL,  a  town  of  the  United  Provinces,  in  North 
Holland,  feated  at  the  mouth  of  the  Zuyder-Zee,  with 
a  goqdh arbour,  and  a  ftrong  fort.  It  is  feated  in  a 
fruitful  ifland,  known  all  over  the  world  by  the  great 
number  of  fhips  that  pafs  this  way  every  day  from  all 
parts  5  it  is  about  fix  miles  long  and  five  broad,  lying  a 
little  northward  of  the  continent  of  Holland,  between 
Nugent's  an*^  ifland  is  one  of  the  principal  paflages  out 

Grand  of  the  Zuyder-Zee  into  the  ocean.  It  is  defended  from 
Tour ,  the  fea  by  fand  hills  and  ftrong  banks.  Moft  of  the 

vol.  i.  foil  is  applied  to  feed  fheep,  of  which  they  have  great 

flocks  *,  and  the  cheefe  made  of  their  milk  is  faid  to  vie 
with  the  Parmcfan.  This  ifland  contains  feveral  fair 
villages,  and  a  town  on  the  eaft  fide,  called  Burch , 
ftrongly  fortified  and  garrifoned,  and  inhabited  chiefly 
by  fifhermen.  N.  Lat.  53.  8.  E.  Long.  4.  51. 

TEXT,  a  relative  term,  contradiftinguifhed  to  glofs 
or  commentary,  and  fignifying  an  original  difeourfe  ex- 
/clufive  of  any  note  or  interpretation.  This  word  is  par¬ 
ticularly  ufed  for  a  certain  paflage  of  Scripture,  chofen 
by  a  preacher  to  be  the  fubjeft  of  his  fermon. 

TEX  CURE,  properly  denotes  the  arrangement  and 
eohefion  of  feveral  (lender  bodies  cr  threads  interwoven 


or  entangled  among  each  other,  as  in  the  webs  or  fpi-  Test.- 
ders,  or  in  the  cloths,  ftufT,  &e.  |j 

lexture  is  alfo  ufed  in  fpeaking  of  any  union  or  con- 
ftituent  particles  of  a  concrete  body,  whether  by  weav-  r 
ing,  hooking,  knitting,  tying,  chaining,  indenting,  in¬ 
truding,  comprefling,  attracting,  or  any  other  way.  In 
which  lenfe  we  fay,  a  ciofe  compact  texture,  a  lax  porous 
texture,  a  regular  or  irregular  texture,  &c. 

THABOR.  See  Tabor. 

THALES,  a  celebrated  Greek  philofopher,  and  the 
firfl  of  the  ft ven  wife  men  of  Greece,  was  born  at  Mi¬ 
letus  about  640  B.  C.  In  order  to  improve  himfelf  in 
the  knowledge  of  the  feienees,  he  travelled  into  Egypt, 
where  he  difeourfed  with  the  priefts  and  other  learned 
men.  Some  fay  that  he  married  >  but  others  obferve, 
that  he  eluded  the  folicitations  of  his  mother  on  this 
head,  by  telling  her,  when  he  was  young,  that  it  was 
too  foon  ;  and  afterwards,  that  it  was  too  late.  Thales 
acquired  great  reputation  by  his  wifdom  and  learning ; 
he  was  the  firfl  among  the  Greeks  who  foretold  eclipfes 
of  the  fun,  and  made  extraordinary  difeoveries  in  aftro^ 
nomy.  Thales  was  the  author  of  the  Ionian  fed  of  phi- 
lofophers,  who  were  thus  called  from  his  being  born  at 
'Miletus,  a  city  of  Ionia.  He  maintained  that  water 
was  the  principle  of  which  all  the  bodies  in  the  univerfe 
are  compiled  ;  that  the  world  was  the  work  of  God ; 
and  that  God  fees  the  moft  fecret  thoughts  in  the  heart 
of  man.  He  faid,  “  That  the  moft  difficult  thing  iii 
the  world  is  to  know  ourfelves  ;  the  moft  eafy  to  advife 
others  ;  and  the  moft  fweet  to  accomplifti  our  defires. 
That,  in  order  to  live  well,  we  ought  to  abftain  from 
what  we  find  fault  with  in  others.  That  the  bodily  fe¬ 
licity  con  fills  in  health,  and  that  of  the  mind  in  know¬ 
ledge.  That  the  moft  ancient  of  beings  is  God,  becaufe 
he  is  uncreated  :  that  nothing  is  more  beautiful  than  the 
world,  becaufe  it  is  the  work  of  God  ;  nothing  more 
extenfive  than  fpace,  quicker  than  fpirit,  ftronger  than 
necefiity,  wifer  than  time.”  It  was  alfo  one  of  his  fen- 
tences,  “  That  we  ought  never  to  fay  that  to  any  one 
that  may  be  turned  to  our  prejudice  ;  and  that  we  fhould 
live  with  our  friends  as  with  perfons  that  may  become 
our  enemies.”  He  thanked  God  for  three  things  j  that 
he  was  born  of  the  human,  not  of  the  brute  fpecies  *,  a 
man,  and  not  a  woman ;  a  Greek,  and  not  a  barbarian. 
None  of  the  ancient  philofophers  ever  applied  themfelve9 
more  earneftly  to  the  ftudy  of  aftronomy  than  Thales. 
Diogenes  Laertius  reports,  that  leaving  his  lodging  with 
an  old  woman  to  contemplate  the  ftars,  he  fell  into  a 
ditch  ;  on  which  the  good  woman  cried,  “  How  canft 
thou  know  what  is  doing  in  the  heavens,  when  thou 
canft  not  perceive  what  is  at  thy  feet  ?”  He  went  to  fee 
Crcefus,  who  was  marching  with  a  powerful  army  into 
Cappadocia,  and  enabled  him  to  pafs  the  river  Halys 
without  making  a  bridge.  Thales  died  foon  after,  at 
about  90  years  of  age.  He  compofed  feveral  treatifes 
in  verfe,  on  meteors,  the  equinoxes,  &c.  but  they  are 
all  loft. 

THALIA,  in  Pagan  mythology,  one  of  the  nine 
mufes.  She  prefided  over  Comedy  ;  and  is  reprefented 
crowned  with  a  garland  of  ivy,  holding  a  mafk  in  her 
hand,  and  wearing  bufkins  on  her  feet. 

Thalia,  a  genus  of  plants  belonging  to  the  clafsmo- 
nandria  ;  and  in  the  natural  fyftem  ranging  under  the 
8th  order,  Scitaminece .  See  Botany  Index . 

THALICTRUM, 


alic- 
-  jm, 
r  tmes. 


Br * 

Gu  tteer. 


T  H  A  [  305  ]  T  H  A 


THALTCTRUM,  Meadow-Rue,  agenus  of  plants 
belonging  to  the  clafs  polyandria  ;  and  in  the  natural 
fvftera  ranging  under  the  26th  order,  MultiJUiquee.  See 
Botany  Index. 

THAMES,  the  fined  river  in  Great  Britain,  which 
takes  its  rife  from  a  copious  fpring,  called  Thames  Head , 
two  miles  Couth-weft  of  Cirencefter  in  Gloucefterftiire. 
It  has  been  erroneoufly  faid,  that  its  name  is  Ifis  till  it 
arrives  at  Dorcheiter,  15  miles  below  Oxford,  when, 
bting  joined  by  the  Thame  or  Tame,  it  affumes  the 
name  of  the  Thames,  which,  it  has  been  obferved,  is 
formed  from  a  Combination  of  the  words  Thame  and 
Ifis.  What  was  the  origin  of  this  vulgar  error,  cannot 
now  be  traced.  Poetical  fi&ion,  however,  has  perpe¬ 
tuated  this  error,  and  inverted  it  with  a  kind  of  claflical 
fartflity.  “  It  plainly  appears  (fays  Camden),  that  the 
river  was  always  called  Thames  or  Terns ,  before  it  came 
near  the  Thame  ;  and  in  feveral  ancient  charters  granted 
to  the  abbey  of  Malm(bury,'as  well  as  that  of  Enlham, 
and  in  the  old  deeds  relating  to  Cricklade,  it  is  never 
confidered  under  any  other  name  than  that  of  Thames .” 
He  likewife  fays,  that  it  occurs  nowhere  under  the  name 
of  Ifis.  All  the  hiftorians  who  mention  the  incurfions 
of  Ethelwold  into  Wiltfhire  in  the  year  905,  or  of  Ca¬ 
nute  in  101 6,  concur  likewife  in  the  fame  opinion,  by 
declaring,  that  they  palled  over  the  Thames  at  Crick¬ 
lade  in  Wiltfhire.  It  is  not  probable,  moreover,  that 
Thames  Head,  an  appellation  by  which  the  fource  has 
ufually  been  diilinguiihed,  Ihould  give  rife  to  a  river  of 
the  name  of  Ifis  ;  which  river,  after  having  run  half  its 
courfe,  (hould  reaffume  the  name  of  Thames,  the  appel¬ 
lation  of  its  parent  fpring.  About  a  mile  below  the 
fource  of  the  river  is  the  firft  corn- mill,  which  is  called 
Kemble  Here  the  river  may  properly  be  faid  to 

form  a  conftant  current  ;  which,  though  not  more  than 
nine  feet  wide  in  the  fummor,  yet  in  the  winter  becomes 
fuch  a  torrent  as  to  overflow  the  meadows  for  many 
miles  around.  But,  in  the  fummer,  the  Thames  Head 
is  fo  dry,  as  to  appear  nothing  but  a  large  dell,  inter- 
fperfed  with  ftones  and  weeds.  From  Somerford  the 
dream  winds  to  Cricklade,  where  it  unites  with  many 
other  rivulets.  Approaching  Kemsford,  it  again  enters 
its  native  county,  dividing  it  from  Berkshire  at  Ingle- 
fliam.  It  widens  coniiderably  in  its  way  to  Lechlade  \ 
and  being  there  joined  by  the  Lech  and  Coin,  at  the 
diftance  of  138  miles  from  London,  it  becomes  navi¬ 
gable  for  veffels  of  90  tons.  At  Enfham,  in  its  courfe 
north-eaft,  to  Oxford,  is  the  firft  bridge  of  ftone  j  a 
handfome  one,  of  three  arches,  built  by  the  earl  of 
Abingdon.  Palling  by  the  ruins  of  Godftow  nunnery, 
where  the  celebrated  Fair  Rofamond  was  interred,  the 
river  reaches  Oxford,  in  whofe  academic  groves  its  poe¬ 
tical  name  of  Ifis  has  been  fo  often  invoked.  Being 
there  joined  by  the  Charwell,  it  proceeds  fouth-eaft  to 
Abingdon,  and  thence  to  Dorchefter,  where  it  receives 
the  Tame.  Continuing  its  courfe  fouth  eaft  by  Wal¬ 
lingford  to  Reading,  and  forming  a  boundary  to  the 
counties  of  Berks,  Bucks,  Surry,  Middlefex,  Effex,  and 
Kent,  it  wafties  the  towns  of  Henley,  Marlow,  Maiden¬ 
head,  Windfor,  Eton,  Egham,  Staines,  Laleham,  Chert- 
fey,  Weybridge,  Shepperton,  Walton,  Sunbury,  Eaft 
and  Weft  Moulfey,  Hampton,  Thames  Ditton,  Kingf- 
ton,  Teddington,  Twickenham,  Richmond,  Ifieworth, 
Brentford,  Kew,  Mortlake,  Barnes,  Chifwick,  Hammer- 
fmith,  Putney, Fulham,  Wandfwerth,  Batterfea,Cbelfea, 
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and  Lambeth.  Then,  on  the  north  bank  of  the  river, 
are  Weftminfterand  London,  and,  on  the  oppofite  fide, 
Southwark ;  forming  together  one  continued  city,  ex¬ 
tending  to  Limehoufe  and  Deptford  *,  and  hence  the 
river  proceeds  to  Greenwich,  Erith,  Greenhithe,  Gray’s 
Thurrock,  Gravefend,  and  Leigh,  into  the  ocean.  It 
receives  in  its  courfe  from  Dorchefter  the  rivers  Rennet, 
Loddon,  Coin,  Wey,  Mole,  Wandle,  Lea,  Roding,  Da- 
rent,  and  Medway.  The  jurifdi&ion  of  the  lord  mayo* 
of  London  over  the  Thames  extends  from  Coin  ditch,  a 
little  to  the  weft  of  Staines,  to  Yendalor  Yenleet  to  the 
eaft,  including  part  of  the  rivers  Medway  and  Lea  , 
and  he  has  a  deputy,  named  the  water  bailiff,  who  is  to 
feareh  for  and  punifh  all  offenders  again  ft  the  laws  for 
the  prefervation  of  the  river  and  its  filh.  Eight  times 
a-year  the  lord  mayor  and  aldermen  hold  courts  of  con- 
fervance  for  the  four  counties  of  Surry,  Middlefex, 
Effex,  and  Kent.  Though  the  Thames  is  faid  to  be 
navigable  138  miles  above  the  bridge,  yet  there  are  fo 
many  flats,  that  in  fummer  the  navigation  weftward 
would  be  entirely  flopped,  when  the  fprings  are  low, 
were  it  not  for  a  number  of  locks.  But  thefe  are  at¬ 
tended  with  confiderable  expence  \  for  a  barge  from 
Lechlade  to  London  pays  for  palling  through  the 91 
13I.  15s.  6d.  and  from  Oxford  to  London  1 2l.  18s. 
This  charge,  however,  is  in  fummer  only,  when  the  wa¬ 
ter  is  low  ;  and  there  is  no  lock  from  London  bridge  to 
Bolter’s  lock  \  that  is,  for  51-J-  miles  above  the  bridge. 
The  plan  of  new  cuts  has  been  adopted,  in  fome  places, 
to  fhorten  and  facilitate  the  navigation.  1  here  is  one 
near  Lechlade,  which  runs  nearly  parallel  to  the  old 
river,  and  contiguous  to  St  John’s  bridge  \  and  there  is 
another  a  mile  from  Abingdon,  which  has  rendered  the 
old  ftream  toward  Culham  bridge  ufelefs.  But  a  muck 
more  important  undertaking  has  lately  been  accom- 
pliflied  \  namely,  the  jun&ion  of  this  river  with  the  Se¬ 
vern.  A  canal  had  been  made,  by  virtue  of  an  a<R  of 
parliament  in  1730,  from  the  Severn  to  Wallbridge, 
near  Stroud.  A  new  canal  now  afeends  by  Stroud, 
through  the  vale  of  Chalford,  to  the  height  of  343  feet, 
by  means  of  28  locks,  and  thence  to  the  entrance  of  a 
tunnel  near  Sapperton,  a  diftance  of  near  eight  miles. 
The  canal  is  42  feet  in  width  at  top  and  30  at  the  bot¬ 
tom.  The  tunnel  (which  is  extended  under  Sapperton 
hill,  and  under  that  part  of  Earl  Bathurft’s  grounds 
called  Halley  wood,  making  a diftance  of  two  miles  and 
three  furlongs)  is  near  15  feet  in  width,  and  can  navi¬ 
gate  barges  of  70  tons.  The  canal  defeending  hence 
134  fe^t,4by  14  locks,  joins  the  Thames  at  Lechlade,  a 
diftance  of  above  20  miles.  In  the  courfe  of  this  vaft 
undertaking,  the  canal,  from  the  Severn  at  Froomlade 
to  Inglefham,  where  it  joins  the  Thames,  is  a  diftance 
of  more  than  30  miles.  The  expence  of  it  exceeded  the 
film  of  200,oool.  of  which  3000I.  are  faid  to  have  been 
expended  in  gunpowder  alone,  ufed  for  the  blowing  up 
of  the  rock.  This  new  canal  was  completed  in  1789, 
in  lefs  than  feven  years  from  its  commencement.  A 
communication,  not  only  with  the  Trent,  but  with  the 
Merfey,  has  likewife  been  effe&ed  by  a  canal  from  Ox¬ 
ford  to  Coventry  ;  and  an  a£l  of  parliament  has  palled 
to  extend  another  canal  from  this,  at  Braunfton,  to  the 
Thames  at  Brentford.  This  is  to  be  called  The  Grand 
Jun&ion  Canal.  On  the  extenfive  advantages  refulting 
from  thefe  navigable  communications  from  the  metro¬ 
polis  with  the  ports  of  Briftol,  Liverpool,  Hull,  £c c. 
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^Thane^  anc^  t^3€  principal  manufacturing  towns  in  the  inland 

> _  | *  .  parts  of  the  kingdom,  it  is  needlefs  to  expatiate.  The 

tide  flows  up  the  Thames  as  high  as  Richmond,  which, 
following  the  winding  of  the  river,  is  70  miles  from  the 
ocean  *,  a  greater  diflance  than  the  tide  is  carried  by 
any  other  river  in  Europe.  The  water  is  efleemed  ex¬ 
tremely  wholefome,  and  fit  for  ufe  in  very  long  voyages,, 
during  which  it  will  work  itfclf  perfectly  fine. 

Thames  is  alfo  the  name  of  a  river  in  the  flate  of 
Connecticut  in  America.  See  the  article  Connecti¬ 
cut. 

THANE,  or  Thanus,  a  name  given  to  the  nobili¬ 
ty  in  Britain  before  the  time  of  William  the  Conqueror. 
It  fignifies  a  minifler  or  honourable  retainer,  from  the 
verb  thenian ,  “  to  minifler.”  There  were  feveral  de¬ 
grees  of  nobility  among  the  Anglo-Saxons  ;  but  thofe 
mofl  commonly  mentioned  are  the  king’s  thanes  and  the 
alderman’s  thanes.  The  king’s  thanes  feem  to  have  been 
of  three  different  degrees,  according  to  their  different 
degrees  of  wealth  or  favour  at  court.  The  alderman’s 
thanes  feem  to  have  been  of  the  lowefl  degree  of  nobili¬ 
ty,  and  next  to  them  thofe  who  were  promoted  to  that 
dignity  from  their  advancement  in  the  church,  from 
their  valour,  fuccefs  in  agriculture  or  commerce  :  for  if 
a  ceorl  or  farmer  applied  to  learning  and  attained  to 
priefls  orders  5  if  he  acquitted  himfelf  fo  well  as  to  ob¬ 
tain  from  a  nobleman  five  hythes  of  land,  or  a  gilt 
i  word,  helmet,  and  breaft-platej  the  reward  of  his  va¬ 
lour  ;  or  if  by  hisinduftry  he  had  acquired  the  property 
of  five  hythes  of  land  ;  or  if  he  applied  to  trade,  and 
made  three  voyages  beyond  fea  in  a  fhip  of  his  own,  and 
a  cargo  belonging  to  himfelf,  he  was  denominated  a 
thane . 

I  he  thanes,  who  were  the  only  nobility  among  the 
Anglo-Saxons,  were  a  very  numerous  body  of  men, 
comprehending  all  the  confiderable  landholders  in  Eng¬ 
land,  and  filling  up  that  fpace  in  fociety  between  the 
ceorls  or  yeomanry  on  the  one  hand,  and  the  royal  fa¬ 
mily  on  the  others  which  is  now  occupied  both  by  the 
nobility  and  gentry.  In  times  of  war,  they  eonftituted 
the  flower  of  their  armies,  and  in  times  of  peace  they 
Iwelled  the  trains  of  their  kings,  and  added  greatly  to 
the  fplendour  of  their  courts,  efpccially  at  the  three 
great  festivals  of  Chriftmas,  Eafter,  and  Whitfuntide. 
Henry" s  #/-F rom  this  body  all  the  chief  officers,  both  civil  and  mi- 
.  litary,  as  aldermen,  greeves,  earls,  heretogens,  &c. 
tain,  vol^ii.  were  *a^en  }  and  to  obtain  fome  of  thefe  offices  was  the 
great  object  of  their  ambition.  Before  they  obtained  an 
office,  their  lands  were  their  only  fupport ;  and  they  liv¬ 
ed  in  greater  or  lefs  affluence,  according  to  the  extent 
of  their  eftates.  Thefe  they  divided  into  two  parts  ; 
one  of  which  they  called  their  inlands,  and  the  other 
their  outlands .  Their  inlands  they  kept  in  their  own 
immediate  pafleflion,  and  cultivated  them  by  the  hands 
of  their  flaves.  and  villains,  in  order  to  raife  provifions 
for  their  families ;  their  outlands  they  granted  to  ceorls 
or  farmers,  either  for  one  year,  or  for  a  term  of  years ; 
for  which  they  received  a  certain  ftipulated  proportion 
of  their  produce  annually.  Thefe  cuftoms  had  long 
prevailed  among  their  anceftors  in  Germany,  and 
were  adhered  to  by  their  poflerity  in  England  till  the*, 
conqueft. 

The  thanes  were  under  no  obligations  on  account  of 
their  lands,  except  the  three  following-,  which  were  in- 
difpenfably  necefiary  to  the  defence  and  improvement  of 
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their  country  :  To  attend  the  king  with  their  followers  Than, 
in  military  expeditions,  to  affifl  in  building  and  defend.  ]‘ 
ing  the  royal  caflles,  and  in  keeping  the  bridges  and  Theatr 
highways  in  proper  repair.  To  thefe  obligations  all  * — T 
proprietors  of  land  (even  the  churchmen  for  a  Iona- 
time  not  excepted)  were  fubje&cd  ;  and  thefe  fervices 
were  confidcred  as  due  to  their  country,  rather  than 
to  the  perfons  of  their  kings  ;  and  were  agreed  to  by 
all  as  being  necefiary  to  their  own  prefervation  and  con. 
veniency. 

I  his  title  of  thane  was  abolifhed  in  England  at  the 
conqueft,  upon^  the  introduction  of  the  feudal  fyftem 
by  William..  The  titles  of  earl  and  baron  were  about 
the  fame  period  introduced  into  Scotland  by  Malcolm. 
Canmore,  when  the  title  of  thane  fell  into  difufe. 

1HANET,  an  ifland  of  the  county  of  Kent,  fur- 
.rounded  by  the  fea  except  on  the  north-eaft  fide,  where 
it  is  bounded  by  the  branches  of  the  river  Stour,  now 
ineonfiderable  to  what  they  were  formerly.  It 
tains  feveral  villages,  and  the  fea  port  towns  of  Mar- 
gate  and  Ramfgate,  and  has  the  title  of  an  earldom.  It 
is  celebrated  for  being  the  fpot  through  which  arts,  fei- 
cnces,  and  divine  knowledge,  came  into  this  happy  ifie. 

The  Britons  called  it  Rickborough ?  from  its  vicinity  to 
the  city  of  that  name,  now  only  a  venerable  ruin  5  but 
the  Saxons  called  it  Thanet ,  from  fire,  having  fo  many 
beacons  ereCted  on  it.  It  is  in  the  north-eaft  part  of  the 
county,  lies  open  to  the  fea  on  the  north  and  eaft,  with 
the  river  Wantfum  on  the  weft  and  fouth,  is  about  10 
miles  long  from  the  North  Foreland  to  Sarre-Bridge, 
and  about  8  broad  from  Weftgate  to  Sandwich-Ferry.^!^ 
The  north  part  of  it  is  chiefly  arable;  and  the  fouth  and  Gautnl 
weft  parts  confift  of  marfti  or  pafture-lands.  The  foil  is 
generally  very  fertile,  efpecially  in  producing  the  beft 
barley,  of  w  hich  it  is  computed  above  20,000  quarters 
are  annually  fent  to  London. 

THAPSIA,  the  Deadly  Carrot,  a  genus  of  plants 
belonging  to  the  clafs  pentandria ,  and  in  the 'natural 
fyftem  ranging  under  the  45th  order,  Umbellate?.  See 
Botany  Index. 

THAWING,  the  resolution  of  ice  into  its  former 
fluid  ftate  by  the  warmth  of  the  air.  See  CONGELATION 
and  Frost. 

THE  A.  See  Tea. 

THE  A  LINES,  a  religious  order  in  the  Romifh 
church,  fo  called  from  their  principal  founder  John  Pe¬ 
ter  Caraffa,  then  bifhop  of  Theate,  or  Chicti,  in  the 
kingdom  of  Naples,  and  afterwards  pope,  under  the 
name  of  Paul  IV.  The  names  of  the  other  founders 
were  Gaetan,  Boniface,  and  Configlieri.  Thefe  four 
pious  men  defiring  to  reform  the  ecclefiaftical  ftate,  laid 
the  foundation  of  an  order  of  regular  clerks  at  Rome  in 
the.  year  1 524.  Pope  Clement  VII.  approved  the  infii- 
tut.ion,  and  permitted  the  brethren  to  make  the  three 
religious  vows,  to  eleCt  a  fuperior  every  three  years, 
and  to  draw  up  ftatutes  for  the  regulation  of  the  order. 

I  hey  were  the  firft  who  endeavoured,  by  their  example, 
to  revive  among  the  clergy  the  poverty  of  the  apoilles 
and  firft  difciples  of  our  Saviour,  and  were  alfo  the  firft 
who  aflumed  the  title  of  regular  clerks.. 

THE  AIRE,  a  place  in  which  ftiows  or  dramatic 
reprefentati6ns  are  exhibited. 

For  the  origin  of  the  dramatic  art  we  always  turn 
our  eyes  to  Greece,  the  nurfery  of  the  arts  and  Iciences. 

It  may  indeed  have  been  known  among  more  ancient 

nations, 
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eatre.  nations,  but  no  records  remain  fufficicnt  to  fupport  this 
u  v— 'opinion.  The  different  dates  of  Greece  afferted  their 
claim  to  the  honour  of  having  given  it  birth,  but  the 
account  of  the  Athenians  is  moil  generally  received.  It 
derived  its  origin  from  the  hymns  which  were  fung  in 
the  feftivals  of  Bacchus  in  honour  of  that  deity.  While 
thefe  refounded  in  the  ears  of  the  multitude,  chorufes 
of  Bacchants  and  Fauns,  ranged  round  certain  obfeene 
images  which  they  carried  in  triumphal  proeeffion,  chant¬ 
ed  lafeivious  fongs,  and  feme  times  facrificed  individuals 
to  public  ridicule. 

This  was  the  practice  in  the  cities  ;  but  a  dill  greater 
licentioufnefs  reigned  in  the  worfhip  paid  to  the  fame 
'/fl  divinity  by  the  inhabitants  of  the  country,  and  efpe- 
fu  "rci-  cially  at  the  feafon  when  they  gathered  the  fruits  of  his 
ve  vol.  i.  beneficence.  Vintagers,  befmeared  with  wine  lees,  and 
intoxicated  with  joy  and  the  juice  of  the  grape,  rode 
forth  in  their  carts,,  and  attacked  each  other  on  the  road 
withgrofsfarcafms,  revenging  themfelves  on  their  neigh¬ 
bours  with  ridicule,  and  on  the  rich  by  publiffiing  their 
injuftice. 

Among  the  poets  who  flouriffied  at  that  time,  fome 
celebrated  the  great  actions  and  adventures  of  gods  and 
heroes,  and  others  attacked  with  afperity  the  vices  and 
abfurdities  of  individuals.  The  former  took  Homer  for 
their  model,  and  fupported  themfelves  by  his  example, 
of  which  they  made  an  improper  ufe.  Homer,  the 
molt  tragic  of  poets,  the  model  of  all  who  have  fuc- 
ceeded  him,  had  in  the  Iliad  and  the  Odyffey  brought 
to  perfection  the  heroic  pOem,  and  in  his  Margites  had 
employed  pleafantry.  But  as  the  charm  of  his  works 
depends  in  a  great  meafure  on  the  paffions  and  motion 
with  which  he  knew  to  animate  them,  the  poets  who 
came  after  him  endeavoured  to  introduce  into  theirs  an 
aCtion  which  might  excite  emotion  or  mirth  in  the  fpec- 
tators:  fome  even  attempted  to  produce  both,  and  ven¬ 
tured  certain  rude  effays,  which  have  firtce  been  ftyled 
indifferently  either  tragedies  or  comedies,  becaufe  they 
unite  the  characters  of  thofe  two  dramas.  The  authors 
of  thefe  Iketches  have  been  diftinguiffied  by  no  dif- 
covery;  they  only  form  in  the  hiftory  of  the  art  a 
fucceffion  of  names  which  it  would  be  ufelefs  to  recal  to 

ligllt'  .  . 

The  neceffity  and  power  of  theatrical  intereft  was  al¬ 
ready  known.  The  hymns  in  honour  of  Bacchus,  while 
they  defcribed  his  rapid  progrefsand  fplendid  conquefls, 
became  imitative*,  and  in  the  contefts  of  the  Pythian 
games,  the  players  on  the  flute  who  entered  into  com¬ 
petition  were  enjoined  by  an  exprefs  law  to  reprefent 
fucceflivelv  the  circum fiances  that  had  preceded,  ac¬ 
companied,  and  followed  the  victory  of  Apollo  over 
Python. 

Some  years  after  this  regulation,  Sufarion  and  Thef- 
pis,  both  born  in  a  fmatl  borough  of  Attica,  named 
Icaria ,  appeared  each  at  the  head  of  a  company  of  ac¬ 
tors.  the  one  on  a  kind  of  ftage,  the  other  in  a  cart  (a). 
The  former  attacked  the  vices  and  abfurdities  of  his 
time;  and  the  latter  treated  more  noble  fubjeCts,  which 
he  took  from  hiftory. 

The  comedies  of  Sufarion  were  in  the  fame  tafte  with 
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thofe  indecent  and  fatirical  farces  which  were  afterwards  Theatre, 
performed  in  fome  of  the  cities  of  Greece.  They  were  v 
long  the  favourite  entertainment  of  the  country  people. 

Athens  did  not  adopt  this  fpecies  of  exhibition  until  af¬ 
ter  it  was  brought  to  perfection  in  Sicily. 

Thefpis  had  more  than  once  feen  in  the  feftivals,  in 
which  as  yet  hymns  only  were  fung,  one  of  the  fingers, 
mounted  on  a  table,  form  a  kind  of  dialogue  with  the 
chorus.  From  this  hint  he  conceived  the  idea  of  intro¬ 
ducing  into  the  tragedies  an  aCtor  who,  by  fimple  reci¬ 
tals  introduced  at  intervals,  ftiould  give  relief  to  the 
chorus,  divide  the  aCtion,  and  render  it  more  interefting. 

This  happy  innovation,  together  with  fome  other  liber¬ 
ties  in  which  he  had  allowed  himfelf,  gave  alarm  to  the 
legiflator  of  Athens,  who  was  more  able  than  any  other 
perfon  to  difeern  the  value  or  danger  of  the  novelty. 

Solon  condemned  a  Ipeeies  of  compofition  in  which  the 
ancient  traditions  were  difguifed  by  fictions.  “  If  wc 
applaud  falfehood  in  our  public  exhibitions  (faid  he  to 
Thefpis),  we  ffiall  foon  find  that  it  will  infinuate  itfelf 
into  our  moft  facred  engagements.” 

The  exceflive  approbation  and  delight  with  which 
both  the  city  and  country  received  the  pieces  of  Thefpis  • 
and  Sufarion,  at  once  juftified  and  rendered  ufelefs  the 
fufpicious  forefight  of  Solon.  The  poets,  who  till  then 
had  only  exercifed  their  genius  in  dithyrambics  and  li¬ 
centious  fatire,  ftruck  With  the  elegant  forms  which 
thefe  fpecies  of  compofition  began  to  affume,  dedicated 
their  talents  to  tragedy  and  comedy.  Soon  after  a  great¬ 
er  variety  was  introduced  in  the  fubjeCts  of  the  former 
of  thefe  poems.  Thofe  who  judged  of  their  pleafures  on¬ 
ly  from  habit  exclaimed,  that  thefe  fubjeCts  w*ere  fo¬ 
reign  to  the  tvorfliip  of  Bacchus;  but  the  greater  num¬ 
ber  thronged  with  ftill  more  eagernefs  after  the  new 
pieces. 

Phrynichus,  the  difciple  of  Thefpis,  made  choice  of 
that  kind  of  verfe  whieh  is  moft  fuitable  to  the  drama, 
was  the  author  of  fome  other  changes,  and  left  tragedy- 
in  its  infancy. 

./Efchylus  received  it  from  his  hands  enveloped  in  a 
rude  veftment,  its  vifage  covered  with  falfe  colours,  ora 
malk  inexpreftive  of  character,  without  either  grace  or 
dignity  in  its  motions,  infpiring  the  defire  of  an  intereft: 

Which  it  with  difficulty  excited,  ftill  attached  to  the 
buffooneries  which  had  amufed  its  infant  years,  and  ex¬ 
prefling  its  conceptions  fometimes  with  elegance  and 
dignity,  but  frequently  in  a  feeble  and  low  ftyle,  pol¬ 
luted  with  grofs  obfeenities. 

In  his  firft  tragedies  he  introduced  a  fecond  a&or ; 
and  afterwards,  copying  the  example  of  Sophocles,  who 
had  juft  entered  on  his  theatrical  career,  he  admitted  a 
third,  and  fometimes  even  a  fourth.  By  this  multipli¬ 
city  of  perfonages,  one  of  his  aCtors  became  the  hero  of 
the  piece,  and  attracted  to  himfelf  the  principal  intereft  ; 
and  as  the  chorus  now  held  only  a  fubaltern  ftation, 

./Efchylus  took  care  to  ftiorten  its  part,  and  perhaps  even 
carried  this  precaution  too  far. 

He  is  cenfured  for  having  admitted  mute  characters 
into  his  drama.  Achilles,  after  the  death  of  his  friend, 
and  Niobe,  after  the  deftruCtion  of  her  children,  appear 
-  Q  q  2  on 
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(a)  Sufarion  reprefented  his  firft  pieces  towards  the  year  580  before  Chrift. 
foft  attempts  in  tragedy,  and  aCted  his.  Alceftis  in  536* 


Some  years  after,  Thefpis  mad#  hfe 
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on  the  ftage,  and  remain  during  feveral  feenes  motion- 
lefs,  with  their  heads  covered  with  a  veil,  and  without 
uttering  a  word  ;  but  if  their  eyes  had  overflown  with 
tears,  and  they  had  poured  forth  the  bittereft  lamenta¬ 
tions,  could  they  have  produced  an  effect  fo  terrible  as 
this  veil,  this  filence,  and  this  abandonment  to  grief? 

It  was  not  fufficient  that  the  noble  and  elevated  ftyle 
of  tragedy  fhould  leave  in  the  minds  of  the  auditors  a 
ftrong  impreftion  of  grandeur  }  to  captivate  the  multi¬ 
tude,  it  was  requifite  that  every  part  of  the  fpe&acle 
fliould  concur  to  produce  the  fame  effect.  It  was  then 
the  general  opinion  that  nature,  by  bellowing  on  the 
ancient  heroes  a  more  lofty  flature,  had  impreffed  on 
their  perfons  a  majefty  which  procured  them  as  much 
refpedt  from  the  people  as  the  enfigns  of  dignity  by 
which  they  were  attended.  TEfchylus  therefore  raifed 
his  a£tors  on  high  Hilts  or  bulkins.  He  covered  their 
features,  which  were  frequently  difagreeable,  with  a 
malk  that  concealed  their  irregularity.  He  clothed  them 
in  flowing  and  magnificent  robes,  the  form  of  which  was 
fo  decent,  that  the  priefts  of  Ceres  have  not  blufhed  to 
adopt  it.  The  inferior  aftors  were  alfo  provided  with 
mafks  and  drefles  fuited  to  their  parts. 

Inftead  of  thofe  wretched  fcaffolds  which  were  for¬ 
merly  ere&ed  in  hafle,  he  obtained  a  theatre  furnifhed 
with  machines,  and  embellifhed  with  decorations.  Here 
the  found  of  the  trumpet  was  reverberated,  incenfe  was 
fee n  to  burn  on  the  altars,  the  (hades  of  the  dead  to  a- 
rife  from  the  tomb,  and  the  furies  to  rufh  from  the 
gulfs  of  Tartarus.  In  one  of  his  pieces  thefe  infernal 
divinities  appeared,  for  the  firft  time,  with  mafks  of  a 
horrid  palenefs,  torches  in  their  hands,  ferpents  inter¬ 
twined  in  their  hair,  and  followed  by  a  numerous  reti¬ 
nue  of  dreadful  lpe&res.  It  is  faid  that,  at  the  fight  of 
them,  and  the  found  of  their  terrific  howlings,  terror 
feized  on  the  whole  alfembly,  women  mifearried,  and 
children  expired  with  fear  $  and  that  the  magiftrates, 
to  prevent  fimilar  accidents  in  future,  commanded  that 
the  chorus  (hould  confift  only  of  fifteen  adlors  inftead  of 
fifty. 

#  effect  of  fo  many  new'  objects  could  not  but  afto- 
nifti  the  fpe&ators •,  nor  were  they  lefs  furprifed  and  de¬ 
lighted  at  the  intelligence  difplayed  in  the  performance 
of  the  a&ors,  whom  iEfchylus  almoft  always  exercifed 
him  (elf.  He  regulated  their  fteps,  and  taught  them  to 
give  additional  force  to  the  action  by  new  and  expreflive 
geftures. 

I  he  progrefs  of  the  art  was  extremely  rapid.  JE f- 
chylus  was  born  525  years  before  Chrift,  1 1  years  after 
Thefpis  had  atfed  his  Alceftis.  He  had  for  competi¬ 
tors  Choerilus  Pratenas,  and  Pbrynichus,  whofe  glory 
he  eclipfed,  and  Sophocles,  who  rivalled  his  own.  So¬ 
phocles  was  born  about  the  year  497  B.  C.  about  14 
years  before  Euripides.  Thefe  carried  tragedy  to  the 
higheft  perfection  to  which  it  attained  among  the 
Greeks.  iEfchylus  painted  men  greater  than  they  can 
be,  Sophocles  as  they  ought  to  be,  and  Euripides  as  they 
are.  J 

Invented  towards  the  50th  Olympiad  (about  580 
B.  C.),  and  adapted  to  the  rude  manners  of  the  ruftics, 
comedy  ventured  not  to  approach  the  capital  5  and  if 
by  chance  fome  companies  of  aClors,  who  were  uncon¬ 
nected  with  any  others,  found  their  way  into  the  city, 
and  performed  their  indecent  farces,  they  were  lefs  au- 
thorifed  than  tolerated  by  the  government.  It  was  not 
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till  after  a  long  infancy  that  this  fpecies  of  drama  be¬ 
gan  fuddenly  to  make  a  rapid  improvement  in  Sicily. 
Inftead  of  a  fucccftion  of  feenes  without  connection  or 
tendency,  the  philofopher  Epicharmus  introduced  an 
aCtion,  all  the  parts  of  which  had  a  dependence  on  each 
other  ;  and  conducted  his  fubjeCt,  without  wandering 
from  it,  through  a  juft  extent  to  a  determinate  end! 
His  pieces,  fubjeCled  to  the  fame  laws  of  tragedy,  were 
known  in  Greece,  where  they  were  confidered  as  mo¬ 
dels  ;  and  comedy  foon  (hared  with  her  rival  the  fuf- 
frages  of  the  public,  and  the  homage  due  to  genius. 
The  Athenians,  efpecially,  received  her  with  the  fame 
tranfports  as  they  would  have  teftified  at  the  news  of  a 
victory  :  many  of  their  poets  exercifed  their  genius  ia 
this  novel  fpecies  of  compofition  \  and  their  names  adorn 
the  numerous  lift  of  writers  who  have  been  diftinguifhed 
in  comedy  from  the  time  of  Epicharmus.  Such  were, 
*  among  the  more  ancient,  Magnes,  Cratinus,  Crates, 
Pherecrates,  Eupolis,  and  Ariftophanes.  They  all  flou- 
rifhed  in  the  age  of  Pericles. 

If  we  perufe  the  comic  pieces  which  have  come  down 
to  us,  we  (hall  be  convinced  that  the  foie  objeCt  of  the 
authors  was  to  pleafe  the  multitude.  The  gods  and 
heroes  were  traveftied,  grofs  and  obfeene  language  was 
often  employed,  and  virulent  inveCtives  were  often 
thrown  out  againft  individuals  of  the  firft  rank  for  ge¬ 
nius  and  virtue.  Towards  the  end  of  the  Peloponnefiaiv 
war  the  licentioufnefs  of  comedy  was  reftrained.  The 
chorus  was  laid  afide,  becaufe  the  rich  citizens  were  a- 
larmed,  and  would  no  longer  contribute  money  to  fup- 
port  it,  nor  provide  ma(ks  with  portraits  for  expofing 
individuals. 

The  poets  being  thus  reftrained  from  mentioning 
names  of  living  perfons  on  the  ftage,  invented  falle 
names.  I  hey  (till  expofed  real  and  known  clraraClersj 
and  thus  gave  a  more  exquifite  gratification  to  the  fpec- 
tators,  who  were  highly  amufed  with  finding  out  the 
perfons  intended.  The  confequence  of  the  law  was 
only  to  make  that  done  with  delicacy  which  was  for¬ 
merly  done  in  the  moft  indecent  and  fcurrilous  manner* 
Ariftophanes,  in  fome  of  his  lateft  pieces,  has  given  us 
fome  good  examples  of  this  kind  of  comedy,  which  is 
fometimes  called  the  middle  comedy. 

Comedy  was  (till  liable  to  abufe,  and  therefore  requi¬ 
red  farther  reformation.  As  the  ufe  of  real  names  had 
formerly  been  prohibited,  real  fubje&s  were  alfo  forbid¬ 
den  j  and  comedy  from  that  time  was  no  longer  a  fury 
armed  with  torches,  or  a  firebrand  fcattering  mifehief, 
but  a  pleafing  and  inftru6tive  companion.  This  is  cal¬ 
led  the  new  comedy.  The  mod  eminent  among,  the 
Greeks  in  this  improved  fpecies  wras  Menander.  His 
writings  are  now  loft  j  but  we  may  form  a  good  efti+ 
mate  of  their  merit  from  the  comedies  of  Terence,  which 
are  faid  to  have  been  borrowed  from  Menander,  and  to 
have  nearly  re  fern  bled  the  original,  though  inferior  in 
that  vis  comica  by  which  the  elegant  Grecian  was  diftin- 
guiftied.  .  The  comedy  of  Menander  is  that  which  has 
been  cultivated  in  modern  times. 

To  give  fome  idea  of  a  Grecian  theatre,  we  (hall  de- 
feribe  very  fhortly  the  theatre  of  Bacchus  in  Athens, 
which  was  built  by  the  famous  architect  Philos  in  the 
time  of  Pericles.  The  part  intended  for  the  fpe61ators 
was  of  a  femicircular  form,  at  the  diameter  of  which 
was  erected  the  ftage.  The  orcheftra  occupied  the 
(pace  where  the  pit  in  modern  theatres  is  fituated,  where; 
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eatrc.  the  mufic,  the  chorus,  and  the  mimi  were  placed.  It 
^  y— '  was  four  feet  elevated  above  the  ground.  The  fpefta- 
tors  were  arranged  in  three  galleries  round  all  the  tides 
of  the  orcheftra  except  that  next  the  ftage,  each  gallery 
containing  eight  rows  of  feats.  At  the  farther  end  of 
the  orcheftra,  where  the  ftage  is  erefted  in  modern  the¬ 
atres,  flood  the  thymele  or  logeon,  but  projecting  a  lit- 
Gt  !c-  tie  towards  the  audience.  It  was  a  little  higher  than 
f”  r^bT  orc^e^ra»  anc^  did  not  extend  the  whole  breadth  of 
f  16  it.  In  fome  theatres  it  was  only  fix  feet  fquare.  Here 
the  principal  part  of  the  chorus  made  their  recitations, 
and  in  comical  interludes  the  mimi  performed.  Behind 
the  thymele  appeared  the  ftage  or  profcenion,  confider- 
ably  elevated.  No  part  of  this  theatre  was  covered  ex¬ 
cept  the  ftage,  and  a  high  gallery  called  circys  fet  apart 
for  the  women.  The  Athenians,  being  expofed  to  the 
weather,  came  ufually  with  great  cloaks,  to  fecure  them 
from  the  rain  or  the  cold  ;  and  for  defence  againft  the 
fun  they  had  the  fciadion ,  a  kind  of  parafol,  which  the 
Romans  ufed  alfo  in  the  theatres  by  the  name  of  um- 
bellce  ;  but  when  a  fudden  ftorm  arofe,  the  play  was  in¬ 
terrupted,  and  the  fpeClators  difperfed. 

A  fort  of  tent- work  over  the  entire  area  of  the  edifice 
might  have  been  contrived  as  a  (helter  from  the  rain 
and  a  {hade  from  the  fun.  Such  a  covering  would  have 
obviated  the  inconveniences  of  roofed  theatres,  which 
obftruft  the  free  communication  of  the  air,  and  of  un¬ 
roofed  theatres,  which  do  not  keep  out  the  weather. 
At  Athens  the  plays  were  always  reprefented  in  the 
daytime,  which  made  the  unroofed  theatres  lefs  incon¬ 
venient. 

Plays  were  reprefented  only  during  the  three  feftivals 
folemnized  in  honour  of  Bacchus.  The  firft  of  thefe 
was  celebrated  at  the  Piraeus,  where  fome  of  Euripides’s 
pieces  were  firft  performed.  The  fecond,  which  lafted 
only  one  day,  was  kept  at  the  end  of  January  or  begin¬ 
ning  of  February.  The  third,  called  the  greater  Dio- 
nysia ,  was  celebrated  a  month  after.  It  continued  fe- 
veral  days,  and  attra&ed  a  great  multitude  of  fpe&ators. 
In  the  feftivals  which  lafted  only  one  day,  five  or  fix 
dramatic  pieces,  either  tragedies  or  comedies,  were  per¬ 
formed.  But  in  the  greater  Dionyfia,  which  continued 
longer,  12  or  15,  and  fometimes  more,  were  a<fted. 
The  performance  began  early  in  the  morning,  and  fome¬ 
times  lafted  the  whole  day. 

The  chorus,  according  as  the  fubjeft  demanded,  was 
compofed  of  men  and  women,  old  men  or  youths,  citi¬ 
zens  or  {laves,  priefts,  foldiers,  &c.  to  the  number  of 
I  $  in  tragedy,  and  24  in  comedy.  The  chorus  came 
upon  the  ftage  preceded  by  a  flute-player,  who  regula¬ 
ted  their  fteps  ;  fometimes  one  after  the  other,  but  in 
tragedy  more  frequently  three  in  front  and  five  in  depth, 
or  five  in  front  and  three  in  depth. 

J  he  fame  per fons  performed  both  in  tragedy  and  co¬ 
medy  *,  but,  as  among  ourfelves,  it  was  rare  to  meet 
with  any  who  excelled  in  both.  The  pay  of  thofe  who 
in  ^ad  ac(]uired  great  reputation  was  confiderable.  Polus 
X-  et.  tf^ned  a  talent  in  two  days  (equal  to  225I.  fterling  *). 
Players  of  eminence  were  folicited  by  different  a<5lorsof 
Greece  to  attend  their  feftivals.  If,  after  making  an 
engagement,  they  failed,  they  were  obliged  to  pay  a 
certain  fum  of  money  ;  and  if  they  were  abfent  during 
the  feftivals  of  their  own  republic,  they  were  condemn¬ 
ed  to  a  heavy  fine. 

The  attors  had  habits  and  fymbols  fuited  to  their 
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parts.  Kings  wore  a  diadem,  leaned  on  afeeptre  which  Theatre, 
fupported  an  eagle  on  its  top,  and  were  dreffed  in  long '  v 
robes  of  purple  or  other  fplendid  colours  ornamented 
with  gold.  Heroes,  befides  having  their  ftature  fre¬ 
quently  increafed  to  fix  feet  Englifh  f ,  and  their  bulk  t  Ari/l.  in 
in  proportion,  were  frequently  covered  with  the  fkin  oiRaiZm 
a  lion  or  a  tyger,  and  armed  with  fwords,  quivers,  and 
clubs.  All  who  fuffered  misfortunes  wrore  a  black,  lib.  v. 
brown,  or  dirty  white  garment,  which  frequently  hung  cap.  7. 
in  tatters.  There  were  various  kinds  of  mafks  for  tra¬ 
gedy,  comedy,  and  fatire.  Thefe  certainly  took  away 
the  pleafure  arifing  from  the  expreflion  of  the  counte¬ 
nance  ;  but  at  any  rate,  little  pleafure  could  be  derived 
from  this  circumftance  in  a  Grecian  theatre,  from  its 
immenfe  fize,  and  the  great  diftance  of  the  audience 
from  the  ftage. 

Dramatic  entertainments  were  introduced  at  Rome  in 
the  year  of  the  city  391.  They  were  called  ludi feenici \ 
becaufe  they  were  firft  afted  in  a  fhade  formed  by  the 
branches  and  leaves  of  trees.  They  were  borrowed  im¬ 
mediately  from  Etruria,  whence  alfo  they  received  their 
firft  players.  Thefe  Etrurians  at  firft  only  danced  to  a 
flute,  without  either  finging  or  a&ing.  The  Roman 
youth  foon  imitated  them  at  their  folemn  feftivals,  add¬ 
ing  raillery  in  rude  verfes,  and  geftures  adapted  to  the 
fubjeft.  Thefe  verfes  were  called  Fefcennitii ,  from  Fef- 
cennia,  a  city  of  Etruria.  Livius  Andronicus  was  the 
firft  poet  who  wrote  a  regular  play  in  Latin.  This  hap¬ 
pened  in  the  year  of  Rome  512  or  514,  about  160  years 
after  the  death  of  Sophocles  and  Euripides,  and  52  af¬ 
ter  that  of  Menander.  The  Grecian  model  was  after¬ 
wards  introduced  and  cultivated  much  by  fucceeding 
dramatic  writers.  This  was  the  model  of  Menander, 
for  the  old  and  middle  comedy  was  unknown  at  Rome. 

As  the  Romans  were  only  imitators  of  the  Greeks  in  . 
the  dramatic  art,  as  well  as  in  moft  of  the  arts  and  fai¬ 
ences,  nothing  more  is  neceffary  to  be  faid  in  addition 
ta  the  account  which  we  have  already  given  of  the  Gre¬ 
cian  ftage. 

The  origin  of  the  Englifh  ftage  is  hid  in  obfeurity. 

It  was  not,  however,  copied  from  the  Grecian  or  Ro¬ 
man  ;  for  it  was  evidently  different  in  form  as  well  as  in 
matter,  and  may  uTith  more  propriety  be  deduced  fronr 
a  Gothic  original.  It  appears  that  there  wrere  theatrical 
entertainments  in  England  almoft  as  early  as  the  con- 
queft  ;  for  we  are  told  by  William  Stephanides  or  Fi Qentle- 
Stephen,  a  monk,  who  in  the  reign  of  Henry  II.  wrote  man’s  Ma - 
his  Defer iptio  NobiliJJimce  Civitatis  Londoniee ,  that ga%ine for 
“  London,  inftead  of  the  common  interludes  of  the  the- 
atre,  had  plays  of  a  more  holy  kind  ;  reprefentations  of 
the  miracles  of  confeffors,  and  the  fufferings  of  martyrs.” 

At  this  time  there  ivere  alfo  certain  fets  of  idle  people, 
who  travelled  the  countries  and  were  called  Mummers , 
a  kind  of  vagrant  comedians,  whofe  excellence  confifted 
altogether  in  mimickry  and  humour. 

It  is  probable  that,  foon  after  this  time,  the  drhmatie 
reprefentations  called  Mijferies  were  exhibited  :  Thefe 
myfteries  were  taken  from  feripture-hiftory  :  fome  repre¬ 
fented  the  creation  of  the  world,  with  the  fall  of  Adam 
and  Eve;  fome  the  ftory  of  Jofeph  ;  and  others  even 
the  incarnation  and  fufferings  of  the  Son  of  God.  Thefe  r...  , 
pieces  were  exhibited  in  a  manner  fo  ridiculous  as  to  ^Ai>olo^yfor 
vour  libertinifm  and  infidelity,  as  appears  by  a  petition  Airlift, 
of  the  chaunters  of  St  Paul’s  cathedral  to  Richard  II. 
in  1378,  praying,,  that  “  fome  unexpert  people  might 
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,  ■ -theatre^  be  prohibited  from  reprefenting  the  hiftory  of  the  Old 
Teftament  to  the  prejudice  of  the  faid  clergy,  who  had 
been  at  great  expence  to  reprefent  it  publicly  at  Chrift- 
mas.” 

In  the  year  1390,  the  parifh  clerks  of  London  arc 
faid  to  have  played  interludes  at  Skinner’s-well  on  three 
fucceflive  days  in  July  j  and,  in  1409,  to  have  a&ed 
for  eight  days  fueceflivcly  a  play  concerning  the  crea¬ 
tion  of  the  world,  at  the  fame  place  which  thence  ac¬ 
quired  the  name  of  Clerkenwel/. 

Thefe  Myfteries  were  fucceeded  by  Moralities,  in 
which  there  were  fome  rude  traces  of  a  fable  and  a  mo¬ 
ral ;  and  fome  alfo  of  poetry,  the  virtues,  vices,  and 
other  afre&ions  of  the  mind  being  frequently  perfonified. 

After  thefe  Moralities  came  what  were  called  Inter¬ 
ludes,  which  made  fome  approaches  to  wit  and  humour. 
Many  of  thefe  pieces  were  written  by  John  Heywood, 
jefter  to  Henry 'VIII. 

In  the  time  of  Henry  VIII.  one  or  two  pieces  had 
been  publifhed  under  the  claffical  names  of  Comedy  and 
1  ragedy ,  but  they  appear  not  to  have  been  intended  for 
popular  ufe.  It  was  not  till  the  religious  ferments  had 
Percy's  Re-  glided  that  the  public  had  leifure  to  attend  to  drama- 
lics  of  An-  tic  poetry.  In  the  reign  of  Elizabeth,  tragedies  and  co- 
mec^es  began  to  appear  in  form,  and  could  the  poets  have 
y  oetry'  perfevered,  the  firft  models  were good.  Gorboduc ,  a  regu¬ 
lar  tragedy,  was  a&ed  in  1561 ;  and  Gafcoigne,  in  1566, 
exhibited  Jocafa,  a  tranflation  from  Euripides,  as  alfo 
The  Suppofes ,  a  regular  comedy,  from  Afiofto,  near  30 
years  before  any  of  Shakefpeare’s  were  printed. 

The  people,  however,  ftill  retained  a  relidi  for  their 
old  myfteries  and  moralities,  and  the  popular  dramatic 
poets  feem  to  have  made  them  their  models.*  The  gra¬ 
ver  fort  of  moralities  appear  to  have  given  birth  to  our 
modern  tragedy  ;  as  our  comedy  evidently  took  its  rife 
from  the  lighter  interludes  of  that  kind.  And  as  moft 
of  thefe  pieces  contain  an  abfurd  mixture  of  religion  and 
buffoonery,  an  eminent  critic  has  Well  deduced  from 
thence  the  origin  of  our  unnatural  tragi-comedics.  Even 
after  the  people  had  been  accuftomed  to  tragedies  and-^co- 
>  in dies,  moralities  ftill  kept  their  ground.  One  of  them, 
intitled  The  New  Cujlom ,  was  printed  fo  late  as  1573. 
At  length  they  aflumed  the  name  of  mafques ,  and,  with 
fome  claftical  improvements,  became  in  the  two  follow¬ 
ing  reigns  the  favourite  entertainments  of  the  court. 

As  for  the  old  myfteries,  which  ceafed  to  be  a&ed 
after  the  reformation,  they  feem  to  have  given  rife  to  a 
third  fpecies  of  ftage  exhibition  \  which,  though  now 
confounded  with  tragedy  or  comedy,  was  by  our  firft 
dramatic  writers  confidercd  as  quite  diftin&  from  them  t 
buth  :  thefe  were  hiftorical  plays,  or  hiftories  ;  a  fpecies 
of  dramatic  writing  which  refembled  the  old  myfteries 
in  representing  a  feries  of  hiftorical  events  Amply  in  the 
order  of  time  in  which  they  happened,  without  any  re¬ 
gard  to  the  three  great  unities.  Thefe  pieces  feem  to 
differ  from  tragedy  juft  as  much  as  hiftorical  poems  do 
from  epic:  as  the  Pharfalia  does  from  the  iEneid. 
What  might  contribute  to  make  dramatic  poetry  take 
this  turn  was,  that  foon  after  the  myfteries  ceafed  to  be 
exhibited,  there  was  publifheda  large  colle&ion  of  poe¬ 
tical  narratives,  called  the  Mirror for  Magiftrates,  where- 
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in  a  great  number  of  the  moft  eminent  chara&ers  }n 
EngliOi  hiftory  are  drawn  relating  their  own  misfortunes. 
This  book  was  popular  and  of  a  dramatic  caft  ;  and* 
therefore,  as  an  elegant  writer  has  well  obferved,  might 
have  its  influence  in  producing  hiftoric  plays.  Thefe 
narratives  probably  furnifhed  the  fubje&s,  and  the  an¬ 
cient  myfteries  fuggefted  the  plan. 

1  hat  our  old  writers  confidercd  hiftorical  plays  as 
fomewhat  diftin&  from  tragedy  and  comedy,  appears 
from  number! els  paffages  of  their  works.  “  Of  late  days 
(fays  Stow  in  his  Survey  of  London),,  inftead  of  thofe 
ftage  plays  have  been  ufed  comedies,  tragedies,  inter¬ 
ludes,  and  hiftories,  both  true  and  fained.”  Beaumont 
and  Fletcher,  in  the  prologue  to  the  Captain ,  fay, 

“  This  is  nor  comedy,  nor  tragedy, 

“  Nor  hiftoryd 9 

Polonius  in  Hamlet  commends  the  a&ors  as  the  beft  in 
the  world,  either  for  tragedie,  comedie,  hiftorie,  pafto- 
ral,  &c.  And  Shakefpeare’s  friends,  Heminge  and  Con- 
del!,  in  the  firft  folio  edition  of  his  plays’,  in  1 623,  have 
not  only  intitled  their  book  “  Mr  William  Shakefpeare’s 
’  Comedies,  Hiftories,  and  Tragedies,”  but,  in  their  table 
of  contents,  have  arranged  them  under  thofe  three  feve- 
ral  heads  ;  placing  in  the  clafs  of  hiftories,  “King  John, 
Richard  II.  Henry  IV.  two  parts,  Henry  V.  Henry  VI. 
three  parts,  Richard  III.  and  Henry  VIII.” 

This  diftin&ion  deferves  the  attention  of  the  critics: 
for  if  it  be  the  firft  canon  of  found  criticifm  to  examine 
any  work  by  thofe  rules  the  author  preferibed  for  his  firft 
obfervance  ;  then  we  ought  to  try  Shakefpeare’s  hifto¬ 
ries  by  the  general  laws  of  tragedy  and  comedy.  Whe¬ 
ther  the  rule  itfelf  be  vicious  or  not,  is  another  inquiry  5 
but  certainly  we  ought  to  examine  a  work  only  by  thofe 
principles  according  to  which  it  was  compofed.  This 
would  fave  much  impertinent  criticifm. 

Not  fewer  than  19  playhoufes  had  been  opened  be¬ 
fore  the  year  1633,  when  Prynne  publifhed  his  Hiftrio- 
mafix.  From  this  writer  we  learn  that  tobacco,  wine, 
and  beer,  were  in  thofe  days  the  ufual  accommodations 
in  the  theatre,  as  now  at  Sadlers  Wells.  With  regard 
to  the  ancient  prices  of  adtniftion,  the  playhoufe  called 
the  Hope  had  five  different  priced  feats,  from  fixpence 
to  half-a-crown.  Some  houfes  had  penny  benches.  The 
two-penny  gallery  is  mentioned  in  the  prologue  to  Beau¬ 
mont  and  Fletcher’s  Woman-hater  ;  and  feats  of  three¬ 
pence  and  a  groat  in  the  paffage  of  Prynne  laft  referred 
to.  But  the  general  price  of  what  is  now  called  the 
Pitt  feems  to  have  been  a  (hilling.  The  time  of  exhibi¬ 
tion  was  early  in  the  afternoon,  their  plays  being  gene¬ 
rally  a&ed  by  day-light.  All  female  parts  were  per¬ 
formed  by  men,  no  a&refs  being  ever  feen  on  the  pub¬ 
lic  ftage  before  the  civil  wars.  And  as  for  the  play¬ 
houfe  furniture  and  ornaments,  they  had  no  other  feenes 
nor  decorations  of  the  ftage,  but  only  old  tapeftry,  and 
the  ftage  ftrewed  with  rufhes,  with  habits  accordingly? 
as  we  are  affured  in  a  fhort  Difcourfe  on  the  Englifh 
Stage,  fubjoined  to  Flecknoe’s  Love's- Kingdom,  1674, 

1 2mo. 

(b)  For  the  ftate  of  the  theatre  during  the  time  of 
Shakefpeare,  fee  Playhouse  \  where  &  full  account  of 


)  e  have  been  anxious  to  give  as  full  aft  account  of  the  ancient  Englifh  drama  as  we  could  :  we  muft  not 
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T  itre.  it  is  given  from  the  late  valuable  edition  of  our  illufiri- 
u.  -"'ous  poet’s  works  by  Mr  Malone.  During  the  whole 
reign  of  James  I.  the  theatre  was  in  great  profperity  and 
reputation  :  dramatic  authors  abounded,  and  every  year 
produced  a  number  of  new  plays  ;  it  became  a  fafhion 
for  the  nobility  to  celebrate  their  weddings,  birthdays, 
and  other  occafions  of  rejoicing,  with  mafques  and  in¬ 
terludes,  which  were  exhibited  with  furprifing  expence  ; 
our  great  archited,  Inigo  Jones,  being  frequently  em¬ 
ployed  to  furnifli  decorations,  with  all  the  luxuriance  of 
his  invention  and  magnificence  of  his  art.  The  king 
and  his  lords,  and  the  queen  and  her  ladies,  frequently 
performed  in  thefe  mafques  at  court,  and  the  nobility  at 
their  private  honfes ;  nor  was  any  public  entertainment 
thought  complete  without  them.  This  tafte  for  thea¬ 
trical  entertainments  continued  during  great  part  of  the 
reign  of  King  Charles  I.  ;  but,  in  the  year  1633,  it  be¬ 
gan  to  be  oppofed  by  the  Puritans  from  the  prefs  ;  and 
the  troubles  that  foon  after  followed  entirely  fufpended 
them  till  the  reftoration  of  King  Charles  II.  in  1660. 

The  king,  at  his  refioration,  granted  two  patents, 
one  to  Henry  Killigrew,  Efq.  and  the  other  to  Sir  Wil¬ 
liam  Davenant,  and  their  heirs  and  afligns,  for  forming 
two  diftinft  companies  of  comedians.  Killigrew’s  were 
called  the  King's  Servants ,  and  Davenant’s  the  Duke's 
Company,  About  ten  of  the  company  called  the  King's 
Servants  were  on  the  royal  houfehold  efiabliifiment,  ha¬ 
ving  each  ten  yards  of  fcarlet  cloth,  with  a  proper 
quantity  of  lace  allowed  them  for  liveries  ;  and  in  their 
warrants  from  the  lord  chamberlain  they  were  ftyled 
gentlemen  of  the  great  chamber . 

Till  this  time  no  woman  had  been  feen  upon  the 
Englifh  fiage,  the  chara&ers  of  women  having  always 
been  performed  by  boys,  or  young  men  of  an  effeminate 
afpeft,  which  probably  induced  Shakefpeare  to  make  fo 
few  of  his  plays  depend  upon  female  chara&ers,  as  they 
muft  have  been  performed  to  great  difadvantage.  The 
principal  characters  of  his  women  are  innocence  and  fim- 
plicity,  fuch  are  Defdemona  and  Ophelia  ;  and  his  fpe- 
cimen  of  fonjnefs  and  virtue  in  Portia  is  very  fliort. 
But  the  power  of  real  and  beautiful  women  was  now 
added  to  the  fiage  ;  and  all  the  capital  plays  of  Shake- 
fpeare,  Fletcher,  and  Ben  Jonfon,  were  divided  between 
the  two  companies,  by  their  own  alternate  choice,  and 
the  approbation  of  the  court. 

The  king’s  fervants  feem  to  have  been  allowed  to  be 
the  bed  company  ;  and  when  the  variety  of  plays  began 
to  be  exhaufied,  they  drew  the  greater  audiences.  Da¬ 
venant,  therefore,  to  make  head  again fi  them,  firfi  add¬ 
ed  fpe&aele  and  tnufie  to  action,  and  introduced  a  new 
fpecies  of  plays,  fince  called  dramatic  operas  ;  among 
thefe  were,  The  Tempejl ,  Pfyche ,  and  Circe ;  which, 
with  many  others,  were  fet  off  with  the  moff  expenfive 
decorations  of  feenesand  habits,  and  with  the  befi  voices 
and  dancers. 

In  1684  the  two  houfes  united,  and  continued  toge¬ 
ther  for  ten  years.  In  1690  the  play  began  at  four 
0  clock  ;  and,  we  are  told,  the  ladies  of  fafhion  ufed  to 
take  the  evening  air  in  Hyde-park  after  the  reprefenta- 
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tion  ;  by  which  it  appears  that  the  exhibitions  were  in  Theatre* 
fummer  too.  I  he  principal  aCtors  were,  Betterton, 
Montfort,  Kynafton,  Sandford,  Nokes,  Underhill,  and 
Leigh,  commonly  called  Tony  Leigh ;  the  a&reffes 
were,  Mrs  Betterton,  Barry,  Leigh,  Butler,  Montfort, 
and  Bracegirdle  ;  and  to  this  company,  in  this  year, 
old  Cibber  was  admitted  as  a  performer  in  the  loweft 
rank.  It  was  a  rule  with  the  patentees,  that  no  young 
perfon,  who  offered  himfelf  as  an  ador,  Ihould  be  ad^ 
mitted  into  pay  till  after  at  leaf!  half  a  year’s  probation  ; 
and  Cibber  waited  full  three  quarters  of  a  year  before 
he  was  taken  into  a  falary  of  res.  a-week. 

In  1695  a  new  theatre  was  opened  with  Mr  Con¬ 
greve’s  comedy  of  Love  for  Love,  which  had  fuch  ex¬ 
traordinary  fuccefs  (fays  Cibber)  that  fcarce  any  other 
play  was  a&ed  there  till  the  end  of  the  feafon  •  but 
when  the  feafon  ended,  which  appears  to  have  begun  ia 
June,  he  does  not  tell  us,  and  it  is  indeed  difficult  to 
guefs  ;  for  though  the  company  aCted  in  fummer,  it 
feems  improbable  that  they  fliould  fliut  up  the  houfe  in 
winter,  as  it  is  difficult  to  conceive  any  reafon  for  fo  do¬ 
ing.  Congreve  was  then  in  fuch  high  reputation,  that 
this  company  offered  him  a  whole  fhare  (but  into  how 
many  fliares  the  whole  was  divided  Colley  has  not. 
told  us)  upon  condition  he  would  give  them  a  new  play 
every  year.  *1  his  offer  he  accepted,  and  received  the 
advantage,  though  he  never  fulfilled  the  condition  ;  for 
it  was  three  years  before  he  produced  the  Mourning 
Bride ,  and  three  more  before  he  gave  them  the  Way  of 
the  World, 

It  is  not  neceffary  that  we  give  in  detail  the  remain¬ 
ing  hi  dory  of  the  Englifh  fiage  :  thofe  who  are  anxious 
to  be  acquainted  with  it  may'confult  Cibber’s  hifiory  of 
the  fiage,  continued  by  ViCtor,  under  the  title  of  A 
Hi/lory  of  the  Iheatres  of  London  and  Dublin  from  the 
year  1730.  We  fhall  only  mention  a  few  faffs  refpeCL 
ing  the  falaries  of  the  players  about  that  period,  and  the 
rife  of  the  price  of  play  tickets. 

A  difference  having  arifen  in  1733  between  the  ma~ 
nagers  and  aftnrs,  mofi  of  the  a&ors  fet  up  for  them- 
felves  at  the  little  theatre  in  the  Haymarkct.  Upon 
this  the  managers  publifiied  the  following  account  of 
their  falaries,  to  fiiow  the  public  how  little  room  they 
had  to  mutiny.  To  Mr  Colley  Cibber,  from  the  time 
of  letting  his  fhare  till  he  left  the  fiage,  1  2I.  12s.  per 
week.  Mr  The.  Cibber  5I.  and  his  wife’s  whole  falary  Gentle - 
till  her  death,  without  doing  the  company  any  fervicc  man's  Ma~ 
the  greatefi  part  of  the  winter  5  and  his  own  alfo,  dur- ***'"*  for 
ing  the  time  of  his  being  ill,  who  performed  but  feldom  *733% 
till  after  Chriftmas.  Mr  Mills  jun.  3I.  under  the  .fame 
circumfiances  with  regard  to  his  wife.  Mr  Mills  fen. 
il.  per  day  for  200  days  certain,  and  a  benefit  clear  of 
all  charges.  Mr  Johnfion  5I.  Mr  Miller  5I.  paid 
him  eight  weeks  before  he  aCted,  befidcs  a  prefent  of  10 
guineas.  Mr  Harper  4I.  and  a  prefent  of  10  guineas. 

Mr  Griffin  4I.  and  a  prefent.  Mr  Shepard  3I.  Mr 
Hallam,  for  himfelf  and  father  (though  the  latter  is  of 
little  or  no  fervice)  3I.  Mrs  Heron  5I.  raifed  from  40s, 
laft  winter,  yet  refufed  to  play  feveral  parts  affigned' 

her, 


omit,  however,  to  inform  our  readers  what  Mr  Malone  fays  of  the  old  plays,  viz.,  that  not  one  play  publifiied  be- 
ore  J592  wiU  bear  a  fecond  reading;  and  that  exclufive  of  myfteries,  moralities,  and  tranflations,  there  are  buf- 
34  P^ces  extant  which  were  publiihed  before  that  period* 
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her,  and  a&ed  but  feldom  this  feafon.  Mrs  Butler  3I. 
per  week.  By  thefe  and  other  falaries,  with  the  inci- 
'  dent  charges  (befides  clothes  and  fcenes),  the  patentees 
are  at  the  daily  charge  of  49I.  odd  money,  each  ading- 
day. 

Till  about  the  fame  time,  the  prices  at  the  theatre 
"Were  4s.  the  boxes,  2*.  6d.  the  pit,  is.  6d.  the  firft 
gallery,  and  is.  the  fecund,  except  upon  the  firil  run 
of  a  new  play  or  pantomime,  when  the  boxes  were 
5s.  the  pit  3s.  the  firft  gallery  2s.  and  the  fecund  Is. 
But  Fleetwood  thought  fit  to  raife  the  prices  for  an 
old  pantomime,  which  was  revived  without  expence. 
This  produced  a  riot  for  feveral  nights,  -and  at  lad  a 
number  deputed  by  the  pit  had  an  interview  with  the 
manager  in  the  green  room,  where  it  was  agreed, 
that  the  advanced  prices  Humid  be  conftantly  paid  at 
the  doors,  and  that  fuch  perfons  as  did  not  ehoofe  to 
flay  the  entertainment  (hould  have  the  advanced, part 
of  their  money  returned.  This  was  a  very  advanta¬ 
geous  agreement  for  the  manager  5  becaufe,  when  the 
audience  had  once  paid  their  money,  and  were  feat- 
ed,  very  few  went  out  at  the  end  of  the  play,  and 
demanded  their  advanced  money  5  the  few  that  did 
it  at  firft,  foon  grew  tired,  -and  at  laft  it  fettled  in 
the  quiet  payment  of  the  advanced  price,  as  at  this 
« day. 

It  has  been  frequently  a  fubjeft  of  debate,  whether 
the  ftage  be  favourable  to  morals.  We  do  not  mean 
to  enter  into  the  con  trover  fy  ;  but  we  fhall  make  an 
obfervation  or  two.  It  will  be  allowed  by  all,  that 
the  intention  of  the  players  in  ading,  is  to  procure 
money  ;  and  the  intention  of  the  audience  in  attend¬ 
ing  the  .  theatre,  is  to  feek  amufement.  The  players 
then  will  only  ad  fuch  plays  as  they  believe  will  an¬ 
swer  their  intention.  And  what  fort  of  plays  are 
thefe  ?  They  are  fuch  as  correfpond  with  the  opinions, 
manners,  and  tafte,  of  the  audience.  If  the  tafte  of 
the  audience  be  grofs,  therefore  the  plays  will  be  grofs ; 
if.  delicate  and  refined,  they  will  be  the  fame.  And 
if  we  go  back  to  the  time  of  Shakefpeare,  we  (hall 
find  that  this  has  been  uniformly  the  cafe.  The  con¬ 
ation,  then,  which  we  draw,  is  this,  if  the  tafte  of 
the  audience  be  pure,  free  from  licentioufnefs,  the  plays 
-will  be  the  fame,  .and  the  ftage  will  be  favourable  to 
virtue. 

THEBAID,  celebrated  heroic  poem  of  Statius, 
the  fubjeft  of  which  is  the  civil  war  of  Thebes,  between 
the  two  brothers  Eteocles  and  Polynices  ;  or  Thebes 
taken  by  Thefeus. 

THEBES,  the  name  of  a  celebrated  city  of  ancient 
1  Greece.  It  is  fuppofed  to  have  been  built  by  Cadmus 
Account  of  about  the  year  of  the  world  2555.  This  Cadmus,  ac- 
The  found-  «*d,nS  ,*°  Greeks,  was  the  fan  of  Agenor  king  of 
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Sidon  or  of  Tyre  ;  but  the  Sidonians  allow  him  to  have 

been  of  no  higher  quality  than  his  cook,  and  tell  us  that 
his  wife  was  a  mufician  at  court,  with  whom  he  ran 
away  Into  Greece.  The  Greek  writers  tell  us,  that 
being  commanded  by  his  father  to  go  in  fearch  of  his 
daughter  Europa,  whom  Jupiter  in  the  fhape  of  a  bull 
had  carried  off,  and  forbid  to  return  without  her,  he 
built,  or  rebuilt,  the  city  of  Thebes,  after  having  W 
fought  her  in  vain.  He  was  at  firft  oppofed  by  the  Hy- 
antes  and  Aones  ;  the  former  of  whom  he  defeated  in 
battle,  and  forced  to  retire  into  Locris  ;  the  latter  fub- 
mitted,  anu  were  incorporated  among  his  fubjeefs. 


Thofe  who  endeavour  to  extra#  fome  truth  from  the  fhet . 

multitude  of  fables  in  which  the  early  part  of  the  Gre- ' _ 

cian  hiftory  is  obfeured,  are  of  opinion  that  Cadmus  was  2 
one  of  the  Canaanites  expelled  by  Jofhua  ;  and  that  heSuppofe(1 
was  of  the  family  of  the  CadmoniteS  mentioned  by  Mofes'th  .“V*1 
and  Jolliua.  He  is  univerfalty  allowed  to  have  intro- to* 
duced  the  Plioemeian  lettefs  into  Greece,  fet  up  the  firft 
fchools,  and  introduced  brafs  ;  which,  from  him,  had 
the  name  of  Cadmean  given  to  it.  The  government  of 
Thebes  continued  for  a  long  time  monarchical ;  and  the 
names  of  a  number  of  its  kings  have  been  tranfmitted  to 
us,  with  fome  account  of  their  tranfaftions  3  but  very 
much  obfeured  by  fable. 


Though  the  Thebans* had  been  famed  in  the  early™  3 
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period  of  their  hiftory  for  their  martial  achievements, to. d<| 
yet  in  procefs  of  time  they  feem  to  have  degenerated.  gererate 
At  the  time  of  the  invafion  of  Xerxes,  they  were  the ltupid  pe! 
firft  people  in  Greece  who  were  gained  over  to  the  Per-ple‘ 
fian  intereft.  On  account  of  this  condud,  they  became 
very  obnoxious  to  the  other  ftates,  efpecially  to  the  A- 
thenians,  whofe  power  and  renown  increafed  everyday, 
and  threatened  -at  laft  to  fwallow  them  up  altogether! 

The  Thebans  being  in  no  condition  to  oppofe  fuch  aP 
formidable  power,  put  therafelves  under  the  protedion  fe|ve7u! 
of  the  Spartans,  who,  out  of  jealoufy  of  the  Athenians,  der  the  P! 
readily  forgave  them  5  and  fo  grateful  were  the  The-teaionoj 
bans  for  the  kindnefs  (hown  them  at  this  time,  that  du-theSpaN 
ring  the  whole  of  the  Peleponnefian  war  Sparta  had  not'***' 
s  more  faithful  ally.  By  thefe  means  they  not  only  re¬ 
covered  the  government  of  Boeotia,  of  which  they  had 
been  formerly  in  poffeffion,  till  deprived  of  it  On  account 
of  their  Tiding  with  the  Perfians,  but  their  city  became 
one  of  the  firft  in  Greece.  By  this  profperity  the  The¬ 
bans  were  fo  much  elated,  that,  when  the  peace  of  An- 
talcidas  came  to  be  figned,  they  refufed  to  agree  to  it, 
as  they  were  thus  once  more  deprived  of  the  govern- 
ment  of  Boeotia  •,  fo  that  it  was  not  without  the  utmoft  Tie  form 
difficulty  that  they  were  overawed  into  it  by  the  other  of  govern 
ftates.  Not  content  with  forcing  them  to  give  up  thisn,eDtch.aI 
point,  however,  the  Spartans  Undertook  to  change  thegjs,- 
form  of  the  Theban  government,  which  at  this  time  was  fazed  by 
a  democracy*  and  accomplifhed  through  the  treachery  of the  bpar- 
thofe  who  had  the  care  of  the  citadel.  tans. 

The  Thebans  continued  under  the  power  of  the  Spar-T,  ™c, 
tans  for  four  years;  at  the  end  of  which  term  a  confpi- reco« 
racy  being  formed  againft  them  by  fome  of  the  princi-ver  their i 
pal  people  in  the  city,  among  whom  was  a  young  no- ^ 
bleman  named  Pelopidas ,  the  Spartans  were  maffaCred  Peltt?ldai' 
and  driven  out,  and  the  citadel  regained.  During  the 
tumult  Epaminondas,  afterwards  the  celebrated  gene¬ 
ral,  with  a  number  of  the  beft  citizens,  joined  the  party 
of  Pelopidas  ;  and  the  latter  having  called  a  general 
a  fie  mb  ly  of  the  Thebans,  proclaimed  liberty  to  them, 
and.  exhorted  them  in  the  ftrongeft  manner  to  fight  for 
their  country.  Phis  fpeech  was  received  with  the  great- 
eft  acclamations  ;  Pelopidas  was  unanimoufly  proclaim¬ 
ed  the  preferver  of  Thebes,  and  was  charged  with  the 
management  of  the  war  which  was  then  to  be  declared 
againft  Sparta. 

Thefe  tranfadiotis  fo  much  exafperated  the  Spartans, \Var  with 
that  they  immediately  fent  their  king  Cleombrotiis Sparta, 
againft  them,  though  it  was  then  the  depth  of  winter.  * 

The  Athenians,  in  the  mean  time,  who  had  hitherto  af- 
fifted  the  I  hebans,  declined  any  farther  connexion,  left 
they  {hould  draw  upon  themfelves  the  refentment  of 
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tlie  Spartans.  But  they  were  loon  after  determined  to 
3<d  again  on  the  fame  fide,  by  an  attempt  which  the 
Spartan  general,  Sphodnas,  had  raflily  made  on  the  Py. 
raeus  or  harbour  of  Athens.  Thus,  by  means  of  the 
Athenians,  a  powerful  diverfion  was  made  in  favour  of 
the  Thebans,  who  gradually  recovered  all  the  towns  of 
Boeotia,  and  at  length  began  to  aft  offenfively  againft 
their  enemies,  and  made  a  powerful  invafion  in  Phocis. 
They  had  now  many  (harp  encounters  with  them  j 
which,  though  they  did  not  amount  to  decifive  battles, 
s  yet  did  not  fail  to  raife  their  courage,  and  deprefs  that 
?par.  of  the  Spartans.  In  thefe  encounters  Pelopidas  always 
lefeat-  fignalized  himfelf;  and  in  the  battle  of  Tanagra,  where 
'Pelo-the  Lacedaemonians  were  entirely  defeated  by  the  Athe¬ 
nians  and  their  allies,  Pelopidas  had  a  principal  fliare  in 
the  vidlory,  and  killed  the  Spartan  general  with  his  own 
hand.  Soon  after  this,  with  a  body  of  only  300  The¬ 
bans,  he  entirely  routed  and  difperfed  near  1000  Spar¬ 
tans  ;  which  was  the  greatefl  difgrace  the  latter  had 
ever  known  ;  for  till  that  time,  whether  in  war  with  the 
Greeks  or  barbarians,  they  had  never  been  overcome 
by  an  equal,  much  lefs  by  fuch  an  inferior  number  of 
troops. 

T.  hefe  fucceffes  of  the  Thebans  greatly  alarmed  the 
Athenians,  who  continually  fought  to  oppofe  their 
1  and  growing  power.  In  this  oppofition  they  were  joined 
by  the  Platoeans,  who  on  this  account  became  extreme¬ 
ly  obnoxious  to  the  Thebans,  fo  that  they  at  laft  came 
to  a  refolution  to  furprife  their  city.  This  they  accom- 
plifhed,  and  entirely  dedroyed  it,  together  with  Thef- 
pia,  another  city  extremely  well  affedled  to  Athens. 
Soon  after  this,  the  Thebans,  encouraged  by  their  fuc- 
cefs,  began  to  think  of  enlarging  their  territories,  and 
of  making  encroachments  on  their  neighbours,  as  they 
faw  other  dates  had  done  before  them.  This  fpirit  of 
1-  conqued  is  faid  to  have  been  raifed  by  their  general 
Pelopidas;  in  which  he  was  fecotided  by  Epaminondas, 
a  perfon  who,  though  like  him  endowed  with-  all  the 
neceffary  qualities  to  make  a  complete  captain  or  pa¬ 
triot,  had  till  then  preferred  a  private  life,  and  lived  in 
a  conftant  courfe  of  virtue  and  the  dudy  of  philofophy. 
He  had  as  yet  feldom  appeared  in  public,  except  to  get 
himfelf  exeufed  from  thofe  date  employments  which 
were  fo  eagerly  courted  by  others.  This,  however,  had 
not  hindered  him  from  contracting  an  intimate  friend¬ 
ship  with  Pelopidas,  which  had  been  daily  improved  by 
the  correfpondence  of  their  tempers  and  principles,  as 
well  as  by  that  zeal  which  both  difplayed  for  the  good 
of  their  country  ;  which  lad  had  made  them,  even  be¬ 
fore  this  time,  appear  together  in  aCtion,  and  to  fuch 
advantage,  that  Epaminondas’s  meirt  could  be  no  longer 
concealed,  nor  indeed  fuffer  him  to  continue  longer  in 
his  beloved  retirement :  fp  that  he  faw  himfelf,  at  length, 
defervedly  placed  at  the  head  of  the  Theban  troops  ; 
where  he  gave  fuch  early  proofs  of  his  future  prowefs 
and  abilities,  as  juftly  gave  him  the  next  rank  to  Pelo¬ 
pidas.  Both  came  now  to  be  confidered  in  the  fame 
light,  as  generals  in  the  field,  as  governors  at  home, 
and  as  complete  datefmen  in  the  council.  When  the 
general  treaty  for  reftoring  peace  to  Greece  came  to  be 
propofed  by  the  Athenians,  and  was  upon  the  point  of 
being  executed  by  the  red  of  the  dates,  the  Thebans 
refufed  to  agree  to  it,  unlefs  they  were  comprehended 
in  it  under  the  name  of  Boeotians .  This  demand  was  as 
•  renuoufiy  oppofed  by  the  other  contracting  powers  as 
Vol.  XX.  Part  I. 


nt  of 
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infided  on  by  Epaminondas,  who  was  there  as  ambaffa-  Thebe**, 
dor  on  the  part  of  the  Thebans.  Agefilaus,  in  particu- 
lar,  told  him  in  plain  terms,  that  the  Thebans  ought  to  jj-s  ^er 
evacuate  Boeotia,  and  leave  the  cities  of  it  free  and  in-ence  with 
dependent.  To  which  it  was  anfvvered  by  him,  that  Agefilaus 
the  Lacedaemonians  would  do  well  to  fet  them  the  ex-  kinS  of 
ample,  by  redoring  Meffenia  to  its  ancient  proprietors,  ^>art!U 
and  Laconia  to  its  ancient  freedom  ;  for  that  the  pre- 
tenfions  of  the  city  of  Thebes  to  Boeotia  were  as  well 
founded,  at  lead,  as  thofe  of  Sparta  to  thofe  two  coun¬ 
tries.  After  this  he  went  on,  and  fhowed  how  far 
Sparta  had  aggrandized  herfelf  at  the  expen ce  of  her 
neighbours  :  that  peace  might  be  indeed  obtained,  and 
upon  a  folid  and  lading  footing  ;  but  that  this  could  not 
be  otherwife  than  by  bringing  all  to  an  equality.  This 
bold  though  jud  remondrance,  in  which  not  only 
Thebes,  but  Greece  in  general  was  concerned,  failed 
not,  however,  to  exafperate  the  haughty  Spartan  mo¬ 
narch  ;  and  the  Athenians,  who  had  till  now  looked 
upon  the  Thebans  as  dependents  either  on  them  or  on 
the  Macedonians,  were  not  a  little  offended  to  hear  their 
ambaffadors  talk  in  fuch  high  terms.  The  refult  of  the 
conference  was,  that  Agefilaus  druck  the  name  of  Thebes 
out  of  the  treaty,  and  declared  war  againd  them,  about 
the  year  371  B.  C. 

T  he  1  hebans  were  in  no  fmall  condernation  to  fee  The  Spar- 
themfelves  engaged  in  a  war  with  the  powerful  Spar- tans  declare 
tans,  without  any  ally  to  aflid  them  ;  and  the  red  of aSainft 
the  Grecian  dates  having  made  peace  witli  the  latter,  e  CS* 
began  to  look  upon  the  ruin  of  the  former  as  unavoid¬ 
able.  However,  they  refolved  to  make  the  bed  defence 
they  could  ;  and  put  their  army  under  the  command  of 
Epaminondas,  afligning  him,  at  his  own  requed,  fix 
others  to  aft  as  councilors  or  adidants.  The  Theban 
army  confided  at  mod  but  of  6000  men,  whereas  that 
of  the  enemy  was  at  lead  thrice  that  number  3  but  Epa¬ 
minondas  traded  mod  to  his  horfe,  wherein  he  had  much 
the  advantage  both  in  quality  and  good  management  : 
the  red  he  endeavoured  to  fupply  by  the  difpofition  of 
his  men,  and  the  vigour  of  the  attack.  He  even  refufed 
to  fuffer  any  tp  ferve  under  him  in  the  engagement,  but 
fuch  as  he  knew  to  be  fully  refolved  to  conquer  or  die. 

The  two  armies  met  at  Leu&ra,  where  the  Spartans  Are  entire, 
were  defeated  with  great  daughter,  as  related  under  that  Jy  defeated 
article.  at  Leu<dra.- 

#  The  vi&orious  general,  defirous  to  improve  this  great 
vfiffory,  fent  an  herald,  crowned  with  garlands,  to  com¬ 
municate  it  in  form  to  the  Athenians,  in  hopes  that  this 
would  be  an  effectual  means  to  reunite  them  to  the  The-  I4 
ban  intered.  But  it  proved  quite  otherwife.  Athens,  The  Athe- 
which  now  looked  upon  them  with  a  jealous  eye,  andniansjea- 
had  then  in  view  the  fovereignty  of  Greece,  chufe  ra-*ous  °*  tbe 
thcr,  if  they  could  not  wholly  obtain  it,  to  diare  it  with  lheban3, 
Sparta,  than  to  let  the  Thebans  into  the  whole  ;  and 
therefore  even  declined  giving  their  herald  audience. 

However,  the  Thebans  took  care  to  drengthen  them- 
felves  by  alliances  ;  and,  befides  the  Arcadians  and  E- 
leans,  had  got  the  Phocians,  Locrians,  Aearnanians,  Eu- 
boeans,  and  other  dates,  under  their  dependence  :  fo  that  r 
they  were  now  in  a  condition  to  aft  offenfively  agpdnfl  The  The- 
the  Spartans.  Accordingly,  under  pretence  of  addling  bans  invade 
the  Arcadians,  they  entered  Peloponnefus  with  a  gallant  bel°P?nne- 
army,  with  Epaminondas  and  Pelopidas  at  their  head, 

Here  they  were  joined  by  the  Arcadian  and  other  con- army,  but6 
federate  forces  ;  fo  that  the  whole  amounted  to  40,000,  are  repd.- 
R  r  'fomcie(b 
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fome  fay  50,000  men,  befides  great  numbers  of  thofe 
who  followed  the  camp,  rather  for  plunder  than  fight¬ 
ing,  and  were  computed  about  20,000  more.  I  he 
army  was  divided  into  four  columns,  and  moved  ftraight 
towards  Sellafia,  the  place  of  rendezvous,  from  which 
they  purfued  their  journey  with  fire  and  fword  towards 
Sparta.  But  here  they  were  repulfed  by  Agefilaus, 
who  was  then  returned  to  that  metropolis. 

To  repair,  in  fome  meafure,  this  difgrace,  and  at 
the  fame  time  to  leave  fome  lading  monument  which 
fhould  redound  as  much  to  his  glory  as  to  the  mortifi¬ 
cation  of  the  Spartans,  Epaminondas  left  not  their  ter¬ 
ritories  till  he  had  reftored  the  pofterity  of  the  old 
Meffenians  to  their  ancient  dominions,  out  of  which  they 
had  been  bnniffied  near  300  years  ^  rebuilt  their  capi¬ 
tal,  and  left  a  firing  garrifon  for  its  defence.  He 
mans  refto-  was,  however,  nearly  cut  off  in  his  return  by  Iphicrates, 

12,000  men  to  in 


Thebes. 


ancien/do'11  w^om  ^ie  Athenians  had  fent  with 
minions.  ~  tercept  him  }  but  this  lad  loitered  fo  long  at  Corinth, 
that  the  Thebans  had  paffed  the  defiles  of  Ccnchreos, 
the  chief  place  where  he  could  have  obdru&ed  his  re¬ 
treat  had  he  taken  poffeffion  of  it  in  proper  time.  Epa¬ 
minondas  continued  his  march  till  he  came  in  full  view 
of  the  city  of  Corinth.  He  found  the  roads  choked 
up  with  trees,  rocks,  dones,  and  every  thing  that  could 
render  them  impaffable  \  and  the  Corinthians  well  forti¬ 
fied,  and  refolute  on  a  dout  defence.  But  he  came  fo 
furioudy  upon  them,  notwithdanding  all  thefe  difficult 
ties,  that  they  abandoned  all  their  entrenchments  and 
The  Gorin  outwor^s  to  the  Thebans,  and  ded  into  the  city.  Thither 
thiars  de-  thefe  purfued  them  fword  in  hand,  and  made  an  horrid 
teated.  daughter  of  them  \  infomUch  that  Corinth  mud  have 
unavoidably  fallen  into  their  hands,  had  their  generals 
thought  fit  to  purfue  thefe  advantages  }  but  whether 
they  were  afraid  of  the  Athenians  falling  upon  them, 
or  apprehended  fome  dangerous  ambufh  in  a  country 
with  which  they  were  but  indifferently  acquainted,  or 
whether  the  army  was  too  much  weakened  through  fo 
many  fatigues,  or  ladlv,  whether  the  coldnefs  of  the 
feafon,  it  being  then  the  depth  of  winter,  would  not 
iS  permit  them  to  proceed  farther,  they  immediately  march- 
Epaminon-  ed  towards  Boeotia.  This  gave  iuch  an  advantage  to 
das  and  Pe-  their  enemies,  that  they  met  with  a  very  mortifying  rc- 
opidas  dif-  ceptjon  at  their  return  to  Thebes,  where  they  were  both 
arreded,  and  feized  as  date-prifoners,  for  having  pre- 
fumed  to  prolong  their  command  four  months  longer 
than  the  time  limited  by  law,  which  time  took  in  almod 
the  whole  of  their  expedition  from  their  fird  entrance 
into  Peloponnefus.  However,  at  lad,  the  judges  being 
afhamed  to  proceed  any  farther,  they  were  both  honour¬ 
ably  acquitted. 

This  profccution  had  been  chiefly  carried  on  and  en¬ 
couraged  by  Meneclides  a  difeontented  Theban,  and  a 
bold  and  able  fpcaker,  who,  by  his  artful  calumnies  at 
the  trial,  had  fo  far  prevailed  with  the  judges  as  to  get 
Epaminondas  deprived  of  the  government  of  Boeotia  for 
a  whole  year,  though  he, could  not  gain  the  fame  advan- 
tage  againd  Pelopidas,  who  was  a  greater  favourite  of 
the  people,  as  being  his  fenior. 

By  this  delay  the  Spartans,  with  much  difficulty,  had 
ith recovered  themfelves  from  their  great  defeat  at  Leu£lra, 
and  fettled  their  affairs  in  as  good  a  podure  as  they 
could  5  but  though  they  had  repulfed  the  Thebans  in 
Peloponnefus,  yet  from  the  exploits  they  had  performed 
there,  efpecially  in  the  difmembering  the  whole  king- 
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dom  of  Meffenia  from  them,  they  had  dill  caufe  to  fear 
what  their  forces  might  do  under  two  fuch  generals  5 
and  had  accordingly  taken  due  care  to  (Lengthen  thein- 
felves  againd  them,  and  to  provide  themfelves  with  a 
great  number  of  auxiliaries  from  other  dates,  efpecially 
from  that  of  Athens,  with  whom  they  had  renewed 
their  old  treaty,  and  had  agreed  that  each  (hould  have 
the  command  five  days  alternately.  Soon  after  this 
treaty  the  Arcadians  renewed  the  war,  and  took  Pal- 
lene  in  Laconia  by  dorm,  put  the  garrifon  to  the  fword, 
and  were  prefently  affided  by  the  Argives  and  Eleans, 
and  efpecially  by  the  Thebans,  who  fent  to  them  7000 
foot  and  500  horfe  under  the  command  of  Epaminon¬ 
das.  This  fo  alarmed  the  Athenians  likewife,  that  they 
immediately  fent  Gobrias  with  fome  forces  to  oppofe  his 
paffage  in  good  earned  \  and  he  fo  behaved  himfelf  a- 
gainft  the  Thebans,  that  they  were  forced  to  abandon 
Peloponnefus  a  fecond  time.  This  ill  fuccels  gave  fre(h^e  ^ 
occafion  to  the  enemies  of  Epaminondas  to  bhme  his  bans  rem 
conduct  in  the  highed  terms,  notwithdanding  the  fin- fed. 
gular  bravery  with  which  he  and  his  troops  had  forced 
the  pafs.  Even  his  friends  could  not  but  fufpedl  him 
of  partiality  for  the  Spartans,  in  not  purfuing  his  ad¬ 
vantage  over  them,  and  making  a  greater  daughter  of 
them  when  he  had  it  in  his  power  *,  wliild  his  enemies 
made  it  amount  to  no  lefs  than  treachery  to  his  cour. 


try  :  fo  that  their  brave  general  was  once  more  ^ePriv"Jfsa^ 
cd  of  the  government  of  Boeotia,  and  reduced  to  the 


das  degia 
ded. 


condition  of  a  private  man.  He  did  not  continue  long 
under  this  difgrace,  before  an  occafion  offered  to  make 
his  fervices  again  of  fuch  neceffity  to  the  date,  as  to 
give  him  an  opportunity  to  retrieve  his  fame,  and 
wipe  off  the  dain  which  his  enemies  had  thrown  upon 
him. 

The  Theffalians,  who  had  groaned  fome  time  under 
the  tyranny  of  the  ufurper  Alexander,  furnamed  the  n 
Phercean ,  fent  an  embaffy  to  Thebes  to  implore  their  Pelopidas 
aid  and  prote&ion  ;  upon  which  Pelopidas  was  iinme- feized  by 
diately  fent  as  ambaffador  to  expodulate  with  him  on  ^ 
their  behalf.  He  was  then  in  Macedon,  from  whence 
he  took  the  young  prince  Philip,  afterwards  the  celebra¬ 
ted  monarch,  in  order  to  prote£  and  educate  him  j  and, 
upon  his  return,  marched  direflly  to  Pharfalus  in  Thef- 
faly,  in  order  to  punifh  the  treachery  of  fome  mercena¬ 
ries,  who  had  deferted  the  Thebans  in  that  expedition  \ 
but  when  he  came  thither,  he  was  furprifed  to  be  met 
by  the  tyrant  at  the  head  of  a  numerous  army  before 
that  city,  whilft  his  own  was  but  as  an  handful  of  men 
in  comparifon  of  it.  However,  whether  he  fuppofed,  or 
would  be  thought  to  do  fo,  that  Alexander  came  thither 
to  juftify  himfelf,  and  anfwer  to  the  complaints  alleged 
againft  him,  he  wrent,  with  Ifmenias  his  colleague,  to 
him  unarmed  and  unattended,  not  doubting  but  hischa- 
rafler  as  ambaffador  from  fo  powerful  a  republic,  joined 
to  his  own  charafter  and  authority,  wTould  prote&  them 
from  infult  or  violence  :  but  he  found  himfelf  miftaken  ; 
for  Alexander  had  no  fooner  got  them  into  his  hands, 
than  he  caufed  them  to  be  feized  and  fent  prifoners  to 

Pheraea. 

The  Thebans  highly  refenting  the  indignity  offered  ^ 
to  their  ambaffadors,  fent  immediately  an  army  int0 10  refcue 
Theffaly  :  but  the  generals  were  repulfed  with  great  lofs ^  de« 
by  the  Pheraean  ufurper  ;  and  it  was  owing  to  Epanu-  feated* 
nondas,  who  was  among  them  only  as  a  private  centinel, 
that  they  were  not  totally  cut  off.  For  the  Thebans, 

finding 
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'  >bes.  finding  themfelves  in  fuch  imminent  danger,  which  they 
u  J  attributed  to  the  incapacity  of  their  generals,  had  imme¬ 
diately  recourfe  to  him,  whofe  valour  and  experience 
had  been  fo  often  tried  ;  and,  partly  by  perfnafions  and 
intreaties,  and  partly  by  threats,  obliged  him  to  take 
Ep  inon-  the  command.  This  foon  gave  a  different  turn  to  their 
da;  ftor-  affairs,  and  converted  their  flight  into  a  fafe  and  regular 
ed.  retreat ;  for  he  took  the  horfe  and  light-armed  foot,  and 
plaeed  himfelf  at  their  head  in  the  rear,  and  charged  the 
enemy  with  fuch  vigour  and  bravery,  that  he  obliged 
them  to  defift  from  their  purfuit. 

(However,  as  the  army  had  fuffered  fuch  lofs  before 
as  not  to  be  able  to  purfue  them  in  their  turn,  he  was 
obliged  to  return  with  them  to  Thebes,  with  their  pu- 
fillanimous  generals  ;  where  the  latter  were  fined  1 2,000 
drachms  each,  and  the  former  was  reinflated  in  the  com¬ 
mand,  and  fent  with  a  new  reinforcement  to  repair  the 
late  difhonour,  and  profecute  their  revenge.  The  news 
of  his  being  in  full  march  on  this  errand  greatly  alarm¬ 
ed  the  tyrant  ;  but  Epaminondas,  preferring  the  fafety 
of  his  imprifoned  colleague  to  all  other  confiderations, 
forbore  pufhing  hoftilities  to  extremes,  for  fear  of  pro¬ 
voking  the  enemy  to  wreak  all  his  fury  on  him  :  to  pre¬ 
vent  which,  he  contented  himfelf  for  a  while  hovering 
about  with  his  army,  and  now  and  then  with  fuch  flight 
fkirmifhes  as  fhould  intimidate  the  tyrant,  and  bring  him 
the  fooner  to  make  fome  fatisfa&ory  offers.  Alexander 
*  Ref  *s  P«-  b*flng  fully  convinced  of  the  fuperiority  of  the  Theban 
fcpjl general,  was  glad  to  accept  of  a  truce  of  30  days,  and 
to  reftore  Pelopidas  and  Ifmenias  to  him  ;  upon  which 
he  immediately  withdrew  his  forces,  and  returned  with 
them  to  Thebes. 

By  this  time  Thebes  was  raifed  to  a  fufficient  height 
of  reputation  and  glory  to  begin  to  aim  in  earnefl  at  the 
fovereignty  of  Greece.  The  main  obftacle  to  it  was, 
that  the  other  ftates  grew  fo  jealous  of  her  prefent  great- 
nefs,  as  to  enter  into  the  flrongeft  alliances  and  confe¬ 
deracies  to  prevent  its  farther  growth  5  fo  that  not  being 
able  now  to  procure  many  allies  at  home,  they  made  no 
difficulty  to  feek  for  them  abroad  ;  and  the  Lacedcemc- 
nians,  by  leading  the  van,  gave  them  a  plaufible  pre¬ 
tence  to  follow  their  fteps,  and  procure  an  alliance  with 
Perfia,  which  at  that  time  they  found  was  ready  to  ac¬ 
cept  of  the  offers  on  any  terms  ;  the  only  queftion  was, 
which  of  the  three  ftates  fhould  be  preferred,  Sparta, 
Athens,  or  Thebes.  At  the  fame  time,  the  Thebans 
propofed  to  their  new  confederates  to  fend  likewife  pro¬ 
per  deputies  to  the  Perfian  court,  in  order  to  fupport 
their  refpedlive  interefts  ;  which  they  readily  agreed  to. 

^  Pel/iaf  were  t^ie  Arcadians,  Eleans,  and  Argives  ;  at  the 

:  a*  t  Per  ^ead  wh°fe  deputation  Pelopidas  was  fent  on  the  be- 
art.  half  of  the  Thebans  *,  which  the  Athenians  being  apprif* 
ed  of,  appointed  two  on  their  part.  Thefe  being  all  ar¬ 
rived  at  the  Perfian  court,  began  to  purfue  each  their 
refpedlive  interefts  •,  but  Pelopidas  had  by  that  time  gain¬ 
ed  fuch  credit  there,  both  for  his  Angular  addrefs  and 
his  extraordinary  exploits,  that  he  was  diftinguiftied  in  a 
particular  manner  from  all  the  other  deputies,  and  was 
received  by  the  king  with  manifeft  marks  of  honour 
and  efteera,  who  freely  owned  himfelf  conyinced  that 
the  Thebans  were  the  people  on  whom  he  could  moft 
fafely  depend  ;  and  after  having  greatly  applauded  the 
equity  of  his  demands,  ratified  and  confirmed  them  with 
great  readinefs,  to  the  no  fmall  mortification  of  the  other 
ftates.  The  fubftance  of  them  was,  that  the  liberties 
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formerly  granted  to  the  other  towns  of  Greece  ftiould 
be  confirmed  ;  that  Meflenia,  in  particular,  fhould  con¬ 
tinue  free  and  independent  on  the  jurifdicftion  of  Sparta  ; 
that  the  Athenians  fhould  lay  up  their  fleet ;  and  that 
the  Thebans  fhould  be  looked  upon  as  the  ancient  and 
hereditary  friends  of  Perfia. 

The  Thebans  took  advantage  of  the  diflenfions  which 
prevailed  among  the  Greeks  as  a  pretence  for  increafing 
their  forces^  and  Epaminondas  thought  it  a  proper  op-  Hie  The 
portunity  for  his  countrymen  to  make  a  bold  effort  to  ba^s  Pro“ 
obtain  the  dominion  at  fea,  as  they  had  obtained  it  in  a 

great  meafure  at  land.  He  propofed  it  to  them  in  a  pub-fleet. 
lie  affembly,  and  encouraged  their  hopes  from  the  expe¬ 
rience  of  the  Lacedaemonians,  who  in  Xerxes’s  time  had, 
with  ten  (hips  only  at  fca,  gained  the  fuperiority  over  the 
Athenians,  who  had  no  fewer  than  200  ;  and  added, 
that  it  would  be  a  difgrace  now  to  Thebes  to  fuffer  two 
fuch  republics  to  engrofs  the  empire  of  fo  extenfive  ati 
element,  without  putting  in  at  lcaft  for  their  fhare  of  it. 

The  people  readily  came  into  his  propofal,  not*  without 
extraordinary  applaufc,  and  immediately  ordered  100 
galleys  to  be  equipped ;  and  in  the  mean  while  fent  him 
to  Rhodes,  Chios,  and  Byzantium,  to  fecure  thofe  flates 
in  their  intereft,  and  get  what  afliftance  he  could  from 
them.  His  negotiations  had  all  the  fnccefs  that  could 
be  wifhed  for,  notwithftanding  the  ftrenuous  oppofition 
of  the  Athenians,  and  of  their  admiral  Laches,  who  was 
fent  with  a  powerful  fquadron  againft  him.  But  what 
more  effe&ually  thwarted  all  his  meafures,  was  the 
work  that  they  found  for  him  at  land,  and  the  obliging 
the  Thebans  to  take  part  in  the  quarrels  that  then  reign¬ 
ed  among  their  neighbours  :  fo  that  whatever  projects 
they  had  concerted,  proved  abortive  for  the  prefent  ; 
and  the  death  of  Epaminondas,  which  happened  not 
long  after,  put  an  effe&ual  flop  to  them. 

During  the  ab  fence  of  that  general,  and.  of  his  colleague 
Pelopidas,  the  Orchomenians,  being  fpirited  up  by  fome 
Theban  fugitives,  had  formed  a  defign  to  change  the 
Theban  government  into  an  ariftoeracy  \  and  300  horfe- 
men  of  the  former  had  been  a&ually  fent  to  put  it  in  exe¬ 
cution.  Their  project,  however,  was  timely  difeovered 
by  the  vigilance  of  the  magiftrates,  who  caufed  them  to  $8 
be  feized,  and  put  immediately  to  death.  They  next  The  city  of 
fent  a  fufficient  force  againft  the  city  of  Orcbomenos,  0rchom 

o  *  HOS  FEZCui 

with  orders  to  put  all  the  men  to  death,  and  to  fell  the 
women  and  children  for  flaves,  which  Was  punctually 
done  ;  after  which  they  razed  that  noble  city  to  the  zp 
ground.  Pelopidas  wras  then  on  his  way  to  Theffaly,  at  Pelopidas 
the  head  of  a  powerful  army,  whither  he  had  been  fent  a~ 

to  aflift  the  Theffalians,  who  ftill  groaned  under  the  ty- ^^cflalia^ 
ranny  of  Alexander  the  Pheraean,  and  had  made  feveral  tyrant, 
brave  efforts  to  recover  their  liberty,  but  had  been  ftilf 
overpowered  by  that  ulurper.  Being  joined  by  the  Thef- 
falians,  he  encamped  in  the  face  of  the  enemy,  though 
far  fuperior  in  number,  and  confiding  of  above  20,00a 
men.  A  fierce  engagement  foon  enfued,  in  which  both 
fidcs  fought  with  uncommon  bravery.  The  place  where 
the  battle  was  fought  was  called  Cynocephala ,  from  fe¬ 
veral  little  hills  on  it,  between  which  there  ran  a  large 
plain.  Both  fidcs  endeavoured  at  firft  to  poll  themfelves 
on  thefe  eminences  with  their  foot,  whilfl  Pelopidas  or¬ 
dered  his  cavalry  to  charge  that  of  the  enemy  below  \ 
which  they  did  with  fuch  fuccefs,  that  they  foon  put 
them  to  the  rout,  and  pnrfued  them  over  the  plain.  This 
obliged  the  tyrant  to  gain  the  tops  of  the  hills*  where  he 
R  r  2  greatly 
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greatly  annoyed  the  ThelTalians  that  endeavoured  to 
force  thofe  afcents  ;  fo  that  Pelopidas  tvas  obliged  to 
give  over  his  purfuit  to  come  to  their  relief.  This  im¬ 
mediately  infpired  the  ThelTalians  with  frefli  courage, 
who  began  again  to  charge  the  enemy  at  feveral  onfets  ; 
and  foon  threw  them  into  fuch  diforder,  that  they  were 
forced  to  give  way.  Pelopidas  no  fooner  perceived  the 
advantage,  than  he  began  to  look  about  for  Alexander, 
Avith  a  defign  of  engaging  him.  Having  found  him  out 
as  he  was  commanding  his  right  wing,  and  endeavouring 
to  rally  his  men,  he  moved  directly  to  him  5  and  being 
got  near  enough  to  be  heard  by  him,  challenged  him  to 
decide  the  battle  by  lingle  combat  with  him.  Alexan¬ 
der,  indead  of  accepting  the  ofFer,  turned  about,  and 
with  all  the  fpeed  he  could  ran  to  fereen  himfelf  a- 
mongft  his  guards.  Upon  this  Pelopidas  charged  him 
with  fuch  furious  fpeed,  that  he  obliged  him  to  retire 
farther,  and  {belter  himfelf  within  the  thickefl  ranks  ^ 
the  fight  of  which  made  him  attack  with  frelli  vigour, 
and  fight  more  defperately  againft  him.  Pie  tried  in 
vain  feveral  times  to  break  through  their  ranks  to  reach 
him,  cutting  down  great  numbers  of  thofe  that  came 
forward  to  oppofe  him  :  his  eagernefs  at  length  expo  fed 
him  fo  far  to  the  darts  that  were  (hot  at  him  at  a  di¬ 
stance,  that  fome  of  them  went  quite  through  his  ar¬ 
mour,  and  gave  him  a  defperate  Avound  or  two,  while 
the  reft  advanced  and  flabbed  him  in  the  breaft  with 
their  fpears. 

It  is  fcarcely  poftible  for  words  to  exprefis  the  grief  and 
defpair  which  not  only  his  brave  Thebans,  but  likewife 
the  ThelTalians  and  other  allies,  Ihowed  at  the  fight  of 
their  (lain  general  :  fome  of  the  latter,  who  had  percoiv- 
ed  the  danger  he  was  expofed  to,  came  down  the  hill 
with  all  poftible  fpeed  to  his  relief;  but  when  they  per¬ 
ceived  that  they  were  come  too  late  to  fave  him,  both 
they  and  the  reft  of  the  little  army  thought  on  nothing 
now  but  to  revenge  his  death.  They  rallied  according¬ 
ly  both  horfe  and  foot,  as  quick  as  poftible,  and  began  to 
charge  the  enemy  afrefti,  and  with  fuch  defperate  fury, 
that  they  at  length  gained  a  complete  victory  over  them- 
and  killed  above  3000  of  them  in  the  purfuit,  befides 
a  much  greater  number  which  they  had  flain  on  the  field 
of  battle,  though  they  ftill  looked  upon  all  thefe  advan¬ 
tages  as  vaftly  too  fmall  to  compenfate  the  lofs  of  their 
brave  general. 

The  news  of  his  death  had  no  fooner  reached  Thebes, 
than  the  whole  city  was  feen  in  as  deep  a  mourning  as 
his  army.  However,  they  fent  a  reinforcement  to  it  of 
7000  foot  and  700  horfe,  as  well  to  revenge  the  death 
of  that  general,  as  to  improve  the  viftory  he  had  gained 
over  the  enemy  ;  by  the  help  of  which  they  fell  fo  fU- 
rioufty  on  them,  that  they  quickly  broke  and  totally  de¬ 
feated  the  {battered  remains  of  Alexander’s  army.  Here¬ 
upon  he  was  forced  to  file  for  peace,  and  to  accept  it  on 
fuch  conditions  as  the  conquerors  thought  fit  to  impofe. 
He  was  at  length  difpatched  in  his  bed  by  his  wife 
Thebe,  aflifted  by  her  brothers,  about  feven  years  after 
his  defeat.  His  body  was  afterwards  dragged  along 
the  ftreets,  trodden  under  foot,  and  left  a  prey  to  the 
dogs. 

All  this  while  the  Thebans  were  watching  to  improve 
every  commotion  that  happened,  every  fuccefs  they  met 
with,  to  the  forwarding  of  their  then  reigning  and  fa¬ 
vourite  projc£l,  of  increafing  their  powrer  above  all  the 
reft,  and  in  their  turn  to  give  laws  to  Greece.  Their 
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late  fuccefs  in  ThefiTaly,  and  the  rupture  between  the  Thebr 
Arcadians  and  Mantineans  at  the  fame  time,  about  fome  wy 
confecrated  money  which  the  former  had  taken  out  of 
the  temple  of  Olympias  to  pay  their  troops  employed  a- 
gainft  the  Eleans,  and  which  the  latter  called  a  down¬ 
right  facrilege,  befides  other  difeords  that  reigned  in  the 
other  ftates  of  Greece,  gave  frefti  encouragement  to 
Thebes  to  fet  up  for  arbitrefs  in  thofe  difputes  ;  and  fo 
much  the  more,  as  thofe  who  had  embezzled  the  facred 
money,  and  wanted  rather  to  embroil  matters  than  to 
have,  them  brought  to  light,  fent  that  republic  word  that 
the  Arcadians  were  juft  upon  the  point  of  revolting  to 
the  Spartans,  and  advifed  them  to  come  and  put  an  im¬ 
mediate  ft  op  to  it.  At  the  fame  time  they  difpatched 
fome  private  directions  to  a  Theban  officer  at  Tegea,  to 
apprehend  feveral  of  their  own  people  as  difturbers  of 
the  peace.  This  was  accordingly  done,  and  feveral  emi¬ 
nent  perfons  Avere  confined  as  prifoners  of  ftate  :  they 
were  foon  after  difeharged,  and  loud  complaints  were 
made  againft  fuch  arbitrary  and  unjuft  proceedings.  The 
officer  was  accufed  before  the  Theban  fenate  of  having 
intermeddled  in  their  affairs,  and  endeavoured  to  inter¬ 
rupt  the  good  correfpondence  between  the  two  ftates.  It 
was  even  infilled  on  by  fome  of  the  Tegeans,  that  he 
fhould  be  indicted  and  proceeded  againft  by  his  princi¬ 
pals  ;  whilft  the  more  moderate  fort,  who  forefaw  the 
confequenccs  that  were  likely  to  attend  fuch  appeals, 
and  that  it  would  infallibly  bring  the  Thebans  upon 
them,  loudly  protefted  againft  their  marching  into  their 
territories,  and  did  all  they  could  to  prevent  it.  The 
Thebans,  however,  were  become  too  powerful  and  am¬ 
bitious  to  mifs  fo  fair  an  opportunity  of  getting  once 
more  footing  in  Peloponnefus,  as  they  had  long  ago  pre¬ 
meditated  ;  and  Epaminondas  was  fo  far  from  making  a£pai^n01 
fecret  of  their  defign,  that  he  told  the  Arcadian  depu-das  difpl<: 
ties  in  juftification  of  it,  that  as  it  was  on  their  accountfes  the 
that  the  Thebans  engaged  in  the  Avar,  they  had  a6ledftatss0^ 
treacheroufty  with  them  in  making  peace  Avith  AthensGreece‘ 
Avithout  their  confent  :  hoAvever,  that  Avhen  he  had  join¬ 
ed  his  army  on  his  march  into  Peloponnefus  to  aftift 
his  friends,  he  AArould  foon  fee  Avhat  proofs  the  Arca¬ 
dians  Avould  give  of  their  fidelity.  This  fpeech  did  not 
fail  to  alarm  them  gready  ;  efpecially  as  it  Avas  fpoken 
in  fuch  a  magifterial  flyle  and  threatening  tone.  Even 
thofe  Avho  Avere  belt  affe£led  to  the  Thebans  could  not 
forbear  exprefling  their  diflike  of  it  ;  and  all  that  had 
the  Avelfare  of  Peloponnefus  at  heart  readily  agreed 
Avith  the  Mantineans,  that  there  Avas  no  time  to  be  loft 
to  ufe  all  proper  means  to  prevent  the  impending  ftorm.  ^ 
Athens  and  Sparta  Avere  accordingly  applied  to,  and  ccinbi- 
were  eafily  prevailed  upon  to  aftift  the  Mantineans,  and  nation 
to  come  into  a  flricff  confederacy  againft  the  Thebans 
and  to  prevent  all  difputes  about  the  command  of  the  ^d)CS' 
army,  it  Avas  agreed  that  each  ftate  fhould  have  it  in  its 
oAvn  territories  ;  Avhieh  plainly  fhoAvs  Iioav  terrified  they 
all  Avere  at  the  apprehenfion  of  a  frefh  invalion  of  the 
Thebans:  for  this  was  a  point  Avhieh  neither  the  Spar¬ 
tans  nor  Athenians  Avould  have  fo  readily  given  up  to 
the  Arcadians,  though  thefe  had  formerly  as  flrenuoufly 
infilled  upon  it,  even  when  they  Avere  almoft  reduced  to 
the  lafl  extremity,  and  had  never  been  able  to  obtain  it 
till  noAv,  But  Epaminondas  Avas  then  in  full  march  at 
the  head'of  his  Boeotian  troops,  Avith  fome  Euboean  auxi¬ 
liaries,  and  a  body  of  flout  Theffalian  horfe  ;  and  Avas 
moreo\rer  to  be  joined  by  the  MefTenians,  Argives,  and 
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T  ,e6.  feveral  other  nations,  as  Toon  as  he  had  entered  Pelo. 
l*.  — J  p0nnerus.  The  confederate  army  againft  him  had  or¬ 
dered  their  rendezvous  at  Man  tinea,  the  place  which 
they  naturally  concluded  would  be  firft  attacked,  as  be¬ 
ing  the  chief  feat  of  thofe  who  had  revolted  from  the 
.  Thebans.  But  whilft  they  were  fecuring  themfelves  on 
that  fide,  Epaminondas,  who  wifely  considered  how  far 
this  confederacy  and  expedition  muft  have  drained  the 
city  of  Sparta  of  its  main  ftrength,  broke  up  privately 
from  Nemaea,  where  he  had  lain  for  feme  time  encamp¬ 
ed,  and  marched  all  that  night  with  a  defign  to  have 
furprifed  that  important  capital  :  but,  his  projeft  being 
timely  difeovered,  the  vigilant  king  took  care  to  difeon- 
cert  it ;  fo  that,  though  the  Theban  general  made  fevc- 
ral  vigorous  affaults  on  that  city,  he  was  fo  ftoutly  re- 
pulfed,  and  the  Spartans  behaved  with  fuch  intrepid  va¬ 
lour,  that  he  was  forced  to  retire  and  turn  his  thoughts 
againft  Mantinea,  which  he  judged  by  this  time  to  have 
been  quite  defencelefs.  He  judged  rightly  indeed  j  for 
the  place  was  not  only  drained  of  its  troops,  but  like- 
wife  of  its  inhabitants,  who  took  that  opportunity,  whilft 
the  feene  of  war  was  in  Lacedaemon,  to  gather  in  their 
harveft,  and  were  fcattered  all  over  the  country  ;  fo  that 
he  would  not  have  met  with  any  difficulty  in  gaining  the 
town,  had  not  the  Athenian  auxiliaries  come  unexpect¬ 
edly  to  its  relief,  and  given  him  a  freffi  repulfe. 

Thefe  twolaft  defeats  greatly  exafperated  the  Theban 
general,  who  had  never  before  experienced  fuch  difafters, 
and  could  not  but  forefee  that  they  would  not  only  lef- 
fen  his  reputation  with  his  allies,  but,  if  not  timely  re¬ 
trieved,  would  fully  the  glory  of  all  his  former  exploits. 
What  added  to  his  prefent  difficulties  was,  that  the  time 
allotted  him  for  his  expedition  was  almoft  expired  ;  fo 
that  he  had  but  a  ffiort  fpace  left  to  undertake  fome 
brave  atehievement,  which  might  recover  his  and  his 
country’s  honour,  and  keep  up  the  fpirits  of  his  auxili¬ 
aries,  and  thofe  under  his  proteClion.  He  was  moreover 
got  very  far  into  his  enemy’s  country,  and  faw  plain 
enough  how  narrowly  they  watched  all  his  motions,  and 
how  well  prepared  they  were  to  oppofe  him  whatever  at¬ 
tempt  he  refolved  upon,  whether  to  attack  them  or  to 
retreat.  Under  all  thefe  difficulties,  lie  rightly  eonfider- 
ed,  that  he  muft  immediately  refolve  upon  a  dec i five 
battle  5  in  which,  if  his  priftine  fortune  followed  him, 
he  might  at  once  retrieve  his  affairs,  and  make  himfelf 
mafter  of  Peloponnefus  ;  or,  if  that  failed  him,  as  it  late¬ 
ly  had  done,  fall  honourably  in  the  attempt.  In  this 
engagement  Epaminondas  made  the  wifeft  difpofition  of 
his  troops,  attacked  and  fought  with  the  moft  intrepid 
courage  and  conduCf,  and  had  opened  himfelf  a  way 
through  the  Spartan  phalanxes,  thrown  them  into  the 
utmoft  confufion,  and  made  a  terrible  (laughter  of  them, 
infomuch  that  the  field  of  battle  was  covered  with  their 
wounded  and  (lain,  when,  in  the  heat  of  the  fight,  ha¬ 
ving  ventured  himfelf  too  far  in  order  to  give  them  a 
total  overthrow,  the  enemy  rallied  again,  pouring  with 
their  whole  fury  three  volleys  of  darts  at  him,  fome  of 
which  he  drew  out  and  returned  to  them,  till  at  length, 
being  covered  with  wounds,  and  weakened  with  the  lofs 
of  fo  much  blood,  he  received  a  mortal  wound  from  a 
javelin,  and  was  with  great  difficulty  refeued  from  the 
enemy  by  his  brave  Thebans,  and  brought  alive,  though 
fpee chiefs,  into  his  tent.  As  foon  as  he  had  recovered 
himfelf,  he  a(ked  his  friends  that  w'ere  about  him  what 
was  become  of  his  (hield  \  and  being  told  that  it  was 
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fafe,  he  beckoned  to  have  it  brought  to  him,  and  kiffed  Thebes;  ^ 
it.  He  next  inquired  which  fide  had  gained  the  vie-  v  1 
tory  *,  and  being  anfwered,  The  Thebans  5  he  replied, 

Then  all  is  well  :  and  upon  obferving  fome  of  his  friends 
bewail  his  untimely  death,  and  leaving  no  children  be¬ 
hind  him,  he  is  faid  to  have  anfwered,  Yes  5  I  have  left 
two  fair  daughters,  the  vi&ory  of  Leu&ra,  and  this  of 
Mantinea,  to  perpetuate  my  memory.  Soon  after  this, 
upon  drawing  the  point  of  the  javelin  out  of  his  body, 
he  expired. 

The  confequence  of  this  great  general’s  fall,  and  of 
this  bloody  fight  in  which  neither  party  could  boaft  any 
great  advantage  over  the  other,  but  a  great  lofs  of  men 
on  both  fidcs,  infomuch  that  Xenophon  makes  it  a 
drawn  battle,  was,  that  both  parties  agreed  on  a  ceffation 
of  arms,  and  parted,  as  it  were  by  confent,  to  take  care 
of  their  wounded  and  (lain.  The  Thebans  indeed  thus 
far  gained  the  greater  (hare  of  glory,  that  they  renewed 
the  fight,  and  after  a  moft  defperate  contcft,  gained  the 
vi&ory  over  thofe  Spartans  that  oppofed  them,  and  re¬ 
feued  the  body  of  their  dying  general  out  of  their  hands.' 

However,  an  effectual  end  was  put  to  this  bloody  war, 
and  a  general  peace  agreed  on  by  all  but  Sparta  5  who 
refufed  it  only  becaufe  the  Meffenians  were  included  in  4Q 
it.  But  as  to  the  Thebans,  they  had  no  great  reafon  to  Peace  ccn- 
boaft  of  this  dear-bought  vidtory,  fince  their  power  and  eluded, 
glory  began  to  decline  from  that  very  time  *,  fo  that  it 
may  be  truly  faid,  that  it  rofe  and  fet  with  their  great 
general.  .  *  4r 

On  the  death  of  Epaminondas,  the  Thebans  relapfed  State  of 
into  their  former  date  of  inactivity  and  indolence  ;  and  Thebes  to 
at  laft  having  ventured  to  oppofe  Alexander  the  Great,  Pie^ent 
their  city  was  taken,  and  the  inhabitants  llaughtered  for 
feveral  hours,  after  which  the  buildings  were  deftroyed. 

It  was  rebuilt  by  Caffander,  but  never  afterwards  made 
any  confiderabie  figure  among  the  ftates  of  Greece. 

About  the  year  146  B.  C.  it  fell  under  the  power  of 
the  Romans,  under  which  it  continued  till  the  extinction, 
of  their  empire  by  the  Turks.  It  is  now  called  Throe , 
and  is  nothing  to  what  it  was  formerly  ;  yet  it  is  four 
miles  in  circumference,  but  fo  full  of  the  ruins,  that 
there  are  not  above  4000  Turks  and  Chriftians  in  it. 

It  is  now  famous  for  a  fine  fort  of  white  clay,  of  which 
they  make  bowls  for  pipes  after  the  Turkifii  fafliion. 

They  are  never  burnt,  but  dry  naturally,  and  become 
as  hard  as  a  (tone.  There  are  two  mofques  in  Thebes, 
and  a  great  many  Greek  churches.  It  is  feated  be¬ 
tween  two  fmall  rivers,  in  E.  Long.  23.  40.  N.  Lat. 

38-  l7- 

Thebes,  in  Egypt,  one  of  the  moft  renowned  cities 
of  the  ancient  world.  It  was  alfo  called  Diofpo/is ,  or 
the  city  of  Jupiter,  and  was  built,  according  to  fome, 
by  Ofiris,  according  to  others  by  Bufiris.  Its  length,  Ancient 
in  Strabo’s  time,  was  80  furlongs,  or  ten  miles  }  but  this  Uni<verfal 
was  nothing  in  companion  of  its  ancient  extent,  before  Hjlory, 
it  was  ruined  by  Cambyfes,  which,  we  are  told,  was  novoL  u 
lefs  than  420  ftadia,  or  52  miles  and  an  half.  The 
wealth- of  this  city  was  fo  great,  that,  after  it  had  been 
plundered  by -the  Perfians,  what  was  found,  on  burning 
the  remains  of  the  pillage,  amounted  to  above  300  ta¬ 
lents  of  gold  and  2300  of  filver. 

Mr  Bruce  vifited  the  ruins  of  this  celebrated  city  \ 
but  informs  us  that  nothing  now  remains  except  four 
temples,  and  thefe  neither  fo  entire  nor  magnificent  as 
fome  others  at  a  place  called  Dendera .  Thebes  has 
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been  celebrated  by  Homer  for  its  hundred  gates  5  but 
Mr  Bruce  informs  us,  that  no  veftiges  of  thefe  are  now 
remaining,  neither  ean  we  difcover  the  foundation  of 
any  wall  it  ever  had  ;  “  and  as  for  the  horfemen  and 
chariots  it  isfaid  to  have  fent  out,  all  the  Thebaid  fown 
with  wheat  would  not  have  maintained  one  half  of  them. 
Thebe*,  at  leaf!  the  ruins  of  the  temples  called  Medinet 
Tabu ,  are  built  in  a  long  ftretch  of  about  a  mile  broad, 
mod  parfimonioufly  chofen  at  the  fandy  foot  of  the 
mountains.  The  Horti  Penjiles ,  or'  hanging  gardens, 
were  furely  formed  upon  the  Tides  of  thefe  hills,  then 
fupplied  with  water  by  mechanical  devices.  The  utmoft 
is  done  to  fpare  the  plain,  and  with  great  reafon  ;  for  all 
the  fpace  of  ground  this  ancient  city  has  had  to  main¬ 
tain  its  myriads  of  horfes  and  men,  is  a  plain  of  three 
quarters  of  a  mile  broad  between  the  town  and  the  ri¬ 
ver,  upon  which  plain  the  water  rifes  to  the  height  of 
four  and  five  feet.  All  this  pretended  populoufnefs  of 
ancient  Thebes  I  therefore  believe  to  be  fabulous.” 

Mr  Bruee,  after  examining  the  ground  on  which 
Thebes  is  fuppofed  to  have  flood,  thinks  that  it  had  no 
walls,  and  that  confequently  Homer’s  flory  of  its  having 
an  hundred  gates  is  mifunderftood.  The  mountains  of 
the  Thebaid  fland  clofe  behind  the  town,  not  in  a  ridge, 
but  Handing  fingle,  fo  that  you  ean  go  round  eaeh  of 
them.  A  hundred  of  thefe  are  faid  to  be  hollowed  out 
for  fepulehres  and  other  purpofes.  Thefe,  he  thinks, 
were  the  hundred  gates  of  Homer  j  in  proof  of  this  they 
are  flill  called  by  the  natives  Beeban  el  Meluhe ,  “  the 
ports  or  gates  of  the  kings.” 

All  that  is  faid  of  Thebes  by  poets  or  hiflorians  after 
the  days  of  Homer  is  meant  of  Diofpolis,  which  was 
built  by  the  Greeks  long  after  Thebes  wra£  deflroyed, 
as  its  name  teflifies  ;  though  Diodorus  fays  it  was  built 
by  JBufiris.  It  was  on  the  eaft  fide  of  the  Nile,  whereas 
ancient  Thebes  was  on  the  weft,  though  both  are  confi- 
dered  as  one  city  ;  and  Strabo  fays,  that  the  river  runs 
through  the  middle  of  Thebes,  by  which  he  means  be¬ 
tween  Old  Thebes  and  Diofpolis. 

THEFT,  or  Simple  Larceny,  is  “  the  felonious 
taking  and  carrying  away  of  the  perfonal  goods  of  an¬ 
other.”  This  offence  certainly  commenced  then,  when¬ 
ever  it  was,  that  the  bounds  of  property,  or  laws  of  meum 
and  tuam,  wrere  eftabliffied.  How  far  fuch  an  offence 
can  exift  in  a  ftate  of  nature,  where  all  things  are  held 
to  be  common,  is  a  queftion  that  may  be  folved  with 
very  little  difficulty.  The  difturbance  of  any  individual 
in  the  occupation  of  what  he  has  feized  to  his  prefent 
ufe,  feems  to  be  the  only  offence  of  this  kind  incident  to 
fuch  a  ftate.  But,  unqueftionably,  in  focial  communi¬ 
ties,  when  property  is  eftabliftied,  any  violation  of  that 
property  is  fubjeft  to  be  punifhed  by  the  laws  of  fociety  ; 
though  how  far  that  punifhmcnt  ffiould  extend  is  matter 
of  confiderable  doubt. 

By  the  Jewifh  law  it  was  only  puniffied  with  a  pe¬ 
cuniary  fine,  and  fatisfa&ion  to  the  party  injured  ; 
and,  in  the  civil  law,  till  fome  very  late  conftitutions* 
we  never  find  the  puniffiment  capital.  The  laws  of 
Draco  at  Athens  punifhed  it  with  death  :  but  his  laws 
were  faid  to  be  written  with  blood  ;  and  Solon  after¬ 
wards  changed  the  penalty  to  a  pecuniary  mul6l.  And 
fo  the  Attic  law  in  general  continued  ^except  that  once, 
in  a  time  of  dearth,  it  was  made  capital  to  break  into  a 
garden  and  fteal  figs  :  but  this  law,  and  the  informers 
*againft  the  offence,  grew  fo  odious,  that  from  them  all 
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malicious  informers  were  ftyled  fijeophants ;  a  name 
whieh  we  have  much  perverted  from  its  original  mean- ' 
ing.  From  thefe  examples,  as  well  as  the  reafon  of  the 
thing,  many  learned  and  fcrupulous  men  have  queftion- 
ed  the  propriety,  if  not  lawfulnefs,  of  infli<fting  capital 
puniftiment  for  fimple  theft.  And  certainly  the  natu. 
ral  puniffiment  for  injuries  to  property  feems  to  be  the 
lofs  of  the  offender’s  own  property  ;  which  ought  to  be 
univerfally  the  cafe,  were  all  men’s  fortunes  equal.  But 
as  thofe  who  have  no  property  themfelves  are  generally 
the  moft  ready  to  attack  the  property  of  others,  it  has 
been  found  neceffary,  inftead  of  a  pecuniary,  to  fubfti- 
tute  a  eorporal  puniftiment ;  yet  how  far  this  corporal 
puniffiment  ought  to  extend,  is  what  has  occafioned  the 
doubt.  Sir  Thomas  More  and  the  Marquis  Beccaria, 
at  the  diftance  of  more  than  two  centuries,  have  very 
fenfibly  propofed  that  kind  of  corporal  puniffiment  which 
approaches  the  neareft  to  a  pecuniary  fatisfadlion,  viz, 
a  temporary  imprifonment,  with  an  obligation  to  labourr 
firft  for  the  party  robbed,  and  afterwards  for  the  public, 
in  works  of  the  moft  flaviffi  kind  \  in  order  to  oblige  the 
offender  to  repair,  by  his  induftry  and  diligence,' the  de¬ 
predations  he  had  committed  upon  private  property  and 
publie  order.  But,  notwithftanding  all  the  remonftran- 
ces  of  fpeculative  politicians  and  moralifts,  the  punifti¬ 
ment  of  theft  ftill  continues  throughout  the  greateft  part 
of  Europe  to  be  capital  :  and  Puffendorf,  together  with 
Sir  Matthew  Hale,  are  of  opinion  that  this  muft  always 
be  referred  to  the  prudence  of  the  legiftature  \  who  are 
to  judge,  fay  they,  when  crimes  are  become  fo  enormous 
as  to  require  fueh  fanguinary  reftridtions.  Yet  both 
thefe  writers  agree,  that  fuch  puniffiment  ffiould  be 
cautioufty  inflidled,  and  never  without  the  utmoft  ne- 
ceffity. 

The  Anglo-Saxon  laws  nominally  puniffied  theft  with 
death,  if  above  the  value  of  twelvepenee  :  but  the  cri¬ 
minal  was  permitted  to  redeem  his  life  by  a  pecuniary 
ranfom  j  as,  among  their  anceftors  the  Germans,  by  a 
ftated  number  of  cattle.  But  in  the  9th  year  of  Hen¬ 
ry  I.  this  power  of  redemption  was  taken  away,  and  all 
perfons  guilty  of  larceny  above  the  value  of  twelvepenee 
were  directed  to  be  hanged  5  which  law  continues  in  force 
to  this  day.  For  though  the  inferior  fpecies  of  theft,  or 
petit  larceny,  is  only  puniffied  by  whipping  at  common 
law,  or  (by  flat.  4  Geo.  I.  c.  11.)  may  be  extended  to 
tranfportation  for  feven  years,  as  is  alfo  exprefsly  direct- 
ed  in  the  cafe  of  the  Plate-glafs  Company*  \  yet  the  pu¬ 
niffiment  of  grand  larceny,  or  the  ftealing  above  the  va¬ 
lue  of  twelvepenee  (which  fum  was  the  ftandard  in  the 
time  of  King  Athelftam,  800  years  ago),  is  at  common 
law  regularly  death  :  which,  confidering  the  great  in¬ 
termediate  alteration  in  the  price  or  denomination  of  mo¬ 
ney,  is  undoubtedly  a  very  rigorous  conftitution  \  and 
made  Sir  Henry  Spelman  (above  a  century  fince,  when 
money  was  at  twice  its  prefent  rate)  complain,  that 
while  every  thing  elfe  was  rifen  in  its  nominal  va¬ 
lue,  and  become  dearer,  the  life  of  man  had  continually 
grown  cheaper.  It  is  true,  that  the  mercy  of  juries  will 
often  make  them  ftrain  a  point,  and  bring  in  larceny  to 
be  under  the  value  of  twelvepenee,  when  it  is  really  of 
much  greater  value  :  but  this,  though  evidently  juftifi- 
able  and  proper  when  it  only  reduces  the  prefent  nomi¬ 
nal  value  of  money  to  the  ancient  ftandard,  is  otherwife 
a  kind  of  pious  peijury,  and  does  not  at  all  excufe  our 
common  law  in  this  refpe6l  from  the  imputation  of  fe- 
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eft  verity,  but  rather  drongly  confeffes  the  charge.  It  is 
I  likewife  true,  that  by  the  merciful  cxtenfions  of  the  be- 
lftlus*  nefit  of  clergy  by  our  modern  datute-law,  a  perfon  who 
1  commits  a  fimple  larceny  to  the  value  of  thirteen  pence 
or  thirteen  hundred  pounds,  though  guilty  of  a  capital 
offence,  (hall  be  excufed  the  pains  of  death  ;  but  this  is 
only  for  the  fird  offence.  And  in  many  cafes  of  fimple 
larceny  the  benefit  of  clergy  is  taken  away  by  ilatute  ; 
as  from  horfe-flealing  in  the  principals  and  acceffories 
both  before  and  after  the  fa£l ;  theft  by  great  and  no¬ 
torious  thieves  in  Northumberland  and  Cumberland ; 
taking  woollen  cloth  from  off  the  tenters,  or  linens, 
fuftians,  calicoes,  or  cotton  goods,  from  the  place  of  ma- 
nufa&ure  (which  extends,  in  the  lafl  cafe,  to  aiders,  affif- 
ters, procurers, buyers,  and  receivers);  felonioufly  driving 
away,  or  otherwife  dealing  one  or  more  (heep  or  other 
cattle  fpecified  in  the  a£ls,  or  killing  them  with  intent  to 
deal  the  whole  or  any  part  of  the  carcafe,  or  aiding  or 
abiding  therein  ;  thefts  on  navigable  rivers  above  the 
value  of  forty  (hillings,  or  being  prefen t,  aiding  and  af- 
fifting  thereat  ;  plundering  veffels,  in  diflrefs,  or  that 
have  differed  diipwreck;  dealing  letters  fent  by  the  pod; 
and  alfo  dealing  deer,  hares,  and  conies,  under  the  pe¬ 
culiar  circumdances  mentioned  in  the  Waltham  black 
a61.  Which  additional  feverity  is  owing  to  the  great 
malice  and  mifehief  of  the  theft  in  fome  ofthefe  indances; 
and  others,  to  the  difficulties  men  would  otherwife  lie 
under  to  preferve  thofe  goods,  which  are  fo  eafily  carried 
off.  Upon  which  lad  principle  the  Roman  law  punifhed 
mere  feverely  than  other  thieves  the  Abigei  or  dealers  of 
cattle,  and  the  Balnearii  or  fuch  as  dole  the  clothes  of 
perfons  who  were  waffling  in  the  public  baths ;  both 
which  conditutions  feem  to  be  borrowed  from  the  laws 
of  Athens.  And  fo,  too,  the  ancient  Goths  punifhed 
with  unrelenting  feverity  thefts  of  cattle,  or  of  corn  that 
was  reaped  and  left  in  the  field  :  fuch  kind  of  property 
(which  no  human  indudry  can  fufficiently  guard)  being 
edeemed  under  the  peculiar  cudody  of  heaven. 

THEFT-Bote  (from  the  Saxon  theof  i.  e.  fur ,  and 
bate ,  compenfatio ),  is  the  receiving  of  a  man’s  goods 
again  from  a  thief,  after  dolen,  or  other  amends  not  to 
profecute  the  felon,  and  to  the  intent  the  thief  may 
efeape;  which  is  an  offence  punishable  with  fine  and  im- 
prifonment,  &c. 

THELIGONUM,  a  genus  of  plants  belonging  to 
the  clafs  moneecia,  and  order  of  polyandria  ;  and  in  the 
natural  fydem  ranging  under  the  csd  order,  Scabridce . 
See  Botany  Index . 

THEME,  denotes  the  fubjefl  of  an  exercife  for 
young  dudents  to  write  or  compofe  on. 

THEMISON,  a  phyfician  of  Laodicea,  a  difciple  of 
Afclepiades.  He  founded  the  methodic  fe£l,  with  a 
view  to  the  more  eafily  teaching  and  pra&ifing  the  art  of 
medieine.  See  Medicine,  N°  37.)*  Themifon  gave 
the  fird  account  of  diacodium,  which  was  prepared  of 
the  juice  and  decodlion  of  poppy-heads  and  honey. 

THEMISTIUS,  an  ancient  Greek  orator  and  phi- 
lofopher  who  douriffied  in  the  4th  century,  wras  a  na¬ 
tive  of  Paphlagonia.  He  had  great  intered  and  favour 
'with  the  emperors  in  his  time,  and  though  a  heathen, 
was  of  a  very  tolerating  fpirit.  He  taught  for  many  years 
at  Condantinople,  of  which  city  he  was  made  praefeft 
by  Julian  and  Theodofius  ;  and  lived  to  a  great  age. 
More  than  30  of  his  orations  are  dill  extant,  befide  com¬ 
mentaries  on  feveral  parts  of  Aridotle’s  works.  » 


THEMISTOCLES,  the  renowned  Athenian  admi¬ 
ral,  general,  and  patriot,  who  gained  the  battle  of  Sa- 
lamis  againd  the  Perfians.  Being  banilhed  his  country 
by  his  ungrateful  fellow-citizens,  he  ded  to  Artaxerxes 
king  of  Perfia  :  but,  in  order  to  avoid  taking  up  arms 
againd  his  country,  he  dew  himfelf,  464  B.  G.  See 
Attica,  N°  76,  et  feq. 

THEOBALD,  Lewis,  the  fon  of  an  attorney  at  Sit- 
tingbourn  in  Kent,  was  a  well-known  writer  and  critic 
in  the  early  part  of  the  18th  century.  He  engaged  in 
a  paper  called  the  Cenfor ,  publifhed  in  Mid’s  Journal, 
wherein,  by  delivering  his  opinions  with  too  little  referve 
concerning  fome  eminent  wits,  he  expofed  himfelfto  their 
refentment.  Upon  the  publication  of  Pope’s  Homer,  he 
praifed  it  in  terms  of  extravagant  admiration,  yet  after¬ 
wards  thought  proper  toabufe  it  as  carnedly;  for  which 
Pope  at  fird  made  him  the  hero  of  his  Dunciad,  though 
he  afterwards  laid  him  afide  for  another.  Mr  Theobald 
not  only  expofed  himfelf  to  the  ladies  of  Pope,  but  wa¬ 
ged  war  with  Mr  Dennis,  who  treated  him  more  rough¬ 
ly,  though  with  lefs  fatire.  He  neverthelefs  publifhed 
an  edition  of  Shakefpeare,  in  which  he  corrected,  with 
great  pains  and  ingenuity,  many  faults  that  had  crept 
into  that  poet’s  writings.  This  edition  is  dill  in  great 
edeem  ;  being  in  general  preferred  to  thofe  publifhed  by 
Pope,  Warburton,  and  Hanmer.  He  alfo  w  rote  fome 
plays,  and  trandated  others  from  the  ancients. 

THEOBROM  A,  a  genus  of  plants  belonging  to  the 
clafs  of  polyadelphia,  and  order  of  pentandria  ;  and  in 
the  natural  fydem  ranging  under  the  37th  order,  Colum - 
niferee .  See  Botany  Index . 

THEOCRACY,  in  matters  of  government,  a  date 
governed  by  the  immediate  direction  of  God  alone  : 
fuch  was  the  ancient  government  of  the  Jews  before  the 
time  of  Saul. 

THEOCRITUS,  the  father  of  padoral  poetry,  was 
born  at  Syracufe  in  Sicily.  Two  of  his  poems  afeertain 
his  age  ;  one  addreffed  to  Hiero  king  of  Syracufe,  who 
began  his  reign  about  275  years  before  Chrid  ;  and  the 
other  to  Ptolemy  Philadelphus  king  of  Egypt.  Hiero, 
though  a  prince  didinguilhed  in  arms  and  political  wif- 
dom,  does  not  feem  to  have  been  a  patron  of  learning. 
This  is  fuppofed  to  have  given  birth  to  the  16th  Idyl- 
llum.  From  Syracufe  Theocritus  went  to  Alexandria, 
where  he  a  ems  to  have  found  a  munificent  patron  in 
Ptolemy  Philadelphus,  if  we  may  judge  from  the  pane¬ 
gyric  which  he  compofed  on  that  prince  (the  17th  Idyl- 
lium).  It  has  been  faid  that  Theocritus  was  drangled 
by  Hiero,  but  we  have  not  found  evidence  of  this. 

The  compofitioiis  of  this  poet  are  did  inguifhed,  among 
the  ancients,  by  the  name  of  Idyl Hums,  in  order  to  ex- 
prefs  the  fmallnefs  and  variety  of  their  natures  :  they 
would  now  be  called  Mif cel! aides,  or  Poems  on  federal 
Occajions .  The  fird  nine  and  the  eleventh  are  confeffed 
to  be  true  padorals,  and  hence  Theocritus  has  ufually 
paffed  for  nothing  more  than  a  padoral  poet ;  yet  he  is 
manifedly  robbed  of  a  great  part  of  his  fame,  if  his 
other  poems  have  not  their  proper  laurels.  For  though 
the  greater  part  of  his  Idylliums  cannot  be  called  the 
fongs  of  fhepherds,  yet  they  have  certainly  their  refpec- 
tive  merits.  His  padorals  ought  to  be  confidered  as  the 
foundation  of  his  credit ;  upon  this  claim  he  will  be  ad¬ 
mitted  for  the  finidier  as  well  as  the  inventor  of  his  art,, 
and  will  be  acknowledged  to  have  excelled  all  his  imi¬ 
tators  as  much  as  originals  ufually  do  their  copies. 
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Theocritus  The  works  of  this  poet  were  firft  publifhed  in  folio  by 
Theodore  Manutius  at  Venice  in  1495. 


- A  moi%  elegant 

and  correft  edition  was  printed  by  Henry  Stephens  at 
Paris  in  1566.  An  edition  was  publifhed  at  Leipfic  in 
1765,  with  valuable  notes  by  the  learned  Reifke.  Eut 
what  will  moft  highly  gratify  the  admirers  of  paftoral 
poetry,  is  an  edition  publifhed  in  1770,  2  vols  4to,  by 
Mr  Thomas  Wharton.  It  is  accompanied  by  the  fcho- 
lia 'of  the  beft  editors,  and  the  different  readings  of  i£ 
MSS.  6  3 

THEODOLITE,  a  mathematical  in  ft  rumen  t  for 
meafuring  heights  and  diftances.  See  Mensuration 
and  Surveying. 

THEODORE,  king  of  Corfica,  Baron  Nieuhoff  in 
the  county  of  La  Marc  in  Weftphalia.  He  had  his  edu¬ 
cation  in  the  French  fervice,  and  afterwards  went  to 
Spain,  where  he  received  fome  marks  of  regard  from 
the  duke  of  Riperda  and  Cardinal  Alberoni  •  but  being 
of  an  unfettled  difpofition,  he  quitted  Spain,  and  travel¬ 
led  into  Italy,  England,  and  Holland,  in  fearch  of  new 
adventures.  He  at  laft  fixed  his  attention  on  Corfica, 
and  formed  the  fcheme  of  rendering  himfelf  fovereign 
of  that  iftand.  He  was  a  man  of  abilities  and  addrefs  ; 
and  having  fully  informed  himfelf  of  every  thino-  re¬ 
lating  to  Corfica,  went  to  Tunis,  where  he  fell  upon 
means  to  procure  fome  money  and  arms ;  and  then  went 
to  Leghorn,  from  whence  he  wrote  a  letter  to  the  Cor- 
fican  chiefs  Gktfferi  and  Paoli,  offering  confiderable  af- 
fiftance  to  the  nation  if  they  would  ele£I  him  as  their 
fovereign.  This  letter  was  configned  to  Count  Dome¬ 
nico  Rivarola,  who  a6led  as  Corfican  plenipotentiary  in 
Tufcanv,  and  he  gave  for  anfwer,  that  if  Theodore 
brought  the  afliftance  he  promifed  to  the  Corficans,  they 
would  very  willingly  make  him  king. 

Upon  thisjie,  without  lofs  of  time,  fet  fail,  and  landed 
at  Tavagna  In  the  fpring  of  the  year  1736.  He  was  a 
man  of  a  very  ftately  appearance,  and  the  Turkifh  drefs 
he  wore  added  to  the  dignity  of  his  mien.  He  had  a 


few  attendants  with  him  j  and  his  manners  were  fo  en- 


gaging,  and  his  offers  fo  plaufible,  that  he  was  pro¬ 
claimed  king  of  Corfica  before  Count  Rivarola’s  dif- 
patches  arrived  to  inform  the  chiefs  of  the  terms  upon 
which  he  had  agreed.  He  brought  with  him  about  1000 
.zequins  of  Tunis,  befides  fome  arms  and  ammunition, 
and  made  magnificent  promifes  of  foreign  aftiftance  $ 
whence  the  Corficans,  who  were  glad  of  any  fupport, 
willingly  gave  into  his  fchemes.  Theodore'  inftantly 
affumed  every  mark  of  royal  dignity.  He  had  his  guards 
and  his  officers  of  ftate  ;  he  conferred  titles  of  honour, 
and  ftruck  money  both  of  filver  and  copper.  The  fil- 
ver  pieces  were  few  in  number,  and  can  now  hardly  be 
met  With  ;  the  copper  coins  have  on  one  fide  T.  R.  that 
is,  “  Theodorus  Rex,”  with  a  double  branch  croffed,  and 
round  it  this  infeription,  Pro  bono  publico  Re.  Co. 
that  is,  “  For  the  public  good  of  the  kingdom  of  Cor¬ 
fica  on  the  other  fide  is  the  value  of  the  piece  ;  Cinque 
foluh ,  or  five  fous. 

The  Genoefe  were  not  a  little  confounded  with  this 
unexpeaed  adventurer.  They  publifhed  a  violent  mani- 

feftoagainft  Theodore,  treating  him  with  great  contempt* 

but  at  the  fame  time  fhowing  they  were  alarmed  at  his 
appearance.  1  heodore  replied,  in  a  manifefto,  with  all 
the  calmnefs  and  dignity  of  a  monarch  ;  but  after  beino- 
about  eight  months  in  Corfica,  perceiving  that  the  peo* 
pie  began  to  cool  in  their  affe&ions  towards  him,  he  af- 
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fembled  his  chiefs,  and  declared  he  would  keep  them  rro 
longer  in  a  ftate  of  uncertainty,  being  determined  to 
feek  in  perfon  the  fupport  he  fo  long  expefted.  He  fet¬ 
tled  an  adminiftration  during  his  ablence,  recommended 
unity  in  the  ftrongeft  terms,  and  left  the  iftand  with  re*, 
eiprocal  affurances  of  fidelity  and  affe&ion.  He  went  to 
Holland,  where  he  was  fo  fuccefsful  as  to  obtain  credit 
from  fcveral  rich  merchants,  particularly  Jews,  who 
■  trufted  him  with  cannon  and  other  warlike  ftores  to  a 
great  value,  under  the  charge  of  a  fupercargo.  With 
thefe  he  returned  to  Corfica  in  1739  5  but  by  this  time 
the  French,  as  auxiliaries  to  the  Genoefe,  had  become 
fo  powerful  in  the  iftand,  that  though  Theodore  threw 
in  his  fupply  of  warlike  ftores,  he  did  not  incline  to  ven¬ 
ture  his  perfon,  the  Genoefe  having  fet  a  high  price  on 
his  head.  He  therefore  again  departed  and  after  many 
unavailing  attempts  to  recover  his  crown,  at  length  chofe 
for  retirement  a  country  where  he  might  enjoy  the  par¬ 
ticipation  of  that  liberty  which  he  had  fo  vainly  endea¬ 
voured  to  give  his  Corficans  j  but  his  fituation  in  England 
by  degrees  grew  wretched,  and  he  was  reduced  fo  low  as 
to  be  feveral  years  before  his  death  a  prifoner  for  debt  in 
the  King’s  Bench.  At  length,  to  the  honour  of  fome 
gentlemen  of  rank,  a  charitable  contribution  wras  fet  on 
foot  for  him  in  the  year  1753.  Mr  Bofwell  obferves, 
that  Mr  Horace  Walpole  generouffy  exerted  himfelf  for 
the  unhappy  Theodore,  and  wrote  a  paper  in  The  World 
with  great  elegance  and  humour,  foliciting  a  contribu¬ 
tion  for  the  unhappy  monarch  in  diftrefs,  to  be  paid  to 
Mr  Robert  Dodfley  bookfeller,  as  lord  high  treafurer. 
This  brought  him  a  very  handfome’fum,  and  he  was  fet 
at  liberty.  That  gentleman  adds,  that  Mr  Walpole  has 
the  original  deed,  by  which  Theodore  made  over  the 
Lingdom  of  Corfica  in  fecurity  to  his  creditors,  and  that 
he  has  alfo  the  great  feal  of  the  kingdom.  Theodore 
-died  in  1736,  and  was  buried  in  St  Ann’s  churchyard, 
Weftminfter  5  where,  in  1757,  a  flmple  unadorned  monu¬ 
ment  of  marble  was  ere<5Ld  to  his  memory  by  a  gentle¬ 
man,  -with  an  inlcription,  which,  after  mentioning  fome  of 
the  above  particulars,  concludes  with  the  following  lines ; 


Ttach 


Them  ■ 


The  grave,  great  teacher,  to  a  level  brings 
Heroes  and  beggars,  galley-fiaves  and  kings 
But  1  heodore  this  moral  learn’d  ere  dead, 
Fate  pour’d  its  leffon  on  his  living  head, 
Beftow’d  a  kingdom  and  deny’d  him  bread 
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THEODORET,  bifhop  of  St  Cyricus  in  Syria,  in 
the  4th  century,  and  one  of  the  moft  learned  fathers  of 
the  church,  was  born  in  the  year  386,  and  was  the  dif- 
riple  of  Theodorus  Mopfueftia  and  St  John  Chryfoftom. 
Having  received  holy  orders,  he  was  with  difficulty  per- 
fuaded  to  accept  of  the  bifhopric  of  St  Cyricus,  about 
the  year  420.  He  difeovered  great  frugality  in  the  ex- 
pences  of  his  table,  drefs,  and  furniture,  but  fpent  con¬ 
fiderable  funis  in  improving  and  adorning  the  city  of 
Cyricus.  He  erc&ed  two  large  Bridges,  public  baths, 
fountains,  and  aqucdu6Is,  and  laboured  with  great  zeal 
and  fuecefs  in  his  dioccfe.  Yet  his  zeal  was  not  confi¬ 
ned  to  his  own  church  :  he  went  to  preach  at  Antioch 
and  the  neighbouring  towns  5  where  he  became  admired 
for  his  eloquence  and  learning,  and  had  the  happinefs  to 
convert  multitudes  of  people.  He  wrote  in  favour  of 
John  of  Antioch  and  the  Neftorians,  againft  Cyril’s 
rI  welve  Anathemas :  he  afterwards  attacked  the  opinions 
of  Neftorius,  and  was  depofed  in  the  fynod  held  by  the 

Eutychians, 
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ret,  Eutychians  at  Ephefus  *,  but  was  again  reftored  by  the 
fius.  general  council  of  Chalcedon,  in  which  he  was  prefent, 
— J  in  451.  It  is  thought  that  he  died  foon  after  j  though 
others  fay  that  he  lived  till  the  year  457.  There  are 
dill  extant  Theodoret’s  excellent  Commentary  on  St 
Paul’s  Epiftles,  and  on  feveral  other  books  of  the  Holy 
Scriptures.  2.  His  Ecelefiaftical  Hiftory  from  the  time 
of  Arius  to  Theodofius  the  Younger.  3.  The  Hiftory 
of  the  famous  Anchorites  of  his  time.  4.  Epiftlts. 

Difeourfes  on  Providence.  And,  6.  An  excellent 
treatife  againft  the  Pagans,  entitled,  De  Curandis  Grce- 
corum  Affeflibus ;  and  other  works.  The  belt  edition 
of  all  which  is  that  of  Father  Sirmond  in  Greek  and 
Latin,  in  4  vols  folio. 

THEODOSIUS  I.  called  the  Great ,  was  a  native 
of  Spain.  The  valour  lie  had  fhown,  and  the  great  fer- 
vices  he  had  done  to  the  empire,  made  Gratian,  when 
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attacked  by  the  Goths  and  Germans,  to  admit  him  as  a  Theodofius 
partner  in  the  government.  He  received  the  purple  in  U  . 
379,  aged  43.  See  Constantinople,  N°  77 — 88.  T  e°gmf‘, 

THEOGONY,  from  0i#j,  God ,  and  yarn,  “  feed, 
offspring,”  that  branch  of  the  heathen  theology  which 
taught  the  genealogy  of  their  gods. 

Hefiod  gives  us  the  ancient  theogony  in  a  poem  under 
that  title.  Among  the  molt  ancient  writers,  Dr  Burne 
obferves  that  theogony  and  cofmogony  fignified  the 
fame  thing.  In  effeX,  the  generation  of  the  gods  of  the 
ancient  Perfians,  fire,  water,  and  earth,  is  apparently  no 
other  than  that  of  the  primary  elements. 

THEOGNIS,  an  ancient  Greek  poet  of  Megara 
in  Achaia,  flouriihed  about  the  59th  Olympiad,  144 
B.  C.  We  have  a  moral  work  of  his  extant,  containing 
a  fummary  of  precepts  and  reflexions,  ufually  found  in 
the  collections  of  the  Greek  minor  poets. 
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THEO 

T5  a  Greek  word  and  fignihes  that  fcience 

whijCh  treats  of  the  being  and  attributes  of  God,  bis 
relations  to  us,  the  difpenfations  of  his  providence,  his 
will  with  refpeX  to  our  aXions,  and  his  purpofes  with 
refpeX  to  our  end.  The  word  was  firft  ufed  to  denote 
the  fables  of  tliofe  poets  and  pbilofophers  who  wrote  of 
the  genealogy  and  exploits  of  the  gods  of  Greece.  It 
was  afterwards  adopted  by  the  earlieft  writers  of  the 
Chriftian  church,  who  ftyled  the  author  of  the  Apoca- 
lypfe,  by  way  of  eminence,  0  hoXoyog,  the  Divine . 

Although  every  pagan  nation  of  antiquity  had  fome 
tutelary  deities  peculiar  to  itfelf,  they  may  yet  be  con- 
fidered  as  having  all  had  the  fame  theology,  fince  an  in¬ 
tercommunity  of  gods  was  univerfally  admitted,  and  the 
heavenly  bodies  were  adored  as  the  dii major um  gentium 
over  the  whole  earth.  This  being  the  cafe,  we  are  hap¬ 
pily  relieved  from  treating,  in  the  fame  article,  of  the 
truths  of  Chriftianity  and  the  fiXions  of  paganifm,  as 
we  have  el fe where  traced  idolatry  from  its  fburce,  and 
ftiewn  by  what. means  “  the  fooliili  hearts  of  men  be¬ 
came  fo  darkened  that  they  changed  the  glory  of  the  in¬ 
corruptible  God  into  an  image  made  like  to  corruptible 
man,  and  to  birds,  and  four-footed  beads,  and  creeping 
things.”  See  Polytheism* 

The  abfurdities  and  inconfiftency  of  the  pretended  re¬ 
velation  of  the  Arabian  impoftor  have  been  fufticiently 
expofed  under  the  words  Alcoran  and  Mahometa¬ 
nism  ;  fo  that  the  only  theology  of  which  we  have  to  treat 
flji  at  prefent  is  the  Cliriflian  theology,  which  comprehends 
1  »  that  which  is  commonly  called  natural ,  and  that  which 
is  revealed  in  the  feriptures  of  the  Old  and  New  Tefta 
ments.  Thefe  taken  together  compofe  a  body  of  fcience 
fo  important,  that  in  companion  with  it  all  other  fei- 
onces  fink  into  infignificance  5  for  without  a  compe¬ 
tent  knowledge  of  the  attributes  of  God,  of  the  feveral 
relations  in  which  he  ftands  to  us,  and  of  the  ends  for 
which  we  were  created,  it  is  obvious  that  we  muft  wan¬ 
der  through  life  like  men  groping  in  the  dark,  ftrangers 
to  the  road  on  which  we  are  travelling,  as  well  as  to  the 
fate  awaiting  us  at  the  end  of  our  journey. 

But  if  this  knowledge  be  neceflary  to  all  Chriftians, 
it  is  doubly  fo  to  tliofe  who  are  appointed  to  feed  the 
Vol.  XX.  Part  I, 
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flock  of  Chrift,  and  to  teach  the  ignorant  what  they  are  to  be  ftu- 
to  believe,  and  what  to  do,  in  order  to  work  out  their care- 
own  falvation.  The  wifdom  and  piety  of  our  anceftors 
have  accordingly  founded  profefTorftiips  of  theology  in  tendecHor 
all  our  univernties,  where  the  principles  of  our  religion  the  fervice 
are  taught  in  a  fyftematic  and  fcientific  manner  j  and  the 
the  church  has  ordained,  that  no  man  (hall  be  admitted church* 
to  the  office  of  a  preacher  of  the  gofpel  who  has  not  at¬ 
tended  a  regular  courfe  of  fuch  theological  leXures. 

It  muft  not,  however,  be  fuppofed,  that,  by  merely 
liftening  to  a  courfe  of  leXures  however  able,  any  man 
will  become  an  accompliihed  divine.  The  principles  of 
this  fcience  are  to  be  found  only  in  the  word  and  works 
of  God  }  and  he  who  would  extraX  them  pure  and  un- 
fophifticated,  muft  dig  for  them  himfelf  in  that  exhauft-  4 
lefs  mine.  To  fit  a  man  for  this  important  inveftiga- Trevious 
tion,  much  previous  knowledge  is  requifite.  He  muft  knowledge 
ftudy  the  works  of  God  fcientifically  before  be  can  per- Je^uj^te 
ceive  the  full  force  of  that  teftimony  which  they  bear  fecurion  0? 
to  the  power,  the  wifdom,  and  the  goodnefs  of  their  au-this  ftudy. 
thor.  Hence  the  neceflity  of  a  general  acquaintance 
with  the  phyfical  and  mathematical  fcietiees  before  a 
man  enter  on  the  proper  ftudy  of  theology,  for  he  will 
not  otherwife  obtain  juft  and  enlarged  conceptions  of  the 
God  of  the  univerfe.  See  Physics,  N°  115. 

But  an  acquaintance  with  the  phyfical  and  mathema¬ 
tical  fciences  is  not  alone  a  fuftieient  preparation  for  the 
ftudy  of  theology.  Indeed  it  is  poffible  for  a  man  to 
devote  himfelf  fo  wholly  to  any  of  thefe  fciences,  as  to 
make  it  counteraX  the  only  purpofes  for  which  it  caii 
be  valuable  to  the  divine  ;  for  he  who  is  conftantly  im- 
merfed  in  matter,  is  apt  to  fufpeX  that  there  is  no  other 
fubftance  5  and  he  who  is  habituated  to  the  routine  of 
geometrical  demonftration,  becomes  in  time  incapable  of 
reafoning  at  large,  and  eftimating  the  force  of  the  vari¬ 
ous  degrees  of  moral  evidence.  To  avert  thefe  difagree- 
able  confequences,  every  man,  before  he  enter  on  the 
ftudy  of  that  fcience  which  is  the  fubjeX  of  the  prefent 
article,  fhould  make  himfelf  acquainted  with  the  princi¬ 
ples  of  logic,  the  feveral  powers  of  the  humati  mind, 
and  the  different  fources  of  evidence  ;  in  doing  which  he 
will  find  the  greateft  afliftance  from  Bacon’s  NoVnm  Or - 
S  f  ganunij 
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ipg  the  lec¬ 
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ganutn ,  Locke’s  E/fity  011  khe  Human  Undemanding, 
He  id’s  E/Jitys  on  the  Intel/eBiial  and  ABive  Powers  of 
Man,  and  Tat  ham’s  Chart  and  Scale  of  Truth .  Thefe 
works  will  teach  him  to  think  juftly,  and  guard  him 
again  it  a  thoufand  errors,  which  thofe  who  have  not 
laid  fuch  a  foundation  are  apt  to  embrace  as  the  truths 
of  God. 

The  man  who  propofes  to  ftudy  theology  ought  to 
have  it  in  view  as  the  ultimate  end  of  his  labours,  to 
impart  to  others  that  knowledge  which  he  may  procure 
for  himfelf.  “  Amongft  the  many  marks  which  diftin- 
guilh  the  Chrifian  philofophcr  from  the  Pagan,  this 
-  (fays  a  learned  writer  *)  is  one  of  the  moft  linking — the 
Pagan  fought  knowledge  in  a  felfiffi  way,  to  fecrete  it 
fot  his  own  ufe  ;  the  Chrifian  feeks  it  with  the  generous 
purpofe  (firft  in  view,  though  lafl  in  execution)  to  im¬ 
part  it  to  others.  The  Pagan  philofophcr,  therefore, 
having  cultivated  the  art  of  thinking,  proceeds  to  that 
id f peaking,  in  order  to  difplay  his  vanity  in  the  dexter¬ 
ous  ufe  of  deceit.  On  the  other  hand,  the  Chrifian 
philofopher  cultivates  the  art  of  f peaking,  for  the  foie 
purpofe  of  diffeminating  the  truth  in  his  office  of  preach¬ 
er  of  the  gofpel.” 

As  every  man,  before  he  enters  on  the  proper  ftudy 
of  theology,  receives,  at  leaf!  in  this  country,  the  rudi¬ 
ments  of  a  liberal  education,  it  may  perhaps  be  fuperflu- 
ous  to  mention  here  any  books  as  peculiarly  proper  to 
teach  him  the  art  of  fpeaking  :  we  cannot  however  for¬ 
bear  to  recommend  to  our  ftudent  the  attentive  perufal 
of  Quintilian’s  Infitutions,  and  Dr  Blair’s  LeBures  on 
Rhetoric  and  the  Belles  Lrttres.  A  familiar  acquaint¬ 
ance  with  thefe  works  will  enable  him,  if  he  be  endow¬ 
ed  by  nature  with  talents  fit  for  the  office  in  which  he 
propofes  to  engage,  to  exprefs  his  thoughts  with  cor- 
reftnefs  and  elegance  ;  “  without  which,  it  has  been 
well  obferved,  that  feience,  efpecially  in  a  clergyman, 
is  but  learned  lumber,  a  burden  to  the  owner,  and  a  nui- 
fancc  to  everybody  elfe.” 

No  man  can  proceed  thus  far  in  the  purfuits  of  gene¬ 
ral  fcicnce  without  having  been  at  leaft  initiated  in  the 
learned  languages  *,  but  he  who  intends  to  make  theolo¬ 
gy  his  profeffion  ffiould  devote  himfelf  more  particularly 
to  the  ftudy  of  Greek  and  Hebrew,  becaufe  in  thefe 
tongues  the  original  feriptures  are  written.  He  who  is 
incapable  of  confulting  the  original  feriptures,  muft  reft 
his  faith,  not  on  the  fure  foundation  of  the  word  of 
God,  but  on  the  credit  of  fallible  tranflators  •  and  if  he 
be  at  any  time  called  on  to  vindicate  revelation  againft 
the  feoffs  of  infidelity,  he  will  have  to  ftruggle  with 
many  difficulties  which  are  eafily  folved  by  him  who  is 
xnafter  of  the  original  tongues. 

The  ftudent  having  laid  in  this  flock  of  preparatory 
knowledge,  is  now  qualified  to  attend  with  advantage 
the  theological  Ie&ures  of  a  learned  profelTor  5  but  in 
doing  this,  he  ftiould  be  very  careful  neither  to  admit 
nor  rejeft  any  thing  on  the  bare  authority  of  his  mafter. 
Right  principles  in  theology  are  of  the  utmoft  import- 
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ancc,  and  can  reft  on  no  authority  inferior  to  that  of  imr0(j 
the  word  of  God.  On  this  account  we  have  long  been  ti6n 
of  opinion,  that  a  profelTor  cannot  render  his  pupils 
much  fervice  by  a  fyftematical  courfe  of  lectures,  as  by 
dire  fling  their  ftudies,  and  pointing  out  the  road  in 
which  they  may  themfelves  arrive  in  the  ffiorteft  time  at 
the  genuine  fenfe  of  the  faered  Jcriptutes.  In  this  opi¬ 
nion  we  have  the  honour  to  agree  with  the  ahlelt  lec¬ 
turer  *  in  theology  that  We  have  ever  heard.  The  au¬ 
thors  of  all  fyflems  are  more  or  lefs  prejudiced  in  behalf^ Ca 
of  fome  particular  and  artificial  mode  of  faith.  He, bdl  of 
therefore,  who  begins  with  the  ftudy  of  them,  and  after-  berdm 
wards  proceeds  to  the  faered  volume,  fees  with  a  jaun¬ 
diced  eye  every  text  fupporting  the  peculiar  tenets  of 
his  firft  majer,  and  afls  as  ablurd  a  part  as  he  who  tries 
not  the  gold  by  the  copel,  but  the  copel  by  the  gold. 
Before  our  young  divine,  therefore,  fit  down  to  the  fe- 
rious  perufal  of  any  one  of  thofe  infitutes  or  bodies  of 
theology  which  abound  in  all  languages,  and  even  before 
he  read  that  which  the  nature  of  our  work  compels  us 
to  lay  before  him,  we  beg  leave  to  recommend  to  his 
confederation  the  following 

Preliminary  Directions  for  the  Study  of 
Theology. 

6 

Christian  theology  is  divided  into  two  great  parts, Chriilia 
natural  and  revealed  ;  the  former  comprehending  that theologj 
which  may  be  known  of  God  from  the  creation  of  the diVided 
world,  even  his  eternal  power  and  Godhead  ;  the  lat-^p, 
ter,  that  which  is  difeovered  to  man  nowhere  but  in  the 
faered  volume  of  the  Old  and  New  Teftaments.  ? 

Concerning  the  extent  of  natural  theology  many  opi- Firft pnj 
nions  have  been  formed,  whilft  fome  have  contended  ciples  of . 
that  there  is  no  fuch  thing.  Into  thefe  difputes 


mean  not  at  prefen t  to  enter.  We  believe  that  one 
them  could  have  had  no  cxiftence  among  fober  and  en¬ 
lightened  men,  had  the  contending  parties  been  at  due 
pains  to  define  with  accuracy  the  terms  which  they  ufed. 
Whatever  be  the  origin  of  religion,  which  we  have  en¬ 
deavoured  to  afeertain  clfewhere  (fee  Religion,  N°6 — 
17.),  it  is  obvious,  that  no  man  can  receive  .a  written 
book  as  the  word  of  God  till  he  be  convinced  by  fome 
other  means  that  God  exifts,  and  that  he  is  a  Being  of 
power,  wifdom,  and  goodnefs,  who  watches  over  the 
condufl  of  his  creature  man.  If  the  progenitor  of  the 
human  race  was  inftrudted  in  the  principles  of  religion 
by  the  Author  of  his  being  (a  fa<ft  of  which  it  is  diffi¬ 
cult  to  conceive  how  a  confident  theift  can  entertain  a 
doubt),  he  might  communicate  to  his  children,  by  na¬ 
tural  means,  much  of  that  knowledge  which  he  himfelf 
could  not  have  difeovered  had  he  not  been  fupernatu- 
rally  enlightened.  Between  illuftrating  or  proving  a . 
truth  which  is  already  talked  of,  and  making  a  difeo- 
very  of  what  is  wholly  unknown,  every  one  perceives?, 
that  there  is  an  immenfe  difference  (a). 

.*  To  beings  whofe  natural  knowledge  originates  wholly 

from 


(a)  The  diferiminating  powers  of  Ariflotle  will  not  be  queflioned  ;  and  in  the  following  extra#  made  by  Cicero  ■ 
from  ome  of  his  works  which  are  now  loft,  he  expreffes  our  fentiments  on  this  important  fubjeft  with  his  ufual 
precifion  Praeclare  ergo  Ariftoteles,  Si  essent,  inquit,  qui  fub  terra  femper  habitaviffent,  bonis,  et  illuftrk 

bus  domicihis,  quae  effent  ornata  fignis  atque  pifturis,  inftruftaque  rebus  iis  omnibus,  quibus  abundant  ii,  qui  beati 
putantur,  nec  tamcn  exiffent  unquam  fupra  terrain  ;  ACCEfTSSENT  AUTEM  FAMA  ET  AUDITIONS,  ESSE  quoddar* 

njumek, 
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but  it  is  ftlf-evidcnt  that  we  could  not  do  cither  the  one  Prehminai^ 
or  the  other,  were  we  not  convinced  by  natural  means  , l*  W 
that  God  exifts,  that  he  is  a  Being  of  goodnefs,  juftice, 
and  power,  and  that  he  infpired  with  divine  wifdom  the 
penmen  of  thefe  facred  volumes.  Now,  though  it  is 
very  poflible  that  no  man  or  body  of  men,  left  to  them- 
lelves  from  infancy  in  a  defert  world,  would  ever  have 
made  a  theological  difeoveryj  yet  whatever  propofitions^ 
relating  to  the  being  and  attributes  of  the  firft  caufe  and 
the  duty  of  man,  can  be  demonftrated  by  human  reafon, 
independent  of  written  revelation,  may  be  called  natu¬ 
ral  theology ,  and  are  of  the  utmoll  importance,  as  being 
to  us  the  firft  principles  of  all  religion.  Natural  thtf- 
ology,  in  this  fenfe  of  the  word,  is  the  foundation  of 
the  Chriflian  revelation  5  for  without  a  previous  know¬ 
ledge  of  it,  we  could  have  no  evidence  that  the  ferip- 
tures  of  the  Old  and  New  Teftamcnts  are  indeed  the 
word  of  God. 

Our  young  divine,  therefore,  in  the  regular  order  of  ^aturaj 
his  ftudies  ought  to  make  himfelf  mailer  of  natural  ^^ozy  t<* 
theology  before  he  enter  upon  the  important  talk  of  be  ftuJied 
fearching  the  feriptures.  On  this  fubje£l  many  books  before  the 
have  been  publilhcd  in  our  own  and  other  languages  \ 
but  perhaps  there  is  none  more  worthy  of  attention  than  tion# 
the  Religion  of  Nature  delineated  by  Mr  Wollafton  (b). 

It  is  a  work  of  great  merit,  and  bears  ample  teftfmony 
to  its  author’s  learning  and  acutenefs  :  yet  we  think  it 
ought  to  be  read  with  caution.  Mr  Wollafton’s  theory  -^0QyJre^ 
of  moral  obligation  is  fanciful  and  groundlefs  j  and  commend- 
whilft  we  readily  acknowledge  that  he  demon  ftratest-d. 
many  truths  with  elegance  and  perfpicuity,  we  cannot 
deny  that  he  attempts  a  proof  of  others,  for  which  we 
believe  no  other  evidence  can  be  brought  than  the  de¬ 
clarations  of  Chrift  and  his  apoftles  in  the  holy  ferip¬ 
tures.  To  fupply  the  defers  of  his  theory  of  morals, 
we  would  recommend  to  the  ftudent  an  attentive  perufal 
of  Cumberland  on  the  Law  of  Nature,  and  Paley’s  Ele¬ 
ments  of  Moral  Philofophy.  A  learned  author*  af-## raibur* 
firms  of  Cumberland,  that  “  he  excels  all  men  in  fixings. 

S  f  2  the 


vumen,  ET  vim  deorum  ;  deinde  aliquo  tempore,  patefaftis  terree  faucibus,  ex  illis  abditis  fedibus  evadere  in  hrec 
loca,  quae  nos  incolimus,  atque  exire  potuiflent  :  cum  repente  terrain,  ct  maria,  ccelumque  vidifient:  nubium  tnag- 
nitiidinem,  ventorumque  vim  cognovifient,  adfpexifTentque  folem,  cjufque  turn  magnitudinem,  pulchritudinemque, 
turn  etiam  efficientiam  cognovifient,  quod  is  diem  efficcret,  toto  coclo  luce  difFufa  :  cum  autem  terras  nox  opacaffct, 
turn  coelum  totum  cernerent  aftris  diftin&um  et  ornatum,  lunfeque  lumiwum  varietatem  turn  crcfcentis,  turn  fene- 
feentis,  eorumque  omnium  ortus  et  occafus,  atque  in  omni  ceternitatc  ratos,  immutabilefque  curfus  :  hoec  cum  vi- 
derent,  PROFECTO  ET  ESSE  DEOS,  et  H7EC  TANTA  OPERA  DEORUM  ESSE  arbitrarentur.”  De  Nat .  Deorum, 
lib.  ii.  §  37. 

From  this  pafTage  it  is  evident,  that  the  Stagyrite,  though  he  eonfidered  the  motions  of  the  heavenly  bodies, 
the  ebbing  and  flowing  of  the  fea,  and  the  other  phenomena  of  nature,  as  affording  a  complete  proof  of  the  being 
and  providence  of  God,  did  not  however  fuppofe  that  from  theft  phenomena  an  untaught  barbarian  would  dzfcover 
this  fundamental  principle  of  religion.  On  the  contrary,  he  exprefsly  affirms,  that  before  a  man  can  feel  the 
force  of  the  evidence  which  they  give  of  this  important  truth,  he  mull  have  heard  of  the  exigence  and  power 
of  God. 

(b)  It  may  not  be  improper  to  inform  the  reader,  that  Mr  Wollafton,  the  author  of  the  Religion  of  Nature, 
was  a  different  man  from  Mr  Woolfton,  who  blafphemed  the  miracles  of  our  Saviour.  The  former  was  a  clergy¬ 
man  of  great  piety,  and  of  fucb  moderate  ambition  as  to  refufe  one  of  the  higheft  preferments  in  the  church  of 
England  when  it  was  offered  to  him  ;  the  latter  was  a  clergyman  likewife,  but  remarkable  only  for  gloomy  infide¬ 
lity,  and  a  perverfe  defire  to  deprive  the  wretched  of  every  fource  of  comfort.  In  the  mind  of  the  former,  philo¬ 
fophy  and  devotion  were  happily  united  *,  in  the  mind  of  the  latter,  there  was  neither  devotion  nor  fcience.  Yet 
thefe  writers  have  been  frequently  confounded  ;  fometimes  through  inadvertence  from  the  fimilarity  of  their  name  ; 
and  fometimes,  we  jare  afraid,  designedly,  from  a  weak  and  bigotted  abhorrence  of  every  fyftem.of  religion  that 
pretends  to  have  its  foundation  in  reafon  and  in  the  nature  of  things. 
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1  Inary  from  fenfation,  and  whofe  minds  cannot,  but  by  much 
cions,  dlfcipline,  advance  from  fenfe  to  fcience,  a  long  feries  of 
revelations  might  be  neceffary  to  give  them  at  firft  juft 
notions  of  God  and  his  attributes,  and  to  enable  them 
t  to  perceive  the  relation  between  the  effeft  and  its  caufe, 
sby  fo  as  to  infer  by  thfe  powers  of  their  own  reafon  the  ex- 
iftence  of  the  Creator  from  the  prefence  of  his  creatures. 
tIons;  Such  revelations,  however,  could  be  fatisfa&ory  only  to 
thofe  who  immediately  received  them.  Whenever  the 
Deity  has  been  pleafed  by  fupernatural  means  to  commu¬ 
nicate  any  information  to  man,  we  may  be  fure  that  be 
has  taken  effe&ual  care  to  fatisfy  the  perfon  fo  highly 
favoured  that  his  underftanding  was  not  under  the  in¬ 
fluence  of  any  illufion  *,  but  fuch  a  perfon  could  not 
communicate  to  another  the  knowledge  which  he  had 
thus  received  by  any  other  means  than  an  addrefs  to  his 
rational  faculties.  No  man  can  be  required  to  believe, 
no  man  indeed  can  believe,  without  proof,  that  another, 
who  has  no  more  faculties  either  of  fenfation  or  intellect 
than  himfelf,  has  obtained  information  from  a  fource  to 
which  he  has  no  poftible  accefs.  An  appeal  to  miracles 
would  in  this  cafe  ferve  no  purpofe ;  for  we  muft  believe 
in  the  exiftence,  power,  wifdom,  and  juftice  of  God,  be¬ 
fore  a  miracle  can  be  admitted  as  evidence  of  any  thing 
but  the  power  of  him  by  whom  it  is  performed.  Sec 
Miracle. 

t  It  is  therefore  undeniable  that  there  are  fome  Princi¬ 
pe  pies  of  theology  which  may  be  called  natural ;  for 
rm“  though  it  is  in  the  higheft  degree  probable  that  the  pa¬ 
rents  of  mankind  received  all  their  theological  know¬ 
ledge  by  fuptr  natural  means,  it  is  yet  obvious  that  fome 
parts  of  that  knowledge  muft  have  been  capable  of  a 
proof  purely  rational,  otherwife  not  a  fingle  religious 
truth  could  have  been  conveyed  through  the  fucceeding 
generations  of  the  human  race  but  by  the  immediate  in¬ 
spiration  of  each  individual.  We  indeed  admit  many 
propofitions  as  certainly  true,  upon  the  foie  authority  of 
the  Jewifh  and  Cbriftian  feriptures,  and  we  receive  thefe 
feriptures  with  gratitude  as  the  lively  oracles  of  God  *y 
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PD^reS"ar}  ^JC  tme  &rounds  moral  obligation,  out  of  which  na- 
,0ns*  tural  law  and  natural  religion  both  arife  and  we 
have  ourfelves  never  read  a  work  in  which  the  various 
duties  which  a  man  owes  to  his  Maker,  himfelf,  and  his 
fellow-creatures,  are  more  accurately  Hated  or  placed 
on  a  furer  bafis  than  in  the  moral  treatife  of  the  arch¬ 
deacon  of  Carliile. 

As  Wollafton  demonftrates  with  great  perlpicuity, 
the  being  and  many  of  the  attributes  of  God,  it  may 
perhaps  appear  fuperfluous  to  recommend  any  other  book 
on  that  fubjecl .  Ihe  prefent  age,  however,  having 
among  other  wonderful  phenomena,  witneifed  a  revival 
of  Atheifm,  we  would  advife  our  ftudent  to  read  with 
much  attention  Cud  worth’s  Intellectual  Syftem,  and  to 
read  it  rather  in  Mofheim’s  Batin  tranftation  than  in 
the  author’s  original  Ehglifh.  It  is  well  known  that 
Cudworth  wrote  his  incomparable  work  in  confutation 
of  Hobbes’s  philofophy  ;  but  inftead  of  confining  him¬ 
felf  to  the  whimfies  of  his  antagonift,  which  were  in  a 
little  time  to  fink  into  oblivion,  he  took  a  mfleh  wider 
range,  and  traced  atheifm  through  all  the  mazes  of  an¬ 
tiquity,  expofing  the  wcaknefs  of  every  argument  by 
which  fuch  an  abfurdity  had  ever  been  maintained.  In 
exhaufting  the  metaphyfical  queftions  agitated  among 
the  Greeks  concerning  the  being  and  perfeClions  of  God, 
he  has  not  only  given  us  a  complete  hiftory  of  ancient 
learning,  as  far  as  it  relates  to  thefe  inquiries,  but  has 
in  fa<ft  anticipated  molt  of  the  fophifms  of  our  modern 
atheifts,  who  are  by  no  means  fuch  difeoverers  as  they 
are^  fuppofed  to  be  by  their  illiterate  admirers. 

The  ftudent  having  made  himfelf  mafter  of  natural 
theology,  and  carefully  endeavoured  to  afeertain  its  li¬ 
mits,  Is  now  prepared  to  enter  on  the  important  talk  of 
fearching  the  feriptures.  In  doing  this,  he  ought  to  di- 
%TeH  himielf  as  much  as  poffible  of  the  prejudices  of  edu¬ 
cation  in  behalf  of  a  particular  fyftem  of  faith,  and  fit 
down  to  the  ftudy  of  the  facred  volume  a9  of  a  work  to 
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which  he  is  an  entire  ftranger.  He  ought  firfl  to  read 
it  as  a  moral  hiflory  of  fadls  and  doCtrines,  beginning 
with  the  books  of  Mofcs,  and  proceeding  through  the 
reft,  not  in  the  order  in  which  they  are  commonly  pub¬ 
lished,  but  in  that  in  which  there  is  reafon  to  believe 
they  were  written  (fee  Scriptures).  If  he  be  mafter 
of  the  Hebrew  and  Greek  languages,  he  will  doubtlefs 
prefer  the  originaHext  to  any  vetfion  5  and  in  thisper- 
ufal  we  would  advife  him  to  confult  no  commentator, 
becaufe  his  objea  at  prefent  is  not  to  ftudy  the  dodtrines 
contained  in  the  bible,  but  merely  to  difeover  what  are 
the  fubjeas  of  which  it  treats.  Many  hiftories  of  the 
bible  have  been  written  j  and  were  we  acquainted  with 
a  good  one,  we  fhould  recommend  it  as  a  clue  to  direa 
the  young  divine’s  progrefs  through  the  various  books 
which  compofe  the  facred  volume.  Stackhoufe’s  hiftory 
has  been  much  applauded  by  fome,  and  as  much  cen- 
fured  by  others.  It  is  not  a  work  of  which  we  can  ex- 
prefs  any  high  degree  of  approbation  -9  but  if  read  with 
attention,  it  may  no  doubt  be  ufeful  as  a  guide  to  the 
feries  of  faas  recorded  in  the  feriptures.  Between  the 
Old  and  New  Teftaments  there  is  a  great  chafm  in  the 
niftory  of  the  Jewifli  nation  ;  but  it  is  fuppliedin  a  very 
able  and  fatisfa&ory  manner  by  Dr  Prideaux,  whofe 
Old  and  New  Tejlament  eonne&ed  is  one  of  the  molt  va¬ 
luable  hiftorical  works  in  our  own  or  any  other  lan- 
guage.  Shuckford’s  Sacred  and  Profane  Hi/lory  of  the 
World  conneEled  is  like  wife  a  work  of  merit,  and  may 
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be  read  with  advantage  as  throwing  light  on  many  paf- PrelimJ 
fages  of  the  Old  Teftament  :  but  this  author  is  not  in- Credit 
titled  to  the  fame  confidence  with  Prideaux,  as  his  learn- 
ing  was  not  fo  great,  and  his  partialities  feem  to  have 
been  greater. 

In  thus  making  himfelf  mafter  of  the  hiftory  of  the 
Old  and  New  Teftaments,  the  ftudent  will  unavoidably 
acquire  fome  general  notion  of  the  various  do&rines 
which  they  contain..  Thefe  it  will  now  be  his  bufinefs 
to  ftudy  more  particularly,  to  afeertain  the  precife 
meaning  of  each,  and  to  diftinguifh  fuch  as  relate  to  the 
whole  human  race,  from  thofe  in  which  Abraham  and 
his  pofterity  were  alone  interefted.  He  muft  therefore 
travel  over  the  facred  volume  a  fecond  time  ;  and  Bill 
we  would  advife  him  to  travel  without  a  guide.  From 
Walton’s  Polyglot  bible ,  and  the  large  colle&ion  called 
Critici  facri,  he  may  indeed  derive  much  aftiftance  in 
his  endeavours  to  afeertain  the  fenfe  of  a  difficult  text* 
but  we  think  he  will  do  well  to  make  little  ufe  of  com! 
mentators  and  expofitors,  and  ftill  lels  of  fyftem-build- 
ers,  till  he  has  formed  fome  opinions  of  his  ownrefpeft- 
ing  the  leading  do&rinesof  the  Jewifli  and  C hr i ft ian  re¬ 
ligions. 

“  Impreffed  (fays  an  able  writer)  with  an  awful  fenfe 
of  the  importance  of  the  facred  volume,  the  philofophi- 
cal  divine  will  (hake  off  the  bias  of  prejudices  however 
formed,  of  opinions  however  fan&ioned,  and  of  paffiom 
however  conftitutional,  and  bring  to  the  ftudy  of  it  the 
advantage  of  a  pure  and  impartial  mind.  Inftead  of 
wafting  all  his  labour  upon  a  number  of  minute  and  lefs 
fignificant  particulars,  and  of  refining  away  plain  and 
obvious  fenfe  by  the  fubtleties  of  a  narrow  and  corrofive 
mind,  his  firft  objea  will  be  toinftitute  a  theological  in¬ 
quiry  into  die  general  defign  of  the  written  word,  and 
from  principles  fully  contained  and  fairly  underftood,  to 
ill uft  rate  the  true  nature  and  genius  of  the  religious  dif 
penfation  in  all  its  parts.  He  will  mark  the  difference 
between  the  firft  and  fecond  covenants,  and  obferve  the 
conneaion  that  fubfifts  between  them.  He  will  trace 
the  temporary  economy  of  the  Old  Tejlament ,  and  weigh 
the  nature  and  intent  of  the  partial  covenant  with  the 
Jews  ;  obferving  with  aftoniffiment  how  it  was  made  in¬ 
troductory  of  better  things  to  come  :  and  he  will  follow 
it  through  the  law  and  the  prophets  in  its  wonderful 
evolutions,  till  he  lee  this  vaft  and  preparatory  machine 
©f  providence  crowned  and  completed  in  the  eternal 
gofpel.  I  his  New  Tef  ament ,  the  laft  and  beft  part  of 
the  religious  difpenfation,  he  will  purfue  through  the 
facred  pages  of  that  gofpel  with  redoubled  attention  5 
contemplating  the  divine  foundation  on  which  it  claims 
to  be  built,  the  fupernatural  means  by  which  it  was  exe¬ 
cuted,  and  the  immortal  end  which  it  has  in  view  *  Tathad 
In  the  courfe  of  this  inquiry  into  the  import  of  the  Chart 
facred  volume,  the  ftudent  will  pay  particular  attention  &aly 
to  the  circumftances  of  the  age  and  country  in  which  its  tu* 
various  writers  refpeCtively  lived,  and  to  the  nature  of 
the  different^y/ej*,  analogical  and  parabolical ,  in  which 
it  is  written.  He  will  likewife  keep  in  mind  that  God, 
whom  it  claims  for  its  author,  is  the  parent  of  truth, 
and  that  all  Ins  aCtions  and  difpenfations  muft  be  con¬ 
fident  with  one  another.  He  will  therefore  compare  the 
different  paffages  of  the  Old  and  New  Teftaments  which 
relate  to  the  fame  doCtrine,  or  to  the  fame  event,  rea* 
fonably  concluding  that  the  bible  muft  be  the  beft  inter¬ 
preter  of  itfelf  y  and  though  the  opinions  which  he  thu$ 
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Pre  .inary  forms  may  often*  be  erroneous,  they  will  feldom  be  dan- 
bii  tions.  ReroUs  errors,  and  may  eafily  be  correfied  by  mature  re- 

- -  He&ion,  or  by  confuting  approved  authors  who  have 

treated  *  before  him  of  the  various  points  which  have 
been  the  fubjeft  of  his  ftudics.  Of  this  mode  of  pro¬ 
ceeding  one  good  confequence  will  be,  that,  having 
from  the  facred  fcripturcs  formed  a  fyftem  of  theology 
for  himfelf,  he  will  afterwards  if udy  the  fyilems  of  other 
men  without  any  violent  prejudices  for  or  againft  them; 
lie  will  be  fo  much  attached  to  his  own  opinions  as  not 
to  relinquifh  them  in  obedience  to  mere  human  autho¬ 
rity,  at  the  fame  time  that  he  will  be  ready  to  give  them 
up  when  convinced  that  they  are  not  well  founded  ;  and 
if  he  have  read  the  fcripturcs  attentively,  he  will  have 
acquired  fuch  a  love  of  truth  as  to  embrace  her  when¬ 
ever  (lie  may  be  found. 

As  we  have  fuppofed  that  every  man,  after  having 
formed  a  theological  fyftem  of  his  own,  will  confult  the 
fy ftems  of  others,  it  may  perhaps  be  expedfed  that  we 
(hould  here  recommend  thofe  which,  in  our  opinion, 
Ap  ved  are  mofl  worthy  of  his  attention.  To  do  this,  however, 
¥  sof  would,  we  apprehend,  be  an  interference  with  the  rights 
div  y‘  of  private  judgment.  But  left  we  (hould  be  fufpc&ed 
of  wilhing  to  bias  the  mind  of  the  young  ftudent  toward 
the  {hort  fyftem  which  we  are  obliged  to  give,  we  fhall 
juft  obferve,  that  by  the  divines  of  what  is  called  the 
Arminian  fchool ’,  Epifcopius’s  Theologies  Injhtuiiones , 
Limborch’s  Theologia  Chrijhana ,  and  Locke’s  Reafon- 
ablenefs  of  Ghrijlianity ,  have  long  been  held  in  the 
higheft  efteem  ;  whilft  the  followers  of  Calvin  have  pre¬ 
ferred  the  Injlitutiones  of  their  matter,  Turretine’s  Infti- 
tutio  Theologies  DlenBicce ,  and  Gill’s  Body  of  Divinity . 
This  laft  work  has  many  merits  and  many  defefis.  Its 
ftyle  is  coatfe  and  tedious ;  and  the  author  embraces 
every  opportunity  of  introducing  the  diferiminating  te¬ 
nets  of  his  fe6f  :  but  his  book  is  fraught  with  profound 
learning,  breathes  the  fpirit  of  piety,  and  may  be  read 
with  advantage  by  every  divine  who  has  previoufly 
formed  the  outlines  of  a  fyftem  for  himfelf. 

Bo(  r®.  As  the  Jewifti  and  Chriftian  difpenfations  are  elofely 
con  :nd-  linked  together,  being  only  parts  of  one  great  whole,  it 
is  impoftible  to  have  an  adequate  notion  of  the  latter 
per  ion."  without  underftanding  the  defign  of  the  former.  Now, 
though  the  Mofaic  religion  is  nowhere  to  be  learned 
but  in  the  Old  Teftament,  it  may  be  convenient  for 
our  ftudent,  after  he  has  formed  his  own  opinions  of  it 
from  that  facred  fource,  to  know  what  has  been  writ¬ 
ten  on  the  fubjedt  by  others.  For  illuftrating  the  ri¬ 
tual  law,  a  learned  prelate  warmly  recommends  the 
DuBor  Dubitantium  of  Maimonides,  and  Spencer’s 
book  entitled  De  Legibus  Hehrcuorum  Ritualibus.  Both 
works  have  undoubtedly  great  merit ;  but  our  young 
divine  will  do  well  to  read  along  with  them  Hermann! 
Witfi  JEgyptiaca ,  and  Dr  Woodward’s  Difcourfe  on 
the  Worfhip  of  the  Ancient  Egyptians,  where  fome  of 
Spencer’s  notions  are  fhortly  and  ably  refuted.  On  the 
other  parts  of  this  difpenfation,  fuch  as  the  nature  of  its 
civil  g6vernment ;  the  rewards  and  puniftiments  pecu- 
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liar  to  it  (c)  ;  its  extraordinary  adminiftration  by  ap-  Preliminary 
pointed  agents,  endowed  with  fupernatural  powers,  and  Pne  lons‘. 
with  the  gifts  of  miracles  and  prophecy  ;  the  doable 
fenfe  in  which  the  latter  is  fometimes  involved  ;  and  the 
language  confequent  on  its  nature  and  ufe — the  reader 
will  find  much  erudition  and  ingenuity  difplayed  in  the 
fecond  part  of  Warburton’s  Divine  Legation  of  Mofes  de -  . 
monf  rated.  That  work  is  entitled  to  a  ferious  perufal  ; 
for  it  difplays  great  learning  and  genius,  and,  we  be¬ 
lieve,  the  heavieft  cenfures  have  fallen  on  it  from  thofe 
by  whom  it  was  never  read.  ~  xij 

Having  proceeded  thus  far  in  the  courfe,  the  ft udent’s  Inquiry  to 
next  bufinefs  ftiould  be  to  inquire  ferioufly  wbat  evi- be  made, 
dence  there  is  that  the  do&rines  which  he  has  fo  care“  ality^^reV 
fully  ftudied  were  indeed" revealed  in  times  paft  by  God.  Nation. 

He  muft  already  have  perceived,  in  the  nature  and 
tendency  of  the  do&rincs  themfelves,  ftrong  marks  of 
their  origin  being  more  than  human  ;  but  he  muft  like- 
wife  have  met  with  many  difficulties,  and  he  muft  pre¬ 
pare  himfelf  to  repel  the  attacks  of  unbelievers.  Here  he 
will  find  opportunities  of  exerting  the  utmoft  powers  of 
his  reafoning  faculties,  and  of  employing  in  the  fervice 
of  religion  all  the  ftores  he  may  have  amafled  of  human 
learning.  The  fcripturcs  pretend  to  have  been  written 
by  feveral  men  who  lived  in  different  ages  of  the  world; 
but  the  lateft  of  them  in  an  age  very  remote  from  the 
prefent.  His  firft  bufinefs  therefore  muft  be  to  prove 
the  authenticity  of  thefe  books,  by  tracing  them  up  by 
hiftorical  evidence  to  the  feveral  writers  whofe  names 
they  bear.  But  it  is  not  enough  to  prove  them  authen¬ 
tic.  They  profefs  to  have  been  written  by  men  divinely 
infpired,  and  of  courfe  infallible  in  what  they  wrote. 

He  muft  therefore  inquire  into  the  truth  of  this  infpira- 
tion.  The  Bible  contains  a  number  of  truths  dofirinal 
and  moral,  which  are  called  myjleries ,  and  afferted  to 
be  the  immediate  didlates  of  God  himfelf.  To  evince 
this  great  point  to  man,  a  number  of  fupernatural  tefs 
and  evidences  are  infeparably  connefied  with  thofe  my- 
fteries  ;  fo  that  if  the  former  be  true,  the  latter  muft  be 
fo  likewise.  He  muft  therefore  examine  thefe  tefts  and 
evidences,  to  eftablifh  the  divinity  of  the  Holy  Scrip-* 
tures ;  and  in  this  part  of  his  courfe  he  will  find  much 
afliftance  from  many  waiters  whofe  defences  of  the  truth 
and  divinity  of  the  Chriftian  religion  do  honour  to  hu¬ 
man  nature.  16 

►The  firft  ftep  towards  the  embracing  of  any  truth  is,  Books  rc- 
to  get  fairly  rid  of  the  obje&ions  which  are  made  to  it 
and  the  general  objefiions  made  by  deiftical  writers  a 

the  Chriftian  revelation  are  by  no  writer  more  complete¬ 
ly  removed  than  by  Biftiop  Butler,  in  his  celebrated 
work  entitled  The  Analogy  of  Religion  natural  and  re¬ 
vealed  to  the  Conjlitution  and  Courfe  of  Nature.  This 
book  therefore  the  ftudent  (hould  read  with  attention, 
and  meditate  on  with  patience ;  but  as  it  does  not  fur- 
m(h  a  poftive  proof  of  the  divinity  of  our  religion,  he 
(hould  pafs  from  it  to  Grotius  de  Ventate  Religionis 
Chr  fiance ,  and  Stillingfleet’s  Origines  Saerce .  Both 
thefe  works  are  excellent ;  and  the  latter,  which  may  be 

confidered 


(c)  On  this  fubje<ft  the  reader  will  find  many  excellent  obfervations  in  Bilhop  Bull’s  Harmonia  Apq/lolica,  with 
its  feveral  defences,  and  in  a  fmall  book  of  Dr  Wells’s,  entitled  A  Help  for  the  Right  Underftanding  of  the  feve¬ 
ral  Divine  Laws  and  Covenants,,  whereby  man  has  been  obliged  through  the  feveral  ages  of  the  world  to  guide 
himfelf  in  order  to  Salvation* 
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direction?  Cfn^eie^  a5  311  improvement  of  the  former,  is  perhaps 
*— —  f—  ^oe  fulleft  and  able  11  defence  of  revelation  in  general 
that  is  to  be  found  in  any  language.  In  this  part  of 
the  united  kingdom  it  is  now  indeed  fcarcely  mention¬ 
ed,  or  mentioned  with  indifference  5  but  half  a  century 
ago  the  Engliff  divines  thought  it  a  fubjeft  of  triumph, 
and  flyled  its  author  their  incomparable  Stillingfeet . 
Other  works,  however,  may  be  read  with  great  advan¬ 
tage,  and  none  with  greater  than  Paley’s  Evidences  of 
the  Chriftian  Religion ,  and  LefliVs  Short  Method  with 
t  le  Deifts  ;  which  laft  work,  in  the  compafs  of  a  very 
few  pages,  contains  proofs  of  the  divinity  of  the  jew  iff 
and  Chriftian  revelations,  to  which  the  celebrated  Dr 
Middleton  confeffed  (d),  that  for  20  years  he  had  la- 
t  -a!  b°urcd  in  vain  to  fabricate  a  fpecious  anfwer  (e). 
troTerfyto’  Havi’n?  htls&ed  himfelf  of  the  truth  of  revelation  in 
-be  ftudicd,  general,  it  may  be  worth  the  young  divine’s  while  to 
provide  a  defence  of  the  Chriftian  religion  againft  the 
obje&ions  of  modern  Judaifm,  In  this  part  of  his 
ftudies  he  will  need  no  other  inftru&ion  than  what  he 
may  reap  from  Limborch’s  work  entitled  De  Veritate 
Religionis  Chrifliance  arnica  co Ratio  cum  erudito  Judcco. 

“  In  that  difputation,  which  was  held  with  Orobio,  he 
will  find  all  that  the  ftretch  of  human  parts  on  the  one 
hand,  or  fcience  on  the  other,  can  produce  to  varnilli 
error  or  unravel  fophiftry.  All  the  papers  of  Orobio 
m  defence  of  Judaifm,  as  oppofed  to  Chriftianity,  are 
printed  at  large,  with  Limborch’s  anfwers,  feflion  by 
feclion  ;  and  the  fubtileft  fophifms  of  a  very  fuperior 

- genius  are  ably  and  fatisfa&orily  dete&ed  and  ex- 

th/rj!Vdy  P°*red  by  the  ftron&’  Pr°f°und,  and  clear  reafoning,  of 
lovv  thlS  renowned  remonftrant*.”  See  Orobio  and  Lim- 
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and  the  va-  ,le  various  controverfies  fubfifling  between  the  feve- 
nous  con-  ral  denominations  of  Chriflians,  about  points  which  fe- 
amonl  5  para.te  t!’em  !nto  different  churches,  ought  next  to  be 
<  hriftians  ftudled  In  tbe  order  of  the  courfe  ;  for  nothing  i:  s  unim- 
themfeives.  portant  which  divides  the  followers  of  that  Mailer 
whole  favourite  precept  was  love.  It  has  indeed  been 
long  falhionable  to  decry  polemical  divinity  as  an  ufc- 
lefs,  if  not  a  pernicious,^  lludy ;  but  it  is  not  impolfible 
that  this  falhion  has  had  its  origin  in  ignorance,  and  that 
it  tends  to  perpetuate  thofe  fchifms  which  it  profefl'es  to 
lament.  We  are,  however,  far  from  recommending  to 
the  young  divine  a  perufal  of  the  works  of  the  feveral 
combatants  on  each  fide  of  a  difputcd  queftion,  till  he 
has  fitted  himfelf  for  judging  between  them  by  a  long 
courfe  of  preparatory  lludy  ;  and  the  only  preparation 
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which  can  fit  him  for  this  purpofe  is  an  impartial  lludy  Pr*L 
of  ecckfiaftical  hiliory.  He  who  has  with  accuracy  W? 
traced  the  progrefs  of  our  holy  religion  from  the  days ' — v  > 
ot  the  apoftles  to  the  prefent  time,  and  marked  the  in 
troduclion  of  new  doftiines,  and  the  rife  of  the  various 
lefts  into  which  the  Chriftian  world  is  divided  is 
furniftied  with  a  criterion  within  himfelf  by  which  to 
judge  of  the  importance  and  trutli  of  the  rnanv  conteft 
ed  doftrincs  ;  whilft  lie  who,  without  this  preparation’ 
lhall  read  a  multitude  of  books  on  any  religious  control 
verfy,  will  be  in  danger  of  becoming  a  convert  to  his 
lalt  author,  if  that  author  poffefs  any  tolerable  lhare  of 
art  and  ingenuity. 

There  are  many  hiftories  of  the  Chriftian  church  i„j 
which  poffefs  great  merit,  but  we  are  acquainted  wilh  of ecclJi 


none  which  appears  to  us  wholly  impartial.  Molheim 

tc  n  no  f  _ f  _  n  J  ^  V 


tical  hi 
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is  perhaps  the  moll  perfeft  compend  (f)  ;  and  one  of?’™6 

its  rrrfJltpf}  pvppllpnnl^e  it?  tlant _ _ _  P  1  •  n  .1  •  ^  ^ 


books r 


*  tVarbur - 
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its  greatelt  excellencies  is,  that  on  every  fubjeft  the  beft‘ 
writers  are  referred  to  for  fuller  information.  Thefetd. 
indeed  fliould  often  be  confulted,  not  only  to  fupply  the 
defefts  neceflarily  refulting  from  the  narrownefs  of  the 
limits  which  the  author,  with  great  propriety,  preferibed 
to  himfelf;  but  alfo  to  correft  his  partial  obliquities: 
for  with  all  his  merits,  and  they  were  many  and  great, 
he  is  certainly  not  free  from  the  influence  of  prejudice. 
Indeed  there  is  no  coming  at  the  true  hiliory  of  the  pri¬ 
mitive  church,  but  by  lludying  the  -works  of  the  primi¬ 
tive  writers  ;  and  the  principal  works  of  the  firll  four 
centuries  will  amply  reward  the  labour  of  peruling 
lliem  (c).  '1  he  rife  and  progrefs  of  the  reformation  in  ge¬ 
neral,  the  moll  important  period  of  church-hillorv,  niay 
be  bell  learned  from  Sleidan’s  book  De  Statu  Religionis 
et  Reipublicce ,  Caro/o  V.  Ceefare ,  Commentarii;  the  Hi- 
flory  of  the  Reformation  of  the  Church  of  Scotland 
from  Knox  and  Spotifwood  ;  and  that  of  the  Church 
of  England  from  the  much  applauded  work  of  Bilhop 
Burnet.  r 

this  courfe  of  eccleliaftical  hiliory,  the  young 
divine  may  read  with  advantage  the  moll  important 
controverfies  which  have  agitated  the  Chriftian  world. 

To  enumerate  tliefe  controverfies,  and  to  point  out  the 
ablell  authors  who  have  written  on  each,  would  be  a 
tedious,  and  perhaps  not  a  very  profitable  talk.  On 
one  controverfy,  however,  we  are  induced  to  recommend 
a  very  mafterly  work,  which  is  Chillingworth’s  book 
againft  Knott,  entitled  The  Religion  of  Prote/iants  a/a/e 
win/  to  Salvation }  in  which  the  fcliool  jargon  of  that 
Jefuit  is  admirably  expofed,  and  the  long  difpute  be¬ 


tween 


iiitr;”  -  i-— *  -f  <*t.  *  w  u 

frif'i  h.ave  added  cdUcftion  of  fermons  preached  at  Boyle’s  lefture 

on  Prnnhe  ^a'  Pub  lflVrd  'n  t‘lrte  V(^,urnes  1 739  *  tbe  works  of  Leland  ;  Bifliop  Newton’s  Difiertations 

CredibiHty  of  the  Gofpel  Hiliory,  with  the  Supplement  to  it  But  Ee 

amont  tliofe  whl,  ihnm  d  ^  Wr!terf  on  thls  fubJ^-  We  have  mentioned  fuel,  as  we  moll  approve 

nr  whom  w-e  are  bell  acquainted  ;  but  we  mull,  onee  for  all,  caution  the  reader  againft  fuppofing 
that  we  approve  of  every  thing  to  be  found  in  any  work  except  the  fac  ed  Scriptures.  *  PP  S 

mends  feveral  mher tEr £’  Trn  C^Ue  °f  b°oks  Publilhed  at  the  end  of  his  Theological  Trafts,  rvcom- 
EmeyC  .l  tr  wihPZ  F  ^  ^  ^  as  Spin’s,  Eehard’s,  Grego’ry’s  and 

volumes,  1754-67.  b  E™ejh  Jablonjht  Injht  tat  ones  Bijloriae  ChrrfHance ,  publiflled  at  Frankfort  in  three 

introdEiontrWarbutrlt1SJ0Ttrn’  8nd/'J  *  Juft  ell!mate  of  the  value  of  the  Fathers ,  as  they  are  called,  fee  the 
introduction  to  Warburton’s  Julian,  and  Kelt’s  Sermons  at  fiamp ton’s  Leftures. 


1,,; 


T  H  E  O 

Lj  jinary  tween  the  Popiih  and  Refarmed  churches  plaeed  on  its 
D  t  Sions.  proper  ground,  the  Holy  Seriptures, 

*-  -  Qne  of  the  moft  plaufiblc  obje&ions  to  the  lfudy  of 

ition  polemical  divinity,  is  its  tendency  to  give  a  rigid  turn 
1  '  to  the  fentiments  of  thofe  long  engaged  in  it  5  whilft 

we  know,  from  higher  authority  that  44  the  end  of  the 
commandment  is  charity.”  But  for  preferving  charity 
in  the  minds  of  Chriftians,  there  are  better  means  than 
abfolute  ignoranee  or  indifference  to  truth.  Charity  is 
violated  only  when  a  ehureh  unreafonably  reffrains  the 
inquiries  of  its  own  members,  or  exereifes  intolerance 
towards  thofe  who  have  renounced  its  jurifdi&ion.  The 
injuftice  of  the  firft  fpecies  of  ecclefiaftical  tyranny  is 
expofed  in  a  very  mafterly  manner  by  Jeremy  Taylor 
in  his  Liberty  of  Prophecy  ing,  and  by  Stillingtleet  in  his 
Irenicum;  the  injuftice  of  the  fecond,  by  Loeke  in  his 
celebrated  Letters  on  Toleration.  The  man  who  ftiall 
perufe  tliefe  three  works,  and  impartially  weigh  the 
force  of  their  arguments,  will  be  in  little  danger  of 
thinking  uncharitably  of  thofe  from  whofe  principles 
the  love  of  truth  may  compel  him  to  diffent. 

In  thefe  dire&ions  for  the  ftudy  of  theology,  we 
might  have  enumerated  many  more  books  on  eaeh 
bran  eh  of  the  fubje£t  well  deferving  of  the  moft  atten¬ 
tive  perufal  ;  but  he  who  ftiall  have  gone  through  the 
courfe  here  recommended,  will  have  laid  a  foundation 
on  whieh  he  may  raife  fucli  a  fuperftru&ure  as  will  en¬ 
title  him  to  the  character  of  an  aceompliflied  divine. 
His  diligence  mull  indeed  be  continued  through  life  ; 
for  when  a  man  ceafes  to  make  aequifitions  in  any  de¬ 
partment  of  learning,  he  foon  begins  to  lofe  thofe  which 
lie  has  already  made  *,  and  a  more  contemptible  charac¬ 
ter  is  nowhere  to  be  found  than  that  of  a  clergyman  un¬ 
acquainted  with  the  learning  of  his  profeflion.  This 
learning,  however,  is  not  to  be  acquired,  and  indeed  is 
icarcely  to  be  prefer ved,  by  ftudying  bodies  or  wJUtutes 
of  theology  ;  and  though  we  have  mentioned  a  few  ge¬ 
nerally  approved  by  two  rival  fe£ls  of  Gbriftians,  and 
mud,  in  conformity  with  the  plan  of  our  work,  give 
another  ourfelves,  we  do  not  hefitate  to  declare,  that 
the  man  who  has  earefully  gone  through  the  courfe  of 
ftudy  which  we  have  recommended,  though  it  be  little 
more  than  the  outlines  on  whieh  he  is  to  work,  may, 
with  no  great*  lofs  to  himfelf,  negleft  ours  and  all  other 
*  ham,  fyftems.  For  as  an  excellent  writer  whom  we  have 
often  quoted,  well  obferves,  44  to  judge  of  the  fa€l 
whether  fucli  a  revelation  containing  fuch  a  principle, 
with  its  myfteries  and  credentials,  was  a&ually  fent 
from  God,  and  received  by.  man,  by  examining  the  evU- 
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deuces  and  circumjlances  which  accompanied  it*— the  Preliminary* 
time  when,  the  place  where,  the  manner  how,  it  wrasD*rt(^1Qns>. 
delivered — the  form  in  whieh  it  defeends  to  us — and  in 
what  it  is  contained — together  with  the  particular  fub- 
Jlance  and  burden  of  it — and  how  every  part  is  to  be 
rightly  underjlood :  thefe  are  the  various  and  extenfive 
fubje&s  which  eonftitute  the  fublime  office  of  THEOI.O- 
GIC  REASONING  and  the  PROPER  STUDY  OF  DIVINI¬ 
TY.”  On  this  account  We  (hall  pafsnver  {lightly,  many 
things  which  every  clergyman  ought  thoroughly  to 
underftand,  and  confine  ourfelves,  in  the  fhort  compend 
whieh  we  are  to  give,  to  the  chief  articles  of  Chriftian 
theology.  In  doing  this,  we  {hall  endeavour  to  diveft 
ourfelves  of  party  prejudices ;  but  as  w  e  are  far  from 
thinking  that  this  endeavour  will  be  completely  fuceefs- 
ful  (for  we  believe  there  is  no  man  totally  free  from 
prejudice),  we  cannot  conclude  this  part  of  the  artiele 
more  properly  than  with  the  following  folejim  Charge, 
with  whieh  a  very  learned  divine  f  always  prefaced  his 
Theological  Lectures.  21 

I.  44  I  do  folemly  eharge  you,  in  the  name  of  the  A  charge 
God  of  Truth,  and  of  our  Lord  Jefus  Chrift,  who  is  the10  **uc^nts 
Way,  the  Truth,  and  the  Life,  and  before  whole  judge-0  *  80 
ment-feat  you  muff  in  no  long  time  appear,  that  in  all 

your  ff tidies  and  inquiries  of  a  religious  nature,  prefen t 
or  future,  you  do  conffantly,  carefully,  impartially,  and* 
confcientioully,  attend  to  evidence,  as  it  lies  in  the 
Holy  Scriptures,  or  in  the  nature  of  things and  the 
dilates  of  reafun  *,  cautioufly  guarding  againft  the  fal- 
lies  of  imagination,  and  the  fallacy.  of  ill-grounded 
conjecture. 

II.  44  That  you  admit,  embrace,  or  affent  to  no  prin¬ 
ciple  or  fentiment  by  me  taught  or  advanced,  but  only 
fo  far  as  it  (hall  appear  to  you  to  be  fupported  and  jus¬ 
tified  by  proper  evidence  from  revelation  or  the  reafon 
of  things. 

III.  44  That  if,  at  any  time  hereafter,  any  principle 
or  fentiment  by  me  taught  or  advanced,  or  by  you  ad¬ 
mitted  or  embraced,  fhall,  upon  impartial  and  faith¬ 
ful  examination,  appear  to  you  to  be  dubious  or  falfe, 
you  either  fufpe£l  or  totally,  rejeeft  fueh  principle  or  fen- 
timent. 

IV.  44  That  you  keep  your  mind  always  open  to  evi¬ 
dence:  That  you  labour  to  banilh  from  your  breaft  all* 
prejudice,  prepoffeffron,  and  party-zeal:  That  you  ftudy 
to  live  in  peace  and  love  with  all  your  fellow  Chriftians; 
and  that  you  fteadily  affert  for  yourfelf,  and  freely  al¬ 
low  to  others,  the  unalienable  rights  of  judgment  and 
confidence,” 
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Sect.  I.  Of  the  Being- and  Attributes  of  God. 

HE  who  eometh  to  God,  fays  an  ancient  divine  *, 
deeply  read  in  the.  philofophy  of  his  age,  muff  believe 
that  he  is,  and  that  he  is  a  rewarder  of  them  who  dili¬ 
gently  feek  him.  This  is  a4ruth  as  undeniblc  as  that 
a  man  Cannot  concern  himfelf  about  a  nonentity.  The 
exiftence  of  God  is  indeed  the  foundation  of  all  religion, 
and  the  firft  principle  of  the  fcience  whieh  is  the  fubjeft 
fef  this  article.  It  is  likewife  a  principle  which  muft. 

5 


command  the  affent  of  every  man  who  has  any  notion 
of  the  relation  between  effects  and  their  caufes,  and 
whofe  curiofity  has  ever  been  excited  by  the  phenomena 
of  nature.  This  great  and  important  truth  we  have 
elfe where  endeavoured  to  demonftrate  (fee  METAPHY¬ 
SICS,  Part  III;  Chap,  vi.)  ;  but  it  may  be  proved  by  ar¬ 
guments  lefs  abftra&ed  than  the  nature  of  that  article 
required  us  to  ufe.  Of  thefe  we  fhall  give  one  or  two, 
whieh  we  hope  will  be  level  to  every  ordinary  capaci¬ 
ty  ;  while,  at  the  fame  time,  we  earnefUy  recommend 
to  the  young  divine  a  diligent  ftudy  of  thofe  books  on 

the^ 


/ 


328 

Being  and 

AnflTs  dire  aw 


2.3 

propaga¬ 
tion  of  ani¬ 
mals 


T  H  E  0 

the  fubject  which  we  have  mentioned  in  the  preceding 
1!  regions.  1  * 

We  fee  that  the  human  race,  and  every  other  fpecies 
of  animals,  is  at  prefent  propagated  by  the  co-operation 
of  two  parents  3  but  has  this  procefs  continued  from  eter- 
'  nity  ?  A  moment’s  reffeaion  will  convince  us  that  it 
lias  not.  Let  us  take  anyone  man  alive,  and  let  us 
fuppole  his  father  and  mother  dead,  and  himfelf  the  on¬ 
ly  perfon  at  prefent  exifting  :  how  came  he  into  the 
world  ?  It  will  be  fa  id  he  was  produced  mechanically  or 
chemically  by  the  conjunction  of  his  parents,  and  that 
his  parents  were  produced  in  the  fame  manner  by  theirs. 
Let  this  then  be  fuppofed  3  it  muft  furely  be  granted, 
that  when  this  man  was  born,  an  addition  was  made  to 
the  feries  of  the  human  race.  But  a  feries  which  can 
be  enlarged  may  like  wife  be  diminifhed  ;  and  by  tracing 
it  backwards,  we  muft  at  fome  period,  however  remote, 
reach  its  beginning.  There  muft  therefore  have  been  a 
firft  pair  of  the  human  raoe,  who  were  not  .propagated 
by  the  conjun&ion  of  parents.  How  did  the fe  come  into 
the  world  ? 

iv'Tsoy/e's  Anaximander  tells  us*,  that  the  firft  men  and  all  ani- 
Lettures .  Aials  were  bred  in  warm  moifture,  in  doled  in  cruftace- 

ous  Ikins  like  crab-fifti  or  lobfters;  and  that  when  they 
arrived  at  a  proper  age,  their  (belly  prifons  growing 
dry,  broke,  and  made  way  for  their  liberty.-  Empedo¬ 
cles  informs  us,  that  mother  Earth  at  firft  brought  forth 
vaft  numbers  of  legs,  and  arms,  and  heads,  Sic.  which 
approaching  each  other,  arranging  themfelvcs  properly, 
and  being  cemented  together,1  ftarted  up  at  once  full 
grown  men. 

•Surely  thofe  fages,  or  their  followers,  ftiould  have  been 
able  to  tell  us  why  the  earth  has  not  in  any  climate  this 
power  of  putting  forth  vegetable  men  or*  the  parts  of 
men  at  prefent.  If  this  univerfal  parent  be  eternal  and 
felf-exiftent,  it  inuft  be  incapable  of  decay  or  the  fmall- 
eft  change  in  any  of  its  qualities  ;  if  it  be  not  eternal, 
we  (hall  be  obliged  to  find  a  caufe  for  its  exiftence,  or 
at  lead  for  its  form  and  ali  its  powers.  But  (uch  a 
caufe  may  have  produced  the  firft  human  pair,  and  un-  ’ 
doubtedly  did  produce  them,  without  making  them 
fpring  as  plants  from  the  foil.  Indeed  the  growth  of 
plants  themfelves 'dearly  evinces  a  caufe  fuperior  to  any 
vegetative  power  which  can  be  fuppofed  inherent  in  the 
earth.  No  plant  can  be  propagated  but  from  feed  or 
flips  from  the  parent  flock 3  but  when  one  contemplates 
the  regular  procefs  of  vegetation,  the  exiftence  of  every 
plant  implies  the  prior  exiftence  of  a  parent  feed,  and 
the  exiftence  of  every  feed  the  prior  exiftence  of  a  pa¬ 
rent  plant.  Which  then  of  thefe,  the  oak  or  the  acorn, 
was  the  firft,  and  whence  was  its  exiftence  derived  ?  Not 
from  the  earth  :  for  we  have  the  evidence  of  univerfal  ex¬ 
perience  that  the  earth  never  produces  a  tree  but  from 
feed,  nor  feed  but  from  a  tree.  There  muft  therefore  be 
fome  fuperior  power  which  formed  the  firft  feed  or  the 
firft  tree,  planted  it  in  the  earth,  and  gave  to  it  thofe 
powers  of  vegetation  by  which  the  fpecies  has  been  pro¬ 
pagated  to  this  day. 

rhus  clearly  do  the  procefles  of  generation  and  vege- 
ui  aurac-  tat*on  indicate  a  power  fuperior  to  thofe  which  are  ufual- 
“tion  and  re-  ly  called  the  powers  of  nature.  The  fame  thing  ap- 
pullion,  & c.  pears  no  lefs  evident  from  the  laws  of  attradlion  and  re- 
pulfion,  which  plainly  prevail  through  the  whole  fyftem 
of  matter,  and  hold  together  the  ftupendous  ftrudlure. 
Experiment  ftiows  that  very  few  particles  of  the  moll 
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folid  body  are  in  aftual  contaft  with  each  other  ffte 
Optics,  N°  63—68.  Physics,  N°  23.)  5  and  that  there 
are  confiderable  lnterftiees  between  the  particles  of 
every  elaftic  fluid,  is  obvious  to  the  fmalleft  refie&ion. 
Yet  the  particles  of  folid  bodies  flrongly  cohere,  whilft 
thofe  of  elaftic  fluids  repel  each  other.  How  are  thefe 
phenomena  accounted  for  ?  To  fay  that  the  former  is 
the  effea  of  attradlion  and  the  latter  of  repulfion,  is  on¬ 
ly  to  fay  that  two  individual  phenomena  are  fubjedl  to 
thofe  laws  which  prevail -through  the  whole  of  the  elaffes 
under  which  they  are  refpedlively  arranged  3  whilft  the 
queftion  at  i flue  is  concerning  the  origin  of  the  laws 
THEMSELVES,  the  power  which  makes  the  particles  of 
gold  cohere,  and  thofe  of  air  repel  each  other.  Power 
without  fubftance  is  inconceivable  3  and  by  a  law  of  hu¬ 
man  thought,  no  man  can  believe  a  being  to  operate 
but  where  it  is  in  fome  manner  or  other  adlually  pre¬ 
fent  .*  but  the  particles  of  gold  adhere,  and  the  particles 
of  air  keep  at  a  diftance  from  each  other,  by  powers  ex¬ 
erted  where  no  matter  is  prefent.  There  muft  therefore 
be  fome  fubftance  endowed  with  power  which  is  not 
material. 
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Of  this  fubftance  or  being  the  power  is  evidently  im- 
menfe.  The  earth  and  other  planets  arc  carried  round 
the  fun  with  a  velocity  which  human  imagination  can 
fcarcely  conceive.  That  this  motion  is  not  produced  by 
the  agency  of  thefe  vaft  bodies  on  one  another,  or  by 
the  interpofition  of  any  material  fluid,  has  been  fliown 
el  few  here  (fee  Metaphysics,  N°  196—200.  and  Op¬ 
tics,  N  67.)  3  and  fincc  it  is  a  law  of  our  bed  philo¬ 
sophy,  that  we  are  not  to  multiply  fabfiances  without  ne- 
■teffity,  we  mull  infer  that  the  fame  Being  which  formed 
the  firft  animals  and  vegetables,  endowing  them  with 
powers  to  propagate  their  refpe&ive  kinds,  is  likewife 
the  caufe  of  all  the  phenomena  of  nature,  fuch  as  coke- 
/ton,  repulfion ,  elafiicity ,  and  motion ,  even  the  motions 
of  the  heavenly  bodies  themfelves. 

If  this  powerful  Being  be  felf-exiftent,  intelligent, 
and  independent  in  his  anions  and  volitions,  be  is  an  ori¬ 
ginal  or  firft  caufe,  and  that  Being  whom  we  denomi¬ 
nate  God.  If  lie  be  not  felf-exiftent  and  independent, 
there  muft  be  a  caufe  in  the  order  of  nature  prior  and 
fuperior^  to  Him,  which  is  either  itfelf  the  firft  caufe,  or 
a  link  in  that  feries  of  caufes  and  eft  eels,  which,  how¬ 
ever  vaft  we  fuppofe  it,  muft  be  traced  ultimately  to 
feme  one  Being,  who  is  felf-exiftent,  and  has  in  himfelf 
the  power  of  beginning  motion,  independent  of  every 
thing  but  his  own  intelligence  and  volition.  In  vain 
have  Athcifts  alleged,  that  the  feries  may  afeend  infi- 
nitely,  and  for  that  reafon  have  no  firft  mover  or  caufe. 

An  infinite  feries  of  fucccflive  beings  involves  an  abfur-  Abfurditjl 
dity  and  contradiaion  (fee  Metaphysics,  N°  288.)  :0f  aninfil 
but  not  to  infill  on  this  at  prefent,  we  Shall  only  begni  e  ferial 
leave  to  confider  fuch  a  feries  as  a  whole,  and  fee  whatofefft<fbl 
confequences  will  flow  from  the  fuppofition.  That  we 
may  with  logical  propriety  confider  it  in  this  light,  is 
incontrovertible  3  for  the  birth  of  each  individual  of  the 
human  race  ftiows  that  it  is  made  up  of  parts  3  but  parts 
imply  a  whole  as  neceffarily  as  an  attribute  implies  its 
fubjea.  As  in  this  fuppofed  feries  there  is  no  caufe 
which  is  not  likewife  an  effea,  nor  any  body  moving 
another  which  was  not  itfelf  moved  by  a  third,  the 
whole  is  undeniably  equivalent  to  an  infinite  effea,  or 
an  infinite  body  moved  :  but  if  a  finite  effea  muft  ne- 
ceflarily  have  proceeded  from  a  caufe,  and  a  finite  body 
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j  ig  and  in  motion  muft  have  been  put  into  that  ftate  by  a  mo- 
/  ributes  ver?  is  there  a  human  mind  which  can  conceive  an  infi- 
^  nite  effect  to  have  proceeded  from  no  caufe,  or  an  infi- 
U  v  "  nite  body  in  motion  to  have  been  moved  by  nothing? 
No,  furely  !  An  infinite  effeX,  were  fuch  a  thing  pof- 
fible,  would  compel  us  to  admit  an 'Infinite  caufe,  and 
an  infinite  body  in  motion  a  mover  of  infinite  power. 

This  great  caufe  is  God,  whofe  wifdom,  power,  and 
goodnefs,  all  nature  loudly  proclaims.  That  the  pheno¬ 
mena  which  we  daily  fee  evince  the  exigence  of  one 
fuch  Being,  has  juft  been  ftiown  ;  and  that  we  have  no 
reafon  to  infer  the  exiftence  of  ??iore  than  one,  is  very 
evident.  For,  not  to  lay  more  ftrefs  than  it  will  bear 
on  that  rule  of  Newton’s,  which  forbids  us  to  multiply 
fubftances  without  neceflity,  fuch  a  harmony  prevails 
through  the  whole  vifible  univerfe,  as  plainly  (hows  it 
to  be  under  the  government  of  one  intelligence.  That 
on  this  globe  the  feveral  elements  ferve  for  nourifhment 
to  plants,  plants  to  the  inferior  animals,  and  animals  to 
man  ;  that  the  other  planets  of  our  fyftem  are  probably 
inhabited,  and  their  inhabitants  nourifhed  in  the  fame 
or  a  fimilar  manner  \  that  the  fun  is  fo  placed  as  to  give 
light  and  heat  to  all,  and  by  the  law  of  gravitation  to 
bind  the  whole  planets  into  one  fyftem  with  itfelf — are 
truths  fo  obvious  and  fo  univerfally  acknowledged,  as  to 
fuperfede  the  neceftity  of  eftablifhing  them  by  proof. 
The  fair  inference  therefore  is,  that  the  folar  fyftem  and 
all  its  parts  are  under  the  government  of  one  intelligence , 
which  directs  all  its  motions  and  all  the  changes  which 
take  place  among  its  parts  for  fomc  wife  purpofes.  To 
fuppofe  it  under  the  government  of  two  or  more  intel¬ 
ligences  would  be  highly  unreafonable  ;  for  if  thefe  in¬ 
telligences  had  equal  power,  equal  wifdom,  and  the  fame 
defigns,  one  of  them  would  evidently  be  fuperfluous  ; 
and  if  they  had  equal  power  and  contrary  defigns,  they 
could  not  be  the  parents  of  that  harmony  which  we 
clearly  perceive  to  prevail  in  the  fyftem. 

But  the  Being  capable  of  regulating  the  movements 
of  fo  vaft  a  machine,  may  well  be  fuppofed  to  poflefs 
innnite  power,  and  to  be  capable  of  fuperintending  the 
motions  of  the  univerfe.  That  the  widely  extended  fyf¬ 
tem  of  nature  is  but  one  fyftem,  of  which  the  feveral 
parts  are  united  by  many  bonds  of  mutual  connexion, 
has  been  fhown  elfevvhere  (fee  Phtsics),  and  appears 
daily  more  and  more  evident  from  our  progrefs  in  phy- 
fical  difeoveries  ;  and  therefore  it  is  in  the  higheft  de¬ 
gree  unreafonable  to  fuppofe  that  it  has  more  than  one 
author,  or  one  fupreme  governor. 

As  the  unity  of  defign  apparent  in  the  works  of  cre¬ 
ation  plainly  proves  the  unity  of  their  Author,  fo  do  the 
immenfity  of  the  whole,  and  the  admirable  adjuftment 
of  the  feveral  parts  to  one  another,  demon ftrate  His 
power  and  His  wifdom.  On  this  fubjeX  the  following 
beautiful  reflexions  by  Mr  Wollafton  are  deferving  of 
the  moil  ferious  attention. 

“  In  order  (fays  that  able  writer  *)  to  prove  to  any 
one  the  grandnefs  of  this  fabric  of  the  world,  one  needs 
only  to  bid  him  confider  the  fun ,  with  that  infupport- 
able  glory  and  luftre  that  furrounds  it  •,  to  demonftrate 
its  vaft  diftance,  magnitude,  and  heat  \  to  reprefent  to 
him  the  chorus  of  planets  moving  periodically,  by  uni¬ 
form  laws,  in  their  feveral  orbits  about  it  \  guarded 
fome  of  them  by  fecondary  planets,  and  as  it  were  emu¬ 
lating  the  ftate  of  the  fun,  and  probably  all  poflefTed  by 
proper  inhabitants  ;  to  remind  Iiim  of  thofe  furprifing 
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vifits  which  the  comets  make  to  us,  and  the  large  trains  Being  an</ 
of  uncommon  fplendour  which  attend  them,  the  tar  coun-  Attributes 
try  from  which  they  come,  and  the  curioiny  and  horror  ,  of  God>  f 
which  they  excite  not  only  among  us,  but  in  the  inha- 
bitants  of  other  planets,  who  may  alfo  be  up  to  fee  the 
entry  and  progrefs  of  thefe  minifters  of  fate  ;  to  direX 
his  eye  and  contemplation  through  thofe  azure  fields  and 
vaft  regions  above  him  up  to  the  fxed Jiars ,  tiiat  radiant 
numberlefs  hoft  of  heaven  j  and  to  make  him  underhand 
how  unlikely  a  thing  it  is  that  they  fhould  be  placed 
tnere  only  to  adorn  and  belpangle  a  canopy  over  our 
heads ;  to  convince  him  that  they  are  rather  fo  many 
other  funs,  with  their  feveral  fyfiems  of  planets  about 
them  j  to  fhow  him  by  the  help  of  glaftes  ftill  more  and 
more  of  thefe  fixed  lights,  and  to  beget  in  him  an  appre- 
henfion  of  their  inconceivable  numbers,  and  thofe  im- 
menfe  fpaces  that  lie  beyond  our  reach  and  even  our 
imagination  :  One  needs  but  to  do  this  (continues  our 
author),  and  explain  to  him  fuch  things  as  are  now 
known  almoft  to  every  body  ;  and  by  it  to  fliow,  that 
if  the  world  be  not  infinite,  it  is  inf  nit  0  ftnilis ,  and  un¬ 
doubtedly  the  work  of  an  Infinite  Architect. 

“  But  if  we  would  take  a  view  of  all  the  particulars 
contained  within  that  aftonifhing  compafs  which  we  have 
thus  haftily  run  over,  how  would  wonders  multiply  up¬ 
on  us  ?  Every  corner,  every  part  of  the  world,  is  as  it 
were  made  up  of  other  worlds.  If  we  look  upon  this 
our  earth,  what  fcope  does  it  furnifh  for  admiration  > 

The  great  variety  of  mountains,  hills,  valleys,  plains, 
rivers,  feas,  trees,  and  plants  !  The  many  tribes  of  dif¬ 
ferent  animals  with  which  it  is  flocked  ;  the  multifari¬ 
ous  inventions  and  works  of  one  of  thefe,  i.  e.  of  us 
men  ;  with  the  wonderful  inftinXs  of  others,  guiding 
them  uniformly  to  what  is  beft  for  themfelves,  in  fixa¬ 
tions  where  neither  fenfe  nor  reafon  could  direX  them. 

And  yet  when  all  thefe  (heaven  and  earth)  are  furvey- 
ed  as  nicely  as  they  can  be  by  the  help  of  our  unafliiled 
fenfes  and  of  telefcopes,  we  may  difeover  by  the  aflift- 
ance  of  good  microfcopes,  in  very  fmall  parts  of  mat¬ 
ter,  as  many  new  wonders  as  thofe  already  difeovered, 
new  kingdoms  of  animals,  with  new  and  curious  archi- 
teXure.  So  that  as  our  fenfes  and  even  conception  fainted 
before  in  the  vaft  journeys  we  took  in  considering  the 
expanfe  of  the  univerfe,  they  here  again  fail  us  in  our* 
refearches  into  the  principles  and  minute  parts  of  which 
it  is  compofed.  Both  tha  beginnings  and  the  ends  of 
things,  the  leaf  and  the  greatejl,  all  confpire  to  baffle 
us  *,  and  which  way  foever  we  profecute  our  inquiries,  we 
ftill  meet  with  frtfh  fubjeXs  of  amazement,  and  frefh 
reafons  to  believe  that  there  are  indefinitely  more  and 
more  behind,  that  will  forever  efcape  our  eagereft  pur- 
fuits  and  deepeft  penetration. 

“  In  this  vaft  aflemblage,  and  amidft  all  the  multifa¬ 
rious  motions  by  which  the  feveral  procefTes  of  genera¬ 
tion  and  corruption,  and  the  other  phenomena  of  na¬ 
ture,  are  carried  on,  we  cannot  but  obferve  that  there 
are  ftated  methods,  as  fo  many  forms  of  proceeding,  to 
which  things  punXually  and  religioufly  adhere.  The 
fame  caufes  circumftanced  in  the  fame  manner  produce 
always  the  fame  ejfefls  ;  all  th ef pecies  of  animaft  a-  -  ng 
us  are  made  according  to  one  general  idea  ;  and  fo  are 
thofe  of  plants  alfo,  and  even  of  minerals .  No  new  fpe- 
cies  are  brought  forth  or  have  arifen  anvWhere  ;  and  thfe 
old  are  preferred  and  continued  by  the  old  ways . 

“  It  appears,  laftly,  beyond  difpute,  that  in  the  part 
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ef  God. 
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Being  and  and  model  of  the  world  there  is  a  contrivance  for  ac- 
Attnbutes  crompli Qiing  certain  ends.  The  fun  is  placed  near  the 
centre  of  our  fyftem,  for  the  more  convenient  difpenfing 
of  his  benign  influences  to  the  planets  moving  about 
him  ;  the  place  of  the  earth’s  equator  interfedts  that  of 
her  orbit ,  and  makes  a  proper  angle  with  it,  in  order  to 
diverfify  the  year}  and  create  an  ufeful  variety  of  fea- 
Jons ;  and  many  other  things  of  this  kind  will  be  al¬ 
ways  obferved,  and  though  a  thoufand  times  repeated, 
be  meditated  upon  with  pleafure  by  good  men  and  true 
philofophers.  Who  can  obferve  the  vapours  to  afeend, 
efpecially  from  the  fea,  meet  above  in  clouds,  and  fall 
again  after  condenfation,  without  being  convinced  that 
this  is  a  kind  of  dif  illation ,  in  order  to  clear  the  water 
of  its  grofler  falls,  and  then  by  rains  and  dews  to  fupply 
the  fountains  and  rivers  with  frefh  and  wholefome  li¬ 
quor  \  to  nourifli  the  vegetables  below  by  fhowers,  which 
defeend  in  drops  as  from  a  watering-pot  upon  a  garden  ? 
Who  can  view  the fruBure  of  a  plant  or  animal,  the 
indefinite  number  of  its  fibres  and  fine  veflels,  the  forma¬ 
tion  of  larger  veflels,  and  the  feveral  members  out  of 
them,  with  the  apt  difpofition  of  all  thefe  ;  the  means 
contrived  for  the  reception  and  diflribution  of  nutri - 
metit ;  the  effeB  this  nutriment  has  in  extending  the 
veflels,  bringing  the  vegetable  or  animal  to  its  full 
growth  and  expanfion,  continuing  the  motion  of  the  fe¬ 
veral  fluids,  repairing  the  decays  of  the  body,  and  pre- 
ferving  life ?  Who  can  take  notice  of  the  feveral  facul¬ 
ties  of  animals,  their  arts  of  faving  and  providing  for 
themfelves,  or  the  ways  in  which  they  are  provided  for  *, 
the  ufes  of  plants  to  animals,  and  of  fome  animals  to 
others,  particularly  to  mankind  \  the  care  taken  that 
the  feveral  fpecies  fhould  be  propagated,  without  confu- 
lion,  from  their  proper  feeds  ;  the  ftrong  inclination 
planted  in  animals  for  that  purpofe,  their  love  of  their 
young  and  the  like. — Who  (fays  our  author)  can  ob¬ 
ferve  all  this,  and  not  fee  a  defgn  in  fuch  regular  pie¬ 
ces,  fo  nicely  wrought  and  fo  admirably  preferved  ?  If 
there  were  but  one  animal  in  exigence,  and  it  could  not 
be  doubted  but  that  his  eyes  were  formed  that  he  might 
fee  with  them,  his  ears  that  he  might  hear  with  them, 
and  his  feet  to  be  inftruments  by  which  he  might  re¬ 
move  himfelf  from  place  to  place  *,  if  defgn  and  contri¬ 
vance  can  be  much  lefs  doubted,  when  the  fame  things 
are  repeated  in  the  individuals  of  all  the  tribes  of  ani¬ 
mals  \  if  the  like  obfervations  be  made  with  refpedl  to 
vegetables  and  other  things  ;  and  if  all  thefe  clajfes  of 
things,  and  much  more  the  individuals  comprehended 
under  them,  be  inconceivably  numerous,  as  moll  un- 
queftionably  they  are— one  cannot  but  be  convinced, 
from  what  fo  plainly  runs  through  the  nobler  parts  of 
the  vifible  world,  that  not  onlv  they,  but  other  things, 
even  thofe  that  feem  to  be  lefs  noble ,  have  their  ends 
likewife,  though  not  always  perceived  by  capacities  li. 
mited  like  ours.  And  fince  we  cannot,  with  the  Epi¬ 
cureans  of  old,  fuppofe  the  parts  of  matter  to  have  con¬ 
trived  among  fhemfelves  this  wonderful  form  of  a  world, 
to  have  taken  by  agreement  each  its  refpedlive  pof , 
and  then  to  have  purfued  in  eonjun&ion  conftant  ends 
by  certain  methods  and  roeafures  concerted ,  there  mufl  be 
fome  other  Being,  whofe  wifdom  and  power  are  equal 
ip  fuch  a  mighty  work  as  is  the  fruBure  and  preferva- 
tion  o{,  the  world.  There  mufl:  be  fome  Almighty 
Mind  who  modelled  and  preferves  it  *,  lays  the  caufes 
*>£  things,  fp  deep }  preferibes  them  fuch  uniform  and 
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fteady  laws  j  deftines  and  adapts  them  to  certain  pur-  Being; 
pofes  *,  and  makes  one  thing  to  fit  and  anfwer  another  Aun^ 
fo  as  to  produce  one  harmonious  whole.  Yes,  ( 

v* 

Thefe  are  thy  glorious  works,  Parent  of  good  ! 

Almighty,  thine  this  univerfal  frame, 

Thus  wondrous  fair  ;  Thyseef  how  wondrous  then  l 

How  wondrous  in  wifdom  and  in  power !” 

But  the  GOODNESS  of  God  is  not  lefs  confpicuous  ingoodnei 
his  works  than  His  power  or  His  wifdom.  Contrivance 
proves  defign,  and  the  predominant  tendency  of  the 
contrivances  indicates  the  difpofition  of  the  defigner. 
“The  world  (fays  an  elegant  and  judicious  writer  *) 
abounds  with  contrivances,  and  all  the  contrivances  in 
it  with  which  we  are  acquainted  are  diredted  to  bene¬ 
ficial  purpofes.  Evil  no  doubt  exifts  ;  but  it  is  never 
that  we  can  perceive  the  object  of  contrivance.  Teeth 
are  contrived  to  eat,  not  to  ache  ;  their  aching  now  and 
then  is  incidental  to  the  contrivance,  perhaps  infepara- 
ble  from  it  ;  but  it  is  not  its  objedl.  This  is  a  diftine- 
tion  which  well  deferves  to  be  attended  to.  In  deferib- 
ing  implements  of  hufbandry,  one  would  hardly  fay  of 
a  fickle  that  it  is  made  to  cut  the  reaper’s  fingers, 
though  from  the  conftrudlion  of  the  inftrument,  and  the 
manner  of  ufing  it,  this  mifehief  often  happens.  But 
if  he  had  occafion  to  deferibe  inftruments  of  torture  or 
execution,  this,  he  would  fay,  is  to  extend  the  finews ; 
this  to  diflocate  the  joints  ;  this  to  break  the  bones  *, 
this  to  fcorch  the  foies  of  the  feet.  Here  pain  and  mi- 
fery  are  the  very  objedls  of  the  contrivance.  Now  no¬ 
thing  of  this  fort  is  to  be  found  in  the  works  of  nature. 

We  never  difeover  a  train  of  contrivance  to  bring  about 
an  evil  purpofe.  No  anatomift  ever  difeovered  3  fyftem 
of  organization  calculated  to  produce  pain  and  difeafe  j 
or,  in  explaining  the  parts  of  the  human  body,  ever 
faid,  this  is  to  irritate,  this  to  inflame,  this  dudl  is  to 
convey  the  gravel  to  the  kidneys,  this  gland  to  fecrete 
the  humour  which  forms  the  gout.  If  by  chance  he 
came  to  a  part  of  which  he  knows  not  the  ufe,  the  moft 
that  he  can  fay  is,  that  to  him  it  appears  to  be  ufelefs : 
no  one  ever  fufpedls  that  it  is  put  there  to  incommode, 
to  annoy,  or  to  torment.  If  God  had  vvifhed  our  mi- 
fery,  he  might  have  made  fure  of  his  purpofe,  by  form¬ 
ing  our  fenfes  to  be  as  many  fores  and  pains  to  us  as 
they  are  now  inftruments  of  gratification  and  enjoyment; 
or,  by  placing  us  among  objedls  fo  ill  fuited  to  our 
perceptions  as  to  have  continually  offended  us,  inftead 
of  miniftering  to  our  refreftiment  and  delight.  He 
might  have  made,  for  inftance,  every  thing  we  tailed 
bitter,  every  thing  we  faw  loathfome,  every  thing  wre 
touched  a  fling,  every  fmell  a  flench,  and  every  found 
a  difeord.” 

Inftead  of  this,  all  our  fenfations,  except  fuch  as  are 
excited  by  what  is  dangerous  to  our  health,  are  plea- 
fures  to  us  :  The  view  of  a  landfcape  is  pleafant ;  the 
tafte  of  nourifhing  food  is  pleafant ;  founds  not  too  loud 
are  agreeable,  while  mufical  founds  are  exquifite ;  and 
fearedy  any  fmells,  except  fuch  are  excited  by  effluvia 
obvioufly  pernicious  to  the  brain,  are  difagreeable  \ 
while  fome  of  them,  if  not  too  long  indulged,  are  de¬ 
lightful.  Our  lives  are  preferved  and  the  fpecies  is  con¬ 
tinued  by  obeying  the  impulfe  of  appetites  ;  of  which 
the  gratification  is  exquifite  when  not  repeated  too  fre¬ 
quently,  to  anfwer  the  purpofes  of  the  Author  of  our 
being.  Since,  then,  God  has  called  forth  his  confum- 

mats 
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1  i£  and  mate  wifdom  io  contrive  and  provide  for  our  happinefs, 

’  ibutes  an(j  has  made  thofe  things  which  are  neceffary  to  our 

^  0  *  ,  exiftence  and  the  continuance  of  the  race  fources  of  bur 
greateft  fenfual  pleafures,  who  can  doubt  but  that  be¬ 
nevolence  is  one  of  his  attributes  ;  and  that,  if  it 
were  not  impious  to  draw  a  comparifon  between  them, 
it  is  the  attribute  in  which  he  himfelf  moil  delight- 
eth? 

But  it  is  not  from  fenfation  only  that  we  may  infer 
the  benevolence  of  the  Deity  :  He  has  formed  us  with 
minds  capable  of  intellectual  improvement,  and  he  has 
implanted  in  tlie  breaft  of  every  man  a  very  ftrong  de¬ 
fire  of  adding  to  his  knowledge.  This  addition,  it  is 
true,  cannot  be  made  without  labour )  and  at  firft  the 
requifite  labour  is  to  tto oft  people  irkfome :  but  a  very 
fhort  progrefs  in  any  ftudy  converts  what  was  irkfome 
into  a  pleafure  of  the  molt  exalted  kind;  and  he  who 
by  ftudy,  however  intenfe,  enlarges  his  ideas,  experien¬ 
ces  a  complacency,  which,  though  not  fo  poignant  per¬ 
haps  as  the  pleafures  of  the  fenfualift,  is  fuch  as  endears 
him  to  himfelf,  and  is  what  he  would  not  exchange  for 
any  thing  elfe  which  this  world  has  to  bellow,  except 
the  dill  Tweeter  complacency  arifing  from  the  confciouf- 
nefs  of  having  difeharged  his  duty. 

That  the  practice  of  virtue  is  attended  with  a  pecu¬ 
liar  pleafure  of  the  purefl  kind,  is  a  fact  which  no  man 
Kas  ever  queflioned,  though  the  immediate  fourcc  of 
that  pleafure  has  been  the  fubjeCl  of  many  difputes.  He 
who  attributes  it  to  a  moral  fenfe,  which  inftin&ively 
points  out  to  every  man  his  duty,  and  on  the  perfor¬ 
mance  of  it  rewards  him  with  a  fentiment  of  felf-appro- 
hation,  muft  of  necefiity  acknowledge  benevolence  to 
be  one  of  the  attributes  of  that  Being  who  has  fo  con- 
ftituted  the  human  mind.  That  to  protect  the  inno¬ 
cent,  relieve  the  diflreffed,  and  do  to  others  as  we  would 
in  like  circumftances  wilh  to  be  done  by,  fills  the  breaft, 
previous  to  all  refte&ion,  with  a  holy  joy,  as  the  com- 
miffion  of  any  crime  tears  it  with  remorfe,  cannot  in¬ 
deed  be  controverted.  Many,  however,  contend,  that 
this  joy  and  this  remorfe  fpring  not  from  any  moral  in- 
ftinCl  implanted  in  the  mind,  but  are  the  confequence 
cf  early  and  deep-rooted  affociations  of  the  praClice  of 
virtue  with  the  hope  of  future  happinefs,  and  of  vice 
with  the  dread  of  future  mifery.  On  the  refpeClive  me¬ 
rits  of  thefe  two  theories  we  fhall  not  now  decide,  but 
only  obferve,  that  they  both  lead  with  equal  certainty 
to  the  benevolence  of  the  Deity,  who  made  us  capable 
fcf  forming  affociations,  and  fubjefled  thofe  affociations 
to  fixed  laws.  This  being  the  cafe,  the  moral  fenfe, 
with  all  its  inftantaneous  effe&s,  affords  not  a  more  con¬ 
vincing  proof  of  his  goodnefs,  than  that  principle  in  our 
nature  by  which  remote  circumftances  become  fo  linked 
together,  that  the  one  circumftance  never  oecurs  with¬ 
out  bringing  the  other  alfo  into  view.  It  is  thus  that 
tne  pleafing  complacency,  which  was  perhaps  firft  ex¬ 
cited  by  the  hopes  of  future  happinefs,  comes  in  time  to 
be  fo  affociated  with  the  confcioufnefs  of  virtuous  con- 
du&,  the  only  thing  entitled  to  reward,  that  a  man  ne¬ 
ver  performs  a  meritorious  a&ion  without  experiencing 
the  moft  exquifite  joy  diffufed  through  his  mind,  though 
his  attention  at  that  inftant  may  not  be  dire&ed  either 
to  heaven  or  futurity.  Were  we  obliged,  before  we 
could  experience  this  joy,  to  eftimate  by  reafon  the  me¬ 
rit  of  every  individual  a6tion,  and  trace  its  connexion 
and  future  happinefs  through  a  long  train  of 
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intermediate  reafoning,  we  fhould  be  in  a  great  uvea-  Being  and 
fure  deprived  of  the  prefent  reward  of  virtue  ;  and 
therefore  this  affociating  principle  contributes  much  < 

to  our  happinefs.  But  the  benevolence  of  a  Be¬ 
ing,  who  feems  thus  anxious  to  furnifh  us  with  both 
fenfual  and  intellc&ual  enjoyments,  and  who  has  made 
our  duty  our  greateft  pleafure,  cannot  be  queflioned  ; 
and  therefore  we  muft  infer,  that  the  Author  of  Nature 
wifhes  the  happinefs  of  the  whole  fenfible  and  intelligent 
creation.  30 

To  fuch  reafoning  as  this  in  fupport  of  the  Divine  Objections; 
Benevolence  many  objeClions  have  been  made.  Some 
of  them  appear  at  firft  fight  plaufible,  and  are  apt  to 
flagger  the  faith  of  him  who  has  beftowed  no  time  on 
the  iludy  of  that  branch  of  general  fcience  which  is  cal¬ 
led  phyjics  (fee  Physics).  To  omit  thefe  altogether  in 
fuch  an  article  as  this  might  be  conftrued  into  neglect  ; 
while  it  is  certain  that  there  is  in  them  nothing  wor¬ 
thy  the  attention  of  that  man  who  is  qualified  either  to 
eftimate  their  force,  or  to  underfland  the  arguments  by 
which  they  have  often  been  repelled. 

It  has  been  afked,  Why,  if  the  Author  of  Nature  be 
a  benevolent  Being,  are  we  neceffarily  fubjeCl  to  pain, 
difeafes,  and  death  ?  The  fcientific  phyiiologiil  replies, 

Becaufe  from  thefe  evils  Omnipotence  itfelf  could  not 
in  our  prefent  ftate  exempt  us,  but  by  a  conflant  feries  31 
of  miracles.  He  who  admits  miracles,  knows  like  wife  answered, 
that  mankind  were  originally  in  a  ftate  in  which  they 
were  not  fubjebl  to  death;  and  that  they  fell  under  its 
dominion  through  the  fault  of  their  common  progeni¬ 
tors.  But  the  fall  and  reftoration  of  man  is  the  great 
fubjeft  of  revealed  religion ;  and  at  prefent  we  are  dif- 
cufting  the  queflion  like  philofophers  who  have  no  ether 
data  on  which  to  proceed  than  the  phenomena  of  na¬ 
ture.  Now  we  know,  that  as  all  matter  is  divtfble, 
every  fyftem  compofed  of  it  muft  neceffarily  be  liable  to 
decay  and  diflolution ;  and  our  material  fyftem  would 
decay  and  be  diffolved  long  before  it  could  ferve  the 
purpofes  of  nature,  were  there  not  methods  contrived 
with  admirable  wifdom  for  repairing  the  wafte  occafion- 
ed  by  perpetual  fri&ion.  The  body  is  furniftied  with 
different  fluids,  which  continually  circulate  through  it 
in  proper  channels,  and  leave  in  their  way  what  is  ne- 
ccffary  to  repair  the  folids.  Thefe  again  are  fupplied  by 
food  ab  extra;  and  to  the  whole  proceffes  of  digeftion, 
circulation,  and  nutrition,  the  air  we  breathe  is  abfolute- 
ly  neceffary.  But  as  the  air  is  a  very  heterogeneous 
fluid,  and  fubjefl  to  violent  and  fudden  changes,  it  is 
obvious  that  thefe  changes  muft  affe<5t  the  blood,  and  by 
confequence  the  whole  frame  of  the  human  body.  The 
air  indeed  in  procefs  of  time  confumes  even  marble  it-* 
felf;  and  therefore  we  cannot  wonder  that  as  it  is  in 
one  ftate  the  parent  of  health,  it  fhould  in  another  be 
the  fource  of  difeafe  to  fuch  creatures  as  man  and  other 
terreftrial  animals.  Nor  could  thefe  confequenccs  be 
avoided  without  introducing  others  much  more  deplo¬ 
rable.  The  world  is  governed  by  general  laws,  without 
which  there  could  be  among  men  neither  arts  nor  fei- 
ences;  and  though  laws  different  from  thofe  by  which 
the  fyftem  is  at  prefent  governed  might  perhaps  have 
been  eftabliflied,  there  is  not  the  fmalleft  reafon  to  ima¬ 
gine  that  they  could  on  the  whole  have  been  better,  or 
attended  with  fewer  inconveniences.  As  long  as  we 
have  material  and  folid  bodies  capable  of  motion,  liable 
to  refiftance  from  other  folid  bodies,  fupported’by  food, 
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Bein.and  fubjeCI  to  the  agency  of  the  air,  and  divifible,  they  muft 
cfGod 63  neceffarily  be  ^able  to  pain,  difeafe,  corruption,  and 
death,  and  that  too  by  the  very  influence  of  thofe  laws 
which  preferve  the  order  and  harmony  of  the  univerfe. 
Thus  gravitation  is  a  general  law  fo  good  and  fo  necef- 
fary,  that  were  it  for  a  moment  fufpended,  the  world 
would  inflan tly  fall  to  pieces  ;  and  yet  by  means  of  this 
law  the  man  muft  inevitably  be  cruftitd  to  death  on 
whom  a  tower  (hall  chance  to  tumble.  Again,  the  at¬ 
traction  of  cohefion  is  a  general  law,  without  which  it 
does  not  appear  that  any  corporeal  fyftem  could  pof- 
ftbly  exift  :  it  is  by  this  law  too,  or  a  modification  of  it, 
that  the  glands  and  la&eaL  of  the  human  body  extraCt 
fro'm  the  blood  fueh  particles  as  are  neceflary  to  nourith 
the  folids  ;  and  yet  it  is  by  means  of  the  very  fame  mo¬ 
dification  of  the  very  fame  law  that  a  man  is  liable  to 
be  poifoned. 

Although  the  human  body  could  not  have  been  pre- 
ferved  from  dangers  and  ciffoluiion  but  by  introducing 
ev^s  greater  on  the  whole  than  thofe  to  which  it  is  now 
ferve  good  liable,  why,  it  has  fometimes  been  afked,  is  every  dif- 
purpofes.  order  to  which  it  is  fubjeCl  attended  with  ficknefs  or 
with  pain  ?  and  why  is  fuch  a  horror  of  death  implanted 
in  our  breads,  feeing  that  by  the  laws  of  nature  death 
is  inevitable  ?  We  anfvver,  That  fleknefs,  pain,  and  the 
dread  of  death,  ferve  the  very  beft  purpofes.  Could  a 
man  be  put  to  death,  or  have  his  limbs  broken  without 
feeling  pain,  the  human  race  had  long  ago  been  extinCI * 
Felt  we  no  uneafinefs  in  a  fever,  we  fhould  be  infenfible 
of  the  difeafe,  and  die  before  we  fufpe&ed  our  health  to 
be  impaired.  The  horror  which  generally  accompanies 
our  reflections  on  death  tends  to  make  us  more  careful 
of  life,  and  prevents  us  from  quitting  this  world  raihly 
when  our  affairs  profper  not  according  to  our  wifhes.  It 
is  likewife  an  indication  that  our  exiflence  does  not  ter¬ 
minate  in  this  world  ;  for  our  dread  is  feldom  excited 
by  tno  profped  of  the  pain  which  we  may  fuffer  when 
dying,  but  by  our  anxiety  concerning  what  we  may  be 
doomed  to  fuffer  or  enjoy  in  the  next  ftage  of  our  exifl¬ 
ence  ;  and  this  anxiety  tends  more  perhaps  than  any 
thing  elfe  to  make  us  live  while  we  are  here  in  fuch  a 
manner  as  to  enfure  our  happinefs  hereafter. 

Thus  from  every  view  that  we  can  take  of  the  works 
and  laws  of  God,  and  even  from  coniidering  the  objec¬ 
tions  which  have  fometimes  been  made  to  them,  we  are 
compelled  to  acknowledge  the  benevolence  of  their  Au¬ 
thor.  We  muft  not,  however,  fuppofe  the  Divine  be¬ 
nevolence  to  be  a  fond  affeCtion  like  that  which  is  called 
benevolence  among  men.  All  human  affeCtions  and 
paflions  originate  in  our  dependence  and  wants ;  and  it 
has  been  doubted  whether  any  of  them  be  at  firft  difin- 
ierefted  (fee  Passion)  :  but  he  to  whom  exiflence  is 
effentiai  cannot  be  dependent ;  he  who  is  the  Author  of 
every  thing  can  feel  no  want..  The  Divine  benevolence 
therefore  muft  be  wholly  difinterefted,  and  of  courfe 
free  from  thofe  partialities  originating  ir.  felf-love,  which 
are  alloys  in  the  moft  fublime  of  human  virtues.  The 
moft  benevolent  man  on  earth,  though  he  wifties  the 
happinefs  of  every  fellow-creature,  has  ftill,  from  the 
ties  of  blood,  the  endearments  of  friendfhip,  or,  perhaps 
33  from  a  regard  to  his  own  intereft,  fome  particular  fa- 
The  divine  vourites  whom,  on  a  competition  with  others,  he  would 
tenaTlm.  Certain1/  Prefer*  But  the  equal  Lord  of  all  can  have 
ciden^with  n°.  PaJ^cu^ar/aVourites.  His  benevolence  is  therefore 
juftice,  coincident  with  juft  ice  }  or,  that  which  is  called  divine 
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jujhce,  is  only  benevolence  exerting  itieif  in  a  particular  Beint, 
manner  for  the  propagation  of  general  felicity.  When  AttriJ 
God  preferibes  laws  for  regulating  the  conduit  of  his  of  Go' 
intelligent  creatures,  it  is  not  becaufe  he  can  reap  any  — V- 
benefit  from  their  obedience  to  thofe  laws,  but  becaufe 
fuch  obedience  is  neceflary  to  their  own  happinefs ;  and 
when  he  punilhes  the  tranfgreflor,  it  is  not  becaufe  in 
his  nature  there  is  any  difpofiiion  to  which  the  profpeft 
of  fuch  punifhment  can  afford  gratification,  but  becaufe 
in  the  government  of  free  agents  punifhment  is  neceflary 
to  reform  the  criminal,  and  to  intimidate  others  from 
committing  the  like  crimes. 

The  effence  of  this  (elf-exiftent,  all-powerful,  infinite-  r  ,3.4 
ly  wife,  and  perfectly  good  Being,  is  to  us  wholly  in-pS^ 
compiehenfible.  That  it  is  not  matter,  is  fhown'by  theble; 
procefs  of  argumentation  by  which  wc  have  proved  it  to 
exift  :  but  what  it  is  we  know  not,  and  it  would  be  im¬ 
pious  prefumption  to  inquire.  It  is  fufticient  for  all  the 
purpofes  of  religion  to  know  that  God  is  fomehow  or 
other  prefent  to  every  part  of  his  works  ;  thatexiftence 
and  every  poflible  perfection  is  effentiai  to  him ;  and 
that  he  wifhes  the  happinefs  of  all  his  creatures.  From 
thefe  truths  we  might  proceed  to  illuftrate  the  perpetual 
fuperintendance  of  his  providence,  both  general  and  par¬ 
ticular,  over  every  the  minuteft  part  of  the  univerfe : 
but  that  fubjeCt  has  been  difeuffed  in  a  feparate  article  -7 
to  which,  therefore,  we  refer  the  reader.  (See  Provi¬ 
dence)..  We  fliall  only  obferve  at  prefent,  that  the 
manner  in  which  animals  are  propagated  affords  as  com¬ 
plete  a  proof  of  the  conftant  fuperintendance  of  divine 
power  and  wifciom,  as  it  does  of  the  immediate  exertion, 
of  thefe  faculties  in  the  formation  of  the  parent  pair  of 
each  fpecies.  For  were  propagation  carried  on  by  ne- 
cejfary  and  mechanical  laws,  it  is  obvious,  that  in  every 
age  there  would  be  generated,  in  each  fpecies  of  ani¬ 
mals,  the  very  fame  proportion  of  males  to  females  that  3S 

there  was  in  the  age  preceding.  On  the  other  hand, but  con¬ 
oid  generation  depend  on  fortuitous  mechanifm,  it  is  notftantlyP 
conceivable. but  that,  fince  the  beginning  of  the  world, fenVoh 
feveral  fpecies  of  animals  ihould  in  fome  age  have  gene-™ 
rated  nothing  but  males,  and  others  nothing  but  fe¬ 
males  ;  and  that  of  courfe  many  fpecies  would  have  been 
long  fmee  extinCt.  As  neither  of  thefe  cafes  has  ever 
happened,  the  preservation  of  the  various  fpecies  of  ani¬ 
mals,  by  keeping  up  conftantly  in  the  world  a  due,  though 
not  always  the  fame,  proportion  between  the  fexes  of 
male  and  female,  is  a  complete  proof  of  the  fuperinten¬ 
dance  of  Divine  providence,  and  of  that  faying  of  the 
apoftle,  that  it  is  “  in  God  we  live,  move,  and  have  our 
being.” 


Sect.  II.  Of  the  Duties  and  SanBions  of  Natural  Re¬ 
ligion r. 

.  From  the  fbort  view  that  we  have  taken  of  the  di-ReVerenc< 
vine  perfections,  it  is  evidently  our  duty  to  reverence  in  and  gfati-f 
our  minds  the  felf-exiftent  Being  to  whom  they  belong. tude  due 
This  is  indeed  not  only  a  duty,  but  a  duty  of  which  not0  9 
man  who  contemplates  thefe  perfections,  and  believes 
them  to  be  real,  can  poflibly  avoid  the  performance. 

He  who  thinks  irreverently  of  the  Author  of  nature, 
can  never  have  confidered  ferioufly  the  power,  the  wif- 
dom,  and  the  goodnefs,  difplayed  in  his  works ;  for 
whoever  has  a  tolerable  notion  of  thefe  muft  be  con¬ 
vinced,  that  he  who  performed  them  has  no  imperfec- 
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Du  and  tion  ;  that  his  power  can  accomplifh  every  thing  which 
§an  involves  not  a  contradi&ion  ;  that  his  knowledge  is  in- 
*  aral  tuitive,  and  free  from  the  poflibility  of  error  ;  and  that 
i  his  goodnefs  extends  to  all  without  partiality  and  with¬ 
out  any  alloy  of  felfifh  delign.  This  convi&ion  muft 
make  every  man  on  whofe  mind  it  isimpreffed  ready  to 
proftrate  himfelf  in  the  dull  before  the  Author  of  his 
being ;  who,  though  infinitely  exalted  above  him,  is  the 
fource  of  all  his  enjoyments,  conftantly  watches  over 
him  with  paternal  care,  and  prote&s  him  from  number- 
lefs  dangers.  The  fenfe  of  fo  many  benefits  muft  ex¬ 
cite  in  his  mind  a  fentiment  of  the  livelieft  gratitude  to; 
him  from  whom  they  are  received,  and  an  ardent  wifh 
7  for  their  continuance. 

Of  While  filent  gratitude  and  devotion  thus  glow  in  the 

a«l  tiv®  breaft  of  the  contemplative  man,  he  will  be  careful  not 
be  ned!  to  form  even  a  mental  image  of  that  all-perfed  Being 
to  whom  they  are  directed.  He  knows  that  God  is  not 
material ;  that  he  exifts  in  a  manner  altogether  incom- 
prehenfible  ^  that  to  frame  an  image  of  him  would  be 
to  aflign  limits  to  what  is  infinite  ;  and  that  to  attempt 
to  form  a  pofitive  conception  of  him  would  be  impiouily 
$  to  compare  himfelf  with  his  Maker. 

He  e  The  man  who  has  any  tolerable  notion  of  the  perfec¬ 


ts  to  be  tions  of  the  Supreme  Being  will  never  fpeak  lightly  of 
anJ  ^im,  or  make  ufe  of  his  name  at  all  but  on  great  and 
folemn  occafions.  He  knows  that  the  terms  of  all  lan¬ 
guages  are  inadequate  and  improper,  when  applied  di¬ 
rectly  to  him  who  has  no  equal,  and  to  whom  nothing 
can  be  compared  *,  and  therefore  he  will  employ  thefe 
terms  with  caution.  When  he  fpeaks  of  his  mercy  and 
compaflion,  he  will  not  confider  them  as  feelings  wring¬ 
ing  the  heart  like  the  mercy  and  compaftion  experienced 
by  man,  but  as  rays  of  pure  and  difinterefted  benevo¬ 
lence.  When  he  thinks  of  the  ftupendous  fyftem  of 
nature,  and  hears  it,  perhaps,  faid  that  God  formed  it 
for  his  own  glory,  he  will  refleCt  that  God  is  fo  infinite¬ 
ly  exalted  above  all  his  creatures,  and  fo  perfedt  in  him¬ 
felf,  that  he  can  neither  take  pleafure  in  their  applaufe, 
nor  receive  any  acceflion  of  any  kind  from  the  exiftence 
of  ten  thoufand  worlds.  The  immenfe  fabric  of  nature 
therefore  only  difplays  the  glory  or  perfections  of  its 
Author  to  us  and  to  other  creatures  who  have  not  fa- 
L  culties  to  comprehend  him  in  himfelf. 
ffckp  When  the  contemplative  man  talk*  of  ferving  God, 
£e:  he  does  not  dream  that  his  fervices  can  increafe  the  di- 

€r  ^m,vine  felicity  ;  but  means  only  that  it  is  his  duty  to  obey 
the  divine  laws.  Even  the  pronoun  He,  when  it  refers 
to  God,  cannot  be  of  the  fame  import  as  when  it  refers 
to  man  ;  and  by  the  philofophical  divine  it  will  feldora  be 
ufed  but  with  a  mental  allufion  to  this  obvious  diftinClion. 

As  the  man  who  duly  venerates  the  Author  of  his 
being  will  not  fpeak  of  him  on  trivial  occafions,  fo  will 
he  be  ftill  further  from  calling  upon  him  to  witnefs  im¬ 
pertinences  and  falfehood  (fee  Oath).  He  will  never 
mention  his  name  but  with  a  paufe ,  that  he  may  have- 
time  to  refleCl  in  filence  on  his  numberlefs  perfections, 
and  on  the  immenfe  diftance  between  himfelf  and  the 
Being  of  whom  he  is  fpeaking.  The  flighted  reflection 
will  convince  him  that  the  world  with  all  that  it  con¬ 
tains  depends  every  moment  on  that  God  who  formed 
;  and  this  conviction  will  compel  him  to  wifh  for  the 
divine  protection  of  himfelf  and  his  friends  from  all  dan¬ 
gers  and  misfortunes.  Such  a  wifh  is  in  effeCt  a  prayer, 
and  will-ahvays  be  accompanied  with  adoration,  confef- 
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fion,  and  thankfgiving  (fee  Prayer).  But  adoration,  Duties  and 
confeflions,  fupplication,  and  thankfgiving,  conftitute  Sa^tions^of 
what  is  called  wot'Jhip ,  and  therefore  the  worfhip  of 
God  is  a  natural  duty.  It  is  the  addrefting  of  ourfelves  «  * —  * 

as  his  dependants  to  him  as  the  fupreme  caufe  and  go¬ 
vernor  of  the  world,  with  acknowledgements  of  what 
we  enjoy,  and  petitions  for  what  we  really  want,  or  he 
knows  to  be  convenient  for  us.  As  if,  ex.  gr.  I  fliould 
in  fome  humble  and  compofed  manner  (fays  Mr  Wol- 
lafton)  pray  to  that  u  Almighty  Being,  upon  whom  de¬ 
pends  the  exiftence  of  the  world,  and  by  whofe  provi-  40 
dence  I  have  been  preferved  to  this  moment,  and  en-  Divinewor- 
joyed  many  undeferved  advantages,  that  he  would  gra-  ’a  natlu  * 
cioufly  accept  my  grateful  fenfe  and  acknowledgements™  u  y* 
of  all  his  beneficence  towards  me  ;  that  he  would  deli¬ 
ver  me  from  the  evil  confequences  of  all  my  tranfgref* 
lions  and  follies  ;  that  he  would  endue  me  with  fuch  dif~ 
pofitions  and  powers  as  may  carry  me  innocently  and 
fafely  through  all  future  trials,  and  may  enable  me  on 
all  occafions  to  behave  myfelf  conformably  to  the  laws 
of  reafon  pioufly  and  wifely  ;  that  He  would  fuffer 
no  being  to  injure  me,  no  misfortunes  to  befal  me, 
nor  me  to  hurt  myfelf  by  any  error  or  mifconduCl  of  my 
own  :  that  he  would  vouchfafe  me  clear  and  diftinCt 
perceptions  of  things  ;  with  fo  much  health  and  profpe- 
rity  as  may  be  good  for  me  ;  that  I  may  at  leaft  pafs 
my  time  in  peace,  with  contentment  and  tranquillity  of 
mind  ;  and  that  having  faithfully  difeharged  my  duty  to 
my  family  and  friends,  and  endeavoured  to  improve  my¬ 
felf  in  virtuous  habits  and  ufeful  knowledge,  I  may  at 
laft  make  a  decent  and  happy  exit,  and  find  myfelf  in 
fome  better  ftate.” 

That  an  untaught  favage  would  be  prompted  by  in- 
JHnft  to  addrefs  the  Supreme  Being  in  fuch  terms  as 
this,  we  are  fo  far  from  thinking,  that  to  us  it  appears 
not  probable  that  fuch  a  favage,  in  a  ftate  of  folitude, 
would  be  led  by  inftinCt  to  fuppofe  the  exiftence  of 
that  Being.  But  as  foon  as  the  being  and  attributes 
of  God  were,  by  whatever  means,  made  known  to  man, 
every  fentiment  expreffed  in  this  prayer  muft  neceffa- 
rily  have  been  generated  in  his  mind  ;  for  not  to  be  fen-v 
tihle  that  we  derive  our  exiftence  and  all  our  enjoyments 
from  God,  is  in  effect  to  deny  his  being  or  his  provi¬ 
dence  ;  and  not  to  feel  a  wifh  that  he  would  give  us 
what  we  want,  is  to  deny  either  his  goodnefs  or  his 
power. 

The  worfhip  of  God  therefore  is  a  natural  duty  re- 
fulting  from  the  contemplation  of  his  attributes  and 
a  fenfe  of  our  own  dependence.  But  the  reafoning 
which  has  led  us  to  this  conclufion  refpe&s  only  pri¬ 
vate  devotion;  for  it  is  a  queftion  of  much  greater  whether  or 
difficulty,  and  far  enough  from  being  yet  determined,  not  is  pub- 
whether  public  worfhip  be  a  duty  of  that  religion  tic  worfhip 
which  can  with  any  propriety  be  termed  natural \  Mr  a  ^uty  °f 
Wollafton  indeed  pofitively  affirms  that  it  is,  and  en-  ^ 

deavours  to  prove  his  pofition  by  the  following  argu¬ 
ments. 

“  A  man  (fays  he)  may  be  contidered  as  a  member  A  ^ 
of  fome  fociety  ;  and  as  fuch  he  ought  to-  worfhip  God  for  jtj 
if  he  has  the  opportunity  of  doing  it,  if  there  be  proper 
prayers  ufed  publicly  to  which  he  may  re  fort,  and  if  his 
health,  &c.  permit.  Or  the  fociety  may  be  confidered 
as  one  body ,  that  has  common  interefts  and  concerns,., 
and  as  fuch  is  obliged  to  worfhip  the  Deity,  and  offer 
one  prayer.  Betides,  there  are  many  who  know  not  of 

themfelves 
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San  So  as^o  f  ^  vf 3  ^ow  *°  Pra7?  perhaps  cannot  fo  much  as 
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Natural  read.  Thefe  muft  be  taken  as  they  are;  and  confe- 
Beli^ion.  quently  Tome  time  and  place  appointed  where  they  may 
have  fuitable  prayers  read  to  them,  and  be  guided  in 
their  devotions.  And  further,  towards  the  keeping 
mankind  in  order,  it  is  necejfafy  there  fhould  be  forae 
feligion  profefled,  and  even  eftablifhed,  which  cannot 
be  without  public  worfhip.  And  were  it  not  for  that 
fenfe  of  virtue  which  is  principally  preferved  (fo  far  as  it 
is  preferved)  by  national  forms  and  habits  of  religion, 
men  would  foon  lofe  it  all,  run  wild,  prey  upon  one  ano- 
ther,  and  do  what  elfe  the  worft  of  favages  do.” 

Thefe  are  in  themfelves  juft  obfervations,  and  would 
come  with  great  force  and  propriety  from  the  tongue  or 
pen  of  a  Chriftian  preacher,  who  is  taught  by  revelation 
that  the  Mafter  whom  he  ferves  has  Commanded  his 
followers  “  not  to  forfake  the  afletnbling  of  themfelves 
together,”  and  has  promifed,  u  that  if  two  of  them  fhall 
agree  on  earth  as  touching  any  thing  that  they  fhall 
afk,  it  fhall  be  done  for  them  of  his  Father  who  is  in 
heaven.”  As  urged  by  fuch  a  man,  and  on  fuch  grounds, 
they  would  ferve  to  fhoW  the  fitnefs  of  the  divine  com¬ 
mand,  and  to  point  out  the  benefits  which  a  religious 
obedience  to  it  might  give  us  reafon  to  expeft.  But 
the  author  is  here  profefTing  to  treat  of  natural  religion, 
and  to  ftate  the  duties  which  refult  from  the  mere  rela¬ 
tion  which  fubfifts  between  man  as  a  creature  and  God 
as  his  creator  and  conftant  preferver.  Now,  though  we 
readily  admit  the  benefits  of  public  worfhip  as  experi¬ 
enced  under  the  Chriftian  difpenfation,  we  do  not  per¬ 
ceive  any  thing  in  this  reafoning  which  could  lead  a 
pious  theift  to  expeft  the  fame  benefit  previous  to  all  ex- 
43  perience.  When  the  author  thought  of  national forms 
fromreve-  a'?d  eMbliJbm ehts  of  religion ,  he  certainly  loft  fight  of 
Istion.  *  k‘s  ProPer  fabjedt,  and,  as  fuch  writers  are  too  apt  to  do, 
comprehended  under  the  religion  of  nature  what  belongs 
only  to  that  which  is  revealed.  Natural  religion,  in  the 
proper  fenfe  of  the  words,  admits  of  no  particular  forms , 
and  of  no  legal  ejlabli foment.  Private  devotion  is  ob- 
vioufly  one  of  its  duties,  becaufe  fentiments  of  adoration, 
con fe flion,.  fupplication,  and  thankfgiving,  neceflarily 
fpring  up  in  the  breaft  of  every  man  who  has  juft  no¬ 
tions  of  God  and  of  himfelf:  but  it  is  not  fo  obvious 
that  fuch  notions  would  induce  any  body  of  men  to  meet 
at  Jlated  times  for  the  purpofe  of  exprefting  their  devo¬ 
tional  fentiments  in  public.  Mankind  are  indeed  focial 
beings,  and  naturally  communicate  their  fentiments  to 
each  other*,  but  we  cannot  conceive  what  fhould  atfirft 
have  led  them  to  think  that  public  worfhip  at  ftated 
times  would  be  acceptable  to  the  felf-exiftent  Author  of 
the  univerfe.  In  cafe  of  a  famine,  or  any  other  calami¬ 
ty,  in  which  the  whole  tribe  was  equally  involved,  they 
might  fpeak  of  it  to  each  other,  inquire  into  its  caufe, 
and  in  the  extremity  of  their  diftrefs join  perhaps  in  one 
fervent  petition,  that  God  would  remove  it.  In  the 
fame  manner  they  might  be  prompted  to  pour  forth  oc- 
cafional  ejaculations  of  public  gratitude  for  public  mer¬ 
cies  j  but  it  does  not  follow  from  thefe  incidental  occur¬ 
rences  that  they  would  be  led  to  inftitute  times  and 
places  and  forms  of  national  worfhip,  as  if  they  believed 
the  omnifeient  Deity  more  ready  to  hear  them  in  public 
than  in  private.  That  the  appointment  of  fuch  times 
and  forms  and  places  is  beneficial  to  fociety,  experience 
teaches  usj  and  therefore  it  is  the  duty,  and  has  been 
the  pra&ice,  of  the  fupreme  magiftrate,  in  every  age 
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and  in  every  civilized  country,  to  provide  for  the  main-  Duties, 
tenancy  of. the  national  worfhip.  But  this  pra&ice  hasSand‘w 
taken  its  rife,  not  from  the  deductions  of  reafon,  but  ci-  Natura 
ther  from  direct  revelation,  as  among  the  Jews  and  Rellgl° 
Chriftians*,  or  from  tradition,  which  had  its  origin  in 
fome  early  revelations,  as  among  the  more  enlightened 
Pagans  of  ancient  and  modern  times. 

We  hope  none  of  our  readers  will  imagine  that  we 
mean,  in  any  degree,  to  call  in  queftion  the  fitnefs  or 
the  duty  of  public  worfliip.  This  is  far  from  our  in- 
tention;  but  while  we  are  convinced  of  the  importance 
and  ncceffity  of  this  duty,  we  do  not  apprehend  that 
we  leffen  its  dignity,  or  detrad  from  the  weight  of  al- 
moft  univerfal  pradlice,  by  endeavouring  to  derive  that 
pra&ice  from  its  true  fource,  which  appears  to  us  to  be 
not  human  reafon,  but  divine  revelation. 

But  whatever  doubts  may  be  entertained  with  refpeft  The  ptac 
to  the  origin  of  public  worfhip,  there  can  be  none  as  toliccofv«! 
the  foundation  of  moral  virtue.  Reafon  clearly  perceives t a 
it  to  be  the  will  of  our  Maker,  that  each  individual 
the. human  race  fhould  treat  every  other  individual  as,  in  6 
fimilar  circumftances,  he  would  expeCl  to  be  treated 
himfelf.  It  is  thus  only  that  the  greateft  fum  of  human 
happinefs  can  be  produced  (fee  Moral  PHILOSOPHY, 

N°  17.  and  1 35.)  5  for  were  all  men  temperate,  fober, 
juft  in  their  dealings,  faithful  to  their  promifes,  chari¬ 
table  to  the  poor,  &c.  it  is  obvious  that  no  miferies 
would  be  felt  on  earth,  but  the  few  which,  by  the  laws 
of  corporeal  nature,  unavoidably  refult  from  the  union 
of  our  minds  with  fyftems  of  matter.  But  the  ddign  of 
God  in  forming  fentient  beings  was  to  communicate  to 
them  fome  portion,  or  rather  fome  refemblance,  of  that 
felicity  which  is  eflcntial  to  himfelf }  and  therefore  every 
aClion  which  in  its  natural  tendency  co-operates  with 
this  defign  muft  be  agreeable  to  him,  as  every  a&ion  of 
a  contrary  tendency  muft  be  difagreeable. 

From  this  reafoning  it  follows,  that  we  are  obliged 
not  only  to  be  juft  and  beneficent  to  one  another,  but 
alfo  to  abftain  from  all  unneceflary  cruelty  to  inferior 
animals.  That  we  have  a  right  to  tame  cattle,  and  em- Cruelty  to 
ploy  them  for  the  purpofes  of  agriculture  and  other  arts  the  hJew 
where  ftrength  is  required,  is  a  pofition  which  we  bc-jinimalsa 
lieve  has  feldom  been  controverted.  But  if  it  is  the  in¬ 
tention  of  God  to  communicate  a  portion  of  happinefs  to 
all  his  creatures  endowed  with  fenfe,  it  is  obvious  that 
we  fin  again  ft  him  when  we  fubjett  even  the  horfe  or  the 
afs  to  greater  labour  than  he  is  able  to  perform ;  and  this 
fin  is  aggravated  when  from  avarice  we  give  not  the  ani¬ 
mal  a  fufficient  quantity  of  food  to  fupport  him  under  the 
exertions  which  we  compel  him  to  make.  That  it  is  our 
duty  to  defend  ourfelves  and  our  property  from  the  rava¬ 
ges  of  beaft  of  prey,  and  that  we  may  even  exterminate 
fuch  beafts  from  the  country  in  which  we  live,  are  truths 
which  cannot  be  queftioned  \  but  it  has  been  the  opinion 
of  men,  eminent  for  wifdom  and  learning,  that  we  have 
no  right  to  kill  an  ox  or  a  flieep  for  food,  but  in  confe- 
quence  of  the  divine  permiffion  to  Noah  recorded  in  the 
ninth  chapter  of  the  book  of  Genefis.  Whether  this 
opinion  be  well  or  ill  founded  we  fhall  not  pofitively  de¬ 
termine,  though  the  arguments  on  which  it  refts  are  of 
fuch  a  nature  as  the  reafoners  of  the  prefent  day  would 
perhaps  find  it  no  eafy  tafk  to  anfwer;  but  it  cannot 
admit  of  a  doubt,  that,  in  killing  fuch  animals,  we  are, 
in  duty  to  their  Creator  and  ours ,  bound  to  put  them  to 
the  leaft  poftible  pain.  If  this  be  granted,  it  is  ftill  more 

evident 
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])u,  and  evident  that  we  a £t  contrary  to  the  divine  will  when  we 
San  MSoftorthreand  put  to  death  fuch  animals  as  are  confeffedly 
N|ral  n()t  injurJoi3s  to  ourfelves,  or  to  any  thing  on  which  the 
comforts  of  life  are  known  to  depend.  We  are  indeed 
far  from  being  convinced  with  the  poet,  that  infers  and 
reptiles  “  in  mortal  fufferance  feel  as  when  a  giant  dies:” 
but  their  feelings  on  that  occafion  are  certainly  fuch,  as 
that,  when  we  wantonly  inflidt  them,  we  thwart,  as  far 
as  in  our  power,  the  benevolent  purpofe  of  the  Creator 
in  giving  them  life  and  fenfe.  Let  it  be  obferved  too, 
that  the  man  who  pradlifes  needlefs  cruelty  to  the  brute 
creation  is  training  up  his  mind  for  exercifing  cruelty 
towards  his  fellow-creatures,  to  his  Haves  if  he  have 
any,  and  to  his  fervants ;  and,  by  a  very  quick  progrefs, 
to  all  who  may  be  placed  beneath  him  in  the  fcale  of 
fociety. 

Such  are  the  plain  duties  of  natural  religion  ;  and  if 
they  were  univerfally  pradlifed,  it  is  evident  that  they 
would  be  produdlive  of  the  greateft  happinefs  which 
mankind  could  enjoy  in  this  world,  and  that  piety  and 
virtue  would  be  their  own  reward.  They  are  however 
far  from  being  univerfally  pradlifed ;  and  the  confequence 
is,  that  men  are  frequently  raifed  to  affluence  and  power 
by  vice,  and  fometimes  funk  into  poverty  by  a  rigid  ad¬ 
herence  to  the  rules  of  virtue. 

This  being  the  cafe,  there  can  be  no  quell  ion  of 
greater  importance,  while  there  are  few  more  difficult 
to  be  anfwered,  than  “  What  are  the  fandlions  by  which 
natural  religion  enforces  obedience  to  her  own  laws 
It  is  not  to  be  fuppofed  that  the  great  body  of  mankind 
fliould,  without  the  profpedl  of  an  ample  reward,  prac- 
tife  virtue  in  thofe  inftances  in  which  fuch  pradlice  would 
be  obvioufly  attended  with  injury  to  themfelves ;  nor 
does  it  appear  reafonable  in  any  man  to  forego  prefent 
enjoyment,  without  the  well-grounded  hope  of  thereby 
!:i’  4  fecuring  to  himfelf  a  greater  or  more  permanent  enjoy- 
STatu  re-tnent  in  reverlion.  Natural  religion  therefore,  as  a  fyf- 
ig10r  --  tem  of  dodlrines  influencing  the  condudl,  is  exceedingly 
* ^  n  defedlive,  unlefs  it  affords  fufficient  evidence,  intelligible 
'fa  f  re  to  every  ordinary  capacity,  of  the  immortality  of  the  foul, 
;ate.  or  at  lead  of  a  future  date  of  rewards  and  punidiments. 
That  it  does  afford  this  evidence,  is  flrenuoufly  main¬ 
tained  by  fome  deids,  and  by  many  philofophers  of  a  dif¬ 
ferent  defcripti on,  who,  though  they  profefs  Chridianity, 
feem  to  have  fome  unaccountable  dread  of  being  decei¬ 
ved  by  their  bibles  in  every  dodlrine  which  cannot  be 
1  4  fupported  by  philofophical  reafoning. 

e-  One  great  argument  made  ufe  of  to  prove  that  the 
itior  a  Immorta%  the  foul  is  among  the  dodlrines  of  natu- 
i  urt  ite  ra^  is  the  univerfal  belief  of  all  ages  and  na¬ 

tions  that  men  continue  to  live  in  fome  other  date  after 
death  has  feparated  their  fouls  from  their  bodies.  “  Quod 
d  omnium  confenfus  tiaturce  vox  ejl :  omnefque,  qui  ubi- 
que  funt,  confentiunt  effe  aliquid,  quod  ad  eos  pertineat, 
qui  vita  cefferint  :  nobis  quoque  idem  exiftimandum>eft  : 
et  fi,  quorum  aut  ingenio,  aut  virtute  animus  excellit, 
eos  arbitramur,  quia  natura  optima  funt,  cernere  naturae 
vim  maxime  :  verilimile  ed,  cum  oplimus  quifque  maxtme 
pojlevitati ferviat ,  effe  aliquid,  cujus  is  pod  mortem  fen- 
fum  fit  habiturus.  Scd  ut  deos  effe  natura  opinamur, 
qualefque  lint,  ratione  cognofcimus,  fie  permanere  ani- 
;&V,  mos  arbitramur  confenfu  nationum  omnium 
ufc;  eft.  That  this  is  a  good  argument  for  the  truth  of  the  doc- 
1  trine,  through  whatever  channel  men  may  have  received 
it,  we  readily  acknowledge )  but  it  appears  not  to  us  to 
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be  any  proof  of  that  dodlrine’s  being  the  dedudtion  of  Dutres  and 
human  reafoning.  The  popular  belief  of  Paganifm,  both  Sa-^at\™Si°f 
ancient  and  modern,  is  fo  fantaftic  and  abfurd,  that  it  H.eiigion# 
could  never  have  been  rationally  inferred  from  what  na- 
ture  teaches  of  God  and  the  foul.  In  the  Elyfium  of  48 
the  Greek  and  Roman  poets,  departed  fpirits  were  vi- 
fible  to  mortal  eyes  ;  and  mud  therefore  have  been  nprtufe° 
clothed  with  fome  material  vehicle  of  fudicient  denfity 
to  reflect  the  rays  of  light,  though  not  to  redd  the  hu¬ 
man  touch.  In  the  mythology  of  the  northern  nations, 
as  deceafed  heroes  are  reprefented  as  eating  and  drink¬ 
ing,  they  could  not  be  confidered  as  entirely  diveded  of 
matter  ;  and  in  every  popular  creed  of  idolatry,  future 
rewards  were  fuppofed  to  be  conferred,  not  for  private 
virtue,  but  for  public  violence,  on  heroes  and  conquerors 
and  the  dedroyers  of  nations.  Surely  no  admirer  of  what 
is  now  called  natural  religion  will  pretend  that  thefe  are 
part  of  its  dodlrines  ;  they  are  evidently  the  remains  of 
fome  primeval  tradition  obfcured  and  corrupted  in  its 
long  progrefs  through  ages  and  nations.  ^ 

The  philofophers  of  Greece  and  Rome  employed  much  Opinions  ^ 
time  and  great  talents  in  difquifitions  concerning  the  liu-  th®  p^ 
man  foul  and  the  probability  of  a  future  date  5  and  ^fpedting 
the  genuine  conclusions  of  natural  religion  on  this  fub-  a  future 
jedl  are  anywhere  to  be  found,  one  would  naturally  date, 
look  for  them  in  the  writings  of  thofe  men  whofe  ge¬ 
nius  and  virtues  did  honour  to  human  nature.  Yet  it  is 
a  fadl,  that  the  philofophers  held  fuch  notions  concern¬ 
ing  the  fubdance  of  the  foul  and  its  date  after  death  as. 
could  afford  no  rational  fupport  to  differing  virtue,  (fee 
Metaphysics,  Part  III.  chap.  4.).  Socrates  is  indeed 
an  exception.  Confining  himfelf  to  the  dudy  of  ethics, 
that  excellent  perfon  inferred  by  the  common  moral  ar¬ 
guments  (fee  Moral  Philosophy,  N°23  2 — 246.),  that 
the  reality  of  a  future  date  of  rewards  and  punidiments 
is  in  the  highed  degree  probable.  He  was  not,  however, 
at  all  times  abfolutely  convinced  of  this  important  truth; 
for  a  little  before  his  death  he  faid  to  fome  who  were 
about  him,  “  I  am  now  about  to  leave  this  world,  and 
ye  are  dill  to  continue  in  it  $  .which  of  us  have  the  bet¬ 
ter  part  allotted  us,  God  only  knows  And  again,  *  p/at0^ 

at  the  end  of  his  mod  admired  difcourfe  concerning  the  Apolcg .. 
immortality  of  the  foul,  delivered  at  a  time  when  lie  Sac. 
mud  have  been  ferious,  he  faid  to  his  friends  who  came 
to  pay  their  lad  vifit,  “  I  would  have  you  to  know  that 
I  have  great  hopes  that  I  am  now  going  into  the  com¬ 
pany  of  good  men  ;  yet  I  would  not  be  too  peremptory 
and  confident  concerning  itf.”  *  f  Plato  in, 

Next  to  Socrates,  Cicero  was  perhaps  the  mod  re- 
fpedlable  of  all  the  philofophers  of  antiquity  ;  and  he 
feems  to  have  ftudied  this  great  quedion  with  uncom¬ 
mon  care  :  yet  what  were  his  conclufions  ?  After  retail¬ 
ing  the  opinions  of  various  fages  ofGreeee,  and  diowing 
that  fome  held  the  foul  to  be  the  heart ;  others,  the 
blood  in  the  heart;  fome  the  brain  ;  others,  the  breath ; 
one,  that  it  was  harmony  ;  another,  that  it  was  number  a* 
one,  that  it  was  nothing  at  all ;  and  another,  that  it  was 
a  certain  quintejfence  without  a  name,  but  which  might 
properly  be  called  — lie  gravely  adds,  “Harum 

lententiarum  qua  vera  fit,  Deus  aliquis  viderit :  que  ve- 
rifimillima,  magna  quedio  ed  J,”  He  then  proceeds  to  \  Tufc.- 
give  his  own  opinion  ;  which  was,  that  the  foul  was  part  lib.  v 
of  God.  i  9, 

To  us  who  know  by  other  evidence  that  the  foul  is 
iotincrtal.  and  that  there  will  be  a  future  date  in  which 

all. 
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Duties  and  all  the  obliquities  of  the  prefent  fhall  be  made  ftraight, 
vm  mnsn  t^e  argUment  drawn  from  the  moral  attributes  of  God, 
and  the  unequal  diffribution  of  the  good  things  of  this 
life,  appears  to  have  the  force  of  demonftration.  Yet 
none  of  us  will  furely  pretend  to  fay  that  his  powers  of 
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reafoning  are  greater  than  were  thofe  of  Socrates  and 
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Cicero  :  and  therefore  the  probability  is,  that  had  we 
been  like  them  deffitute  of  the  light  of  revelation,  we 
fhould  have  been  difturbed  by  the  fame  doubts,  and  have 
faid  with  the  latter,  on  reading  the  arguments  of  the 
former  as  detailed  by  Plato.  “  Nefcio  quomodo,  dum 
lego,  affentior  :  cum  pofui  librum,  et  tnecum  ipfe  de 
immortalitate  animorum  csepi  cogitare,  affenfio  ilia  ela- 
bitur 

No  one,  we  hope,  will  fufpeft  us  of  an  impious  at¬ 
tempt  to  weaken  the  evidence  of  a  future  Hate.  God 
forbid  !  The  expedition  of  that  Hate  is  the  only  fup- 
h*1* P°rt  °f  v*rtue  and  religion  ;  and  we  think  the  argu¬ 
te  them  ments  %ve  have  Hated  elfewhere,  and  referred  to  on  the 
‘  prefent  occafion,  make  the  reality  of  it  fo  highly  pro¬ 
bable,  that,  though  there  were  no  other  evidence,  he 
would  a 61  a  very  foolilh  part  who  Hiould  confine  his  at¬ 
tention  wholly  to  the  prefent  life.  But  we  do  not  ap¬ 
prehend  that  we  can  injure  the  caufe  either  of  virtue  or 
of  religion,  by  confefiing,  that  thofe  arguments  which 
left  doubts  in  the  minds  of  Socrates  and  Cicero  appear 
not  to  us  to  have  the  force  of  complete  demonjlration  of 
that  life  and  immortality  which  our  Saviour  brought 
to  light  through  the  gofpel. 

Were  the  cafe,  however,  otherwife  ;  were  the  argu- 
no  means  ofnie.nts  'vhich  the  light  of  nature  affords  for  the  immor- 
certainiy  tali ty  of  the  human  foul  as  convincing  as  any  gcometri- 
reconciling  cal  demonftration — natural  religion  would  Hill  be  defec- 
HmiSsityt°tl#Ve  ’  becaufe  n  P°ints  out  no  method  by  which  fuch  as 
ners*  have  offended  God  may  be  reflored  to  his  favour  and 
to  the  hopes  of  happinefs  which  by  their  fin  they  had 
3oH.  That  he  who  knows  whereof  we  are  made  would 
fhow  himfelf  placable  to  Tinners,  and  that  he  would  find 
fome  way  to  be  reconciled,  might  perhaps  be  reafonably 
inferred  from  the  confideration  of  his  benevolence  dif- 
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played  in  his  works.  But  when  wc  C6tne  to  inquire  more  Duties 
particularly  how  we  arc;  to  be  reconciled,  and  whether  aSandio  1 
propitiation  will  be  required,  nature  Hops1  iliort,  and  ex-  Natu 
pe6ts  with  impatience  the  aid  of  fome  particular  revela-  ^ 
tion.  That  God  will  receive  returning  finners,  and  ac-  ' 
cept  of  repentance  inflead  of  perfeft  obedience,  cannot 
be  certainly  known  by  thofe  to  whom  he  has  not  de¬ 
clared  that  lie  will.  For  though  repentance  be  the  moft 
probable,  and  indeed  the  only  means  of  reconciliation 
which  nature  fuggefls  ;  yet  whether  he,  who  is  of  purer 
eyes  than  to  behold  iniquity,  will  not  require  fomethin* 
further  before  he  reftores  finners  to  the  privileges  which 
they  have  forfeited,  mere  human  reafon  has  no  way  of 
difeovering.  From  nature  therefore  arifes  no  fufficient 
comfort  to  finners,  but  anxious  and  endlefs  folicitude 
about  the  means  of  appealing  the  Deity.  Hence  thofe 
different  ways  of  facrificing,  and  thofe  numberlefs  fuper- 
ffitions  which  overfpread  the  heathen  world,  but  which 
were  fo  little  fatisfa&ory  to  the  wifer  part  of  mankind, 
that,  even  in  thofe  days  of  darknefs,  the  philofophers 
frequently  declared  that,  in  their  opinion,  thofe  rites  and 
oblations  could  avail  nothing  towards  appeafing  the 
wrath  of  an  oHended  God,  or  making  their  prayers  ac¬ 
ceptable  to  him.  Hence  Socrates  and  one  of  his  difciples 
are  reprefented  by  Platof  asexpeilinga  perfon  divinely! 
commiftioned  to  inform  them  whether  facrifices  be  ac-tf^* 
ceptable  to  the  deity,  and  as  refolving  to  offer  no  more 
till  that  perfon’s  arrival,  which  they  piouHy  hoped  might 
be  *at  no  great  diHance.  Ij 

This  darknefs  of  the  pagan  world  is  to  us  who  liveThefe 
under  the  funfbine  of  the  gofpel  happily  removed  by  the  doubts  r. 
various  revelations  contained  in  the  feriptures  of  the  01dmovedb 
and  New  TeHaments.  Thefe  taken  together  exhibit^™1 
fueh  a  difplay  of  providence,  fuch  a  fyffem  of  doftrines, 
and  fuch  precepts  of  pra6lical  wifdora,  a3  the  ingenuity 
of  man  could  never  have  difeovered.  The  ChriHian, 
with  the  feriptures  in  his  hands,  can  regulate  his  con- 
du6t  by  an  infallible  guide,  and  reff  his  hopes  on  the 
fureff  foundation.  Thefe  feriptures  it  is  now  our  bufi- 
nefs  to  examine. 
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tenets  to  re-  ^  every  civilized  country  the  popular  fyffem  of  the- 
velation,  °l°gy  ^as  claimed  its  origin  from  divine  revelation.  The 
Pagans  of  antiquity  had  their  augurs  and  oracles ;  the 
Chinefe  have  their  infpired  teachers  Confucius  and  Fohi : 
the  Hindoos  have  their  facred  books  derived  from  Bra- 
hama  ;  the  followers  of  Mahomet  have  their  Koran  dic¬ 
tated  by  an  angel ;  and  the  Jews  -'and  Chriffians  have 
the  Scriptures  of  the  Old  and  New  TeHaments,  which 
they  believe  to  have  been  written  by  holy  men  of  old, 
who  fpake  and  wrote  as  they  were  moved  by  the  Holy 
Ghoff. 

That  the  claims  of  ancient  Paganifm  to  a  theology 
derived  from  heaven,  as  well  as  the  ftmllar  claims  of  the 
''Chinefe,  Hindoos,  and  Mahometans,  are  ill  founded,  has 
been  ffiown  in  various  articles  of  this  work,  (fee  China, 
Hindostan,  Mahometanism,  Mythology,  and  Po¬ 
lytheism);  whilft  under  the  words  Religion,  Reve¬ 
lation,  and  Scripture,  we  have  fufficiently  proved 
the  divine  infpiration  of  the  Jewifh  and  ChriHian  ferip¬ 
tures,  and  of  courfe  the  divine  origin  of  Jewifh  and  Chri¬ 


Hian  theology.  Thefe  indeed  are  not  two  fyffems  of  theo-  though  tf 
logy,  but  parts  of  one  fyffem  which  was  gradually  re- Jewifli  an 
vealed  as  men  were  able  to  receive  it;  and  therefore 
both  feriptures  muft  be  Hudied  by  the  ChriHian  divine, 

There  is  nothing  in  the  facrcd  volume  which  it  is  nottrUe. 
of  importance  to  underffand  ;  for  the  whole  proceeds 
from  the  fountain  of  truth  :  but  fome  of  its  dodrinesare 
much  more  important  than  others,  as  relating  imme¬ 
diately  to  man’s  everlafting' happinefs  ;  and  thefe  it  has 
been  cuffomary  to  arrange  and  digeff  into  regular  fy- 
ffems,  called  bodies  or  injlitutes  of  Chrijlian  theology . 

Could  thefe  artificial  fyffems  be  formed  with  perfe6t 
impartiality,  they  would  undoubtedly  be  ufeful,  for  the 
bible  contains  many  hifforical  details,  but  remotely  re¬ 
lated  to  falvation  ;  and  even  of  its  moft  important  truths, 
it  requires  more  time  and  attention  than  the  majority 
of  Chriffians  have  to  beftow,  to  difeover  the  mutual 
connexion  and  dependence.  divifions « 

Artificial  fyffems  of  theology  are  commonly  divided revealed 
into  two  great  parts,  the  theoretic  and  the  practical; theology* 

and 
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]  -ealetl  and  thefe  again  are  fubdivided  into  many  inferior  branch- 
1  ology.  es#  Under  the  theoretic  part  are  fometimes  claffed, 

(L  x.  Dogmatic  theology  3  which  comprehends  an  entire 

fyflem  of  all  the  dogmas  or  tenets  which  a  Chriftian  is 
bound  to  believe  and  profefs.  The  truth  of  thefe  the 
divine  muft  clearly  perceive,  and  be  able  to  enforce  on 
his  audience:  andjience  the  neceffity  of  ftudying  what 
is  called, 

,  2.  The  exegefs ,  or  the  art  of  attaining  the  true  fenfe 
of  the  holy  fcriptures  ;  and, 

3.  Hermeneutic  theology,  or  the  art  of  interpreting 
and  explaining  the  fcriptures  to  others ;  an  art  of  which 
no  man  can  be  ignorant  who  knows  how  to  attain  the 
true  fenfe  of  them  himfelf. 

4.  Polemical  theology,  or  controverfy  ;  and, 

5.  Moral  theology,  which  is  diftinguilhed  from  moral 
philofophy,  or  the  fimple  do£lrine  of  ethics,  by  teaching 
a  much  higher  degree  of  moral  perfection  than  *he  mere 
light  of  reafon  could  ever  have  difcovered,  and  adding 
new  motives  to  the  pradlice  of  virtue. 

The  practical  feiences  of  the  divine  are, 

1.  Homiletic  or  paforal  theology  3  which  teaches  him 
to  adapt  his  difcourfes  from  the  pulpit  to  the  capacity  of 
his  hearers,  and  to  purfue  the  bell  methods  of  guiding 
them  by  his  doCtrine  and  example  in  the  way  offalvation. 

2.  Catechetic  theology,  or  the  art  of  teaching  youth 
and  ignorant  perfons  the  principal  points  of  evangelical 
doClrine,  as  well  with  regard  to  belief  as  to  praClice. 

3,  Cafuijlic  theology,  or  the  fcience  which  decides  on 
doubtful  cafes  of  moral  theology,  and  that  calms  the 
fcruples  of  confcience  which  arife  in  the  Chriftian’s  foul 
during  his  journey  through  the  prefent  world. 

We  have  mentioned  thefe  divifions  and  fubdivifions 
of  the  fcience  of  theology,  not  becaufe  we  think  them 
important,  but  merely  that  our  readers  may  beatnolofs 
to  underftand  the  terms  when  they  meet  with  them  in 
other  works.  Of  fuch  terms  we  (hall  ourfelves  make  no 
6  ufe,  for  the  greater  part  of  them  indicate  diflinClions 
vi  fs.  where  there  is  no  difference,  and  tend  only  to  perplex 
the  fludent.  As  the  truths  of  Chriflianity  are  all  con¬ 
tained  in  the  fcriptures  of  the  Old  and  New  Teftamcnts, 
it  is  obvious  that  dogmatic  theology  mull  comprehend 
the  fpeculative  part  of  that  which  is  called  moral,  as 
well  as  every  doClrine  about  which  controverfy  can  be 
of  importance.  But  no  man  can  extra#  a  fingle  dogma 
from  the  bible  but  by  the  pra#ice  of  what  is  here  called 
the  exegefs  ;  fo  that  all  the  fubdivifions  of  this  arrange¬ 
ment  of  theoretical  theology  muft  be  ftudied  together  as 
they  neceffarily  coalefce  into  one.  The  fame  thing  is 
true  of  the  three  branches  into  which  practical  theology 
is  here  divided.  He  who  has  acquired  the  art  of  adapt¬ 
ing  his  homilies  to  the  various  capacities  of  a  mixed  au¬ 
dience,  will  need  no  new  ftudy  to  fit  him  for  inftru#ing 
children,  and  the  moft  ignorant  perfons  who  are  capable 
of  inftru£tion  ;  and  the  complete  mafter  of  moral  theo¬ 
logy  will  find  it  no  very  difficult  talk  to  refolve  all  the 
cafes  of  confcience  which  he  can  have  reafon  to  fuppofe 
will  ever  be  fubmitted  to  his  judgment.  For  thefe  rea- 
fons  wc  lhall  not  trouble  our  readers  with  the  various 
divifions  and  fubdivifions  of  theology.  Our  preliminary 
directions  will  Ihow  them  how  we  think  the  fcience 
Ihould  be  ftudied  ;  and  all  that  we  have  to  do  as  fyftem- 
builders  is  to  lay  before  them  the  view  which  the  fcrip¬ 
tures  prefent  to  us  of  the  being  and  perfections  of  God, 
Vol.  XX.  Part  I. 
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his  various  difpenfations  to  man,  and  the  duties  thence 
incumbent  on  Chriftians.  In  doing  this,  we  lhall  follow 
the  order  of  the  divine  difpenfations  as  we  find  them  re¬ 
corded  in  the  Old  and  New  Teftaments,  dwelling  long- 
eft  on  thofe  which  appear  to  us  of  moft  general  import¬ 
ance.  But  as  we  take  it  for  granted  that  every  reader 
of  this  article  will  have  previoufly  read  the  whole  facred 
volume,  we  lhall  not  fcruple  to  illuftrate  dogmas  con¬ 
tained  in  the  Old  Teftament  by  texts  taken  from  the 
New,  or  to  illuftrate  doClrincs  peculiar  to  the  Chriftian 
religion  by  the  teftimony  of  Jewiffi  prophets. 
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In  every  fyftem  of  theology  the  firft  truths  to  be  be- The  firft 
lieved  are  thofe  which  relate  to  the  being  and  attributes  revelation 
of  God.  The  Jewilh  lawgiver,  therefore,  who  records 
the  earlieft  revelations  that  were  made  to  man,  begins 4*10 
his  hiftory  with  a  difplay  of  the  power  and  wifdom  ofbe  a  known 
God  in  the  creation  ot  the  world.  He  does  not  inform  truth, 
his  countrymen,  and  expe#  them  to  believe,  on  the  au¬ 
thority  of  his  divine  commiftion,  that  God  exijls ;  for 
he  well  knew  that  the  being  of  God  mult  be  admitted, 
and  juft  notions  entertained  of  his  attributes,  before  man 
can  be  required  to  pay  any  regard  to  miracles  which 
afford  the  only  evidence  of  a  primary  revelation.  “  In 
the  beginning  (fays  he)  God  created  the  heavens  and 
the  earth.”  Here  the  being  of  God  is  affumed  as  a 
truth  univerfally  received ;  but  the  fentence,  fhort  as  it 
is,  reveals  another,  which,  as  we  lhall  afterwards  fhew, 
human  reafon  could  never  have  difcovered. 

There  is  nothing  which  the  fcriptures  more  frequentlv 
or  more  earneftly  inculcate  than  the  unity  of  the  divine 
nature.  The  texts  aflerting  this  great  and  fundamental 
truth  arc  aim  oft  Pumberlefs.  “  Unto  thee  (fays  Mofes 
to  his  countrymen*)  it  was  fhewed,  that  thou  mighteft*  Deut.iv, 
know  that  the  Lord  is  God  3  there  is  none  elfe  befides  35-  and  39* 
him .  Know  therefore  that  the  Lord  he  is  God  in  he  a-  yu  4* 
ven  above  and  upon  the  earth  beneath  :  there  is  none 
elfe”  And  again,  “  Hear,  O  Ifrael,  the  Lord  our  God 
is  one  Lord”  or,  as  it  is  expreffed  in  the  original,  “  Je¬ 
hovah  our  God  is  one  Jehovah,”  one  Being  to  whom 
exiftence  is  effential,  who  could  not  have  a  beginning 
and  cannot  have  an  end.  In  the  prophecies  of  Ifaiah, 

God  is  introduced  as  repeatedly  declaring  f,  “  I  am  ,  ifaiah  xiv. 
Jehovah,  and  there  is  none  elfe ;  there  is  no  God  befides  ^  6,  18, 
me  ;  that  they  may  know  from  the  rifingof  the  fun  and  ^  xi*v* 
from  the  weft,  that  there  is  none  befides  me :  I  am  Je¬ 
hovah,  and  there  is  none  elfe :  Is  there  a  God  befides 
me  ?  Yea  there  is  no  God ;  I  know  not  any.”  In  per- 
fe#  harmony  with  thefe  declarations  of  Mofes  and  the 
prophets,  our  Saviour,  addreffing  himfelf  to  his  .Father, 
fays  J,  “  This  is  life  eternal,  that  they  might  know  |  John  xvii. 
Thee,  the  only  true  God ,  and  Jefu*  Chrift  whom  Thou  3* 
haft  fent  3”  and  St  Paul,  who  derived  his  do#rine 
from  his  divine  Mafter,  affirms  $,  that  “  an  idol  is  no-  §  1  Cor. 
thing  in  the  world  3  and  that  there  is  none  other  Godwin'  4- 
but  one.” 

The  unity  of  the  divine  nature,  which,  from  the  or¬ 
der  and  harmony  of  the  world,  appears  probable  to  hu¬ 
man  reafon,  thefe  texts  of  revelation  put  beyond  a  doubt. 

Hence  the  firft  precept  of  the  Jewilh  law,  and,  accord¬ 
ing  to  their  own  writers,  the  foundation  of  their  whole 
religion,  was,  “  Thoulhalt  have  none  other  gods  before 
U  u  Me.? 
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Me”  Hence,  too,  the  reafon  of  that  ftrift  command 
to  Jews  and  Chriftians  to  give  divine  worfhip  to  none 
,  but  God  :  44  Thou  flialt  worfhip  the  Lord  thy  God, 
and  him  only  (halt  thou  ferve  becaufe  he  is  God 
alone.  Him  only  muft  we  fear,  becaufe  he  alone  hath 
infinite  power  ;  in  him  alone  muft  we  truft,  becaufe  44  he 
only  is  our  rock  and  our  falvation  and  to  him  alone 
muft  we  dire#  our  devotions,  becaufe  44  lie  only  knoweth 
the  hearts  of  the  children  of  men.” 

The  word  Q'nbK  does  not  indicate  a  plurality  of  gods. 
In  the  opinion,  however,  of  many  eminent  divines,  it 
denotes,  by  its  junction  with  the  lingular  verb,  a  plu¬ 
rality  of  perfons  in  the  one  Godhead  ;  and  fome  few 
have  contended,  that  by  means  of  this  peculiar  conftruc- 
tion,  the  Chriftian  do&rine  of  the  Trinity  may  be 
proved  from  the  firft  chapter  of  the  book  of  Genefis. 
To  this  latter  opinion  we  can  by  no  means  give  our  af- 
fent.  That  there  are  three  diftin&  perfons  in  the  one 
divine  nature  may  be  inferred  with  fufticient  evidence 
from  a  multitude  of  paiTages  in  the  Old  and  New  Tefta- 
ments  diligently  compared  together ;  but  it  would  per¬ 
haps  be  rafh  to  reft  the  proof  of  fo  fublime  a  myftery  on 
any  fingle  text  of  holy  feripture,  and  would  certainly  be 
fo  to  reft  it  on  the  text  in  queftion.  That  Mofes  was 
acquainted  with  this  do&rine,  we  may  reafonably  con¬ 
clude  from  his  fo  frequently  making  a  plural  name  of 
God  to  agree  with  a  verb  in  the  fingular  number  ;  but 
had  we  not  poffeffed  the  brighter  light  of  the  New  Tef- 
tament  to  guide  us,  we  fhould  never  have  thought  of 
drawing  fuch  an  inference.  For  fuppofing  the  word 
D'rrbx  to  denote  clearly  a  plurality  of  perfons,  how  could 
we  have  known  that  the  number  is  neither  more  or  lefs 
than  three,  had  it  not  been  afeertained  to  us  by  fubfe- 
'  quent  revelations  ? 

There  are  indeed  various  pafiages  in  the  Old  Tefta- 
raent,  of  the  phrafeology  of  which  no  rational  account 
can  be  given,  but  that  they  indicate  more  than  one  per- 
fbn  in  the  Godhead.  Such  are  thofe  texts  already  no¬ 
ticed  ;  “  and  the  Lord  God  faid,  let  us  make  man  in 
OUR  image,  after  OUR  likenefs  ;”  and  “  the  Lord  God 
faid,  behold  the  man  is  become  like  ONE  of  us.”  To 
thefe  may  be  added  the  following,  which  are  to  us  per- 
fe&ly  unintelligible  on  any  other  fuppolition  ;  “  and  the 
Lord  God  faid,  let  US  go  down,  and  there  confound 
*'Gen.  xi.  their  language  44  If  I  be  a  Majler  (in  the  Hebrew 
j  6  adonim,  masters),  where  is  my  fearf  ?”  “  The  fear 

of  the  Lord  (Jehovah)  is  the  beginning  of  wifdom,  and 

the  knowledge  of  the  Holy  (in  the  Hebrew  HOLY  ONES) 
is  underftanding  J.”  44  Remember  thy  Creator  (He¬ 

brew,  thy  Creators)  in  the  days  of  thy  youth  §.” 

44  And  now  the  Lord  God  and  his  Spirit  hath  fent 
me  ||.”  44  Seek  ye  out  of  the  book  of  the  Lord  and 

read  ;  for  my  mouth  it  hath  commanded,  and  his  spirit 
it  hath  gathered  them  *•” 

That  thefe  texts  imply  a  plurality  of  divine  perfons, 
feems  to  us  incontrovertible.  When  Mofes  reprefents 
God  as  faying,  let  us  make  man,  the  majefty  of  the  plu¬ 
ral  number  had  not  been  adopted  by  earthly  fovereigns  ; 
and  it  is  obvious  that  the  Supreme  Being  could  not,  as 
has  been  fuppofed,'  call  on  angels  to  make  man  ;  for  in 
f  Job  b<.  8.  different  places  of  feripture  f  creation  is  attributed  to 
God  alone.  Hence  it  is  that  Solomon  fpeaks  of  Crea¬ 
tors  in  the  plural  number ,  though  he  means  only  the 
one  Supreme  Being,  and  exhorts  men  to  remember 
them' in  the  days  of  their  youth.  In  the  paffage  firft 
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quoted  from  Ifaiah,  there  is  a  diftin&ion  made  between  Godaa 
the  Lord  God  and  his  Spirit ;  and  in  the  other,  three  Attr 
divine  perfons  are  introduced,  viz.  the  Speaker ,  the  butes' 
Lord ,  and  the  Spirit  of  the  Lord.  It  does  not,  ’how- 
ever,  appear  evident  from  thefe  paffages,  or  from  any 
other  that  we  recoiled  in  the  Old  Teftament,  that  the 
perfons  in  Deity  are  three  and  no  more  :  but  no  fober 
Chriftian  will  harbour  a  doubt  but  that  the  prccife 
number  was  by  fome  means  or  other  made  known  to 
the  ancient  Hebrews  ;  for  inquiries  leading  to  it  would 
be  naturally  fuggefted  by  the  form  in  which  the  high 
prieft  was  commanded  to  blefs  the  people.  44  The  Lord 
blefs  thee  and  keep  thee.  The  Lord  make  his  face 
to  fhine  upon  thee,  and  be  gracious  unto  thee.  The 
Lord  lift  up  his  countenance  upon  thee,  and  give  thee  2*' 2t\ 
peace  26' 

The  form  of  Chriftian  baptifm  eftablifhes  the  truth  of  A  Tnnitjj 
the  do&rine  of  the  Trinity  beyond  all  reafonable  ground 5n  uni’t)' i 
of  difpute.  44  Go  (fays  our  bleffed  Saviour)  and  teach ti°?r"ieif 
all  nations,  baptizing  them  in  the  name  of  the  Father, lcasm* 
and  of  the  Son,  and  of  the  Holy  Ghoft  ”  What  was  it 
the  apoftles  were  to  teach  all  nations  ?  Was  it  not  to 
turn  from  their  vanities  to  the  living  God;  to  renounce 
their  idols  and  falfe  gods,  and  fo  to  be  baptized  in  the 
name  of  the  Father,  and  of  the  Son,  and  of  the  Holy 
Ghoft  ?  What  now  muft  occur  to  the  Gentile  nations 
on  this  oecafion,  but  that,  inftead  of  all  their  deities,  to 
whom  they  had  before  bowed  down,  they  were  in  fu¬ 
ture  to  ferve,  worfhip  and  adore,  Father,  Son,  and 
Holy  Ghoft,  as  the  only  true  and  livingGod  ?  To  fup- 
pofe  that  God  and  TWO  CREATURES  are  here  joined  to¬ 
gether  in  the  folemn  rite  by  which  men  were  to  be  ad¬ 
mitted  into  a  new  religion,  which  dire&ly  condemns  all 
creature-  worfhip,  would  be  fo  unreafonable,  that  we  are 
perfuaded  fuch  a  fuppolition  never  was  made  by  any 
converted  Polytheift  of  antiquity.  The  nations  were  to 
be  baptized  in  the  name  of  three  perfons,  in  the  fame 
manner ,  and  therefore,  doubtlefs,  in  the  fame  fenfe .  It 
is  not  faid  in  the  name  of  God  and  his  two  faithful 
fervants ;  nor  in  the  name  of  God,  and  Christ,  and 
the  Holy  Ghost,  which  might  have  fuggefted  a  thought 
that  one  only  of  the  three  is  God  ;  but  in  the  name  of 
the  Father,  and  of  the  Son,  and  of  the  Holy  Ghost. 
Whatever  honour,  reverence,  or  regard,  is  paid  to  the 
firft  perfon  in  this  folemn  rite,  the  fame  is  paid  to  all 
three.  Is  he  acknowledged  as  the  objeft  of  worfhip  ? 

So  are  the  other  two  likewife.  Is  he  God  and  Lord 
over  us  ?  So  are  they.  Are  we  enrolled  as  fubje£ts, 
fervants,  and  foldiers,  under  him  ?  So  are  we  equally 
under  all.  Are  we  hereby  regenerated  and  made  the 
temple  of  the  Father  ?  So  are  we  likewife  of  the  Son 
and  Holy  Ghoft.  44  We  will  come  (fays  our  Saviour f)  j  j0hn  xi* 
and  make  our  abode  with  him.”  23. 

If  thofe  who  believe  the  infpiration  of  the  feriptures 
could  require  any  further  proof  that  the  Godhead  com¬ 
prehends  a  trinity  of  perfons  in  one  nature,  we  might 
urge  the  apoftolical  form  of  benedi&ion  ;  44  The  grace 
of  our  Lord  Jesus  Christ,  and  the  love  of  God,  and 
the  communion  of  the  Holy  Ghost,  be  with  ynu 
all  J.”  Would  St  Paul,  or  any  other  man  of  common  J  a  Con 
fenfe,  have  in  the  fame  fentence,  and  in  the  moft  folemn  Ur 
manner,  recommended  his  Corinthian  converts  to  the 
love  of  God,  and  to  the  grace  and  communion  of  two 
creatures  ?  We  fliould  think  it  very  abfurd  to  recom¬ 
mend  a  man  at  once  to  the  favour  of  a  king  and  a  beg- 
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gar  ;  but  bow  infinitely  fmall  is  tbe  difiance  between 
the  greateft  earthly  potentate  and  the  meaneft  beggar, 
when  compared  with  that  which  rauft  for  ever  fubfift 
between  the  Almighty  Creator  of  heaven  and  earth  and 
the  moft  elevated  creature  ? 

^  But  how,  it  will  be  alked,  can  three  divine  perfons 
pi  ulties  be  but  one  and  the  fame  God  ?  This  is  a  queftion  which 
In  s  doc-  has  been  often  put,  but  which,  we  believe,  no  created 
being  can  fully  anfwer*  The  divine  nature  and  its  man¬ 
ner  of  exiftence  is,  to  us,  wholly  incomprehenfible  ,  and 
we  might  with  greater  reafon  attempt  to  weigh  the 
mountains  in  feales,  than  by  our  limited  faculties  to  fa¬ 
thom  the  depths  of  infinity.  The  Supreme  Being  is 
prefent  in  power  to  every  portion  of  fpace,  and  yet  it  is 
demonftrable,  that  in  his  eflence  he  is  not  extended  (fee 
Metaphysics,  N°  309,  310).  Both  thefe  truths,  his 
lnextenfion  and  omniprefence,  arefundamental  principles 
in  what  is  called  natural  religion  ;  and  when  taken  to¬ 
gether  they  form,  in  the  opinion  of  moft  people,  a  myf- 
tery  as  incomprehenfible  as  that  of  the  Trinity  in  unity. 
Indeed  there  is  nothing  of  which  it  is  more  difficult  to 
form  a  diftinfl  notion  than  unity  fimple,  and  abfolutely 
indivifible.  Though  the  Trinity  in  unity,  therefore, 
were  no  Chriftian  dodlrine,  myfteries  muft  ft  ill  be  be¬ 
lieved  for  they  are  as  infeparable  from  the  religion  of 
nature  as  from  that  of  revelation  \  and  atheifm  involves 
the  moft  incomprehenfible  of  all  myfteries,  even  thebe- 
ginning  of  exiftence  without  a  caufe.  We  muft  indeed 
form  the  beft  notions  that  we  can  of  this  and  all  other 
myfteries  \  for  if  we  have  no  notions  whatever  of  a  Tri¬ 
nity  in  unity,  we  can  neither  believe  nor  di {believe  that 
do&rine.  It  is  however  to  be  remembered,  that  all  our 
notions  of  God  are  more  or  lefs  analogical  *,  that  they 
muft  be  exprefled  in  words  which,  literally  interpreted, 
are  applicable  only  to  man  ,  and  that  propofitions  under- 
ftood  in  this  literal  fenfe  may  involve  an  apparent  con¬ 
tradiction,  from  which  the  truth  meant  to  be  exprefled 
by  them  would  be  feen  to  be  free,  had  we  direCt  and 
adequate  conceptions  of  the  divine  nature.  On  this  ac¬ 
count  it  is  to  be  wiftied  that  men  treating  of  the  myfte- 
ry  of  the  Holy  Trinity,  had  always  exprefled  themfelves 
in  feripture  language,  and  never  aimed  at  being  wife 
above  what  is  written  ;  but  fince  they  have  aCled  other- 
wife,  we  muft,  in  juftice  to  our  readers,  animadvert  on 
one  or  two  ftatements  of  this  doClrine,  which  we  have 
reafon  to  believe  are  earneftly  contended  for  by  fome 
who  eonfider  themfelves  as  the  only  orthodox. 

In  the  feriptures,  the  three  perfons  are  denominated 
by  the  terms  Father,  Son,  and  Holy  Ghost,  or  by 
God,  the  Word,  who  is  alfo  declared  to  be  God,  and 
the  Spirit  of  God.  If  each  be  truly  God,  it  is  ob¬ 
vious  that  they  muft  all  have  the  fame  divine  nature, 
juft  as  every  man  has  the  fame  human  nature  with  every 
other  man  \  and  if  there  be  but  ONE  God,  it  is  equally 
obvious  that  they  muft  be  of  the  fame  individual  fub- 
ftance  or  eflence,  which  no  three  men  can  poffibly  be. 
In  this  there  is  a  difficulty  $  but,  as  will  be  feen  by  and 
by,  there  is  no  contradiction.  The  very  terms  Father 
and  Son  imply  fuch  a  relation  between  the  two  perfons 
fo  denominated,  as  that  though  they  are  of  the  fame 
fubftance,  poflefled  of  the  fame  attributes,  and  equally 
'Ji0n  the'  as  a  buman  fether  and  his  fon  are  equally 

"eco  and  men>  tbe  fecond  muft  be  perfonally  fubordinate  to 
:hir  er.  the  firft.  In  like  manner,  the  Holy  Ghost,  who  is 
°ns  called  the  Spirit  of  God,  and  s  faid  to  proceed  from  the 
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Father ,  and  to  be  fern  by  the  Son ,  muft  be  conceived  as  God  ? 


’Sub 


fubordinate  to  both,  much  in  the  fame  way  as  a  fon  is  b,s 
fubordinate  to  his  parents,  though  poflefled  of  equal  or  . 
even  of  fuperior  powers.  That  this  is  the  true  doClrine, 
appears  to  us  undeniable  from  the  words  of  our  Saviour 
himfelf,  who,  in  £  prayer  addrefled  to  his  Father,  ftyles 
him  *  by  way  of  pre-eminence,  “  the  only  true  God,”  a«  *  ?.°hn 
being  the  fountain  or  origin  of  the  Godhead  from  which  xv**‘ 
the  Son  and  the  Holy  Ghoft  derive  their  true  divinity. 

In  like  manner,  St  Paul,  when  oppofing  the  polytheifm 
of  the  Greeks,  fays  exprefsly  f,  that  “  to  us  there  is  butf  r  Cor. 
one  God,  the  Father,  of  whom  are  all  things,  andviir.  6. 
we  in,  or  for,  him  ,  and  one  Lord  Jesus  Christ,  by 
whom  are  all  things,  and  we  by  him.” 

That  the  primitive  fathers  of  the  Chriftian  church 
maintained  this  fubordination  of  the  fecond  and  third 
perfons  of  the  blefled  Trinity  to  the  firft,  has  been 
evinced  with  complete  evidence  by  Biftiop  Bull.  We 
ftiall  tranferibe  two  quotations  from  him,  and  refer  the 
reader  for  fuller  fatisfaClion  to  feB.  4.  of  his  Dcfenfio 
fidei  Nicence .  The  firft  {hall  be  a  paffage  cited  from 
Novation ,  in  which  the  learned  prelate  allures  us  the 
fenfe  of  all  the  ancients  is  exprefled.  “  Quia  quid  eft 
Filius,  non  ex  fe  eft,  quia  nee  innatus  eft  5  fed  ex  patio 
eft,  quia  genitus  eft  :  five  dum  verbum  eft,  five  dum 
virtus  eft,  five  dum  fapientia  eft,  five  dum  lux  eft,  five 
dum  Filius  eft,  et  quicquid  horum  eft,  non  aliunde  eft 
quam  ex  Patre,  Patri  fuo  originem  fuam  debens.”  The* 
next  is  from  Athanafius,  who  has  never  been  accufed  of 
holding  low  opinions  refpeCting  the  fecond  perfon  of  the 
holy  Trinity.  This  father,  in  his  fifth  difeourfe  againft 
the  Arians,  fays,  xx\x  yx^  top  Icoxvvyv  ev  rxtilts  rtj  xgyv\ 

«  A oyeg  xxi  a  Xoyog,  jjy  7rpog  tov  Hop.  Qiog  yx £  Orjiv  xgyr., 
kxi  STreidx*  xvjyg  eerjt,  atx  tcvto  xut  Hag  »jv  a  Xoyog  ;  ac¬ 
cording  to  John ,  the  Word  was  in  this  firjl  principle , 
and  the  Word  was  God.  For  God  is  the  principle  ;  and' 
becaufe  the  Word  is  from  the  principle ,  therefore  the 
Word  is  God.  Agreeably  to  this  doClrine,  the  Nicene 
fathers,  in  the  creed  which  they  publifhed  for  the  ufe  of 
the  univerfal  church,  ftyle  the  only  begotten  Son,  God 
of  God,  Hog  tx  Hov. 

Regardlefs  however  of  antiquity,  and  of  the  plain  Denied  by 
fenfe  of  feripture,  fome  modern  divines  of  great  learning  forae  mo? 
contend,  that  the  three  perfons  in  Deity  are  all  confub^exn  di- 
fantial,  co-eternal,  co-ordinate,  without  derivation,  fubor- vInes»  but 
dination,  or  dependence,  of  any  fort,  as  to  nature  or  ef- 
fence  \  while  others  affirm,  that  the  fecond  and  third 
perfons  derive  from  the  firft  their  perfonalitv,  but  not 
their  nature.  We  {hall  confider  thefe  opinions  as  diffe¬ 
rent,  though,  from  the  obfeurity  of  the  language  in 
which  we  have  always  feeu  them  exprefled,  we  cannot 
be  certain  but  they  may  be  one  and  the  fame.  The 
maintainers  of  the  former  opinion  hold,  that  the  three 
perfons  called  Elohim  in  the  Old  Teftament,  naturally 
independent  on  each  other,  entered  into  an  agreement 
before  the  creation  of  the  world,  that  one  of  them  fhould 
in  the  fulnefs  of  time  affume  human  nature,  for  the  pur- 
pofe  of  redeeming  mankind  from  thatmifery  into  which 
it  was  forefeen  that  they  would  fall.  This  antemundane 
agreement,  they  add,  conftitutes  the  whole  of  that  pa¬ 
ternal  and  filial  relation  which  fubfifts  between  the  firft: 
and  fecond  perfons  whom  we  denominate  Father  and 
Son  ;  and  they  hold,  that  the  Son  is  faid  to  be  begotten 
before  all  worlds,  to  indicate  that  He  who  was  before 
all  worlds  was  begotten P  or  to  begotten,  into  the  office 
U  U  2  flf 
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God  and  pf  redeemer  ;  or,  more  decifively,  to  fignify  that  lie  un- 
k  but  es""  ^ertook  t^iat  °^ce  before  the  creation,  and  a  {[unit'd  to 
i ,  r- L— -  i  blmfelf  feme  appearance  or  figure  of  the  reality  in  which 
*  Sec*.  he  was  to  execute  it  \  and  he  is  called  ^cyoygy^,  or  the 
Ridge  ley's  only  begotten,  beeaufe  he  alone  was  begotten  into  the 
Body  of  office  of  redeemer  *. 

u  ji.ty.  '['t)  many  of  our  readers  we  doubt  not  but  this  will 
The  exprefs  appear  a  very  extraordinary  doftrine,  and  not  eafv  to  be 
doctrine  of  reconciled  with  the  unity  of  God.  It  is  however  fufii- 
feripture.  ciently  overturned  by  two  fentences  of  holy  feripture, 
about  the  meaning  of  which  there  can  be  no  difpute. 
f  Johniv.  “  In  this  (fays  St  Johnf)  was  manifefled  the  love  of 
9'  God  towards  us,  beeaufe  that  God  fent  his  only  begot¬ 

ten  Son  into  the  world,  that  we  might  live  through 
him.”  'Taking  the  word  fori  in  its  ufual  acceptation, 
this  was  certainly  a  wonderful  degree  of  love  in  the  Fa¬ 
ther  of  mercies  to  fend  into  the  world  on  our  account  a 
perffin  fo  nearly  related  to  him  as  an  only  fon  $  but  if 
we  fubflitute  this  novel  interpretation  of  the  words  only 
begotten  fon  in  their  dead,  the  apottle’s  reafoning  will 
lofe  all  its  force.  St  John  will  then  be  made  to  fay, 
“  In  this  was  manifefted  the  love  of  God  toward  us, 
beeaufe  that  God  fent  a  divine  perfon  equal  to  himfelf, 
and  no  way  related  to  him,  but  who  had  before  the  crea¬ 
tion  covenanted  to  come  into  the  world,  that  we  might 
live  through  him.”  Is  this  a  proof  of  the  love  of  the 
perfon  here  called  God  ?  Again,  the  infpired  author  of 
the  epiflle  to  the  Hebrews,  treating  of  our  Saviour’s 
pricflhood,  fays,  among  other  things  expreffive  of  his 
humiliation,  that  “  though  he  was  a  SON,  yet  learned 
|  Heb.  v.  S.  he  obedience  by  the  things  which  he  fuffered  J.”  If 
the  word  fon  be  here  underttood  in  its  proper  fenfe,  this 
verfe  difplays  in  a  very  firiking  manner  the  condefcen- 
flon  of  our  divine  Redeemer,  who,  though  he  was  no 
lefs  a  perfon  than  the  proper  Son  of  God  by  nature,  yet 
vouebfafed  to  learn  obedience  by  the  things  which  he 
1  uttered  j  but  if  we  fubflitute  this  metaphorical  fonfhip 
in  place  of  the  natural,  the  reafoning  of  the  author  will 
be  very  extraordinary.  “  Though  this  divine  perfonage 
agreed  before  all  worlds  to  fuffer  death  for  the  redemp¬ 
tion  of  man,  yet  learned  he  obedience  by  the  things 
which  he  fuffered.”  What  fenfe  is  there  in  this  argu¬ 
ment  ?  Is  it  a  proof  of  condefeentton  to  fulfil  one’s  en¬ 
gagement  r  Surely,  if  the  meaning  of  the  word  fony 
when  applied  to  the  fecond  perfon  of  the  bleffed  Tri¬ 
nity,  were  what  is  here  fuppofed,  the  infpired  writer’s 
argument  would  have  been  more  to  the  purpofe  for 
which  it  is  brought  had  it  run  thus  :  “  Though  he  was 
not  a  fon,  i.  e.  though  he  had  made  no  previous  agree¬ 
ment,  yet  condefcended  he  to  learn,”  See. 

The  other  opinion,  which  fuppofes  the  Son  and  the 
Holy  Ghott  to  derive  from  the  Father  their  perfonality, 
but  not  their  nature,  is  to  us  wholly  unintelligible  ;  for 
perfonality  cannot  exitt,  or  be  conceived  in  a  ttate  of 
feparatlon  from  all  natures,  any  more  than  a  quality  can 
exitt  in  a  ttate  of  feparation  from  all  fubftances.  The 
former  of  thefe  opinions  we  are  unable  to  reconcile  with 
the  unity  of  God  5  the  latter  is  clothed  in  words  that 
have  no  meaning.  Both,  as  far  as  we  can  underttand 
them,  are  palpable  polytheifm  ;  more  palpable  indeed 
than  that  of  the  Grecian  philofophers,  who  though 
they  worlhipped  gods  many,  and  lords  many,  yet  all 
held  one  God  fupreme  over  the  reft.  See  Polythe¬ 
ism,  N°  32. 

But  if  the  Son  and  the  Holy  Ghoft  derive  their  na« 
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ture  as  well  as  their  perfonality  from  the  Father,  will  it  Cod  arlll 
not  follow  that  they  mutt  be  potterior  to  him  in  time,  hi.sAtt.jB 
fince  every  ^ffeft  is  potterior  to  its  caufe  ?  No  j  this  con-  butes*  ; 
fequence  feeras  to  follow  only  by  reafoning  too  clofely  ^  f  1 
from  one  nature  to  another,  when  there  is  between  the  The  fete*  ■ 
two  but  a  very  dittant  analogy.  It  is  indeed  true,  that an^'tbinl 
among  men,  every  father  mutt  be  prior  in  time  as  wellPerfons>j  ; 
as  in  the  order  of  nature  to  his  fon  ;  but  were  it  cffentialPfftenor]| 
to  a  man  to  be  a  father,  fo  as  that  he  could  not  exift  ^  II 
otherwife  than  in  that  relation,  it  is  obvious  that  his  fon 
would  be  coeval  with  himfelf,  though  ttill  as  proceeding  I 

from  him,  he  would  be  potterior  in  the  order  of  nature. 

This  is  the  cafe  with  all  neceffary  caufes  and  effefts. 

The  vifible  fun  is  the  immediate  and  neceffary  caufe  of 
light  and  heat,  either  as  emitting  the  rays  from  his  own 
fubttance,  or  as  exciting  the  agency  of  a  fluid  diffufed 
for  that  purpofe  through  the  whole  fyflem.  Light  and 
heat,  therefore,  mutt  be  as  old  as  the  fun  ;  and  had  he 
exifted  from  eternity,  they  would  have  exitted  from  eter¬ 
nity  with  him,  though  ttill,  as  his  effefts,  they  would 
have  been  behind  him  in  the  order  of  nature.  Henee 
it  is,  that  as  we  mutt  fpeak  analogically  of  the  Divine 
nature,  and  when  treating  of  mind,  even  the  Supreme 
mind,  make  ufe  of  words  literally  applicable  only  to  the 
modifications  of  matter,  the  Nicene  fathers  illuftrate  the 


eternal  generation  of  the  fecond  perfon  of  the  bleffed 
Trinity  by  this  proceflion  of  light  from  the  Corporeal 
fun,  calling  him  God  OF  God ,  light  OF  light . 

Another  companion  has  been  made  ufe  of  to  enable 
us  to  form  fume  notion,  however  inadequate,  how  three 
Divine  perfons  can  fubfift  in  the  fame  fubttance,  and 
thereby  ccmttitute  but  one  God.  Mofes  informs  us,  that 
man  was  made  after  the  image  of  God.  That  this  re¬ 
lates  to  the  foul  more  than  to  the  body  of  man,  has 
been  granted  by  all  but  a  few  grofs  anthropomorphites; 
but  it  has  been  well  obferved*,  that  the  foul,  though  in  *  LrJIiM 
itfelf  one  indivifible  and  unextended  fubttance,  is  con-  Socinml 
ceived  as  confitting  of  three  principal  faculties,  the  un-Co},tro‘  , 
derjlanding ,  the  memory ,  and  the  will.  Of  thefe,  though  ver$' 
they  are  all  coeval  in  time,  and  equally  effential  to  a 
rational  foul,  the  underttanding  is  in  the  order  of  nature 
obvioufly  the  firtt,  and  the  memory  the  fecond  ;  for 
things  mutt  be  perceived  before  they  can  be  remember¬ 
ed  5  and  they  mutt  be  remembered  and  compared  to¬ 
gether  before  they  can  excite  volitions,  from  being  fome 
agreeable,  and  others  difagreeable.  The  memory  there¬ 
fore  may  be  faid  to  fpring  from  the  underttanding,  and 
the  will  from  both  ;  and  as  thefe  three  faculties  are  con¬ 
ceived  to  conttitute  one  foul,  fo  may  three  Divine  per¬ 
fons  partaking  of  the  fame  individual  nature  or  effence 
conttitute  one  God.  6s 

Thefe  parallels  or  analogies  are  by  no  means  brought  No  contr 
forward  as  proofs  of  the  Trinity,  of  which  the  evidence 1 
is  to  be  gathered  wholly  from  the  word  of  God  ;  but {^arii 
they  ferve  perhaps  to  help  our  labouring  minds  to  form  0f  the  Tr!! 
the  juttett  notions  of  that  myttery  which  it  is  pofliblenity. 
for  us  to  form  in  the  prefent  ttate  of  our  exiftence  5  and 
they  feem  to  refeue  the  do&rine  fufficiently  from  the 
charge  of  eontradi&ion,  which  has  been  fo  often  urged 
again tt  it  by  Unitarian  writers.  To  the  latt  analogy  we 
are  aware  it  has  often  been  obje&ed,  that  the  foul  may 
well  be  faid  to  confitt  of  ten  or  twenty  faculties  as  of 
three,  fince  the  paflions  are  equally  effential  to  it  with 
the  underttanding,  the  memory,  and  the  will,  and  are 
as  different  from  one  another  as  thefe  three  faculties  are. 

This, 
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G  and  This,  however,  is  probably  a  miftake  ;  for  the  beft  phi- 
iJttri-  lofophy  feems  to  teach  us,  that  the  paflions  are  not  in- 
rs*  nate  ;  that  a  man  might  exift  through  a  long  life  a 
*  “ '  Granger  to  many  of  them  ;  and  that  there  are  probably 
no  two  minds  in  which  are  generated  all  the  pafiions  (fee 
Passion)  ;  but  undemanding,  memory,  and  will,  are 
abfolutcly  and  equally  neceffary  to  every  rational  being. 
But  whatever  be  in  this,  if  the  human  mind  can  be  con¬ 
ceived  to  be  one  indiviiiblc  fubflance,  confiding  of  dif¬ 
ferent  faculties,  whether  many  or  few,  why  (liould  it 
be  thought  an  impoflibility  for  the  infinite  and  eter¬ 
nal  nature  of  God  to  be  communicated  to  three  per¬ 
forating  different  parts  in  the  creation  and  govern¬ 
ment  of  the  world,  and  in  the  great  fchemeof  man’s  re¬ 
demption. 

_y.  ,  To  the  do&rine  of  the  Trinity  many  objections  have 

J  l°n  *  been  made,  as  it  implies  the  divinity  of  the  Son  and  the 
Holy  Ghoft  *,  of  whom  the  former  affumed  our  nature, 
and  in  it  died  for  the  redemption  of  man.  Thefe  we 
fliall  notice  when  we  come  to  examine  the  revelations 
more  peculiarly  Chriftian  \  but  there  is  one  objection 
which,  as  it  refpeCts  the  doctrine  in  general,  may  be 
properly  noticed  here.  It  is  faid  that  the  firft  Chriftians 
borrowed  the  notion  of  a  Triune  God  from  the  later 
Platonifts  ;  and  that  we  hear  not  of  a  Trinity  in  the 
church  till  converts  were  made  from  the  fchool  of  Alex¬ 
andria.  But  if  this  be  the  cafe,  we  may  properly  afk, 
whence  had  thofe  Platonifts  the  doCtrine  themfelves  ?  It 
Is  not  furely  fo  fimple  or  fo  obvious  as  to  be  likely  to 
have  occurred  to  the  reafoning  mind  of  a  Pagan  philo- 
fopher  \  or  if  it  be,  why  do  Unitarians  fuppofe  it  to  in¬ 
volve  a  contradiction  ?  Plato  indeed  taught  a  doCtrine 
in  fome  refpeCts  fimilar  to  that  of  the  Chriftian  Trinity, 
and  fo  did  Pythagoras,  with  many  other  philofophers  of 
Greece  and  the^Eaft  (fee  Platonism,  Polytheism, 
and  Pythagoras)  ;  but  though  thefe  fages  appear  to 
have  been  on  fome  occafions  extremely  credulous,  and 
on  others  to  have  indulged  themfelves  in  the  raoft  myf- 
terious  fpeculations,  there  is  no  room  to  fuppofe  that 
they  were  naturally  weaker  men  than  ourfclves,  or  that 
they  were  capable  of  inculcating  as  truths  what  they 
perceived  to  involve  a  contradiction.  The  Platonic  and 
Pythagorean  trinities  never  could  have  occurred  to  the 
mind  of  him  who  merely  from  the  works  of  creation  en¬ 
deavoured  to  difeover  the  being  and'  attributes  of  the 
Creator  *,  and  therefore  as  thofe  philofophers  travelled 
into  Egypt  and  the  Eaft  in  queft  of  knowledge,  it  ap¬ 
pears  to  us  in  the  higheft  degree  probable,  that  they 
picked  up  this  myfterious  and  fublime  doCtrine  in  thofe 
regions  where  it  had  been  handed  down  as  a  dogma  from 
the  remoteft  ages,  and  where  we  know  that  fcience  was 
Ani  red.  not  taught  fyftematically,  but  detailed  in  collections  of 
fententious  maxims  and  traditionary  opinions.  If  this 
be  fo,  we  cannot  doubt  but  that  the  Pagan  trinities  had 
their  origin  in  fome  primaeval  revelation.  Nothing  elfe 
indeed  can  account  for  the  general  prevalence  of  a  doc¬ 
trine  fo  remote  from  human  imagination,  and  of  which 
we  find  veftiges  in  the  facred  books  of  almoft  every  civi¬ 
lized  people  of  antiquity.  The  corrupt  ftate  in  which  it 
is  viewed  in  the  writings  of  Plato  and  others,  is  the  na¬ 
tural  confequence  of  its  defeent  through  a  long  courfe 
of  oral  tradition  \  and  then  falling  into  the  hands  of  men 
who  bent  every  opinion  as  much  as  pofTible  to  a  con¬ 
formity  with  their  own  fpeculations.  The  trinity  of 
Platonifm  therefore,  inftead  of  being  an  objection,  lends, 


L  O  G  Y.  341 

in  our  opinion,  no  feeble  fupport  to  the  Chriftian  doc-  God  and 
trine,  fince  it  affords  almoft  a  complete  proof  of  that 
doCtrine’s  having  made  part  of  the  firft  revelations  com-  .  *  . 

municated  to  man. 

Having  thus  difeovered  that  the  one  God  compre¬ 
hends  three  perfons,  let  us  now  inquire  what  this  triune 
God  exerted  when  he  created  the  heaven  and  the  earth. 

That  by  the  heaven  and  the  earth  is  here  meant  the 
whole  univerfe,  vifible  and  invifible,  is  known  to  every 
perfon  acquainted  with  the  phrafeolegy  of  Scripture  j 
and  we  need  inform  no  man  converfant  with  Englifh 
writers,  that  by  creation ,  in  its  proper  fenfe,  is  meant 
bringing  into  being  or  making  that  to  exift  which  exifted 
not  before .  It  mull,  however,  be  acknowledged,  that 
the  Hebrew  word  does  not  always  imply  the  pro¬ 
duction  of  fubflance,  but  very  often  the  forming  of  par¬ 
ticular  organized  bodies  out  of  pre-exifting  matter.  Thus 
when  it  is  faid  *  that  “  God  created  great  whales,  and  e-  *  Gen.  i. 
very  livingcreature  that  moveth, which  the  waiersbrought  2I>  27* 
forth  abundantly  after  their  kind,”  and  again,  “  that  he 
created  man  male  and  female  though  the  word  is 
ufed  on  both  occafions,  we  are  not  to  conceive  that  the 
bodies  of  the  firft  human  pair,  and  of  thefe  animals, 
were  brought  into  being  from  nonentity,  but  only  that 
they  were  formed  by  a  proper  organization  being  given  ^8 
to  pre-exiftent  matter.  But  when  Mofes  fays,  “  In  the  Creation 
beginning  God  created  the  heaven  and  the  earth,”  lie  taught  by 
cannot  be  fuppofed  to  meanr  that  “  in  the  beginning  God 
only  gave  form  to  matter  already  exifting  of  itfelf *,”  for 
In  the  very  next  verfe  we  are  allured  that  after  this  aft 
of  creation  was  over,  “  the  earth  was  ftill  without  form 
and  void,”  or,  in  other  words,  in  a  chaotic  ftate. 

That  the  Jews,  before  the  coming  of  our  Saviour, 
underftood4  their  lawgiver  to  teach  a  proper  creation,  is 
plain  from  that  paffage  in  the  fecond  book  of  the  Mac¬ 
cabees,  in  which  a  mother,  to  perfuade  her  fon  to  fuffer 
the  cruelleft  tortures  rather  than  forfake  the  law  of  his 
God,  ufes  the  following  argument :  “  I  befeech  thee, 
my  fon,  look  upon  the  heaven  and  the  earth,  and  all 
that  is  therein,  and  confider  that  God  made  them  of 
things  that  were  not.”  To  the  fame  purpofe  the  infpi- 
red  author  of  the  epiftle  to  the  Hebrews,  when  magni¬ 
fying  the  excellence  of  faith,  fays,  “  Through  faith  we 
underftand  that  the  worlds  were  framed  by  the  word  of 
God,  fo  that  things  which  are  feen  were  not  made  of 
things  which  do  appear  ;”  where,  as  Bifhop  Pearfon  has 
ably  proved  f,  the  phrafe  ^  iKtpouvopunt  is  equivalent  to  f  Expofi- 
6vk  ovr&'y,  in  the  quotation  from  the  Maccabees.  tion  of  the 

The  very  firft  verfe,  therefore,  of  the  book  of  Genc-^rm*‘ 

.  fis  informs  us  of  a  moft  important  truth,  which  all  the 
uninfpired  wifdom  of  antiquity  could  not  difeover.  It 
allures  us,  that  as  nothing  exifts  by  chance,  fo  nothing 
is  neceffarily  exifting  but  the  three  divine  perfons  in  the 
one  Godhead.  Every  thing  elfe,  whether  material  br 
immaterial,  derives  its  fubftante,  as  well  as  its  form  or 
qualities,  from  the  fiat  of  that  felf-exiftent  Being,  “  who 
iv as,  and  is,  and  is  to  come.” 

It  does  not,  however,  follow  from  this  verfe,  or  from  The  whole 
any  other  paffage  in  the  facred  Scriptures,  that  the  univerfe 
whole  univerfe  was  called  into  exiftencc  at  the  fame  in-  not  created 
ftant;  neither  is  it  by  any  means  evident  that  the  chaos  of  at  once* 
our  world  was  brought  into  being  on  the  firft  of  thofe  fix 
days  during  which  it  was  gradually  reduced  into  form. 

From  a  paffage  J  in  the  book  of  Job,  in  which  we  are  4  . 

told  by  God  himfelf,  that  when  the  “  foundation  of  the  * XX2vm*  7* 

earth 
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hi's' a  ttri  ear^1  "*as  tlie  morning  ftars  fang  together,  and  all 
butes. 1_  f°ns  °f  God  fhouted  for  joy,”  it  appears  extremely 
Y— ^  probable  that  worlds  had  been  created,  formed,  and  in¬ 
habited,  long  before  our  earth  had  any  exiftence.  Nor 
is  this  opinion  at  all  contrary  to  what  Mofes  fays  of  the 
creation  of  the  ftars  ;  for  though  they  are  mentioned  in 
the  fame  verfe  with  the  fun  and  moon*  yet  the  manner 
in  which,  according  to  the  original,  they  are  introduced, 
by  no  means  indicates  that  all  the  ftars  were  formed  at 
the  fame  time  with  the  luminaries  of  our  fyftem.  Moft 
of  them  have  been  created  long  before,  and  fome  of 
them  lince,  our  world  was  brought  into  being  ;  for  that 
claufe  (verfe  16.)  “  he  made  the  ftars  alfo,”  is  in  the 
Hebrew  no  more  than  “  and  the  ftars  the  words  he 
made  being  inferted  by  the  tranflators.  The  word  verfe 
therefore  ought  to  be  rendered  thus,  “  and  God  made 
two  great  lights  ;  the  greater  light  to  rule  the  day,  and 
the  lefler  light  with  the  ftars  to  rule  the  night  5  where 
nothing  is  intimated  with  refpeft  to  the  time  when  the 
ftars  were  formed,  any  more  than  in  that  verfe  of  the 
Pfalms  *,  which  exhorts  us  to  give  thanks  to  God  who 
made  the  moon  and  ftarS  to  rule  by  night  ;  for  his 
mercy  endureth  “  for  ever.”  The  fir  ft  verfe  of  the 
book  of  Genefts  informs  us  that  all  things  fpiritual  and 
•  corporeal  derive  their  exiftence  from  God  }  but  it  is 
nowhere  faid  that  all  matter  was  created  at  the  fame 
time. 

That  the  whole  corporeal  uni  verfe  may  have  been 
created  at  once  muft  be  granted  5  but  if  fo,  we  have  rea- 
fon  to  believe  that  this  earth,  with  the  fun  and  all  the 
“planets  of  the  fyftem,  were  fuffe red  to  remain  for  ages 
in  a  ftate  of  chaos,  “  without  form  and  void  becaufe 
fit  appears  from  other  feriptures,  that  worlds  of  intelligent 
•creatures  exifted,  and  even  that  fome  angels  had  fallen 
from  a  ftate  of  happinefs  prior  to  the  era  of  the  Mofaic 
cofmogony.  That  the  fun  and  the  other  planets  revol- 
fyftem  creating  round  him  were  formed  at  fhe  fame  time  with  the 
ted  at  once.  carth,  cannot  indeed  be  queftioned  \  for  it  is  not  only 
probable  in  itfelf  from  the  known  laws  of  nature,  but  is 
exprefsly  affirmed  by  the  facred  hiftorian,  who  relates 
the  formation  of  the  fun  and  moon  in  the  order  in  which 
it  took  place  \  but  there  is  one  difficulty  which  has  fur- 
ni filed  ignorance  with  fomething  like  an  objection  to  the 
.•divine  legation  of  the  Hebrew  lawgiver,  and  which  we 
71  (hall  notice. 

A  difficulty  Mofes  informs  us,  that  on  th zfrjl  day  after  the  pro^ 
du&ion  of  the  chaos,  the  element  of  light  was  created  5 
and  yet  within  a  few  fentenceshe  declares,  that  the  fun, 
the  fountain  of  light,  was  not  made  till  the  fourth  day . 
How  are  thefetwo  paflages  to  be  reconciled.?  We  anfwer, 
That  they  may  be  reconciled  many  ways.  Mofes  wrote 
for  the  ufe  of  a  whole  people,  and  not  for  the  amufement 
or  inftrudlion  of  a  few  aftronomers  5  and  in  this  vi&w 
his  language  is  fufficiently  proper,  even  though  we  fup- 
pofe  the  formation  of  the  fun  and  the  other  planets  to 
have  been  carried  on  at  the  fame  time,  and  in  the  fame 
progreffive  manner,  with  the  formation  of  this  earth. 
The  voice  which  called  light  into  exiftence  would  fepa- 
rate  the  fiery  and  luminous  particles  of  the  chaos  from 
thofe  which  were  opake,  and,  on  this  hypothefis,  confo- 
lidate  them  in  one  globe,  diffufing  an  obfeure  light 
through  the  planetary  fyftem  \  but  if  the  earth’s  atmo- 
fphere  continued  till  the  fourth  day  loaded  with  vapours, 
as  from  the  narrative  of  Mofes  it  appears  to  have  done, 
ihe  fun  could  not  till  that  day  have  been  feen  from  th£ 
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earth,  and  may  therefore,  in  popular  language,  be  faid  God 
with  fufficient  propriety  to  have  been  formed  on  the 
fourth  day,  as  it  was  then  made  to  appear .  (See  Crea-  butC! 
tion,  N°  13.).  But  though  this  folution  of  the  difficulty 
ferves  to  remove  the  obje&ion,  and  to  fecure  the  credit 
of  the  facred  hiftorian,  candour  compels  us  to  confefs 
that  it  appears  not  to  be  the  true  folution. 

The  difficulty  itfelf  arifes  entirely  from  fuppofing  the 
fun  to  be  the  foie  fountain  of  light  ;  but  the  truth  of  this 
opinion  is  not  fdf-evident,  nor  has  it  ever  been  efta- 
biiThed  by  fatisfa&ory  proof.  It  is  indeed  to  a  mind  di- 
vefted  of  undue  deference  to  great  names,  and  confider- 
ing  the  matter  with  impartiality,  an  opinion  extremely 
improbable.  The  light  of  a  candle  placed  on  an  emi¬ 
nence  may  in  a  dark  night  be  feen  in  every  dire&ion  at 
the  diftance  of  at  leaft  three  miles.  But  if  this  fmall 
body  be  rendered  vifible  by  means  of  rays  emitted  from 
itfelf,  the  flame  of  a  candle,  which  cannot  be  fuppofed 
more  than  an  inch  m  diameter,  muft,  during  every  in- 
ft  ant  that  it  continues  to  burn,  throw'  from  its  ownfub- 
ftance  luminous  matter  fufficient  to  fill  afpherical  fpace 
of  fix  miles  in  diameter.  This  phenomenon,  if  real,  is 
certainly  furprifing  ;  but  if  we  purfue  the  reflexion  a  lit¬ 
tle  farther,  our  wonder  will  be  greatly  increafed.  The 
matter  which,  when  converted  into  flame,  is  an  inch  in 
diameter,  is  not,  when  of  the  confidence  of  cotton  and 
tallow,  of  the  dimenfions  of  the  20th  part  of  an  inch  ; 
and  therefore,  on  the  common  hypothefis,  the  20th  part 
of  an  inch  of  tallow  may  be  fo  rarefied  as  to  fill  a  fpace 
of  113.0976  cubic  miles  !  a  rarefadtion  which  to  us  ap¬ 
pears  altogether  incredible.  We  have  indeed  heard  much 
of  the  divifibility  of  matter  ad  infnitum ,  and  think  we 
underftand  what  are  ufually  called  demonfl rations  of  the 
truth  of  that  propofition  ;  but  thefe  demonftrations  prove 
not  the  adlual  divifibility  of  real  folid  fubftances,  but 
only  that  on  trial  we  (hall  find  no  end  of  the  ideal  pro- 
cefs  of  dividing  and  fubdividing  imaginary  extenfion. 

On  the  whole,  therefore,  we  are  much  more  inclined 
to  believe  that  the  matter  of  light  is  an  extremely  fub- 
tile  fluid,  diffufed  through  the  corporeal  uni  verfe,  and 
only  excited  to  agency  by  the  fun  and  other  fiery  bodies, 
than  that  it  <}onfifts  of  ftreams  continually  ifluing  from 
the  fubftance  of  thefe  bodies.  It  is  indeed  an  opinion 
pretty  generally  received,  and  certainly  not  improbable 
in  itfelf,  that  light  and  ele&ricity  are  one  and  the  fame 
fubftance  (fee  ElecTMCITT- Index)  but  we  know  that 
the  electrical  fluid,  though  pervading  the  whole  of  cor¬ 
poreal  nature,  and,  as  experiments  (how,  capable  of  act¬ 
ing  with  great  violence,  yet  lies  dormant  and  unpercsi- 
ved  till  its  agency  be  excited  by  fome  foreign  caufe.  Juft 
fo  it  may  be  with  the  matter  of  light.  That  fubftance 
may  be  “  diffufed  from  one  end  of  the  creation  *  to  the*  Natvrt 
other.  It  may  traverfe  the  whole  univerfe,  form  a  com- difplayd 
munication  between  the  moft  remote  fpheres,  penetrate 
into  the  inmoftrecefles  of  the  earth,  and  only  wait  to  be 
put  in  a  proper  motion  to  communicate  vifible  fenfations 
to  the  eye.  Light  is  to  the  organ  of  fight  what  the  air  is 
to  the  organ  of  hearing.  Air  is  the  medium  which,  vi¬ 
brating  on  the  ear,  caufes  the  fenfation  of  found  5  but  it 
equally  exifls  round  us  at  all  times,  though  there  be  no 
fonorous  body  to  put  it  in  motion.  In  like  manner,  light 
may  be  equally  extended  at  all  times,  by  night  as  well 
as  by  day,  from  the  moft  diftant  fixed  ftars  to  this  earth, 
though  it  then  only  ftrikes  our  eyes  fo  as  to  excite  vifible 
fenfations  when  impelled  by  the  fun  or  fome  other  mafs 
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G  and  of  fire.”  Nor  let  any  one  imagine  that  this  hypothecs 
fciiJtui-  interferes  with  any  of  the  known  laws  of  optics  ;  for  if 
I  *1^  ,  the  rays  of  light  be  impelled  in  ftraight  lines,  and  in 

the  fame  direction  in  which  they  are  fuppofed  to  be 
emitted,  the  phenomena  of  vifion  mull  neceffarily  be  the 
fame. 

M  a  Mofes  therefore  was  probably  a  more  accurate  philofo- 
foin  phi-  |jer  t]ian  hQ  is  fometimes  fuppofed  to  be.  The  element 
r*  of  light  was  doubtlefs  created,  as  he  informs  us,  on  the 
firfl  day  ;  but  whether  it  was  then  put  in  that  date  in 
which  it  is  the  medium  of  vifion,  we  cannot  know,  and 
we  need  not  inquire,  fince  there  was  neither  man  nor  in- 
ferior  animal  with  organs  fitted  to  receive  its  impref- 
fions.  For  the  firfl  three  days  it  may  have  been  ufed 
only  as  a  powerful  inflrument  to  reduce  into  order  the 
jarring  chaos.  Or  if  it  was  from  the  beginning  capable 
of  communicating  vilible  fenfations,  and  dividing  the  day 
from  the  night,  its  agency  muft  have  been  immediately 
excited  by  the  Divine  power  till  the  fourth  day,  when 
the  fun  was  formed,  and  endowed  with  proper  qualities 
for  inftru mentally  difcharging  that  office.  This  was  in¬ 
deed  miraculous,  as  being  contrary  to  the  prefent  laws 
of  nature  :  but  the  whole  creation  was  miraculous ;  and 
we  furely  need  not  hefitate  to  admit  a  lefs  miracle 
where  wre  are  under  the  necefTity  of  admitting  a  greater. 
The  power  which  called  light  and  all  other  things  into 
exiflence,  could  give  them  their  proper  motions  by  ten 
thoufand  different  means  ;  and  to  attempt  to  folve  the 
difficulties  of  creation  by  philofophic  theories  refpe&ing 
the  laws  of  nature,  is  to  trifle  with  the  common  fenfe  of 
mankind  :  it  is  to  confider  as  fubfervient  to  a  law  that 
very  power  by  whofe  continued  exertion  the  law  is  efla- 
blifhed. 

Having  thus  proved  that  the  univerfe  derives  its  being, 
as  well  as  the  form  and  adjuflment  of  its  feveral  parts, 
from  the  one  fupreme  and  felf-exiftcnt  God,  let  us  here 
paufe,  and  refle£l  on  the  fublime  conceptions  which  fuch 
aflonifhing  works  are  fitted  to  give  us  of  the  divine  per- 
fo&ions. 

I”|}£  And,  in  the  firfl  place,  how  ftrongly  do  the  works  of 
le  a,  creation  imprefs  on  our  minds  a  convi&ion  of  the  infinite 
)r.  power  of  their  Author  ?  He  fpoke,  and  the  univerfe 
fcarted  into  being  ;  he  commanded,  and  it  flood  faft. 
How  mighty  is  the  arm  which  “  flretched  out  the  hea¬ 
vens  and  laid  the  foundations  of  the  earth  ;  which  re- 
xnoveth  the  mountains  and  they  know  it  not ;  which 
overturneth  them  in  his  anger  ;  which  fhaketh  the  earth 
out  of  her  place,  and  the  pillars  thereof  tremble  !  How 
powerful  the  word  which  commandeth  the  fun,  and  it  ri- 
feth  not  ;  and  which  fealeth  up  the  flars  which  fuf- 
taineth  numberlefs  worlds  of  amazing  bulk  fufpended  in 
the  regions  of  empty  fpace,  and  directs  their  various  and 
inconceivably  rapid  motions  with  the  utmofl  regularity ! 
“  Lift  up  your  eyes  on  high,  and  behold,  who  hath  cre¬ 
ated  all  thefe  things  ?  By  the  word  of  the  Lord  were 
the  heavens  made,  and  all  the  hofl  of  them  by  the  breath 
of  his  mouth.  Hell  is  naked  before  him,  and  deflruc- 
tion  hath  no  covering.  He  flretcheth  out  the  North 
over  the  empty  place,  and  hangeth  the  earth  upon  no¬ 
thing.  He  has  meafured  the  waters  in  the  hollow  of  his 
hand,  and  meted  out  the  heavens  with  a  fpan  ;  and  com¬ 
prehended  the  dufl  of  the  earth  in  a  meafure  ;  and  weigh¬ 
ed  the  mountains  in  feales,  and  the  hills  in  a  balance. 
Behold  !  the  nations  are  as  a  drop  of  the  bucket,  and 
are  counted  as  the  fmall  dufl  of  the  balance  j  behold,  he. 


taketh  up  the  ifles  as  a  very  little  thing.  All  natiens 
before  him  are  as  nothing,  and  they  are  counted  to  him 
lefs  than  nothing,  and  vanity.  To  whom  then  will  ye 
liken  God,  or  what  likenefs  will  ye  compare  unto  *  p£  Xxxiii. 
him  *  ?”  6,  p ;  Job 

As  the  works  of  creation  are  the  effects  of  God’s  >x-  4*  &c* 
power,  they  likewife  in  the  mofl  eminent  manner  dif- ^ 
play  his  wifdom.  This  was  fo' apparent  to  Cicero,  even  ’  ^ 
from  the  partial  knowledge  in  aflronomy  which  his  time  His  wif- 
afforded,  that  he  declared  f  thofe  who  could  affert  thedom, 
contrary  void  of  all  underflanding.  But  if  that  great 
mailer  of  reafon  had  been  acquainted  with  the  modern  ^  ’ 

difeoveries  in  aflronomy,  which  exhibit  numberlefs 
worlds  fcattered  through  fpace,  and  each  of  immenfe 
magnitude  ;  had  he  known  that  the  fun  is  placed  in  the 
centre  of  our  fyflem,  and  that  to  diverfify  the  feafons  the 
planets  move  round  him  with  exquifite  regularity;  could 
he  have  conceived  that  the  diflin&ion  between  light  and 
darknefs  is  produced  by  the  diurnal  rotation  of  the  earth 
on  its  own  axis,  inflead  of  that  difproportionatc  whirling 
of  the  whole  heavens  which  the  ancient  aflronomers 
were  forced  to  fuppofe  ;  had  he  known  of  the  wonderful 
motions  of  the  comets,  and  confidered  how  fuch  eccen¬ 
tric  bodies  have  been  preferved  from  falling  upon  fome 
of  the  planets  in  the  fame  fyflem,  and  the  feveral  fyf- 
tems  from  falling  upon  each  other  ;  had  he  taken  into 
the  account  that  there  are  yet  greater  things  than  thefe, 
and  “  that  we  have  feen  but  a  few  of  God’s  works 
that  virtuous  Pagan  would  have  been  ready  to  exclaim 
in  the  words  of  the  Pfalmifl,  “  O  Lord,  how  manifold' 
are  thy  works  l  In  wifdom  hafl  thou  made  them  all  j 
the  earth  is  full  of  thy  riches.” 

That  creation  is  the  offspring  of  unmixed  goodnefs,  an^  good- 
has  been  already  fhown  with  fufficient  evidence  (feenefs. 
Metaphysics,  N°3i2.  and  N°  29.  of  this  article) 
and  from  the  vafl  number  of  creatures  on  our  earth  en¬ 
dowed  with  life  and  fenfe,  and  a  capability  of  happinefs, 
and  the  infinitely  greater  number  which  probably  inha¬ 
bit  the  planets  of  this  and  other  fyflems,  we  may  infer 
that  the  goodnefs  of  God  is  as  boundlefs  as  his  power, 
and  that  “  as  is  his  majefly,  fo  is  his  mercy.”  Out  of 
his  own  fulnefs  hath  he  brought  into  being  numberlefs 
worlds,  replenifhed  with  myriads  of  myriads  of  crea¬ 
tures,  furnifhed  with  various  powers  and  organs,  capa¬ 
cities  and  inflin£ls;  and  out  of  his  own  fulnefs  he  con¬ 
tinually  and  plentifully  fupplies  them  all  with  every 
thing  neceffary  to  make  their  exiflence  comfortable. 

“  The  eyes  of  all  wait  upon  him,  and  he  giveth  them 

their  meat  in  due  feafon.  He  openeth  his  hand  and  fa- 

tisfies  the  defires  of  every  living  thing  ;  he  loveth  righ- 

teoufnefs  and  judgment ;  the  earth  is  full  of  the  goodnefs 

of  the  Lord.  He  watereth  the  ridges  thereof  abundantly ; 

he  fettleth  the  furrows  thereof ;  Ire  maketh  it  foft  with 

fhowers,  and  bleffeth  the  fpringing  thereof.  He  crown- 

eth  the  year  with  his  goodnefs  ;  and  his  paths  drop  fat- 

nefs.  They  drop  upon  the  paflures  of  the  wildernefs  ; 

and  the  little  hills  rejoice  on  every  fide.  The  paflures 

are  clothed  with  flocks  ;  the  valleys  alfo  are  covered 

with  corn  ;  they  fhout  with  jwy,  they  alfo  fing  J.”  Sur-  j  pf#  cxjV; 

vey  the  whole  of  what  may  be  feen  on  and  about  this  15, 16. 

terraqueous  globe,  and  fay,  if  our  Maker  hath  a  fparing  xxiii*  5*  H. 

hand.  Surely  the  Author  of  fo  much  happinefs  mufl  l0>  ^c* 

be  effential  goodnefs  ;  and  we  mufl  conclude  with  St 

John,  that  “  God  is  love.”  ’ 

Thefe  attributes  of  power,  wfifdom,  and  goodnefs,  fo 

confpicuoufly 
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God  and  confpicuoufly  difplayed  in  the  works  of  creation,  belong 
^Lues'*"  in  ^ie  ^ame  ^uPreme  degree  to  each  perfon  in  the  blefled 
j,  -  v_l-  Trinity  ;  for  Mofes  declares  that  the  heaven  and  the 
76  earth  were  created,  not  by  one  perfon,  but  by  the  Elo- 
The  fecond  him,  The  Aeyes  indeed,  or  fecond  perfon,  appears  to 
perfon  in  have  been  the  immediate  Creator  ;  for  St  John  allures 
the  irnme-  us  *»  ^iat  “  things  were  made  by  him,  and  that 
diate  Crea-  without  him  was  not  any  thing  made  that  4vas  made.” 
tor.  Some  Arian  writers  of  great  learning  (and  we  believe 

*  Ch.  i.  3.  the  late  Dr  Price  was  of  the  number)  have  alferted, 
that  a  being  who  was  created  liimfelf  may  be  endowed 
by  the  Omnipotent  God  with  the  power  of  creating 
other  beings  \  and  as  they  hold  the  Xoycg  or  word,  to 
be  a  creature,  they  contend  that  lie  was  employed  by 
the  Supreme  Deity  to  create,  not  the  whole  univerfe, 
but  only  this  earth,  or  at  the  utmoft  the  folar  fyftem. 
“  The  old  argument  (fays  one  of  them),  that  no  being 
inferior  to  the  great  Omnipotent  can  create  a  world,  is 
fo  childilh  as  to  deferve  no  anfwer.  Why  may  not  God 
communicate  the  power  of  making  worlds  to  any  being 
whom  lie  may  ehoofe  to  honour  with  fo  glorious  a  pre¬ 
rogative  ?  I  have  no  doubt  but  fuch  a  power  may  be 
communicated  to  many  good  men  during  the  progrefs 
of  their  exiftence  $  and  to  fay  that  it  may  not,  is  not  on¬ 
ly  to  limit  the  power  of  God,  but  to  contradict  acknow- 
77]  ledged  analogies.” 

Creation  We  are  far  from  being  inclined  to  limit  the  power  of 
God ll?r  t0  can  certainlv  do  whatever  involves  not  a  di¬ 

rect  contradiction  *,  and  therefore,  though  we  know 
nothing  analogous  to  the  power  of  creating  worlds ,  yet 
as  we  perceive  not  any  contradiction  implied  in  the  no¬ 
tion  of  that  power  being  communicated,  we  fhall  admit 
that  fuch  a  communication  may  be  poffible ,  though  we 
think  it  in  the  higheft  degree  improbable .  But  furely 
no  man  will  contend  that  the  whole  univeife  was 
brought  into  exiftence  by  any  creature ;  becaufe  that 
creature  himfelf,  however  highly  exalted,  is  neceflarily 
comprehended  in  the  notion  of  the  univerfe.  Now  St 
f  ColoC  iv.  Paul  exprefsly  affirms  f,  that,  by  the  fecond  perfon  in 
*7*  the  blelTed  Trinity,  44  were  ALL  tilings  created  that  are 

in  heaven,  and  that  are  in  earth,  vi/ible  and  invifible , 
whether  they  be. thrones,  or  dominions,  or  princi¬ 
palities,  or  powers  ;  all  things  were  created  by  him 
and  for  him  ;  and  he  is  before  all  things,  and  by  him 
all  things  confift.”  Indeed  the  Hebrew  Scriptures  in’ 
t  Ifa.  xl.  more  places  than  one  J  exprefsly  declare  that  this  earth, 
-12.  xliv.  24.  and  of  courfe  the  whole  folar  fyftem,  was  formed ,  as 
Jerem.  x.  Well  as  createJ^  not  by  an  inferior  being,  but  by  the 
10  I3‘  true  God,  even  Jehovah  alone  ;  and  in  the  New  Tefta- 

f  Rom.  1.  ment  §,  the  Gentiles  are  faid  to  be  without  excufe  for 
>.*8—22.  not  glorifying  him  as  God,  “  becaufe  his  eternal  power 
and  Godhead  are  clearly  feen  from  the  creation  of  the 
world.”  But  if  it  were  natural  to  fuppofe  that  the 
power  of  creating  worlds  has  been,  or  ever  will  be, 
communicated  to  beings  inferior  to  the  great  Omnipo¬ 
tent,  this  reafoning  of  the  apoftle’s  would  be  founded  on 
falfe  principles,  and  the  fentence  which  he  pafledon  the 
Heathen  would  be  contrary  to  juftice. 

But  though  it  be  thus  evident  that  the  yog  was  the 
immediate  Creator  of  the  univerfe,  we  are  not  to  fup¬ 
pofe  that  it  was  without  the  concurrence  of  the  other 
two  perfons.  The  Father,  who  may  be  faid  to  be  the 
fountain  of  the  Divinity  itfelf,  was  certainly  concerned 
in  the  creation  of  the  world,  and  is  therefore  in  the 
^poftle’s  creed  denominated  the  "  Father  Almighty 
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Maker  of  heaven  and  earth  and  that  the  Holy  Ghoft  God;  * 
or  third  perfon  is  likewife  a  Creator,  we  have  the  ex- 
prefs  teftimony  of  two  infpired  writers:  44  By  the  word 
of  the  Lord  (fays  the  Pfalmift)  were  the  heavens  made  1 
and  all  the  hoft  of  them  by  the  breath  (Hebrew,  Spi! 

RIT)  of  his  mouth.”  And  Job  declares,  that  the 
“  Spirit  of  God  made  him,  and  that  the  breath  of  the 
Almighty  gave  him  life.”  Indeed  thefe  three  divine 
perfons  are  fo  intimately  united,  that  what  is  done  by 
one  muft  be  done  by  all,  as  they  have  but  one  and  the 
fame  mil.  This  is  the  reafon  affigned  by  Origen  *  for  *  c 
our  paying  divine  worfhip  to  each  ;  tpmvipt*  ov>  rov Celfy 
7rct\e£c&  T/JJ  aX'/ifciug  kui  toy  vie v  rr,v  aXvhutv,  ofleo  $ve  tjj 
VTrocrJocret  7r%uyy.ulc6,  gy  tv  opovoicc,  y.eoi  rn  c-t >y.<pancc  kou 
rq  TcevJolvjTf  mg  /SovXy, <r6Mg,  44  we  worfhip  the  Father  of 
truth,  and  the  Son  the  truth  itfelf,  being  two  things  as 
to  hypoftafis,  but  one  in  agreement,  content,  and  fame- 
nefs  of  will.”  Nor  is  their  union  a  mere  agreement  in 
will  only  }  it  is  a  phyfical  or  eflential  union  :  fo  that 
what  is  done  by  one  muft  neceflarily  be  done  by  the 
others  alfo,  according  to  that  of  our  Saviour,  44  I  am  in 
the  Father  and  the  Father  in  me  :  The  Father  who 
dwelleth  in  me,  he  dotli  the  works.” 

Sect.  II.  Of  the  Original  State  of  Man ,  andthefirjl 

Covenant  of  Eternal  Life  which  God  vouchfafed  to 

make  with  him , 

A  4 

In  the  Mofaic  account  of  the  creation,  every  atten- Peculia  ] 
tive  reader  muft  be  ftruclc  with  the  manner  in  which  the  of  the  «|  I 
fupreme  Being  is  reprefented  as  making  man  :  44  AndPreM  I 
God  faid,  let  US  make  man  in  our  image,  after  our^-J 
likenefs  ;  and  let  them  have  dominion  over  the  fifh  of  make  J 
the  fea,  and  over  the  fowl  of  the  air,  and  over  the  cat¬ 
tle,  and  over  till  the  earth,  and  over  every  creeping 
thing  that  creepeth  upon  the  earth.  So  God  created 
man  in  his  own  image  \  in  the  image  of  God  created  he 
him  ;  male  and  female  created  he  THEM.  And  God 
blefled  them  \  and  God  faid  unto  them,  be  fruitful,  and 
multiply,  and  replenifli  the  earth,  and  fubdue  it ;  and 
have  dominion  over  the  fifli  of  the  fea,  and  over  the 
fowl  of  the  air,  and  over  every  living  thing  that  moveth 
upon  the  earth.  And  God  faid,  behold,  I  have  given  >!<■ 

you  every  herb  bearing  feed,  which  is  upon  the  face  of  t 

all  the  earth  \  and  every  tree,  in  the  which  is  the  fruit 
of  a  tree  yielding  feed  :  to  you  it  fhall  be  for  meat. 

And  God  faw  every  thing  that  he  had  made,  and,  be-  j 

hold,  it  was  very  good.  And-  the  evening  and  the 
morning  were  the  fixth  day.  Thus  the  heavens  and  the 
earth  were  finifhed,  and  all  the  hoft  of  them.  And  on 
the  feventh  day  God  ended  his  work  which  he  had 
made  ;  and  he  refted  on  the  feventh  day  from  all  his 
works  which  he  had  made.  And  God  blefled  the  feventh 
day  and  fan&ified  it  :  becaufe  that  in  it  he  had  refted 
from  all  his  work  which  God  created  and  made  *.”  Gen. 

This  is  a  very  remarkable  paflage,  and  contains  much  26, 
important  information*  It  indicates  a  plurality  of  per- x>  2,3‘ 
fons  in  the  Godhead,  deferibes  the  nature  of  man  as  he 
came  at  firft  from  the  hands  of  his  Creator,  and  furnilh- 
es  data  from  which  we  may  infer  what  were  the  duties 
required  of  him  in  that  primeval  ftate,  and  what  were 
the  rewards  to  which  obedience  would  entitle  him.  79 

Of  the  plurality  of  Divine  perfons,  and  their  eflential  In  hisov  V- , 
union,  we  have  treated  in-  the  preceding  teftion,  and1®^®' 
proceed  now  to  inquire  into  the  fpecific  nature  of  the 
lirft  man.  This  muft  be  implied  in  the  image  of  God , 

in 
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in  which  he  is  faid  to  have  been  created  ;  for  it  is  by 
that  phrafe  alone  that  he  is  chara&erizred,  and  his  pre¬ 
eminence  marked  over  the  other  animals.  Now  this 
image  or  likenefs  mud  have  been  found  either  in  his 
body  alone,  his  foul  alone,  or  in  both  united.  That  it 
could  not  be  in  his  body  alone,  is  obvious  ;  for  the  infi¬ 
nite  and  omnipotent  God  is  allowed  by  all  men  to  be 
without  body,  parts,  or  paffions,  and  therefore  to  be 
fuch  as  nothing  corporeal  can  poffibly  referable. 

If  this  likenefs  is  to  be  found  in  the  human  foul,  it 
comes  to  be  a  quedion  in  what  faculty  or  power  of  the 
foul  it  confifts.  Some  have  contended,  that  man  is  the 
only  creature  on  this  earth  who  is  animated  by  a  prin¬ 
ciple  eflentially  different  from  matter  ;  and  hence  they 
have  inferred,  that  he  is  faid  to  have  been  formed  in 
the  Divine  image,  on  account  of  the  immateriality  of 
that  vital  principle  which  was  infufed  into  his  body 
when  the  “  Lord  God  breathed  into  his  noftrils  the 
breath  of  life,  and  man  became  a  living  foul  That 

this  account  of  the  animation  of  the  body  of  man  indi¬ 
cates  a  fuperiority  of  the  human  foul  to  the  vital  prin¬ 
ciple  of  all  other  animals,  cannot,  we  think,  be  quef* 
tinned  ;  but  it  does  not  therefore  follow,  that  the  hu¬ 
man  foul  is  the  only  immaterial  principle  of  life  which 
animates  any  terredrial  creature.  It  has  been  fhown 
elfe  where  (fee  Metaphysics,  N°  235.),  that  the  power 
of  fenfation,  attended  with  individual  confcioufnefs,  as 
it  appears  to  be  in  all  fhe  higher  fpecies  of  animals,  can¬ 
not  rcfult  from  any  organical  ftrufture,  or  be  the  qua¬ 
lity  of  a  compound  extended  being.  The  vital  princi¬ 
ple  in  fuch  animals  therefore  mull  be  immaterial  as  well 
as  the  human  foul  *,  but  as  the  word  immaterial  denotes 
only  a  negative  notion,  the  fouls  of  men  and  brutes, 
though  both  immaterial,  may  yet  be  fubftances  eflential¬ 
ly  different.  This  being  the  cafe,  it  is  plain  that  the 
Divine  image  in  which  man  was  formed,  and  by  which 
he  is  diflinguiflied  from  the  brute  creation,  cannot  con- 
fid  in  the  mere  circumdance  of  his  mind  being  a  fub- 
flance  different  from  matter,  but  in  fome  pofitive  qua¬ 
lity  which  didinguidies  him  from  every  other  creature 
on  this  globe. 

About  thischara£leridic  quality  various  opinions  have 
been  formed.  Some  have  fuppofed  f  “  that  the  image 
of  God  in  Adam  appeared  in  that  rectitude,  righteouf- 
nefs,  and  holinefs,  in  which  he  was  made  ;  for  God 
made  man  upright  (Ecclef.  vii.  2.),  a  holy  and  righ¬ 
teous  creature;  which  holinefs  and  righteoufnefs  were  in 
their  kind  perfect  ;  his  underffanding  was  free,  from  all 
error  and  miflakes ;  his  will  biaffed  to  that  which  is 
good  ;  his  affections  flowed  in  a  right  channel  towards 
their  proper  objects  ;  there  were  no  flnful  motions  and 
evil  thoughts  in  his  heart,  nor  any  propenfity  or  inclina¬ 
tion  to  that  which  is  evil  ;  and  the  whole  of  his  conduct 
and  behaviour  was  according  to  the  will  of  God.  And 
this  righteoufnefs  (fav  they)  was  natural ,  and  not  per- 
fonal  and  acquired.  It  was  not  obtained  by  the  exer- 
cife  of  his  free-will,  but  was  created  with  him,  and  be¬ 
longed  to  his  mind,  as  a  natural  faculty  or  inllinCl.” 
*1  hev  therefore  call  it  original  right eoufnefs,  and  fuppofe 
that  it  was  lod  in  the  fall. 

To  this  doClrine  many  objections  have  been  made.  It 
has  been  faid  that  righteoufnefs  confiding  in  right  ac¬ 
tions  proceeding  from  proper  principles,  could  not  be 
created  with  Adam  and  make  a  part  of  his  nature  ;  be- 
caufe  nothing  which  is  produced  in  a  man  without  his 
Vox..  XX.  Part  I. 
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knowledge  and  confent  can  be  in  him  either  virtue  or 
vice.  Adam,  it  is  added,  was  unquedionably  placed  in 
a  flate  of  trial,  which  proves  that  he  had  righteous  ha¬ 
bits  to  acquire  ;  whereas  the  doClrine  under  considera¬ 
tion,  affirming  his  original  righteoufnefs  to  have  been 
perfeCf,  and  therefore  incapable  of  improvement,  is  in^ 
confident  with  a  date  of  trial.  That  his  underdanding 
was  free  from  all  errors  and  midakes,  has  been  thought 
a  blafphemous  pofition,  as  it  attributes  to  man  one  of 
the  incommunicable  perfeClions  of  the  Deity.  It  is  likc- 
wife  believed  to  be  contrary  to  faCt  ;  for  either  his  un¬ 
derdanding  was  bewildered  in  error,  or  his  affeClions 
flowed  towards  an  improper  objeCl,  when  he  differed 
himfelf  at  the  perftfafion  of  his  wife  to  tranfgrefs  the  ex- 
prefs  law  of  his  Creator.  The  objeCtor  expreffes  his 
wonder  at  its  having  ever  been  fuppofed  that  the  whole 
of  Adam’s  conduCt  and  behaviour  \vas  according  to  the 
will  of  God,  when  it  is  fo  notorious  that  he  yielded  to 
the  fird  temptation  with  which,  as  far  as  we  know,  he 
was  aflailed  in  paradife. 

Convinced  by  thefe  and  other  arguments,  that  the 
image  of  God  in  which  man  was  created  could  not  con- 
fid  in  original  righteoufnefs,  or  in  exemption  from  all 
poflibility  of  error,  many  learned  men,  and  Bifhop 
Bull  *  among  others,  have  fuppofed,  that  by  the  image*  See  his 
of  God  is  to  be  underdood  certain  gifts  and  powers  fu-  Eiighjb- 
pernaturally  infufed  by  the  Holy  Spirit  into  the  minds  V0‘* 

of  our  fird  parents,  to  guide  them  in  the  ways  of  piety 
and  virtue.  This  opinion  they  red  chiefly  upon  the  au-  83 
thority  of  Tatian,  Irenaeus,  Tertullian,  Cyprian,  Atha-  Opinion  of 
nafius,  and  other  fathers  of  the  primitive  church  ;  but 
they  think,  at  the  fame  time,  that  it  is  countenanced  by  0fthe  an„ 
ftveral  paffages  in  the  New  Tedament.  Thus  when  Stcient  fa-3 
Paul  fays  f ,  “  and  fo  it  is  written,  The  fird  man  Adam  thers 
was  made  a  living  foul,  the  lad  Adam  was  made  at  1 
quickening  Spirit;”  they  underdand  the  whole  paflagexv'  ^  s 
as  relating  to  the  creation  of  man,  and  not  as  drawing  a 
comparifon  between  Adam  and  Ghrid,  to  fhow  the 
great  fuperiority  of  the  latter  over  the  former.  In  fup- 
port  of  this  interpretation  they  obferve,  that  the  apodle 
immediately  adds,  “  howbeit,  that  was  not  fird  which 
is  fpiritual,  but  that  which  is  natural,  and  afterwards 
that  which  is  fpiritual  an  addition  which  they  think 
was  altogether  needlefs,  if  by  the  quickening  Spirit  he 
had  referred  to  the  incarnation  of  Chrid,  which  had 
happened  in  the  very  age  in  which  he  was  writing. 

They  are  therefore  of  opinion,  that  the  body  of  Adam, 
after  being  formed  of  the  dud  of  the  ground,  was  fird 
animated  by  a  vital  principle  endowed  with  the  facuU 
ties  of  reafon  and  fenfation,  which  entitled  the  whole 
man  to  the  appellation  of  a  living  foul.  Afte  r  thisthty 
fuppofe  certain  graces  of  the  Holy  Spirit  to  have  been 
infufed  into  him,  by  wdiich  he  was  made  a  quickening 
fpirit,  or  formed  in  the  image  of  God  ;  and  that  it  was 
in  confequence  of  this  fuccedion  of  powers  communica¬ 
ted  to  the  fame  peifon,  that  the  apodle  faid,  “Howbeit, 
that  was  not  fird  wdiich  is  fpiritual,  but  that  which  is 
natural.” 

We  need  hardly  obferve,  that  with  refpcfl  to  a  que- 
flion  of  this  kind  the  authority  of  Tatian  and  the  other 
fathers  quoted  is  nothing.  Thofe  men  had  no  better 
means  of  difeovering  the  true  fenfe  of  the  feriptures  of 
the  Old  Tedament  than  we  have  ;  and  their  ignorance 
of  the  language  in  wdiich  thefe  feriptures  are  written, 
added  to  fome  metgphvfical  notions  refpe&ing  the  foul, 
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which  too  many  of  them  had  derived  from  the  fcliool  of 
Plato,  rendered  them  very  ill  qualified  to  interpret  the 
writings  of  Mofes.  Were  authority  to  be  admitted,  we 
thould  confider  that  of  Bifhop  Bull  and  his  modern  fol¬ 
lowers  as  of  greater  weight  than  the  authority  of  all  the 
ancients  to  whom  they  appeal.  But  authority  cannot 
be  admitted  ;  and  the  reafoning  of  this  learned  and  ex¬ 
cellent  man  from  the  text  of  St  Paul  is  furely  very  in- 
conclufive.  It  makes  two  perfons  of  Adam  j  a  firft, 
iil-founded  when  he  was  a  natural  man  composed  of  a  body  and  a 
reafonable  loul  ;  a  fecond,  when  he  was  endowed  with 
the  gifts  of  the  Holy  Spirit,  and  by  them  formed  in  the 
image  of  God  !  In  the  verfe  following  too,  the  apoftle 
exprefsly  calls  the  fecond  man,  of  whom  he  had  been 
fpeaking,  “  the  Lord  from  heaven  but  this  appella¬ 
tion  we  apprehend  to  be  too  high  for  Adam  in  the  Hate 
of  greateft  perfection  in  which  he  ever  exifled.  That 
our  firft  parents  were  endowed  with  the  gifts  of  the  Ho¬ 
ly  Ghoft,  we  are  ftrongly  inclined  to  believe  for  reafons 
which  {hall  be  given  by  and  by  *,  but  as  thefe  gifts  were 
adventitious  to  their  nature,  they  could  not  be  that 
image  in  which  God  made  man. 

Since  man  was  made  in  the  image  of  God,  that  phrafe, 
whatever  be  its  precife  import,  muft  denote  fomething 
peculiar  and  at  the  fame  time  eflential  to  human  nature  \ 
but  the  only  two  qualities  at  once  natural  and  peculiar 
to  man  are  his  fhape  and  his  reafon.  As  none  but  an 
anthropomorphite  will  fay  that  it  was  Adam’s  fhape 
which  reflected  this  image  of  his  Creator,  it  has  been 
concluded  that  it  was  the  faculty  of  reafon  which  made 
the  refemblance.  To  give  ftrength  to  this  argument  it 
f  Warbur -  is  obferved  *f,  that  when  God  fays,  “  let  us  make  man 
vlfieLe  *n  °Ur  *mage>”  he  immediately  adds,  “and  let  them 

book  ix.  have  dominion  over  the  fifh  of  the  fea,  and  over  the 

fowl  of  the  air,  and  over  the  cattle,  and  over  all  the 
earth  but  as  many  of  the  cattle  have  much  greater 
bodily  ftrength  than  man,  this  dominion  could  not  be 
maintained  but  by  the  faculty  of  reafon  beftowed  upon 
him  and  withheld  from  them. 

If  the  image  of  God  was  imprefled  only  on  the  mind 
of  man,  this  reafon  feems  to  be  conclufive  *,  but  it 
$  Gill's  Bo~  f*as  been  well  obferved  J  that  it  was  the  whole  man, 
dy  of  Divi-  and  not  the  foul  alone ,  or  the  body  alone,  that  is  faid  to 
-O',  book  haVe  been  formed  in  the  divine  image  *,  even  as  the 
UL  C  ap*  3‘  whole  man,  foul  and  body,  is  the  feat  of  the  new  and 
fpiritual  image  of  God  in  regeneration  and  fan&ification. 

“  The  very  God  of  peace  (fays  the  apoftle)  fan&ify  you 
wholly  ;  and  may  your  whole  /pint,  foul  and  body ’  be 
preferved  blamelefs  to  the  coming  of  our  Lord  Jefus 
Chrift.”  It  is  worthy  of  notice,  too,  that  the  reafon 
aligned  for  the  prohibition  of  murder  to  Noah  and  his 
fons  after  the  deluge,  is,  that  man  was  made  in  the 
image  of  God.  “  Whofo  fheddeth  man’s  blood,  by 
man  (hall  his  blood  be  (hed  ;  for  in  the  image  of  God 
made  he  man.”  Thefe  texts  feem  to  indicate,  that 
whatever  be  meant  by  the  image  of  God,  it  was  (lamp¬ 
ed  equally  on  the  foul  and  on  the  body.  In  vain  is  it 
faid  that  man  cannot  refemble  God  in  fhape.  This  is 
true,  but  it  is  little  to  the  purpofe  ;  for  man  does  not 
refemble  God  in  his  reafoning  faculty  more  than  in  his 
form.  It  would  be  idolatry  to  fuppofe  the  fupreme  ma- 
jeft  v  of  heaven  and  earth  to  have  a  body  or  a  fhape  ; 
and  it  would  be  little  fhort  of  idolatry  to  imagine  that 
he  is  obliged  to  compare  ideas  and  notions  together  ;  to 
advance  from  particular  truths  to  general  propofitions  3 
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and  to^ acquire  knowledge,^  as  we  do,  by  the  tedious  Origin 


procefles  of  indu&ive  and  fyllogiftic  reafoning.  There  State 
can  therefore  be  no  direct  image  of  God  either  in  the  Man‘ 
foul  or  in  the  body  of  man  3  and  the  phrafe  really  feems 
to  import  nothing  more  than  thofe  powers  or  qualities  True  im- 
by  which  man  was  fitted  to  exercife  dominion  over  thePort°fth| 
inferior  creation  j  as  if  it  had  been  faid,  “  Let  us  make^rafe' 
man  in  our  image,  after  our  likenefs,  that  they  may 
have  dominion,  &c.”  But  the  ere6l  form  of  man  con¬ 
tributes  in  fome  degree,  as  well  as  his  rational  powers, 
to  enable  him  to  maintain  his  authority  over  the  brute 
creation  5  for  it  has  been  obferved  by  travellers,  that 
the  fierceft  beaft  of  prey,  unlefs  ready  to  perifh  by 
hunger,  fhrinks  back  from  a  fteady  look  of  the  human 
face  divine. 

By  fume  *,  however,  who  have  admitted  the  proba-*  cillX 
bility  of  this  interpretation,  another  has  been  devifed  for 
its  being  faid  that  man  was  formed  in  the  image  of  God. 

All  the  members  of  Chrift’s  body,  fay  they,  were  writ¬ 
ten  and  delineated  in  the  book  of  God’s  purpofes  and 
decrees,  and  had  an  ideal  exiftence  from  eternity  in  the 
divine  mind  5  and  therefore  the  body  of  Adam  might 
be  faid  to  be  formed  after  the  image  of  God,  becaufeit 
was  made  according  to  that  idea.  But  to  this  reafoning 
objections  may  be  urged,  which  we  know  not  how  to 
anfwer.  All  things  that  ever  were  or  ever  {hall  be, 
the  bodies  of  us  who  live  at  prefent  as  well  as  the  bodies 
of  thofe  who  lived  5000  years  ago,  have  from  eternity 
had  an  ideal  exiftence  in  the  Divine  mind  ;  nor  in  this 
fenfe  can  one  be  faid  to  be  prior  to  another.  It  could 
not  therefore  be  after  the  idea  of  the  identical  body  of 
Chrift  that  the  body  of  Adam  was  formed  ;  for  in  the 
Divine  mind  ideas  of  both  bodies  were  prefent  together 
from  eternity,  and  each  body  was  formed  after  the  ideal 
archetype  of  itfelf.  It  may  be  added  like  wife,  that  the 
body  of  Chrift  was  not  God,  nor  the  idea  of  that  body 
the  idea  of  God.  Adam  therefore  could  not  with  pro¬ 
priety  be  faid  to  have  been  formed  in  the  image  of  God, 
if  by  that  phrafe  nothing  more  were  intended  than  the 
refemblance  between  his  body  and  the  body  of  Chrift. 

Thefe  obje&ions  to  this  interpretation  appear  to  us  un- 
anfwerable  •,  but  we  mean  not  to  diClate  to  our  readers. 

Every  man  will  adopt  that  opinion  which  he  thinks 
fupported  by  the  beft  arguments  \  but  it  is  obvious,  that 
whatever  more  may  be  meant  by  the  image  of  God  in 
which  man  was  made,  the  phrafe  undoubtedly  compre¬ 
hends  all  thofe  powers  and  qualities  by  which  he  is  en¬ 
abled  to  maintain  his  authority  over  the  inferior  creation. 

Among  thefe  the  faculty  of  reafon  is  confeffedly  the 
moil  important ;  for  it  is  by  it  that  man  is  capable  of 
being  made  acquainted  with  the  Author  of  his  being, 
the  relation  which  fubfifts  between  them,  and  the  duties 
implied  in  that  relation  from  the  creature  to  the  Cre¬ 
ator. 
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reafon,  we  have  endeavoured  to  ihow  in  another  place  *,  comn^n1’ 
(fee  Religion,  N°  5—10.)  ;  and  the  conclufion 


which  we  were  there  led,  is  confirmed  by  the  portion  of 
revelation  before  us.  The  infpired  hiftorian  fays,  that 
“  God  bleffed  the  feventh  day  and  fanBifed  it,  becaufe 
that  in  it  he  had  refted  from  all  his  works,  which  he 
created  and  made  f  but  Adam  could  not  have  under¬ 
lined  what  was  meant  by  th e  fanBif  cation  of  a  particu¬ 
lar  day,  or  of  any  thing  elfe,  unlefs  he  had  previoufly 
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That  the  firft  man,  however,  was  not  left  to  difcoverReijgiou$| 
thefe  things  by  the  mere  effprts  of  his  own  unafiiftedinftrutfiofl 


I 


hit  II.  THEO 

iginal  received  Tome  religious  inftru<ftion.  There  cannot  there - 
ire  of  fore  be  a  doubt,  but  that  as  foon  as  man  was  made,  his 
I  !arl'  Creator  communicated  to  him  the  truths  of  what  is 

I  V  r  called  natural  religion,  which  we  have  endeavoured  to 

exnlain  and  eftablifti  in  Part  I.  of  this  article  ;  and  to 
thefe  were  added  the  precept  to  keep  holy  the  Sabbath- 
day,  and  fet  it  apart  for  the  purpofes  of  contemplation 

II  .  and  worftiip. 

II  Irj  ution  This  was  a  very  wife  inftitution,  as  all  the  divine  in- 
oil cSab-  ftitutions  mud  be.  “  The  great  end  for  which  we  are 
h  brought  into  life,  is  to  attain  the  knowledge  and  be 

confirmed  in  the  love  of  God.  This  includes  obedience 
to  his  will  in  thought,  word,  and  deed,  or  that  courfe 
of  condudl  which  can  alone  make  us  happy  here,  and 
fit  us  for  everlafling  glory  hereafter.  But  of  thefe 
things  we  cannot  retain  a  proper  fenfe  without  clofe  and 
repeated  application  of  thought ;  and  the  unavoidable 
cares  and  concerns  of  the  prefent  life  occupying  much 
of  our  attention,  it  is,  in  the  nature  of  things,  neceftary 
that  fome  certain  portion  of  time  fhould  be  appropriated 
to  the  purpofes  of  religious  inftru&ion  and  the  public 
adoration  of  our  Creator,  in  whom  we  all  live,  and 
move,  and  have  our  being.”  Hence  a  very  learned  di- 
Tay-  vinef  has  inferred,  that  though  the  particular  time  is 
I*  lo  fNor -  a  matter  of  politive  appointment,  the  obfervation  of  a 
*  «  •  fabbath  in  general  is  a  duty  of  natural  religion,  as  ha¬ 
ving  its  foundation  in  the  reafon  of  things.  See  Sab- 
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Man  therefore  in  his  natural  and  original  (late  was  a 
rational  and  religious  being,  bound  to  do  “  juftice,  to 
love  mercy,  to  walk  humbly  with  his  God,  and  to 
keep  holy  the  Sabbath-day.”  Thefe  feem  to  be  all  the 
duties  which  in  that  ftate  were  required  of  him  ;  for  as 
foon  as  he  was  introduced  into  the  terreftrial  paradife 
and  admitted  into  covenant  with  his  Maker,  he  was 
placed  in  a  fupernatural  ftate,  when  other  duties  were 
of  courfe  enjoined. 

That  our  firft  parents  were  both  made  on  the  lixth 
day,  Mofes  exprefsly  affirms  when  he  fays  {,  that  44  God 
created  them  male  and  female,  and  blefled  them,  and 
called  their  name  Adam  (k),  in  the  day  when  they  were 
created but  that  they  were  introduced  into  the  gar¬ 
den  of  Eden  on  that  day,  is  an  opinion  which,  however 
generally  it  may  be  received,  feems  not  to  be  reconcile- 
able  with  the  plain  narrative  of  the  facred  penman. 
After  telling  us  that  on  the  fixth  day  God  finifhed  all 
his  works,  which  he  faw  to  be  very  good,  and  refled 
on  the  feventh  day,  he  briefly  recapitulates  the  hiftory 
of  the  generations  of  the  heavens  and  of  the  earth, 
gives  us  a  more  particular  account  of  the  formation  of 
the  firft  man,  informing  us  that  the  44  Lord  God  form¬ 
ed  him  out  of  the  duft  of  the  ground,  and  breathed  into 
his  noftrils  the  breath  of  life,  when  man  became  a  living 
foul;”  and  then  proceeds  to  fay  ||,  that  the  44  Lord 
God  planted  a  garden  eaftward  in  Eden,  where  he  put 
the  man  whorti  he  HAD  formed .”  From  this  ffiort  hi¬ 
ftory  of  the  firft  pair  it  appears  beyond  difpute  evident, 
that  neither  the  man  nor  the  woman  was  formed  in  the 
garden  ;  and  that  from  their  creation  fome  time  elapfed 
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before  the  garden  was  prepared  for  their  reception,  is  Original 
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likewife  evident  from  a  comparifon  of  Gen.  i.  29.  with 
Gen.  ii.  16,  17.  In  the  firft  of  thefe  palfages  God  give? 
to  man,  immediately  after  his  creation,  44  every  herb  pQ 
bearing  feed  whicli  was  upon  the  face  of  all  the  earth,  before  he 
an d  every  tree,  without  exception,  in  which  was  the was  placed 
fruit  of  a  tree  bearing  feed:  to  him  he  faid  it  ftiould  be 
for  meat.”  In  the  lecond,  44  he  commanded  the  man  Eden, 
faying,  of  every  tree  of  the  garden  thou  mayeft  freely 
eat ;  but  of  the  tree  of  knowledge  of  good  and  evil, 
thou  fhalt  not  eat  of  it;  for  in  the  day  thou  eateft 
thereof  thou  fhalt  furely  die.”  When  the  firft  grant  of 
food  was  given,  Adam  and  his  wife  muft  have  been 
where  no  tree  of  knowledge  grew,  and  they  muft  have 
been  intended  to  live  at  leaft  fo  long  in  that  ftate  as 
that  they  ftiould  have  occafion  for  food,  otherwife  the 
formal  grant  of  it  would  have  been  not  only  fuperfluous, 
but  apt  to  miflead  them  with  refped  to  the  fubfequent 
reftri&ion. 

In  this  original  ftate  man  was  under  the  difeipline  of 
what  we  have  called  natural  religion ,  entitled  to  happi- 
nefs  while  lie  ftiould  perform  the  duties  required  of  him, 
and  liable  to  puniftiment  when  he  ftiould  negledl  tbofe 
duties,  or  tranfgrefs  the  law  of  his  nature  as  a  rational 
and  moral  agent.  This  being  the  cafe,  it  is  a  matter  of 
fome  importance,  to  afeertain,  if  we  can,  what  the  re¬ 
wards  and  puniftiments  are  which  natural  religion  holds 
out  to  her  votaries. 

That  under  every  difpenfation  of  religion  the  pious 
and  virtuous  man  ftiall  enjoy  more  happinefs  than  mi- 
fery;  and  that  the  incorrigibly  wicked  (hall  have  a 
greater  portion  of  mifery  than  happinefs,  are  truths 
which  cannot  be  controverted  by  any  one  who  admits, 
that  the  Almighty  governor  of  the  univerfe  is  a  Being 
of  wifdom,  goodnefs,  and  juftice.  But  refpe&ing  the 
rewards  of  virtue  and  the  puniftiment  of  vice,  more  than 
thefe  general  truths  feems  not  to  be  taught  by  natural  9t 
religion.  Many  divines,  however,  of  great  learning  did  not 
and  worth,  have  thought  otherwife,  and  have  contend- "hen  per- 
ed,  that  from  the  nature  of  things  the  rewards  bellowed 
by  an  infinite  God  upon  piety  and  virtue  muft  be  eter-t0  eternai 
nal  like  their  author.  Thefe  men  indeed  appear  willing  life, 
enough  to  allow  that  the  puniftiments  with  which  natu¬ 
ral  religion  is  armed  againft  vice  muft  be  only  of  a  tem¬ 
porary  duration,  bccaufe  reafon,  fay  they,  is  ready  to 
revolt  at  the  thought  of  everlafing  puniftiment. 

This  opinion,  which  confounds  natural  with  revealed 
religion,  giving  to  the  former  an  important  truth  which 
belongs  exclufively  to  the  latter,  has  been  fo  ably  con* 
futed  by  a  learned  writer,  that  we  ftiall  fubmit  his  ar¬ 
guments  to  our  readers  ip  preference  to  any  thing  w  hich 
we  can  give  ourfelves. 

44  If  reafon  doth,  on  the  one  hand,  feem  to  revolt  at 
everlafing  punifhment,  we  muft;  confefs  that  FANCY,  on 
the  other,  (even  when  full  plumed  by  vanity ),  hath 
fcarcely  force  enough  to  rife  to  the  idea  of  infinite  re - 
wards.  How  the  heart  of  man  came  to  confider  this 
as  no  more  than  an  adequate  retribution  for  his  right 
conduft  during  the  ffiort  trial  of  his  virtue  here,  would 
X  x  2  be 


(k)  The  woman  was  fome  time  afterwards  diflinguiftied  by  the  name  of  Eve,  Ppn,  becaufe  (lie  was  to  bo  the  mo¬ 
ther  of  all  living,  and  particularly  of  that  blefled  feed  which  was  to  bruife  the  head  of  the  ferpeirt.  Sec  Parhhurjl's 
Lexicon  on  the  word. 
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be  bard  to  tell,  did  we  not  Know  wliat  monfters  pride 
begot  of  old  upon  Pagan  philofophy  ;  and  how  much 
greater  ft  ill  thefe  latter  ages  have  difclofed,  by  the  long 
incubation  of  fchool-divmity  upon  folly .  What  hath 
been  urged  from  natural  reafon,  in  fupport  of  this  ex¬ 
travagant  preemption,  is  fo  very  flender,  that  it  recoils 
as  you  enforce  it.  Firft,  you  fay,  “  that  the  foul,  the 
fubjeft  of  thefe  eternal  rewards,  being  immaterial y  and 
fo  therefore  unaffe&ed  by  the  caufes  which  bring  mate¬ 
rial  things  to  an  end,  is,  by  its  nature,  fitted  for  eter¬ 
nal  rewards. — This  is  an  argument  ad  ignorantiam ,  and 
bolds  no  farther. — Becaufe  an  immaterial  being  is  not 
fobjefl  to  that  mode  of  dilfolution  which  affe&s  mate - 
rial  fubftances,  you  conclude  it  to  be  eternal.  This  is 
going  too  faft.  There  may  be,  and  probably  are,  many 
natural  caufes  (unknown  indeed  to  us),  whereby  imma¬ 
terial  beings  come  to  an  end.  But  if  the  nature  of 
things  cannot,  yet  God  certainly  can,  put  a  final  period 
to  fuch  a  being  when  it  hath  ferved  the  purpofe  of  its 
creation.  Doth  annihilation  impeach  that  wifdom 
and  goodnefs  which  was  difplayed  when  God  brought  it 
out  of  nothing  /  Other  immaterial  beings  there  are, 
viz.  the  fouls  of  brutes,  which  have  the  fame  natural 
fecurity  with  man  for  their  exiftence,  of  whofe  eternity 
we  never  dream.  But  pride,  as  the  poet  obferves,  calls 
God  unjujl , 

If  man  alone  engrofs  not  heaven’s  high  care  j 
Alone  made  perfeB  here,  immortal  there. 

However,  let  us  (for  argument’s  fake)  allow  the  human 
foul  to  be  1111  periftiable  by  nature,  and  fecured  in  its  ex¬ 
iftence  by  the  unchangeable  will  of  God,  and  fee  wliat 
will  follow  from  thence — An  infinite  reward  for  virtue 
during  one  moment  of  its  exiftence,  becaufe  reafon  dif- 
covers  that,  by  the  law  of  nature,  forne  reward  is  due  ? 
By  no  means.  When  God  hath  amply  repaid  us  for 
the  performance  of  our  duty,  will  he  be  at  a  lofs  how  to 
difpofe  of  us  for  the  long  remainder  of  eternity  f  May 
he  not  find  new  and  endlefs  employment  for  reafonable 
creatures,  to  which,  when  properly  difeharged,  new  re¬ 
wards  and  in  endlefs  fucceflion  will  be  aftigned  ?  Modeft 
reafon  feems  to  di&ate  this  to  the  followers  of  the  law 
of  nature .  The  flattering  expedient  of  ETERNAL  RE¬ 
WARDS  for  virtue  here  was  invented  in  the  fimplicity  of 
early  fpeculation,  after  it  had  fairly  brought  men  to 
conclude  that  the  foul  is  immaterial. 

“  Another  argument  urged  for  the  eternity  of  the  re¬ 
wards  .  held  out  by  natural  religion  to  the  pra&iee  of 
piety  and  virtue  is  partly  phyfical  and  partly  moral. 
The  merit  of  fcrvice  (fay  the  admirers  of  that  religion) 
increafes  in  proportion  to  the  excellence  of  that  Being 
to  whonv  our  fervice  is  dire&ed  and  becomes  acceptable! 
An  infinite  being,  therefore,  can  difpenfe  no  rewards  but 
what  are  infinite.  And  thus  the  virtuous  man  becomes 
entitled  to  immortality. 

“  The  misfortune  is,  that  this  reafoning  holds  equally 
on  the  fide  of  the  unmerciful  do&ors,  as  they  are  called 
who  doom  the  wicked  to  everlasting  punishment! 
Indeed  were  this  the  only  diferedit  under  which  it  la¬ 
bours,  the  mercilefs  do&ors  would  hold  themfelves  little 
concerned*  But  the  truth  is,  that  the  argument  from 
infinity  proves  juft  nothing.  To  make  it  of  any  force, 
both  the  parties  ftiould  be  infinite .  This  inferior  ema¬ 
nation  of  God’s  image y  MAN,  ftiould  either  be  fupremely 
good  or  fupremely  bad,  a  kind  of  deity  or  a  kind  of 
4 
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devil..  But  thefe  rcafonciS,  m  their  attention  to  the  Orig '  j 
divinity ,  overlook  the  humanity ,  which  makes  the  de-  Stat,|  I 
creafe  keep  pace  with  the  accumulation,  till  the  rule  of.  Wa.  1 
logic,  that  the  concluf on follows  the  weaker  part,  comes  '"t  " 
in  to  end  the  difpute  ^ 

Thefe  arguments  feem  to  prove  unanfxverably  that  ij'  j 

mortality  is  not  effential  to  any  part  of  the  com  pound  ^  4 
being  man,  and  that  it  cannot  be  claimed  as  a  rewarded 
due  to  his  virtue.  It  is  not  indeed  effential  to  any1  * 
created  being,  for  what  has  not  exiftence  of  itfelf,  can¬ 
not  of  itfelf  have  perpetuity  of  exiftence  (fee  Meta¬ 
physics,  N  272,  &c.)  $  and  as  neither  man  nor  angel 
can  be  profitable  to  God,  they  cannot  claim  from  him 
any  thing  as  a  debt.  Both,  indeed,  as  moral  agents, 
have  duties  preferibed  them  j  and  while  they  faithfully 
perform  thefe  duties,  they  have  all  the  fecurity  which 
can  arife  from  the  perfect  benevolence  of  him  who 
brought  them  into  exiftence,  that  they  fliall  enjoy  a 
fufficient  portion  of  happinefs  to  make  that  exiftence 
preferable  to  non-exiftence  $  but  reafon  and  philofophy 
furnifh  no  data  from  which  it  can  be  inferred  that  they 
fliall  exift  for  ever.  Man  is  compofed  in  part  of  perifh¬ 
able  materials.  However  perfea  Adam  may  be  thought 
to  have  been  when  he  came  firft  from  the  hands  of  his 
Creator,  his  body,  as  formed  of  the  duft  of  the  ground, 
muft  have  been  naturally  liable  to  decay  and  diflolution. 

His  foul,  indeed,  was  of  a  more  durable  fubftance  ;  but 
as  it  was  formed  to  animate  his  body,  and  had  no  prior 
confeious  exiftence,  it  is  not  eafy  to  conceive  what 
fhould  have  led  him,  under  an  equal  providence,  where 
rewards  and  punifhments  were  exatfly  diftributed,  to 
fuppofe  that  one  part  of  him  ftiould  furvive  the  other. 

In  his  natural  and  original  ftate,  before  the  covenant 
made  with  him  in  paradife,  he  was  unqueftionably  a  ^ 
mortal  creature.  How  long  he  continued  in  that  ftate,  Adaml 
it  feems  not  poflible  to  form  a  plaufible  conje&ui e. toTt  his 
Biftiop  Warburton  fuppofes  him  to  have  lived  feveral 
years  under  no  other  difpenfation  than  that  of  natural  dife  hair  1 
religion  ;  during  which  he  was  as  liable  to  death  as  his  to  dead 
fallen  pofteritv  are  at  prefent. 

“  We  muft  needs  conclude  (fays  this  learned  writer  *),*  Dkwi 
that  God  having  tried  Adam  in  the  fate  of  nature ,  and  IeX(ttp 
approved  of  the  good  ufe  he  made  of  his  free-will  under 
the  dire£lion  of  that  light,  advanced  him  to  a  fuperior  ^ 
ftation  in  Paradife.  How  long,  before  this  remove,  How  loi 
man  had  continued  fubjeft  to  natural  religion  alone,  we*1*  CGnt 
can  only  guefs  :  but  of  this  we  m,.y  be  affuVed,  that  it " *  ™ th 
was  fome  eonfiderable  time  before  the  garden  of  Eden  *  ** 
could  naturally  be  made  fit  for  his  reception.  Since 
Mofes,  when  he  had  concluded  his  hiftory  of  the  crea¬ 
tion,  and  of  God’s  ref  on,  and  fanBif  cation  of,  the 
feventh  day,  proceeds  to  fpeak  of  the  condition  of  this 
new  world  in  the  following  terms:  “  And  God  made 
every  plant  of  the  field  before  it  was  in  the  earthy  and 
every  herb  of  the  field  before  ’it  grew ;  for  the  Lord  God 
had  not  caufed  it  to  rain  upon  the  earth  -f-.”  Which  f  Gen.ii 
feems  plainly  to  intimate,  that  vvhen  the  feeds  of  vege-4>5 
tables  had  been  created  on  the  third  day,  they  were  left 
to  nature,  in  its  ordinary  operations,  to  mature  by  fun 
and  (bowers.  So  that  when  in  courfe  of  time  Paradife 
was  become  capable  of  accommodating  its  inhabitants, 
they  were  tranfplanted  thither.” 

This  reafoning  is  not  without  a  portion  of  that  inge¬ 
nuity  which  was  apparent  in  every  thing  that  fell  from 
the  pen  of  Warburton  j  but  it  was  completely  confut¬ 
ed: 
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J ^inal  almoft  as  foon  as  it  was  given  to  the  public,  and 
I  1tecf  frown  to  be  deduced  from  premifes  which  could  be  tui- 
J  ployed  againft  the  author’s  fyilem.  If  only  th  *  feeds  of 
vegetable's  were  created  on  the  third  day,  and  then  left 
to  nature,  in  its  ordinary  operations,  to  mature  by  fun 
and  (bowers,  the  firft  pair  mud  have  perilled  before  a 
finale  vegetable  could  be  fit  to  furnith  them  with  food  \ 
and  we  may  fuppofe  that  it  was  to  prevent  this  difailer 
that  the  garden  of  Eden  was  miraculoufty  ftored  at  once 
with  full  grown  trees  and  fruit  in  perfect  maturity, 
w  hi  111  the  reft  of  the  earth  was  left  under  the  ordinary 
laws  of  vegetation.  There  is,  however,  no  evidence 
that  they  were  only  the  feeds  of  vegetables  that  God 
*  L  i.  created.  On  the  contrary,  Mofes  fays  exprelsly  *,  that 
12  God  made  the  eartli  on  the  third  day  bring  forth  the 
herb  yielding  feed  after  his  kind,  and  the  tree  yielding 
fruit  who iefeed  was  in  itfelf  after  his  kind  j”  and  wlun 
he  recapitulates  the  hiftory  of  the  creation,  he  favs,  that 
God  made,  not  every  feed,  but  every  plant  of  the  field 
before  it  was  in  the  earth,  and  every  herb  of  the  field 
before  it  grew.  From  the  procefs  of  vegetation,  there¬ 
fore,  nothing  can  be  inferred  with  refpeft  to  the  time  of 
Adam’s  introduction  into  paradife,  or  to  ascertain  the 
duration  of  his  original  ftate  of  nature.  If  angels  were 
created  during  the  fix  days  of  which  the  Hebrew  law¬ 
giver  writes  the  hiftory,  an  hvpothefis  very  generally 
received  (fee  Angel),  though  in  the  opinion  of  the  pre- 
fent  writer  not  very  probable,  there  can  be  no  doubt 
but  our  firft  parents  lived  a  confiderable  time  under  the 
law  of  nature  before  they  were  raifed  to  a  fuperior  fta- 
tion  in  the  garden  of  Eden  *,  for  it  feems  very  evident 
$  that  the  period  of  their  continuance  in  that  ftation  was 
fallible  not  long.  Of  this,  however,  nothing  can  be  faid  with 
certainty.  They  may  have  lived  for  years,  or  only  a 
^  n*  few  days  in  their  original  ftate  *,  but  it  is  very  neceffary 
to  diftinguith  between  that  ftate  in  which  they  were 
under  no  other  difpenfation  than  what  is  commonly  cal¬ 
led  natural  religion,  entitled,  upon  their  obedience,  to 
the  indefinite  rewards  of  piety  and  virtue,  and  their 
ftate  in  Paradife  when  thev  were  put  under  a  new  law, 
and  by  the  free,  grace  of  God  promifed,  if  they  ftiould 
be  obedient,  a  fupernatural  and  eternal  reward.  Into 
that  ftate  we  muff  now  attend  them,  and  afeertain,  if 
we  can,  the  precife  terms  of  the  firft  covenant. 

Mofes,  who  in  this  inveft’gation  is  our  only  guide, 
tells  us,  that  the  Lord  God,  after  he  had  formed  the  firft 
pair,  u  planted  a  garden  eaftward  in  Eden,  and  took 
the  man  and  put  him  into  the  garden  to  drefs  it  and  to 
keep  it.  And  the  Lord  God  (continues  he)  command¬ 
ed  the  man,  faying,  of  every  tree  of  the  garden  thou 
mnyeft  freely  eat  *,  but  of  the  tree  of  the  knowledge  of 
good  and  evil  thou  fhalt  not  eat  of  it  \  for  in  the  day 
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that  thou  eateft  thereof,  thou  (halt  furely  dief.”  Here  Onpnsu 
is  no  mention  made  of  the  laws  of  piety  and  moral  vu-  '  Y * 
tue  refulting  from  the  relation  in  which  the  various  _ — 
individuals  of  the  human  race  (land  to  each  other,  and  f  Gen  i;. 
in  which  all  as  creatures  ftand  to  God  their  Almighty  S.  15,  xG 
and  beneficent  Creator.  With  thefe  laws  Adam  was  *7* 
already  well  acquainted  *,  and  he  nrufl  have  been  fenfi- 
ble,  that  as  they  were  founded  in  his  nature  no  fubie- 
quent  law  could  difpenfe  with  their  obligation.  They 
have  been  equally  binding  on  all  men  in  every  ftate  2nd 
under  every  difpenfation  ;  and  they  will  continue  to  be 
fo  as  long  as  the  general  practice  of  juiiice,  mercy,  and 
piety,  (hall  contribute  to  the  lum  ot  human  happinefs 
The  new  law  peculiar  to  his  paradiiaical  liate  was  the 
command  not  to  eat  of  the  fruit  of  the  tree  of  the 
knowledge  of  good  and  evil.  i  his  was  a  pefitive  pre¬ 
cept,  not  founded  in  the  nature  of  man,  but  very  pro¬ 
per  to  be  the  tell  of  his  obedience  to  the  will  of  his  96 
Creator.  The  laws  of  piety  and  virtue  are  ianchoned  The  cove* 
by  nature,  or  by  that  general  fyftcm  of  rules  according 
to  which  God  governs  the  phyfical  and  moral  worlds, n)ad‘e  WIth 
and  by  which  he  has  fecured,  in  fome  ftate  or  other,  .d  m  in 
happinefs  to  the  pious  and  virtuous  man,  and  miiery  to  paradife,. 
fuch  as  (hall  prove  incorrigibly  wicked.  The  law  re- 
fpecting  the  forbidden  fruit  was  fantioned  by  the  penal¬ 
ty  of  death  denounced  againft  difobedienee  ;  and  by  the 
fubjects  of  that  law  the  nature  of  this  penalty  tnuft  have 
been  perfectly  underftood  :  but  Chriftian  divines,  as  we 
fhall  afterwards  fee,  have  differed  widely  in  opinion  re¬ 
flecting  the  full  import  of  the  Hebrew  words  which  our 
tranflators  have  rendered  by  the  phrafe  thou  fait  furely 
die .  All,  however,  agree  that  they  threatened  death, 
in  the  common  acceptation  of  the  word,  r  the  lepara- 
tion  of  the  foul  and  body  as  one  part  of  the  punifhment 
to  be  incurred  by  eating  the  forbidden  fruit  *,  and  henco 
we  muft  infer,  that  had  the  forbidden  fruit  not  been 
eaten,  our  firft  parents  would  never  have  died,  becaufo 
the  penalty  of  death  was  denounced  againft  no  other 
tranfgrefiion.  What  therefore  is  faid  refpecting  the 
fruit  of  the  tree  of  knowledge,  implies  not  only  a  law 
but  alfo  a  covenant  (l),  promifing  to  man,  upon  the 
obfervance  of  one  politive  precept,  im mortality  or  eter¬ 
nal  life  ;  which  is  not  effential  to  the  nature  of  any  crea' 
ted  being,  and  cannot  be  claimed  as  the  rmrited  reward 
of  the  greateft  virtue  or  the  moll  fervint  piety. 

This  obvious  truth  will  enable  us  to  difpofe  of  the 
objections  which  have  been  fometimes  brought  by  free* 
thinking  divines  againft  the  wifdom  and  jufticc  of 
punifhing  fo  feverely  as  by  death  the  breach  of  a  mere 
porttive  precept ;  which,  confidered  in  itfelf,  appears  to 
be  a  precept  of  very  little  importance.  Wt  have  only 
to  reply,  that  as  an  exemption  from  death  is  not  due 

either 


(l)  It  does  not  appear  that  any  tranfaflion  between  God  and  mankind  in  general  was  denominated  by  a  word 
equivalent  to  the  Englifti  word  covenant  till  the  end  of  the  fourth  century,  when  fuch  phrafeology  was  introduced 
into  the  church  by  the  celebrated  Auguftine,  bifhop  of  Hippo.  That  the  phtafeology  is  flricflv  proper,  no  man  can; 
fuppofe  who  reflects  on  the  infinite  diftance  between  the  contracting  parties,  and  the  abfolute  dominion  of  the  one 
ever  the  other.  To  be  capable  of  entering  into  a  covenant ,  in  the  proper  fenfe  of  the  word,  both  parties  muft  have 
»  right  either  to  agree  to  the  terms  prnpofed  or  to  reject  them  *,  but  furely  Adam  had  no  right  to  bargain  with  his 
Maker,  or  to  refufe  the  gift  of  immortality  on  the  terms  on  which  it  was  offered  to  him.  1  he  word  difpenfation 
Would  more  accurately  denote  what  is  here  meant  bv  the  word  covenant ;  but  as  this  laft  is  in  general  ufe,  o  e  have' 
retained  it  as  fufficient,  when  thus  explained,  to  diftinguifti  what  man  received  from  God  upon  certain  positive 
ditions,  from  what  lie  had  a  .claim  to  by  the  conftitution  of  his  nature. 
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State'of  e't'le.r  to  tIie  nature  or  t0  *Iie  virtue  of  man,  it  was  wife 
^  and  juft  to  make  it  depend  on  the  obfervance  of  a  pofi- 
-y-w  tive  precept,  to  imprcfs  on  the  minds  of  our  firft  parents 
a  con  ft  ant  con  vi  it  ion,  that  they  were  to  be  preferred 
immortal,  not  in  the  ordinary  courfe  of  divine  provi¬ 
dence,  but  by  the  fpecial  grace  and  favour  of  God.  The 
fame  confideration  will  ill  o  tv  us  the  folly  of  thofe  men 
who  are  for  turning  all  that  is  faid  of  the  trees  of  know¬ 
ledge  and  of  life  into  figure  and  allegory.  But  the 
other  trees  which  Adam  and  Eve  were  permitted  to  eat 
were  certainly  real  trees,  or  they  muft  have  perilhedfor 
want  of  tood.  And  what  rules  of  interpretation  will 
authorife  us  to  interpret  eating  and  trees  literally  in  one 
part  of  the  fentence  and  figuratively  in  the  other?  A 
garden  in  a  delightful  climate  is  the  very  habitation, 
and  the  fruits  produced  in  that  garden  the  very  food, 
which  we  fliould  naturally  fuppofe  to  have  been  pre¬ 
pared  for  the  progenitors  of  the  human  race;  and 
though  in  the  garden  adtually  fitted  up  for  this  purpofe 
two  trees  were  remarkably  diftinguilhed  from  the  reft, 
perhaps  in  fituation  and  appearance  as  well  as  in  ufe,  the 
diftinaion  was  calculated  to  ferve  the  bell  of  purpofes. 
The  one  called  the  tree  of  life,  of  which,  while  they 
continued  innocent,  they  were  permitted  to  eat,  ferved 
as  a  facramental  pledge  or  alfurance  on  the  part  of  God, 
that  as  long  as  they  could  obferve  the  terms  of  the  cove¬ 
nant  their  life  Ihould  be  preferved;  the  other  of  which 
it  was  death  to  tafte,  was  admirably  adapted  to  imprefs 
on  their  minds  the  neceffity  of  implicit  obedience  to  the 
Divine  will,  in  whatever  manner  it  might  be  made 
known  to  them. 

A  queftion  has  been  ftarted  offome  importance,  What 
would,  have  finally  become  of  men  if  the  firft  covenant 
had  not  been  violated  ?  That  they  would  have  been  all 
immortal  is  certain  ;  but  it  is  by  no  means  clear  that 
they  would  have  lived  for  ever  on  this  earth.  On  the 
contrary,  it  has  been  an  article  of  very  general  belief  in 
all  ages  of  the  church  f,  that  the  garden  of  Eden  was 
.  an  emblem  or  type  of  heaven,  and  therefore  called  Pa- 
tbeFaT™ radife  (fee  ,Paradise);  and  that  under  the  firft  cove- 
27  nant,  mankind,  after  a  fufficient  probation  here,  were  to 
had  it  not  ke  tranflated  into  heaven  without  tailing  death.  This 
been  viola-  do&rine  is  not  indeed  explicitly  taught  in  Scripture  • 

tfed  hhnto  T7  U'ingS  confP!re  to  raake  !t  highiy  probable’ 

I  he  frequent  communications  between  God  and  man 

before  the  fall  (m),  feem  to  indicate  that  Adam  was 
training  up  for  fomc  higher  Hate  than  the  terreftrial  pa- 
radife.  Had  he  been  intended  for  nothing  but  to  cul¬ 
tivate  the  ground  and  propagate  his  fpecies,  he  might 
have  been  left  like  other  animals  to  the  guidance  of  his* 
own  reafon  and  inftin&s;  which,  after  the  rudiments  of 
knowledge  were  communicated  to  him,  muft  furely  have 
been  fufficient  to  diredl  him  to  every  thing  neceffary  to 
the  comforts  of  a  life  merely  fenfual  and  rational,  other- 
wife  he  would  have  been  an  imperfeft  animal.  It  is 
obvious  too,  that  this  earth,  however  fertile  it  may  have 
originally  been,  could  not  have  afforded  the  means  of 
fubfiftence  to  a  race  of  immortal  beings  multiplying  to 
infinity.  For  thefe  reafons,  and  others  which  will 
readily  occur  to  the  reader,  it  feerfts  incontrovertible, 
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that,  under  the  firft  corenant,  either  mankind  would 
have  been  fucceflively  tranflated  to  fome  fuperior  Hate, 
or  would  have  ceafed  to  propagate  their  kind  as  foon  as 
the  earth  Ihould  have  been  replenifhed  with  inhabitants. ' 

He  who  reflefls  on  the  promife,  that, -after  the  general 
refurreftion,  there  is  to  be  a  new  heaven  and  a  new 
earth,  will  probably  embrace  the  latter  part  of  the  al¬ 
ternative;  but  that  part  in  its  conftquences  differs  not 
from  the  former.  In  the  new  earth  promifed  in  the 
Chriftian  revelation,  nothing  is  to  dwell  but  rigliteouf- 
nefs.  It  will  therefore  be  precifely  the  fame  with  what 
we  conceive  to  be  expreffed  by  the  word  heaven;  and  if 
under  the  firft  covenant  this  earth  was  to  be  converted  ' 
into  a  fimilar  place,  where,  after  a  certain  period,  men 
fliould  never  marry  nor  be  given  in  marriage,  but  en¬ 
joy  what  divines  have  called  the  beatific  vifton ,  we  may 
confidently  affirm,  that,  had  the  firft  covenant  been 
faithfully  obferved,  Adam  and  his  pofterity,  after  a  fuf¬ 
ficient  probation,  would  all  have  been  tranflated  to  fome 
fuperior  ftate  or  heaven.  8 

To  fit  them  for  that  ftate,  the  gifts  of  divine  grace  the 
feem  to  have  been  abfolutcly  neceffary.  To  them  it«ift.sof 
was  a  ftate  certainly  fupernatural,  olherwife  a  God  0fdi™‘ 
infinite  wifdom  and  perfect  goodnefs  would  not,  for  a2™^ 
moment,  have  placed  them  in  an  inferior  ftate.  But  to 
enable  any  creature,  efpecially  fuch  a  creature  as  man, 
whom  an  ancient  plfflofopher  has  juftly  ftyled 
fciftflixty,  to  rile  above  its  nature,  foreign  and  divine  aid 
is  unqueftionably  requifite :  and  therefore,  though  we 
cannot  perfuade  ourfelves  that  the  gifts  of  the  Holy 
Ghoft  conftituted  that  image  of  Godin  which  man  was 
originally  made,  we  agree  with  Bifliop  Bull,  that  thefe 
gifts  were  bellowed  on  our  firft  parents  to  enable  them 
to  fulfil  the  terms  of  the  covenant  under  which  they 
were  placed. 

On  the  whole,  we  think  it  apparent  from  the  por¬ 
tions  of  feripture  which  we  have  examined,  that  Adam 
arid  Ev$  were  endued  with  fuch  powers  of  body  and 
mind  as  fitled  them  to  cxercife  dominion  over  the  other 
animals;  that  thofe  powers  conftituted  that  image  of 
God  in  which  they  are  laid  to  have  been  formed;  that 
they  received  by  immediate  revelation  the  firft  princi¬ 
ples  of  all  u.feful  knowledge,  and  efpecially  of  that  fyf- 
tem  which  is  ufually  called  natural  religion;  that  they 
lived  for  fome  time  with  no  other  religion,  entitled  to 
the.  natural  rewards  of  piety  and  virtue,  but  all  the 
while. liable  to  death;  that  they  wrere  afterwards  tranf¬ 
lated  into  paradife  where  they  were  placed  under  anew 
law,  with  the  penalty  of  death  threatened  to  the  breach 
of  it,  and  the. promife  of  endlefs  life  if  they  fliould  faith¬ 
fully  obferve  it;  and  that  they  were  endued  with  the  It  is  there- 
gifts  of  the  Holy  Ghoft,  to  enable  them,  if  not  wanting  fore  improj 
to  themfelves,  to  fulfil  the  terms  of  that  covenant,  which  PerIycaliei 
has  been  improperly  termed  the  covenant  of  works,  fmce^T 
it.  flowed  from  the  mere  grace  of  God,  and  conferred  pri '  works, 
vileges  on  man  to  which  the  moft  perfect  human  virtue 
could  lay  no  juft  claim. 

Sect.  III.  Of  the  Rail  of  Adam ,  audits  Confequences . 

From  the  preceding  account  of  the  primeval  ftate  of 


(M)  That  there  were  fuch  frequent 
the  late  Dr  Law  bifhop  of  Carlifle, 


communications,  has  been  (hown  to  be  in  the  higheft  degree  probable  by 
See  his  Difcourfe  on  the  federal  Difpenfations  of  revealed  Religion. 
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Y  of  A-  man,  it  is  evident  that  his  continuance  in  the  terreftrial 
and  paradife, together  with  all  the  privileges  which  he  there 
^  onie"  enjoyed,  were  made  to  depend  on  his  ohfervance  of  one 
u  ^  pofitive  precept.  Every  other  duty  incumbent  on  him, 

I  bo  whether  as  refulting  from  what  is  called  the  law  of  his 
as  :ould  nature,  or  from  the  exprefs  command  of  his  God,  was 
be  dated  ^  muc|1  hfe  duty  before  as  after  he  was  introduced  into 
JjJ  the  garden  of  Eden  ;  and  though  the  tranfgreflion  of 
en  I  to  one  any  law  would  undoubtedly  have  been  punifhed,  or  have 
pope  been  forgiven  only  in  confequence  of  fincere  repentance 
cor  and.  an(j  amendment  it  does  not  appear  that  a  breach  of  the 
moral  law,  or  of  the  commandment  refpedling  the  fanc- 
tification  of  the  Sabbath-day ,  would  have  been  punifhed 
with  death,  whatever  may  be  the  import  of  that  word 
in  the  place  where  it  is  firfl  threatened.  The  punifh- 
ment  was  denounced  only  againft  eating  the  fruit  of  the 
tree  of  the  knowledge  of  good  and  evil  :  For  “  the 
Lord  God  commanded  the  man,  faying,  of  every  tree 
of  the  garden  thou  mayeft  freely  eat,  but  of  the  tree  of 
the  knowledge  of  good  and  evil  thou  fhalt  not  eat  of  it  \ 
for  in  the  day  that  thou  eateft  thereof  thou  fhalt  furely 
die.”  To  the  word  death  in  this  paflage  divines  have 
affixed  many  and  different  meanings.  By  fome  it  is 
fuppofed  to  import  a  feparation  of  the  foul  and  body, 
while  the  latter  was  to  continue  in  a  date  of  confcious 
exiftence  ;  by  others,  it  is  taken  to  imply  annihilation 
or  a  flate  without  confcioufnefs  j  by  fome,  it  is  imagined 
to  fignify  eternal  life  in  torments  \  and  by  others  a  fpi- 
ritual  and  moral  death,  or  a  flate  neceffarily  fubjeft  to 
fin.  In  any  one  of  thefe  acceptations  it  denoted  fome- 
thing  new  to  Adam,  which  he  could  not  underfland 
without  an  explanation  of  the  term  \  and  therefore,  as 
it  was  threatened  as  the  punifhmcnt  of  only  one  tranf- 
greffion,  it  could  not  be  the  divine  intention  to  inflict 
it  on  any  other. 

if  It  >  vio-  *1 'he  abftaining  from  a  particular  fruit  in  the  midft  of 
/  a  garden  abounding  with  fruits  of  all  kinds,  was  a  pre¬ 
cept  which  at  firfl  view  appears  of  eafy  obfervation  $ 
and  the  penalty  threatened  againft  the  breach  of  it  was, 
in  every  fenfe,  awful.  The  precept,  however,  was  bro¬ 
ken  notwith (landing  that  penalty  $  and  though  we  may 
thence  infer  that  our  firfl  parents  were  not  beings  of 
fuch  abfolute  perfection  as  by  divines  they  have  fome- 
times  been  reprefented,  we  (hall  yet  find,  upon  due  con- 
fideration,  that  the  temptation  by  which  they  were  fe- 
duced,  when  taken  with  all  its  circumflances,  was  fuch 
as  no  wife  and  modefl  man  will  think  himfelf  able  to 
have  refitted.  The  fhort  hitlory  of  this  important  tranf- 
a&ion,  as  we  have  it  in  the  third  chapter  of  the  book 
of  Genefis,  is  as  follows. 

“  Now  the  ferpent  was  more  fubtile  than  any  beafl 
of  the  field  which  the  Lord  God  had  made  5  and  hefaid 
unto  the  woman,  Yea,  hath  God  faid,  ye  fhall  not  eat 
of  every  tree  of  the  garden  ?  And  the  woman  faid  unto 
the  itrpent,  We  may  eat  of  the  fruit  of  the  trees  of  the 
garden ;  but  of  the  fruit  of  the  tree  which  is  in  the 
midfl  of  the  garden,  God  hath  faid  ye  fhall  not  eat  of 
it,  neither  fhall  ye  touch  it,  left  ye  die.  And  the  fer¬ 
pent  faid  unto  the  woman,  ye  fhall  not  furely  die  :  For 
God  doth  know,  that  on  the  day  ye  eat  thereof,  then 
your  eyes  fhall  be  opened,  and  ye  fhall  be  as  gods, 
knowing  good  and  evil.  And  when  the  woman  Jaw 
that  the  tree  was  good  for  food,  and  that  it  was  plea* 
fant  to  the  eyes,  and  a  tree  to  be  defired  to  make  one 
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wife,  (he  took  of  the  fruit  thereof,  and  did  eat,  and  gave  Fall  of  A- 
alfo  unto  her  hufhand  with  her,  and  he  did  eat.” 

To  the  lefs  attentive  reader  this  converfation  between  qUe  ces>" 
the  ferpent  and  the  woman  niuft  appear  to  begin  abrupt-  1  —  > 

ly  ;  and  indeed  it  is  not  poffible  to  reconcile  it  with  the  102 
natural  order  of  a  dialogue,  or  even  with  the  common in  eonfe- 
rules  of  grammar,  but  by  fuppofing  the  tempter’s  <lue“  ^moflTart- 
ltlon,  u  Yea,  hath  God  faid,  ye  fhall  not  eat  of  every  tempta- 
tree  of  the  garden  ?”  to  have  been  fuggefted  by  fome-tion, 
thing  immediately  preceding  either  in  words  or  in  figni- 
fieant  figns.  Eve  had  undoubtedly  by  fome  means  or 
other  informed  the  ferpent  that  (he  vras  forbidden  to  eat 
of  the  fruit  on  which  he  was  probably  feafting  ;  and 
that  information,  whether  given  in  words  or  in  aCtion?, 
muft  have  produced  the  queftion  with  which  the  facred 
hiliorian  begins  his  relation  of  this  fatal  dialogue.  We 
are  told  that  the  woman  faw  that  the  tree  was  good  for 
food ;  that  it  was  pleafant  to  the  eyes,  and  a  tree  to  be 
dejired  to  make  one  wife  ;  but  all  this  fhe  could  not  have 
feen ,  had  not  the  ferpent  eaten  of  its  fruit  in  her  pre¬ 
fence.  In  her  walks  through  the  garden,  it  might  have 
often  appeared  pleafant  to  her  eyes  *,  but  previous  to  ex¬ 
perience  fhe  could  not  know  but  that  its  fruit  was  the 
moft  deadly  poifon,  far  lefs  could  fhe  conceive  it  ca¬ 
pable  of  conferring  wifdom.  But  if  the  ferpent  ate  of 
it  before  her,  and  then  extolled  its  virtues  in  rapturous 
and  intelligible  language,  fhe  w'ould  at  once  fee  that  it 
was  not  deftru&ive  of  animal  life,  and  naturally  infer 
that  it  had  very  fingular  qualities.  At  the  moment  fhe 
was  drawing  this  inference,  it  is  probable  that  he  invited 
her  to  partake  of  the  delicious  fruit,  and  that  her  refu- 
fal  produced  the  conference  before  us.  That  fhe  yield¬ 
ed  to  his  temptation  need  excite  no  wonder  \  for  fhe 
knew  that  the  ferpent  was  by  nature  a  mute  animal,  and 
if  he  attributed  his  fpeech  to  the  virtues  of  the  tree,  (lie 
might  infer,  with  fome  plaufibility,  that  what  had  power 
to  raife  the  brute  mind  to  human,  might  raife  the  hu¬ 
man  to  divine,  and  make  her  and  her  hufhand,  accord¬ 
ing  to  the  promife  of  the  tempter,  become  aa  gods,  know¬ 
ing  good  and  evil.  Milton,  who  was  an  eminent  divine 
as  well  as  the  prince  of  poets,  makes  her  reafon  thus  with 
herfclf. 

Great  are  thy  virtues,  doubtlefs,  beft  of  fruits, 

Tho’  kept  from  man,  and  worthy  to  be  admir’d  j 
Whofe  tafte,  too  long  forborne,  at  fir  ft  effay 
Gave  elocution  to  the  mute,  and  taught 
The  tongue  not  made  for  fpeech  to  fpeak  thy  praife. 

■■  ■— — -- —  For  us  alone 
Was  death  invented  ?  or  to  us  denied 
This  intelle&ual  food,  for  beafts  referved  ? 

For  beafts  it  feems :  yet  that  one  beaft  which  firfl 
Hath  tailed,  envies  not,  but  brings  with  joy 
The  good  befallen  him,  author  unfufpeCl, 

Friendly  to  man,  far  from  deceit  or  guile. 

What  fear  I  then,  rather  what  know  to  fear 
Under  this  ignorance  of  good  and  evil, 

Of  God  or  death,  of  law  or  penalty  ? 

Here  grows  the  cure  of  all,  this  fruit  divine, 

Fair  to  the  eye,  inviting  to  the  tafte, 

Of  virtue  to  make  wife  :  what  hinders  then 
To  reach,  and  feed  at  once  both  body  and  mind  ? 

Paradife  Lojl ,  book  ix* 

Full . 
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dam°and  ^ie^e  h°pes  railing  Im-felf  to  divinity,  and 

its  conie-  not>  as  has  f»metiraes  been  fuppofed,  led  headlong  by 
quences.  a  fenfual  appetite,  (lie  took  of  the  fruit  and  did  eat,  and 
gave  to  her  hufband  with  her,  and  he  did  eat.  The 
great  poet  makes  Adam  delude  himfelf  with  the  fame 
fophiftry  that  had  deluded  Eve,  and  infer,  that  as  the 
ferpent  had  attained  the  languageand  reafuning  powers 
of  man,  they  iliould  attain 
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Proportional  afeent,  which  could  not  be 
But  to  be  gods,  or  angels,  dc  mi -gods. 
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and  Eve m  was  covenant,  which,  on  the  introduction  of 

turned  out  our  parents  into  paradife,  their  Creator  wasgraciouf- 
^of  paradife.  ly  pleafed  to  make  with  them,  broken  by  their  violation 
of  the  condition  on  which  they  were  advanced  to  that 
fupernatural  date  ;  and  therefore  the  hiftorian  tells  us, 
that  “  left  they  ftiould  put  forth  their  hand  and  take  al- 
fo  of  the  tree  of  life  and  eat,  and  live  for  ever,  the 
Lord  God  fent  them  forth  from  the  garden  of  Eden  to 
till  the  ground  from  whence  they  were  taken  (if).” 
Had  they  been  fo  fent  forth  without  any  farther  intima¬ 
tion  refpeCting  their  prefent  condition  or  their  future 
profpeCL,  and  if  the  death  under  which  they  had  fallen 
was  only  a  lofs  of  confcioufnefs,  they  would  have  been 
in  precifely  the  fame  ftate  in  which  they  lived  before 
they  were  placed  in  the  garden  of  Eden  ;  only  their 
minds  muft  now  have  been  burdened  with  the  inward 
fenfe  of  guilt,  and  they  muft  have  known  themfelves  to 
be  fubjeCt  to  death  •,  of  which,  though  not  exempted 
from  it  by  nature,  they  had  probably  no  apprehenjion  till 
it  was  revealed  to  them  in  the^covenant  of  life  which 
they  had  fo  wantonly  broken. 

God,  however,  did  not  fend  them  forth  thus  hopelefs 
and  forlorn  from  the  paradife  of  delights  which  they  had 
fo  recently  forfeited.  He  determined  to  punifh  them 
for  their  tranfgreftion,  and  at  the  fame  time  to  give  them 
an  opportunity  of  recovering  more  than  their  loft  inhe¬ 
ritance.  Calling  therefore  the  various  offenders  before 
him,  and  inquiring  into  their  different  degrees  of  guilt, 
he  began  with  pronouncing  judgment  on  the  ferpent  in 
terms  which  implied  that  there  was  mercy  for  man. 
“  And  the  Lord  God  faid  unto  the  ferpent,  Becaufe 
thou  haft  done  this,  thou  art  curfed  above  all  cattle,  and 
above  every'beaft  of  the  field  :  upon  thy  belly  (halt  thou 
.go,  and  dull  (halt  thou  eat  all  the  days  of  thy  life  •  and 
I  will  put  enmity  between  thee  and  the  woman,  and  be¬ 
tween  thy  feed  and  her  feed  :  it  (hall  bruife  thy  head, 
204  and  thou  fhalt  bruife  his  heel.” 

The  temp-  That  this  fentence  has  been  fully  infli&ed  pn  the  fer- 
ter  punifli-  pent,  no  reafoning  can  be  neceflary  to  evince.  Every 
fpecies  of  that  reptile  is  more  hateful  to  man  than  any 
other  terreftrial  creature  ;  and  there  is  literally  a  per¬ 
petual  war  between  them  and  the.  human  race.  It  is 
remarkable  too  that  the  head  of  this  animal  is  the  only 
part  which  it  is  fafe  to  bruife.  His  tail  maybe  bruifed, 
or  even  cut  off,  and  he  will  turn  with  fury  and  death  on 
his  adverfary  :  but  the  flighted  ftroke  on  the  head  in¬ 
fallibly  kills  him.  That  the  ferpent,  or  at  lead  the 
greater  part  of  ferpents,  go  on  their  belly,  every  one 


(n)  The  ideas  which  this  language  conveys  are  indeed  allegorical ;  but  they  inform  us  of  this,  and  nothing  but 
this,  that  immortal  life  was  a  thing  extraneous  to  our  nature ,  ancLnot  put  into  our  pafte  or  compofition  when  full 
falhipnecj  by  the  forming  hand  of  the  Creator.”  Warbur  tori' s  Divine  Legation ,  book  ix.  chap.  x. 


knows  ;  though  it  is  faid  *,  that  in  focne  parts  of  the  Fall  I J 
eaft  ferpt  nts  have  been  feen  with  wings,  and  others  with  ^arrW 
feet,  and  that  thefe  fpecies  are  highly  beautiful.  If 
there  be  any  truth  in  this  dory,  we  may  fuppofe  that  wl!  w 
thefe  walking  and  flying  ferpents  have  been  differed  to *M  * 
retain  their  original  elegance,  that  mankind  might  fee*™- 
what  the  whole  race  was  before  the  curfe  was  de-WWfN 
nounced  on  the  tempter  of  Eve  :  but  it  is  certain  that**** 
moft  of  the  fpecies  have  neither  wings  nor  feet,  and  that 
many  of  the  moft  poifonous  of  them  live  in  burning  de- 
ferts,  where  they  have  nothing  to  eat  but  the  duft  a 
mong  which  they  crawl  f .  fSel 

To  this  degradation  of  the  ferpent,  infidels  have  ob- cba!  & 
je£ted,  that  it  implies  the  puniftiment  of  an  animal^! 
which  W’as  incapable  of  guilt;  but  this  obje&ion  is^T 
founded  in  though tleffnefs  and  ignorance.  The  elegant  lime 
form  of  any  fpecies  of  inferior  animals  adds  nothing  toA#i| 
the  happinefs  of  the  animals  themfelves:  the  afs  is  pro¬ 
bably  as  happy  as  the  horfe,  and  the  ferpent  that  crawls 
as  he  that' flies.  Tine  proportions  attraft  indeed  the  no¬ 
tice  of  man,  and  tend  to  imprefs  upon  his  mind  juft  no¬ 
tions  of  the  wifdom  and  goodnefis  of  the  Creator  ;  but 
furely  the  fymmetry  of  the  horfe  or  the  beauty  of  the 
peacock  is  more  properly  difplayed  for  this  purpofe  than 
the  elegance  of  the  inftrument  employed  by  the  enemy 
of  mankind.  The  degradation  of  the  ferpent  in  the  pre- 
fence  of  our  firft  parents  muft  have  ferved  the  bed  of 
purpofes.  If  they  had  fo  little  reflection  as  not  yet  to 
have  difeovered  that  he  was  only  the  inftrument  with 
which  a  more  powerful  being  had  wrought  their  ruin, 
they  would  be  convinced,  by  the  execution  of  this  fen¬ 
tence,  that  the  forbidden  fruit  had  no  power  in  itfelf  to 
improve  the  nature  either  of  man  or  of  bead.  But  it  is 
impoftible  that  they  could  be  fo  ftupid  as  this  objection 
fuppofes  them.  They  doubtlefs  knew  by  this  time  that 
fome  great  and  wicked  fpirit  had  a&uated  the  organs  of 
the  ferpent ;  and  that  when  enmity  was  promifed  to  be 
put  between  its  feed  and  the  feed  of  the  woman,  that 
promife  was  not  meant  to  be  fulfilled  by  ferpents  oc- 
cafionally  biting  the  heels  of  men,  and  by  men  in  return 
bruifing  the  heads  of  ferpents!  If  fuch  enmity,  though 
it  has  literally  taken  place,  was  all  that  was  meant  by 
this  prediction,  .why  was  not  Adam  direCted  to  bruife 
the  head  of  the  identical  ferpent  which  had  feduced  his 
wife  ?  If  he  could  derive  any  confolation  from  the  exeF- 
cife  of  revenge,  furely  it  would  be  greater  from  his  re¬ 
venging  himfelf  on  his  own  enemy,  than  from  the  know¬ 
ledge  that  there  ftiould  be  a  perpetual  warfare  between 
bis  defeendants  and  the  breed  of  ferpents  through  all  ge¬ 
nerations. 

We  are  told,  that  when  the  foundations  of  the  earth 
were  laid,  the  morning  ftars  fang  together,  and  all  the 
Tons  of  God  ftiouted  for  joy  ;  and  it  is  at  leaft  probable 
that  there  would  be  fimilar  rejoicing  when  the  fix  days 
wTork  of  creation  was  finiftied.  If  fo,  Adam  and  Eve, 
who  were  but  a  little  lower  than  the  angels,  might  be 
admitted  into  the  chorus,  and  thus  be  made  acquainted 
with  the  exiftence  of  good  and  evil  fpirits.  At  all  e- 
vents,  we  cannot  doubt  but  their  gracious  and  merciful 
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ceiving  them  in  many  ways  ;  and  that  they  ought  there- 
fore  to  be  conftaritly  on  their  guard  againft  his  'wiles. 
They  muft  have  known  too  that  they  were  themfelves 
ani  iiatedby  fomething  different  from  matter;  and  when 
they  "found  they  were  deceived  by  the  ferpent,  they 
might  furely,  without  any  remarkable  flretch  of  faga- 
city,  infer  that  their  malignant  enemy  had  a&uated  the 
organs  of  that  creature  in  a  manner  fomewhat  fimilar  to 
that  in  which  their  pwn  fouls  actuated  their  own  bodies. 
If  this  be  admitted^  the  degradation  of  the  ferpent  would 
convince  them  of  the  weaknefsof  the  tempter  when  com¬ 
pared  with  their  Creator  ;  and  confirm  their  hopes,  that 
fince  he  was  not  able  to  preferve  unhurt  his  own  inftru- 
ment  of  mifehief,  he  fhould  not  be  able  finally  to  prevail 
againft:  them  ;  but  that  though  he  had  bruifed  their 
heels,  the  promifed  feed  of  the  woman  fliould  at  laft 
bruife  his  head,  and  recover  the  inheritance  which  they 
had  loft.  See  Prophecy,  N°  9,  10. 

Having  thus  punifhed  the  original  infligator  to  evil, 
the  Almighty  Judge  turned  to  the  fallen  pair,  and  faid 
to  the  woman,  “  I  will  greatly  multiply  thy  furrow  and 
thy  conception  :  in  forrow  {halt  thou  bring  forth  chil¬ 
dren  ;  and  thy  defire  fhall  be  to  thy  hufband,  and  he 
(hall  rule  over  thee.  And  unto  Adam  he  faid,  Becaufe 
thou  haft  hearkened  unto  the  voice  of  thy  wife,  and  haft; 
eaten  of  the  tree  of  which  I  commanded  thee,  faying, 
Thou  (halt  not  eat  of  it  ;  curfed  is  the  ground  for  thy 
fake  ;  in  forrow  {halt  thou  eat  of  it  all  the  days  of  thy 
life.  Thorns  alfo  and  thiftles  fhall  it  bring  forth  unto 
thee,  and  thou  fhall  eat  the  herb  of  the  field.  In  the 
fvveat  of  thy  face  fhalt  thou  eat  bread  till  thou  return 
unto  the  ground  ;  for  out  of  it  waft  thou  taken  :  for 
duft  thou  art,  and  unto  duft  fhalt  thou  return.” 

Here  is  a  terrible  denunciation  of  toil  and  mifery  and 
death  upon  two  creatures  ;  who,  being  inured  to  no¬ 
thing,  and  formed  for  nothing  but  happinefs,  muft  have 
felt  infinitely  more  horror  from  fuch  a  fentence,  than 
we,  who  are  familiar  with  death,  intimate  with  mifery, 
and  “  born  to  forrow  as  the  fparks  fly  upward,”  can 
form  any  adequate  conception  of.  The  hardfhip  of  it, 
too,  feems  to  be  aggravated  by  its  being  feverer  than 
what  was  originally  threatened  againft  the  breach  of 
the  covenant  of  life.  It  was  indeed  faid,  “In  the  day 
thou  eateft  thereof,  thou  fhalt  furely  die  :”  but  no  men¬ 
tion  was  made  of  the  woman’s  incurring  forrow  in  con¬ 
ception,  and  in  the  bringing  forth  of  children  ;  of  the 
curfe  to  be  inflicted  on  the  ground  ;  of  its  bringing  forth 

[thorns  and  thiftles  inftead  of  food  for  the  ufe  of  man  ; 
and  of  Adam’s  eating  bread  in  forrow  and  the  fweat  of 
’  his  face  till  he  fhould  return  to  the  duft  from  which  he 
,5  was  taken. 

(cure  Thefe  feeming  aggravations,  however,  are  in  reality 
'•  Jti  tion  inftances  of  divine  benevolence.  Adam  and  Eve  were 
!  p d  ve^™n°w  fubje£led#to  death  ;  but  in  the  fentence  palled  on 
tc  -om  the  ferpent,  an  obfeure  intimation  had  been  given  them 
that  they  were  not  to  remain  for  ever  under  its  power. 
It  was  therefore  their  intereft,  as  well  as  their  duty,  to 
reconcile  themfelves  as  much  as  poftible  to  their  fate  ; 
to  wean  their  affe&ions  from  this  world,  in  which  they 
were  to  live  only  for  a  time  ;  and  to  hope,  with  hum¬ 
ble  confidence,  in  the  promife  of  their  God,  that,  upon 
their. departure  from  it,  they  ihould  be  received  into 
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fome  better  flate.  To  enable  them  to  wean  their  af-  of  A- 
fedtions  from  earth,  nothing  could  more  contribute  than 
to  combine  fenfual  enjoyment  with  forrow,  and  lay  them 
under  the  neceflity  of  procuring  their  means  of  fubfift- 
ence  by  labour,  hard  and  often  fruitlefs.  This  would 
daily  and  hourly  imprefs  upon  their  minds  a  full  convic¬ 
tion  that  the  prefent  world  is  not  a  place  fit  to  be  an 
everlafting  habitation  ;  and  they  would  look  forward, 
with  pious  refignation,  to  death,  as  putting  a  period  to 
all  their  woes.  Had  they  indeed  been  furnithed  with  no 
ground  of  hope  beyond  the  grave,  we  cannot  believe 
that  the  Righteous  Judge  of  all  the  earth  would  have 
added  to  the  penalty  originally  threatened.  That  pe¬ 
nalty  they  would  doubtlefs  have  incurred  the  very  day 
on  which  they  fell ;  but  as  they  were  promifed  a  delive¬ 
rance  from  the  confequcnces  of  their  fall,  it  was  proper 
to  train  them  up  by  fevere  difeipline  for  the  happinefs 
referved  for  them  in  a  future  ftate. 

After  the  pafting  of  their  fentence,  the  man  and  wo¬ 
man  were  turned  out  into  the  world,  where  they  had 
formerly  lived  before  they  were  placed  in  the  garde  n 
of  Eden  ;  and  all  future  accefs  to  the  garden  was  for 
ever  denied  them.  They  were  not,  however,  in  the 
fame  ftate  in  which  they  were  originally  before  their 
introduction  into  Paradife  :  They  were  now  confcious 
of  guilt  ;  doomed  to  fevere  labour  ;  liable  to  forrow  and 
ficknefs,  difeafe  and  death  :  and  all  thefe  miferies  they 
had  brought,  not  only  on  themfelves,  but  alfo  on 
their  unborn  pofterity  to  the  end  of  time.  It  may  fee m 
indeed  to  militate  againft  the  moral  attributes  of  God, 
to  infliCt  mifery  on  children  for  the  fins  of  their  parents  ; 
but  before  any  thing  can  be  pronounced  concerning  the 
Divine  goodnefsand  juftice  in  the  prefent  cafe,  we  mult 
know  precifely  how  much  we  fuffer  in  confequence  of 
Adam’s  tranfgreflion,  and  whether  we  have  ourfelves  any 
fhare  in  that  guilt  which  is  the  caufe  of  our  fufferings.  IOy 

That  women  would  have  had  lefs  forrow  in  the  bring-  Doubtful 
ing  forth  of  children  ;  that  wre  fhould  have  been  fubjeCt-  w Letter 
ed  to  lefs  toil  and  exempted  from  death,  had  our  firft  pa 
rents  not  fallen  from  their  paradifaieal  ftate — are  truths  exempted 
incontrovertible  by  him  who  believes  the  infpiration  of  irom  pain 
the  Holy  Scriptures;  but  that  mankind  would  in  that^n^ert5ie 
ftate  have  been  wholly  free  from  pain  and  every  bodily  n*nt.co  e 
diftrefs,  is  a  propofition  which  is  not  to  be  found  in  the 
Bible,  and  which  therefore  no  man  is  bound  to  believe. 

The  bodies  of  Adam  and  Eve  confifted  of  fiefti,  blood, 
and  bones,  as  ours  do  ;  they  were  furrounded  by  mate¬ 
rial  objeCts  as  we  are  ;  and  their  limbs  were  unqueftion- 
ably  capable  of  being  fraCtured.  That  their  fouls  fliould 
never  be  feparated  from  their  bodies  while  they  abstain¬ 
ed  from  the  forbidden  fruit,  they  knew  from  the  infal¬ 
lible  promife  of  him  who  formed  them,  and  breathed 
into  their  noftrils  the  breath  of  life  ;  but  that  not  a  bone 
of  themfelves  or  of  their  numerous  pofterity  fhould  ever 
be  broken  by  the  fall  of  a  ftone  or  of  a  tree,  they  were 
not  told,  and  had  no  reafon  to  expeCt.  Of  fuch  frac¬ 
tures,  pain  would  furely  have  been  the  confequence  ; 
though  we  have  reafon  to  believe  that  it  would  have 
been  quickly  removed  by  fome  infallible  remedy,  pro¬ 
bably  by  the  fruit  of  the  tree  of  life. 

Perhaps  it  may  be  faid,  that  if  we  fuppofe  our  firft: 
parents  or  their  children  to  have  been  liablp  to  accidents 
of  this  kind  in  the  garden  of  Eden,  it  will  be  difficult  to 
conceive  how  they  could  have  been  preferred  from  death, 
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^ara°amf  &  ^one  ^ave  fallen  on  their  heads  as  well  as  on 

itt™onfe-  t^ir  feet,  and  have  at  once  dcftroyed  the  principle  of 
quences.  vitality.  Eut  this  can  be  faid  only  by  him  who  knows 
y~ '  little  of  the  phyficai  world,  and  ftill  lefs  of  the  power 
ot  God.  There  are  many  animals  which  are  fufceptiblc 
of  pain,  and  yet  not  eafily  killed  ;  and  man  in  paradile 
might  have  refembled  theft.  At  any  rate,  we  are  fure 
that  the  Omnipotent  Creator  could  and  would  have  pre- 
ferved  him  from  death  ;  but  we  have  no  reafon  to  be¬ 
lieve  that,  by  a  conftant  miracle,  he  would  have  pre- 
ferved  him  from  every  kind  of  pain.  Indeed,  if,  under 
the  firft  convenant,  mankind  wrere  in  a  ftate  of  proba¬ 
tion,  it  is  certainly  conceivable  thatfome  one  individual 
of  the  numerous  race  might  have  fallen  into  fin,  with¬ 
out  actually  breaking  the  covenant  by  eating  the  fruit 
of  the  tree  of  knowledge  j  andfuch  a  finner  would  un¬ 
doubtedly  have  been  puniffied  by  that  God  who  is  of 
purer  eyes  than  to  behold  iniquity:  but  how  punifhment 
could  have  been  infli&ed  on  a  being  exempted  from  all 
poffibility  of  pain  as  well  as  of  death,  we  confefs  onr- 
felves  unable  to  imagine.  Remorfe,  which  is  the  infe- 
parablc  confequence  of  guilt,  and  conftitutes  in  our  pre¬ 
sent  Rate  great  part  of  its  punifhment,  flows  from  the 
fearful  looking  for  of  judgment,  which  the  finner  knows 
fhall,  in  a  future  ftate,  devour  the  adverfaries  of  the 
gofpel  of  Chrift ;  but  he,  who  could  neither  fufFer  pain 
nor  death,  had  no  caufe  to  be  afraid  of  future  judge¬ 
ment,  and  was  therefore  not  liable  to  the  tortures  of  re¬ 
morfe.  We  conclude,  therefore,  that  it  is  a  miftake 
to  fuppofe  pain  to  have  been  introduced  into  the  world 
by  the  fall  of  our  firft  parents,  or  at  lead  that  the  opi¬ 
nion  contrary  to  ours  has  no  foundation  in  the  word  of 
God. 

M  £*eath>  however,  was  certainly  introduced  by  their 
from  death,  ’  for  the  inspired  apodle  allures  us,  that  in  Adam  at/ 

’  die*  ;  and  again,  that  through  the  offence  of  ONE  many 
are  deadj- .  But  concerning  the  full  import  of  the  word 
death  in  this  place,  and  in  the  fentence  pronounced  up¬ 
on  our  fird  parents,  divines  hold  opinions  extremely  dif¬ 
ferent.  Many  contend,  that  it  includes  death  corpora /, 
fpiritual  or  moral ,  and  eternal ;  and  that  all  mankind 
are  fubje&ed  to  thefe  three  kinds  of  death,  on  account 
of  their  (hare  in  the  guilt  of  the  original  tranfgreflion, 
which  is  ufually  denominated  original fin ,  and  confider- 
ed  as  the  fource  of  all  moral  evil. 

That  all  men  are  fubjecled  to  death  corporal  in  con¬ 
fequence  of  Adam’s  tranfgreflion,  is  univerfally  admit¬ 
ted  ;  but  that  they  are  in  any  fenfe  partakers  of  his 
guilt,  and  on  that  account  fubjefted  to  death  fpiritual 
and  eternal,  has  been  very  drenuoufly  denied.  To  dis¬ 
cover  the  truth  is  of  great  importance-,  for  it  is  inti¬ 
mately  conneded  with  the  Chriftian  do&rine  of  redemp¬ 
tion.  We  fhall  therefore  ftate,  with  as  much  impartia¬ 
lity  as  we  can,  the  arguments  commonly  urged  on  each 
fide  of  this  much  agitated  queftion. 
ori  inal  fin  Thofe  w^°  maintain  that  all  men  finned  in  Adam, 
toed.a  m  gcneraRy  ftate  their  do&rinc  thus  :  “  The  covenant  be¬ 
ing  made  with  Adam  as  a  public  perfon,  not  for  himfelf 
only  but  for  his  pofterity,  all  mankind  defending  from 
him  by  ordinary  generation  finned  in  him  and  fell  with 
him  in  that  firft  tranfgreflion  ;  whereby  they  are  depri¬ 
ved  of  that  original  right eoufiiefs  in  which  he  was  crea¬ 
ted,  and  are  utterly  indifpofed,  difabled,  and  made  op- 
pofite  to  all  that  is  fpiritually  good,  and  wholly  inclined 
to  all  evil,  and  that  continually  $  which  is  commonly 
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called  original  fin,  and  from  which  do  proceed  all  ac-  Fall  of  a 
tual  tranigreffions,  fo  as  we  are  by  nature  children  of  dam,* 
wrath,  bond-flaves  to  Satan,  and  juftly  liable  to  all  pu-  its  confe 
nifhments  in  this  world  and  in  that  which  is  to  come  quences' 
even  to  everlafting  feparation  from  the  comfortable  pre¬ 
fence  of  God,  and  to  moft  grievous  torments  in  foul  and 
body,  without  intermiflion,  in  hell  fire  for  ever.” 

That  which  in  this  pafTage  we  are  firft  to  examine,  is 
the  fentence  which  affirms  all  mankind  descending  from 
Adam  by  ordinary  generation  to  have  finned  in  him  and 
fallen  with  him  in  his  firft  tranfgreflion  5  the  truth  of 
which  is  attempted  to  be  proved  by  various  texts  of 
Holy  Scripture.  Ihus  St  Paul  fays  exprefsly,  that  “by 
one  man  fin  entered  into  the  world,  and  death  by  fin  ; 
and  fo  death  pafied  upon  all  men,  for  that  all  have  fin¬ 
ned.  Eut  not  as  the  offence,  fo  alfo  is  the  free  gift.  Ar  ^ 
For  if,  through  the  offence  of  one ,  many  be  dead;  much  fon™ 
more  the  grace  of  God,  and  the  gift  by  grace,  which  is 
by  one  man,  Jefus  Chrift,  hath  abounded  unto  many; 
and  not  as  it  was  by  one  that  finned,  fo  is  the  gift  (for 
th z  judgment  was  by  one  unto  condemnation)  ;  but  the 
free  gift  is  of  many  offences  unto  juftifieation.  For  if, 
by  one  man’s  offence,  death  reigned  by  one ;  much  more 
they,  who  receive  the  abundance  of  grace  and  of  the 
gift  of  righteoufnefs,  fhall  reign  in  life  by  one,  Jefus 
Chrift.  Therefore  as,  by  the  offence  of  one ,  judgment 
came  upon  all  men  to  condemnation  /  even  fo,  by  the 
righteoufnefs  of  One,  the  free  gift  came  upon  all  men 
unto  juftifieation  of  life.  For  as  by  one  man’s  difobe- 
dience  mam/  were  made  fmners  ;  fo  by  the  obedience  of 
one  fhall  many  be  made  righteous  *  ”  In  this  paffage  *  R 
the  apoftle  affures  us,  that  all  upon  whom  death  hath * 2 
paffed  ha finned;  but  death  hath  paffed  upon  infants,  : 
who  could  not  commit  aftual  fin.  Infants  therefore 
muft  have  finned  in  Adam,  fince  death  hath  paffed  up¬ 
on  them  ;  for  death  “  is  the  wages  only  of  fin.”  He 
tells  us  likewife,  that  by  the  offence  of  one,  judgment 
came  upon  all  men  to  condemnation  ;  and  therefore 
fince  the  Righteous  Judge  of  heaven  and  earth  never 
condemns  the  innocent  with  the  wicked,  we  muft  con¬ 
clude,  that  all  men  partake  of  the  guilt  of  that  offence 
for  which  judgment  came  upon  them  to  condemnation. 

Thefe  conclufions  are  confirmed  by  his  faying  exprefsly, 
that  “  by  one  man’s  difobedience  many  (/.  e.  all  man¬ 
kind)  were  made  finner  s;”  and  eifewheref,  that  “  there  j  Rom.  & 
is  none  righteous,  no  not  one;”  and  that  his  Ephefian  10. and 
converts  “  were  dead  in  trefpaffes  and  fins,  and  were  by  Eph.  ii.  H 
nature  children  of  wrath  even  as  others”  The  fame  ancl3‘ 
do&rine,  it  is  faid,  we  are  taught  by  the  infpired  writers 
of  the  Old  Teft ament.  Thus  Job,  expoftulating  with 
God  for  bringing  into  judgment  with  him  fuch  a  crea¬ 
ture  as  man,  fays,  “  Who  can  bring  a  clean  thing  out 
of  an  unclean  \  Not  one.”  And  Eliphaz,  reproving 
the  patient  patriarch  for  what  he  deemed  prefumption, 
afksj,  “  What  is  man  that  he  fliould  be  clean,  or  he,Job 
who  is  born  of  a  woman  that  he  ffioold  be  righteous 
From  thefe  two  paffages  it  is  plain,  that  Job  and  his  14. 
unfeeling  friend,  though  they  agreed  in  little  clfe,  ad¬ 
mitted  as  a  truth  unqueftionable,  that  man  inherits  from 
his  parents  a  finful  nature,  and  that  it  is  impoffible  for 
any  thing  born  of  a  'woman  by  ordinary^generation  to 
be  righteous.  The  pfalmift  talks  the  very  fame  lan¬ 
guage  ;  when  acknowledging  his  tranfgreffions,  he 
fays  ||,  “  Behold  I  was  (ha  pen  in  iniquity,  and  in  fin  |  pfalm  » 
did  my  mother  conceive  me.”  5. 
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I  of  A-  Having  thus  proved  the  fa&,  that  all  men  are  made 
ra’a!1(l  Tinners  by  Adam’s  difobedience,  the  divines,  who  em- 
ences*  brace  this  fide  of  the  queftion,  proceed  to  inquire  how 
i  v  -  -■»  they  can  be  partakers  in  guilt  which  was  incurred  To 
c  £ x  many  ages  before  they  were  born.  It  cannot  be  by  imi- 

^  n?’s  tation;  for  infants,  according  to  them,  are  involved  in 
8  r  ^is  guilt  before  they  be  capable  of  imitating  any  thing. 
p  crity.  Neither  do  they  admit  that  fin  is  by  the  apoftle  put  for 
the  confequences  of  fin,  and  many  laid  to  be  made  fin- 
ners  by  one  man’s  difobedience,  becaufe  by  that  difobe¬ 
dience  they  were  fubjefted  to  death,  which  is  the  wages 
of  fin.  This,  which  they  call  the  doctrine  of  the  Ar- 
minians,  they  affirm  to  be  contrary  to  the  whole  fcope 
and  defign  of  the  context  ;  as  it  confounds  together  fin 
and  death,  which  are  there  reprefented,  the  one  as  the 
caufe,  and  the  other  as  the  effect.  It  likewife  exhibits 
the  apoftle  reafoning  in  fuch  a  manner  as  would,  in  their 
opinion,  difgrace  any  man  of  common  fenfe,  and  much 
more  an  infpired  writer  *,  for  then  the  fenfe  of  thefe 
words,  “  Death  hath  paffed  upon  all  men,  for  that  all 
have  finned,”  muft  be,  death  hath  palled  upon  all  men, 
becaufe  it  hath  paffed  upon  all  men  ;  or,  all  men  are  ob¬ 
noxious  to  death,  becaufe  they  are  obnoxious  to  it.  The 
only  way  therefore,  continue  they,  in  which  Adam’s  po- 
fterity  can  be  made  Tinners  through  his  difobedience,  is 
by  the  imputation  of  his  difobedience  to  them  ;  and 
his  imputation  is  not  to  be  confidered  in  a  moral  fenfe, 
as  the  action  of  a  man  committed  by  himfelf,  whether 
good  or  bad,  is  reckoned  unto  him  as  his  own  *,  but  in  a 
forenftc  fenfe,  as  when  one  man’s  debts  are  in  a  legal 
way  placed  to  the  account  of  another.  Of  this  we  have 
an  inftance  in  the  apoftle  Paul,  who  faid  to  Philemon 
concerning  Onefimus,  “  If  he  hath  wronged  thee,  or 
oweth  thee  any  thing  (g XXtyu),  let  it  be  imputed  to 
me,”  or  placed  to  and  put  on  my  account.  And  thus 
the  pofterity  of  Adam  are  made  finners  by  his  difobedi¬ 
ence  ;  that  being  imputed  to  them  and  put  to  their  ac¬ 
count,  as  if  it  had  been  committed  by  them  perfonally, 
though  it  was  not. 

Some  few  divines  of  this  fchool  are  indeed  of  opinion, 
that  the  phrafe,  44  By  one  man’s  difobedience  many  were 
made  finners,”  means  nothing  more  than  that  the  pofte¬ 
rity  of  Adam,  through  his  fin,  derive  from  him  a  cor¬ 
rupt  nature.  But  though  this  be  admitted  as  an  un¬ 
doubted  truth,  the  more  zealous  abettors  of  the  fyftem 
contend,  that  it  is  not  the  whole  truth.  44  It  is  true 
(fay  they)  that  all  men  are  made  of  one  man’s  blood, 
and  that  blood  tainted  with  fin  ;  and  fo  a  clean  thing 
cannot  be  brought  out  of  an  unclean.  What  is  born  of 
the  flefti  is  flelli,  carnal  and  corrupt :  every  man  is  con¬ 
ceived  in  fin  and  (hapen  in  iniquity  ;  but  there  is  a  dif¬ 
ference  between  being  madejitiners  and  becoming  finful. 

.  The  one  refpe&s  the  guilt,  the  other  the  pollution  of  na¬ 
ture  ;  the  one  is  previous  to  the  other,  and  the  founda¬ 
tion  of  it.  Men  receive  a  corrupt  nature  from  their  im¬ 
mediate  parents  ;  but  they  are  made  finners,  not  by  any 
aft  of  their  difobedience,  but  only  by  the  imputation  of 
the  fin  of  Adam.” 

To  illuftrate  this  do&rlne  of  imputed  fin,  they  obferve, 
that  the  -word  xdjirjxfarctv,  ufed  by  the  apoftle,  fignifies 
conjlituted  in  a  judicial  way,  ordered  and  appointed  in 
the  difpenfation  of  things  that  fo  it  ftiould  be  ;  juft  as 
Chrift  was  made  fin  or  a  {inner  by  imputation,  or  by 
that  conftitution  of  God  which  laid  upon  him  the  fins 
oi  all  his  people,  and  dealt  with  him  as  if  he  had  been 
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the  guilty  perfon.  That  this  is  the  fenfe  of  the  paffage,  Fall  of  A- 
they  argue  further  from  the  puniftiment  infii£ied  on  men 
for  the  fin  of  Adam.  The  puniftiment  threatened  to  that  qUeRCes~ 
fin  was  death;  which  includes  death  corporal,  moral,  — — ,,,* 
and  eternal.  Corporal  death,  fey  they,  is  allowed  by  112 
all  to  be  fuffered  on  account  of  the  fin  of  Adam  ;  and  if  ihepuuifb- 
fo,  there  muft  be  guilt,  and  that  guilt  made  over  to  the 
fufferer,  which  can  be  done  only  by  imputation .  A  mo¬ 
ral  death  is  no  other  than  the  lofs  of  the  image  of  God 
in  man,  which  confided  in  righteoufnefs  and  holinefs  ; 
and  particularly  it  is  the  lofs  of  original  righteoufnefs, 
to  which  fucceeded  unrighteoufnefs  and  unholintfs.  It 
is  both  a  fin  and  a  puniftiment  for  fin  ;  and  fince  it 
comes  on  all  men  as  a  puniftiment,  it  muft  fuppofe  pre¬ 
ceding  fin,  which  can  be  nothing  but  Adam’s  difobe- 
dience  ;  the  guilt  of  which  is  made  over  to  his  pofterity 
by  imputation.  This  appears  ftill  more  evident  from  the 
pofterity  of  Adam  being  made  liable  to  eternal  death  in 
confequencc  of  his  tranfgreftion  ;  for  the  wages  of  fin  is 
death,  even  death  eternal,  which  never  can  be  infli&ed 
on  guiltlefs  perfons.  But  from  the  paffage  before  us  we 
learn,  that  44  by  the  offence  of  one  judgment  came  up¬ 
on  all  men  to  condemnation  and  therefore  the  guilt 
of  that  offence  muft:  be  reckoned  to  all  men,  or  they 
could  not  be  juftly  condemned  for  it.  That  Adam’s  fin 
is  imputed  to  his  pofterity,  appears  not  only  from  the 
words,  44  by  one  man’s  difobedience  many  were  made 
finners  but  likewife  from  the  oppofite  claufe,  44  fo  by 
the  obedience  of  One  (hall  many  be  made  righte¬ 
ous;”  for  the  many  ordained  to  eternal  life,  for  whom 
Chrift  died,  are  made  righteous,  or  juftified,  only  through 
the  imputation  of  his  righteoufnefs  to  them  ;  and  there¬ 
fore  it  follows,  that  all  men  are  made  finners  only  through 
the  imputation  of  Adam’s  difobedience. 

To  this  do&rine  it  is  faid  to  be  no  objection  that 
Adam’s  pofterity  were  not  in  being  when  his  fin  was 
committed ;  for  though  they  had  not  then  actual  being, 
they  had  yet  a  virtual  and  reprefentative  one.  They 
were  in  him  both  feminallij  and federally ,  and  Tinned  in 
him  *  ;  juft  as  Levi  was  in  the  loins  of  Abraham,  and  *  Rom.  v, 
paid  in  him  tithes  to  Melchizedeck  f .  From  Adam  they  12. 
derive  a  corrupt  nature ;  but  it  is  only  from  him,  as  their  ^  v“* 

federal  head,  that  they  derive  a  (hare  of  his  guilt,  and9,  x°j 
are  fubje£led  to  his  puniftiment.  That  he  was  a  federal  Adam  a  fe- 
head  to  all  his  pofterity,  the  divines  of  this  fchool  think  deral  head 
evident  from  his  being  called  a  figure  of  Chrift  J  ;  and  to  hispofte- 
the  firft  Adam  deferibed  as  natural  and  earthly,  in  con“+*j[0m  v 
tradiftin&ion  to  Chrift  the  fecond  Adam  deferibed  as*^ 
fpiritual  and  the  Lord  from  heaven;  and  from  the  pu¬ 
niftiment  threatened  againft  his  fin  being  inflitfted  not  on 
himfelf  only,  but  on  all  his  fucceeding  offspring.  He 
could-  not  be  a  figure  of  Chrift,  fey  they,  merely  as  a 
man  ;  for  all  the  Tons  of  Adam  have  been  men  as  well 
as  he,  and  in  that  fenfe  were  as  much  figures  of  Chrift 
as  lie  ;  yet  Adam  and  Chrift  are  conftantly  contrafted, 
as  though  they  had  been  the  only  two  men  that  ever 
exifted,  becaufe  they  were  the  only  two  heads  of  their 
refpedlive  offspring.  He  could  not  be  a  figure  of  Chrift 
on  account  of  his  extraordinarv  production  ;  for  though 
both  were  produced  in  ways  uncommon,  yet  each  was 
brought  into  the  world  in  a  way  peculiar  to  himfelf. 

The  firft  Adam  was  formed  of  the  duft  of  the  ground ; 
the  fecond,  though  not  begotten  by  a  man,  was  born  of 
a  woman.  They  did  not  therefore  referable  each  other 
in  the  manner  of  their  formation,  but  in  their  office  as 
Yy  2  covenant 
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covenant-heads;  and  in  that  alone  the  comparifon  be¬ 
tween  them  is  exaCl. 

Nor  have  any  of  the  pofterity  of  Adam,  it  is  faid,  rea- 
j  fon  to  complain  of  fuch  a  procedure.  Had  he  flood  in 
his  integrity,  they  would  have  been,  by  his  {landing, 
partakers  of  all  his  happinefs  3  and  therefore  fhould  not 
murmur  at  receiving  evil  through  his  fall.  If  this  do 
not  fatisfy,  let  it  be  confldered,  that  (ince  God,  in  his 
infinite  wifdom,  thought  proper  that  men  fhould  have  a 
head  and  reprefentative,  in  whofe  hands  their  good  and 
happinefs  fhould  be  placed,  none  could  be  fo  fit  for  this 
high  ftation  as  the  common  parent,  made  after  the 
image  of  God,  fo  wife,  fo  holy,  juft,  and  good.  Laftly, 
to  filence  all  objections,  let  it  be  remembered,  that 
what  God  gave  to  Adam  as  a  federal  head,  relating  to 
himfelf  and  his  pofterity,  he  gave  as  the  Sovereign  of 
the  univerfe,  to  whom  no  created  being  has  right  to  afk, 
Xu  What  doft  thou  *  ?” 

Such  are  the  confequences  of  Adam’s  fall,  and  fuch 
the  do&rinc  of  Original  fin,  as  maintained  by  the  more 
rigid  followers  of  Calvin.  That  great  reformer,  how¬ 
ever,  was  not  the  author  of  this  doClrine.  It  had  been 
taught  fo  early  as  in  the  beginning  of  the  fifth  century, 
by  St  Auguftine,  the  celebrated  bifhop  of  Hippo  (fee 
■Augustine)  3  and  the  authority  of  that  father  had 
made  it  more  or  lefs  prevalent  in  both  the  Greek  and 
Roman  churches  long  before  the  Reformation.  Calvin 
was  indeed  the  moll  eminent  modern  divine  by  whom 
it  has  been  held  in  all  its  rigour  ;  and  it  conftitutes  one 
great  part  of  that,  theological  fyftem,  which,  from  be¬ 
ing  taught  by  him,  is  now  known  by  the  name  of  Cat- 
\ vinifm . 

But  if  it  was  as  fovereign  of  the  univerfe  that  God 
gave  to  Adam  what  he  received  in  paradife  relating  to 
himfelf  and  his  pofterity,  Adam  could  in  no  fenfe  of  the 
words  be  a  federal  head  3  btcaufe,  upon  this  fuppofition, 
there  was  no  covenant.  The  Sovereign  of  the  univerfe 
may  unqueftionably  difpenfe  his  benefits,  or  withhold 
them,  as  feems  expedient  to  his  infinite  wifdom  ;  and 
none  of  his  fubje&s  or  creatures  can  have  a  right  to  fay 
to  him,  What  doft  thou  ?  But  the  difpenfing  or  with¬ 
holding  of  benefits  is  a  tranfa&ion  very  different  from 
the  entering  into  covenants  3  and  a  judgment  is  to  be 
formed  of  it  on  very  different  principles.  Every  thing 
around  us  proclaims  that  the  Sovereign  of  the  univerfe 
is  a  being  of  perfeCl  benevolence  3  but,  fay  the  difciples 
of  the  fchool  now  under  confideration,  the  difpenfation 
given  to  Adam  in  paradife  was  fo  far  from  being  the  off- 
fpring  of  benevolence,  that,  as  it  is  underftood  by  the 
followers  of  Calvin,  it  cannot  poflibly  be  reconciled  with 
the  eternal  laws  of  equity.  The  felf-exiftent  and  all- 
fufficient  God  might  or  might  not  have  created  fuch  a 
being  as  man  ;  and  in  either  cafe  there  would  have  been 
no  reafon  for  the  queftion  “  What  doft  thou  ?”  But  as 
foon  as  he  determined  to  create  him  capable  of  happi¬ 
nefs  or  mifery,  he  would  not  have  been  either  benevolent 
or  juft,  if  he  had  not  placed  him  in  a  ftate  where,  by  his 
own  exertions,  he  might,  if  he  choofe,  have  a  greater 
lliare  of  happinefs  than  of  mifery,  and  find  bis  exiftence, 
upon  the  whole,  a  blefting.  They  readily  acknowledge, 
that  the  exiftence  of  any  created  being  may  be  of  long¬ 
er  or  fhorter  duration,  according  to  the  good  pleafure  of 
the  Creator  5  and  therefore  they  have  no  obje&ion  to 
the  apoftolic  doClrine,  that  “  in  Adam  all  die for  im¬ 
mortality  being  not  a  debt,  but  a  free  gift,  may  be  be- 
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ftowed  on  any  terms,  and  with  perfeCl  juftlce  withdrawn  Fall  oi 
when  thefe  terms  are  not  complied  with.  Between 
death,  however,  as  it  implies  a  lofs  of  confeioufnefs,  and 
the  extreme  mifery  of  eternal  life  in  torments,  there  is 
an  immenfe  difference.  To  death  all  mankind  might 
juftly  be  fubje&ed  through  the  offence  of  one  3  becaufe 
they  had  originally  no  claim  to  be  exempted  from  it, 
though  that  one  and  they,too  had  remained  for  ever  in¬ 
nocent  :  but  eternal  life  in  torments  is  a  punifbment 
which  a  God  of  juftice  and  benevolence  can  never  in¬ 
fill  but  upon  perfonal  guilt  of  the  deepeft  die.  That fiftent wit ( 
we  can  perfonally  have  incurred  guilt  from  a  crime  com-the  Mi«| 
mitted  fome  thoufands  of  years  before  we  were  born,  is0^Go(^ 
impoflible.  It  is  indeed  a  notion  a  a  contrary  to  Scrip¬ 
ture  as  to  reafon  and  common  fenfe  :  for  the  apoftle  ex- 
prefsly  informs  us*,  “that  fin  is  the  tranfgreffion  of*^^ 
fome  law  3”  and  the  fin  of  Adam  was  the  tranfgreffion  4. 
of  a  law  which  it  was  never  in  our  power  either  to  ob- 
ferve  or  to  break.  Another  apoftle  f  affures  us,  that f  Rom#  iv I 
"  where  no  law  is,  there  is  no  tranfgreffion”  3  but  there  15. 
is  now  no  law,  nor  has  been  any  thefe  5000  years,  for¬ 
bidding  mankind  to  eat  of  a  particular  fruit ;  for,  ac¬ 
cording  to  the  Calvinifts  themfelves  J,  Adam  had  noj  Gilts M 
fooner  committed  his  firft  fin,  by  which  the  covenant dyofbk 
wdth  him  was  broken,  than  he  ceafed  to  be  a  covenant- 
head.  This  law  given  him  was  no  more  ;  the  promife™*  10‘ 
of  life  by  it  ceafed  5  and  its  fan&ion,  death,  took  place. 

But  if  this  be  fo,  how  is  it  poffible  that  his  unborn  po¬ 
fterity  fhould  be-  under  a  law  which  had  no  exiftence,  or 
that  they  fhould  be  in  a  worfe  ftate  in  confequence  of 
the  covenant  being  broken,  and  its  promife  having  ceaf¬ 
ed,  than  he  himfelf  was  before  the  covenant  was  fnft 
made  ?  He  was  originally  a  mortal  being,  and  was  pro- 
mifed  the  fopernatural  gift  of  immortality  on  the  fingle 
condition  of  his  abftaining  from  the  fruit  of  the  tree  of 
knowledge  of  good  and  evil.  From  that  fruit  he  did 
not  abftain  3  but  by  eating  it  fell  back  into  his  natural  r  n8 
ftate  of  mortality.  Thus  far  it  is  admitted  that  his  po-  tRe  icrip- 
fterity  fell  with  him:  for  thty  have  no  claim  to  a  fuper- ture,  and  | 
natural  gift  which  he  had  forfeited  by  his  tranfgreffion.^6  n.aturfc 
But  wc  cannot  admit,  fay  the  divines  of  this  fchool,  that0  1 
they  fell  into  his  guilt  3  for  to  render  it  poffible  for  a  man 
to  incur  guilt  by  the  tranfgreffion  of  a  law,  it  is  necef- 
fary  not  only  that  he  have  it  in  his  power  to  keep  the  law, 
but  alfo  that  he  be  capable  of  tranfgreffing  it  by  a  vo¬ 
luntary  deed.  But  finely  no  man  could  be  capable  of 
voluntarily  eating  the  forbidden  fruit  5CQO  years  before 
he  himfelf  or  his  volitions  exifted.  The  followers  of 
Calvin  think  it  a  (efficient  obje&ion  to  the  do&rine  of 
tranfubftantiation,  that  the  fame  numerical  body  cannot 
be  in  different  places  at  the  fame  inftant  of  time.  But 
this  ubiquity  of  body,  fay  the  rem  on  ft  rants,  is  not  more 
palpably  abfurd,  than  the  fuppofition  that  a  man  could 
exert  volitions  before  he  or  his  will  had  any  exiftence.  Up 
Nor  will  the  introduction  of  the  word  imputation  into  the  word 
this  important  queftion  remove  a  fingle  difficulty.  ForiMPUTA* 
what  is  that  we  mean  by  faying  that  the  fin  of  Adam  TI°v*/^ 
is  imputed  to  his  pofterity?  Is  the  guilt  of  that  lir> 
transferred  from  him  to  them  ?  So  furely  thought  Br 
Gill,  when  he  faid  that  it  is  made  over  to  them*  But 
this  is  the  fame  abfurdity  as  the  making  over  of  the  fen- 
fible  qualities  of  bread  and  wine  to  the  internal  fub- 
ftance  of  our  Saviour’s  body  and  blood  I  This  imputa¬ 
tion  either  found  the  pofterity  of  Adam  guilty  of  his 
fin,  or  it  made  them  fo.  It  could  not  find  them  guilty 
*  for 


1 


f  ;t  II. 


T  II  E  O 


J  of  A-  for  the  reafon  already  affigned  ;  as  well  as  becaufe  the 
d  >  and  apoftle  fays  exprefsly,  that  for  the  offence  of  one  judge- 
I  i  on*e~  raent  came  upon  all  men,  which  would  not  be  true  had 
(j  ^nces> ,  all  offended.  It  could  not  make  them  guilty  ;  for  this 
v  T_"  reafon,  that  if  there  be  in  phylics  or  metapliyfics  a  fingle 
truth  felf-evident,  it  is,  that  the  numerical  powers,  ac¬ 
tions,  or  qualities,  of  one  being  cannot  poftibly  be  trans¬ 
ferred  to  another,  and  be  made  its  powers,  anions,  or 
qualities.  Different  beings  may  in  diftant  ages  have 
qualities  of  the  fame  kind  ;  but  as  eafily  may  4  and  3 
be  made  equal  to  9,  as  two  beings  be  made  to  have  the 
fame  identical  quality.  In  Scripture  we  nowhere  read 
of  the  a&ions  of  one  man  being  imputed  to  another. 
“  Abraham  (\ye  are  told)  believed  in  God,  and  it  was 
counted  to  him  for  righteoufnefs but  it  was  his  own 
faith,  and  not  the  faith  of  another  man,  that  was  fo 
counted.  “  To  him  that  worketh  not,  but  believeth, 
his  faith  (not  another’s)  is  imputed  for  righteoufnefs.” 
And  of  our  faith  in  him  that  raifed  Chrift  from  the 
dead,  it  is  faid,  that  “  it  fhall  be  imputed,  not  to  our 
fathers  or  our  children,  but  to  us  for  righteoufnefs.” 

M  iiiig  of  When  this  phrafe  is  ufed  with  a  negative,  not  only  is 
th  A*>rd  the  man’s  own  perfonal  fin  fpoken  of,  but  the  non-im- 
in  ip-  putation  of  that  fin  means  nothing  more  but  that  it 
brings  not  upon  the  (inner  condign  punifhment.  Thus 
when  Shemei  “  faid  unto  David,  Let  not  my  lord  im¬ 
pute  iniquity  unto  me  ;”  it  could  not  be  his  meaning 
that  the  king  (hould  not  think  that  he  had  offended  •, 
for  with  the  fame  breath  he  added,  “  Neither  do  thou 
remember  that  which  thy  fervant  did perverfely ,  the  day 
that  my  lord  the  king,  went  of  Jerufalem,  that  the  king 
fhould  take  it  to  his  heart .  For  thy  fervant  doth  know 
that  l  have  finned”  Here  he  plainly  confeffes  his  fin, 
and  declares,  that  by  intreating  the  king  not  to  impute 
it  to  him ,  he  wifhed  only  that  it  fhould  not  be  fo  remem¬ 
bered  as  that  the  king  fhould  take  it  to  heart,  and  pu- 
nifh  him  as  his  perverfenefs  defer ved.  When  therefore 
*  or.v-  it  is  faid*,  that  “  God  was  in  Chrifl  reconciling  the 
world  to  himfelf,  not  imputing  to  them  their  iniquities, 
the  meaning  is  only  that  for  Chrift’sfake  he  was  pleafed 
to  exempt  them  from  the  puniihment  due  to  their  fins. 
In  like- manner,  when  the  prophet,  foretelling  the  fuf- 
ferings  of  the  Meffiah,  fays,  that  “  the  Lord  laid  on 
him  the  iniquity  of  us  all,”  his  meaning  cannot  be,  that 
the  Lord  by  imputation  made  his  immaculate  Son  guilty 
of  all  the  fins  that  men  have  ever  committed;  for  in  that 
cafe  it  would  not  be  true  that  the  “  juft  fuffered  for  the 
r  etcr  unjuft,”  as  the  apoftle  exprefsly  teaches  f  :  but  the  fenfe 
ikh,  of  the  verfe  muft  be,  as  Bilhop  Covcrdale  tranflated  it, 
“  through  him  the  Lord  pardoneth  all  our  fins.”  This 
interpretation  is  countenanced  by  the  ancient  verfion  of 
the  Seventy,  kk.i  K v^teg  ctulov  roug  ujAuglixig 

yuvv ;  words  which  exprefs  a  notion  very  different  from 
that  of  imputed  guilt.  The  Meffiah  was,  without  a 
breach  of  juftice,  delivered  for  fins  of  which  he  had  vo¬ 
luntarily  offered  to  pay  the  penalty  ;  and  St  Paul  might 
have  been  juftly  charged  by  Philemon  with  the  debts  of 
Onefimus,  which  he  had  defired  might  be  placed  to  his 
account.  Had  the  apoftle,  however,  expreffed  no  fuch 
defire,  furelv  Philemon  could  by  no  deed  of  his  have 
made  him  liable  for  debts  contra&ed  by  another ;  far 
lefs  could  he  by  imputation ,  whatever  that  word  may 
mean,  have  made  him  virtually  concur  in  the  contracting 
of  thofe  debts.  He  could  not  have  been  juftly  fubje&ed 
to  differing  without  his  own  confent  ;  and  he  could  not 
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poftibly  have  been  made  guilty  of  the  fins- of  thofe  for  Fall  of  A- 

whom  he  fuffered.  ^confe- 

The  doCtrine  of  imputed  guilt  therefore,  as  underftood  quenceSt 
by  the  Calvinifts,  is,  in  the  opinion  of  their  opponents, 
without  foundation  in  Scripture,  and  contrary  to  the  na¬ 
ture  of  things.  It  is  an  impious  abfurdity  (lay  they),  to 
which  the  mind  can  never  be  reconciled  by  the  hypo- 
thefis,  that  all  men  were  in  Adam  both  feminally  and 
federally,  and  finned  in  him,  as  Levi  paid  tithes  to 
Melchizedeck  in  the  loins  of  Abraham.  The  apoftle, 
when  he  employs  that  argument  to  leffen  in  the  minds 
of  his  countrymen  the  pride  of  birth  and  the  lofty  opi¬ 
nions  entertained  of  their  priefthood,  plainly  intimates, 
that  he  was  ufing  a  bold  figure,  and  that  Levi’s  paying 
tithes  is  not  to  be  underftood  in  a  itriCt  and  literal  fenfe. 

“  Now  confider  (fays  he)  how  great  this  man  was,  unto 
whom  even  the  patriarch  Abraham  gave  the  tenth  of 
the  fpoils.  And,  as  I  may  fo  fay ,  Levi  alfo,  who  re- 
ceiveth  tithes,  paid  tithes  in  Abraham  :  for  he  was  yet 
in  the  loins  of  his  father  when  Melchizedeck  met  him.” 

This  is  a  very  good  argument  to  prove  that  the  Leviti- 
cal  priefthood  was  inferior  in  dignity  to  that  of  Melchi¬ 
zedeck  ;  and  by  the  apoftle  it  is  employed  for  no  other 
purpofe.  Levi  could  not  be  greater  than  Abraham, 
and  yet  Abraham  was  inferior  to  Melchizedeck.  This  xaI 
is  the  whole  of  St  Paul’s  reafoning,  which  lends  no  fup-  Moral  guilt 
port  to  the  doCtrine  of  original  fin,  unlefs  it  can  be  cannot  be 
fbown  that  Levi  and  all  his  defeendants  contracted  from  tranfmitted 
this  circumftance  fuch  a  ftrong  propenfity  to  the  paying  ™ ™na  er 
of  tithes,  as  made  it  a  matter  of  extreme  difficulty  for 
them,  in  every  fubfequent  generation,  to  comply  with 
that  part  of  the  divine  law  which  conftituted  them  re¬ 
ceivers  of  tithes.  That  all  men  were  feminally  in  A- 
dam,  is  granted  ;  and  it  is  likewife  granted  that  they 
may  have  derived  from  him,  by  ordinary  generation, 
difeafed  and  enfeebled  bodies :  but  it  is  as  impoftible  to 
believe  that  moral  guilt  can  be  tranfmitted  from  father 
to  fon  by  the  phyfical  aCt  of  generation,  as  to  conceive 
a  fcarlet  colour  to  be  a  cube  of  marble,  or  the  found  of 
a  trumpet  a  cannon  ball.  That  Adam  was  as  fit  a  per- 
fon  as  any  other  to  be  entrufted  with  the  good  and  hap- 
pinefs  of  his  pofterity,  may  be  true  ;  but  there  is  no  fit- 
nefs  whatever,  according  to  the  Arminians,  in  making 
the  everlafting  happinefs  or  mifery  of  a  whole  race  de¬ 
pend  upon  the  conduCt  of  any  fallible  individual.  “  That 
any  man  fhould  fo  reprefent  me  (fays  Dr  Taylor  *),  *  Dottrine 
that  when  he  is  guilty,  I  am  to  be  reputed  guilty  ;  °t Original 
when  he  tranfgreffes,  I  (hall  be  accountable  and  punifli-  Part  m* 
able  for  his  tranfgrefiion  ;  and  this  before  I  am  born, 
and  confequently  before  I  am  in  any  capacity  of  know¬ 
ing,  helping,  or  hindering,  what  he-doth  :  all  this  every 
one  who  ufeth  hi-s  underftanding  muft  clearly  fee  to  be 
falfe,  unreafonable,  and  altogether  inconfiftent  with  the 
truth  and  goodnefs  of  God.”  And  that  no  fuch  appoint¬ 
ment  ever  had  place,  he  endeavours  to  prove,  by  fhow- 
ing  that  the  texts  of  Scripture  upon  which  is  built  the 
doCtrine  of  the  Calvinifts  refpedting  original  fin,  will 
each  admit  of  a  very  different  interpretation.  I22 

One  of  the  ftrongeft  of  thefe  texts  is  Romans  v.  19*  The  feveral 
which  we  have  already  quoted,  and  which  our  author  texts  on 
thus  explains.  He  obferves,  that  the  apoftle  was  a  Jew, 
familiarly  acquainted  with  the  Hebrew-  tongue;  that  he  bujlt  capa- 
wTrote  his  epiftle  as  well  for  the  ufe  of  his  own  country- ble  of  a  dif- 
men  refiding  in  Rome,  as  for  the  benefit  of  the  Gentile  ferent  in- 
converts;  and  that  though  he  made  ufe  of  .  the  Gieek  q^preta* 

language, tlQn* 
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^Un>°amf  lan8'ua^e’  as  moft  generally  underftood,  he  frequently 
its  confe-  emPioyeci  Hebrew  idioms.  Now  it  is  certain  that  the 
quences.  Hebrew  words  rrwan  and  pp,  “  fin  and  iniquity,”  are 

- - frequently  ufed  in  the  Old  ieftament  to  fignify  fujfer- 

i?ig,  by  a  figure  of  fpeech  which  puts  the  effeft  for  the 
caufe  5  and  it  is  furely  more  probable,  that  in  the  verfe 
Under  confideration,  the  apoftle  ufed  the  correfponding 
Greek  word  ccpct^raXoi  in  the  Hebrew  fenfe,  than  that 
lie  meant  to  contradict  what  he  had  faid  in  the  former 
verfe,  by  teaching  that  all  men  were  made  guilty  of  an 
aCt  of  difobedience  committed  thoufands  of  years  before 
the  majority  of  them  had  any  being.  In  the  preceding 
verfe  he  fays,  “  that  by  the  offence  of  one,  judgment 
came  upon  all  men  to  condemnation.”  But  this  cannot 
be  true,  if  by  that  offence  all  men  were  made  finners  ; 
for  then  judgment  muft  have  come  upon  each  for  his 
own  fhare  in  the  original  difobedience.  “  Any  one 
may  fee  (fays  our  author)  that  there  is  a  vaft  difference 
between  a  man’s  making  himfelf  a  finner  by  his  own 
wicked  a&,  and  his  being  made  a  finner  by  the  wicked 
a£t  of  another .  In  the  latter  cafe,  he  can  be  a  finner 
in  no  other  fenfe  but  as  he  is  a  fufferer  ;  juft  as  Lot  would 
.  have  been  made  a  finner  with  the  Sodomites,  had  he 
en*  XIX*  been  confumed  in  the  iniquity  of  the  city  *  ;  and  as  the 
fubjeCts  of  Abimelech  would  have  been  made  finners, 
■f  Gen  xx  *n^e8rhy  of  his  heart,  committed  adultery 

with  Abraham’s  wife-f-.  That  the  people  of  Gerar 
could  have  contra&ed  any  real  guilt  from  the  adultery 
of  their  fovereign,  or  that  he,  by  lying  with  a  woman 
whom  he  had  reafon  to  believe  to  be  not  the  wife  but 
the  lifter  of  another  man,  would  have  incurred  all  the 
moral  turpitude  of  that  crime,  are  pofitions  which  can¬ 
not  be  maintained.  Yet  he  fays,  that  Abraham  had 
brought  upon  him  and  on  his  kingdom  a  great  fin ; 
though  it  appears,  from  comparing  the  6th  verfe  with 
the  1 7th  and  i8th,  that  he  had  not  been  brought  under 
fin  in  any  other  fenfe  than  as  he  was  made  to  fufier  for 
taking  Sarah  into  his  houfe.  In  this  fenfe,  “  Chrift, 
though  we  are  fure  that  he  knew  no  fin,  was  made  fin 
for  us,  and  numbered  with  the  trarifgreffors,”  becaufe  he 
fuffered  death  for  us  on  the  crofs ;  and  in  this  fenfe  it 
is  true,  that  by  the  difobedience  of  Adam  all  mankind 
were  made  finners,  becaule,  in  eonfequence  of  his  of¬ 
fence,  they  were  by  the  judgment  of  God  made  fubjeft 
to  death. 

But  it  may  be  thought  that  this  interpretation  of  the 
words fin  and, finners,  though  it  might  perhaps  be  ad¬ 
mitted  in  the  19th  verfe,  cannot  be  fuppofed  to  give  the 
apoftle’s  real  meaning,  as  it  would  make  him  employ  in 
the  1 2th  verfe  an  abfurd  argument,  which  has  been  al¬ 
ready  noticed.  But  it  may  perhaps  be  poffible  to  get 
quit  of  the  abfurdity,  by  examining  the  original  text  in- 
llead  of  our  tranflation.  The  words  are,  kcu  ov%g  ug  Trccflag 
ctv$(>6)7rcjjg  0  Savctjog  ^jjA0gy  ep  co  7rccv\sg  vp&ccglcy.  In  order 
to  afcertain  the  real  fenfe  of  thefe  words,  the  firfl  thing 
to  be  done  is  to  difcover  the  antecedent  to  the  relative 
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Pur  ^  ran  fl  a  tors  feem  to  confider  it  as  ufed  abfolute-  Fall  0f, 
ly  without  any  antecedent;  but  this  is  inaccurate,  as  it  dara(a! 
may  be  queftioned  whether  the  relative  was  ever  ufed  in  itUonf' 
any  language  without  an  antecedent  either  expreffed  oru? 
underftood.  Accordingly,  the  Calvinift  critics,  and  r 
even  many  Remonftrants,  confider  mg  ccv^uttov  in  the 
beginning  of  the  verfe  as  the  antecedent  to  «  in  the  end 
of  it,  and  tranftate  the  claufe  under  confideration  thus: 

“  And  f°  dt*ath  hath  palft  d  upon  all  men,  in  whom 
(viz.  Adam)  all  have  finned.”  Qavdjog,  however,  Hands 
much  nearer  to  «  than  uvfywnov  ;  and  being  of  the  fame 
gender,  ought,  we  think,  to  be  confidered  as  its  real 
antecedent ;  but  if  fo,  the  claufe  under  confideration 
fbould  be  thus  tranflated  :  “  and  fo  death  hath  palled 
upon  all  men,  unto  which  (o)  all  have  finned,  or,  as 
the  Arminians  explain  it,  have  fuffered.  If  this  criti- 
cifm  be  admitted  as  juft,  t<p  »  muft  be  confidered  as 
ftanding  here  under  a  particular  emphafis,  denoting  the 
utfiioft  length  of  the  confequcnces  of  Adam’s  fin  (p)  ; 

if  the  apoftle  had  faid,  u  fo  far  have  the  confequences 
of  Adam’s  fin  extended,  and  fpread  their  influence 
among  mankind,  introducing  not  only  a  curfe  upon  the 
earth,  and  forrow  and  toil  upon  its  inhabitants,  but  even 
death,  universal  death,  in  every  part,  and  in  all 
ages  of  the  world.”  His  words  (fay  the  Remonftrants) 
will  unqueftionably  bear  this  fenfe  ;  and  it  is  furely 
much  more  probable  that  it  is  their  true  fenfe,  than  that 
an  infpired  writer  ftiould  have  taught  a  dodlrine  fubver- 
five  of  all  our  notions  of  right  and  wrong,  and  which, 
if  really  embraced,  muft  make  us  incapable  of  judging 
when  we  are  innocent  and  when  guilty. 

When  the  apoftle  fays  that  there  is  none  righteous, 
no  not  one,  he  gives  us  plainly  to  underftand  that  he  is 
quoting  from  the  14th  Pfalm  ;  and  the  queftionfirft  to  be 
anfwered  is.  In  what  fenfe  were  thefe  words  ufed  by  the 
Pfalmift  ?  That  they  were  not  meant  to  include  all  the 
men  and  women  then  living,  far  lefs  all  that  have  ever 
lived,  is  plain  from  the  fifth  verfe  of  the  fame  Pfalm, 
where  we  are  told  that  thofe  wicked  perfons  u  were  in 
great  fear,  becaufe  God  was  in  the  congregation  of  the 
righteous .”  There  was  then,  it  feems,  a  congregation  of 
righteous  perfons,  in  oppofition  to  thofe  called  the  chil¬ 
dren  of  men ,  of  whom  alone  it  is  faid  that  there  was 
none  that  did  good,  no  not  one.  The  truth  is,  that  the 
perfons  of  whom  David  generally  complains  in  the  book 
of  Pfalms,  conftituted  a  ftrong  party  difaffe&ed  to  his 
perfon  and  government.  That  fadlion  he  deferibes  as 
proud  and  opprefiive,  as  devifing  mifehief  againft  him, 
as  violent  men  continually  getting  together  for  war. 

He  ftyles  them  his  enemies  ;  and  fometimes  chara&erizes 
them  by  the  appellation  which  was  given  to  the  apoftate 
defeendants  of  Cain  before  the  deluge.  Thus  in  the 
57th  Pfalm,  which  was  compofed  when  he  fled  from 
Saul  to  the  cave  in  which  he  fpared  that  tyrant’s  life, 
he  complains,  “  I  lie  among  them  that  are  fet  on  fire, 
even  the  SONS  of  men,  whofe  teeth  are  fpears,”  &c. ; 

and 


T£?J^  r\'vhe,n,  “"ftnied  with  a  dative  cafe,  often  fignifies  to  or  unto,  is  known  to  every  Greek  fcholar. 
a  o  '  "  £  ° /*’  16  Way  tofame>  (Lucian)  ^  K uKov^ycg  g m  ru  Swv*]*,  a  criminal  unto  death ,  (Demofth.).  E sr« 

fGal  V  i  *1“'  k  T7  10  eU  1  °r  executton'  (I<oo.).  '[fiiii  ITT  exalte,  ye  have  been  called  to  liberty, 

See  alfo  ■  Th„f  5  6V  *«'"?.  ^  created  in  Chrift  Jefus  unto  good  works,  (Ephef.iL  10.'). 

,PV  p .  L  •  !Vl  7Vr  u-  x4-  •»  and  raany  other  places  of  the  New  Teftament. 

{  )  E®  *  has  hkevvife  this  import,  denoting  the  terminus  ad  quern  in  Phil.  iii.  12.  and  iv.  10. 
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Pal ,f  A-  and  again,  in  the  58th  Pfalm,  he  fays,  “  Do  ye  indeed 
and  fpeak  righteoufnefs,  O  congregation  ?  Do  ye  judge 
nfe*  uprightly,  O  ye  Tons  of  men  ?”  By  comparing  thefe 
__  texts  with  1  Sam.  xxvi.  19.  it  will  appear  evident  that 
by  the  SONS  OF  MEN  mentioned  in  them,  he  meant  to 
characterize  thofe  enemies  who  exafperated  Saul  againft 
him.  Now  it  is  well  known,  that  there  was  a  party  ad¬ 
hering  to  the  interefts  of  the  houfe  of  Saul,  which  conti¬ 
nued  its  enmity  to  David  during  the  40  years  of  his 
reign,  and  joined  with  Abfalom  in  rebellion  againft  him 
only  eight  years  before  his  death.  But  it  is  the  opinion 

\K$nond, of  the  moft  judicious  commentators  f,  that  the  14th 

&c,  Pfalm  was  compofed  during  the  rebellion  of  Abfalom  ; 
and  therefore  it  is  furely  much  more  probable,  that  by 
the  children  of  men ,  of  whom  it  is  faid  there  is  “  none 
that  doth  good,  no  not  one,”  theinfpired  poet  meant  to 
characterize  the  rebels,  than  that  he  fliould  have  dired- 
ly  contradicted  himfelf  in  the  compafs  of  two  fentences 
fucceeding  each  other.  Had  he  indeed  known  that  all 
the  children  of  men,  as  defeending  from  Adam,  “  are 
utterly  indifpofed,  difabled,  and  made  oppofite  to  all 
that  is  fpiritually  good,  and  wholly  and  continually  in¬ 
clined  to  all  evil,”  he  could  not,  with  the  leaf!  degree 
of  conliftency,  have  reprefented  the  Lord  as  looking 
down  from  heaven  upon  them,  to  fee  if  there  were  any 
that  did  underftand  and  feek  after  God  ;”  but  if  by  the 
children  of  men  was  meant  only  the  rebel  fadion,  this 
fcenical  reprefentation  is  pcrfedly  confident,  as  it  was 
natural  to  fuppofe  that  there  might  be  in  that  faCtion 
fome  men  of  good  principles  milled  by  the  arts  of  the 
rebel  chiefs. 

Having  thus  afeertained  the  fenfe  of  the  "words  as  ori¬ 
ginally  ufed  by  the  Pfalmift,  the  Arminian  proceeds  to 
inquire  for  what  purpofe  they  were  quoted  by  the  a- 
poftle  ;  and  in  this  inquiry  he  feems  to  find  nothing  dif¬ 
ficult.  The  averffon  of  the  Jews  from  the  ad  million  of 
the  Gentiles  to  the  privileges  of  the  gofpel,  the  high 
opinion  which  they  entertained  of  their  own  worth  and 
fuperiority  to  all  other  nations,  and  the  ftrong  perfua- 
fion  which  they  had  that  a  ftri Cl  obedience  to  their  own 
law  was  fufficient  to  juftify  them  before  God,  arc  fads 
univerfally  known  ;  but  it  was  the  purpofe  of  the  apoftle 
to  prove  that  all  men  flood  in  need  of  a  Redeemer,  that 
Jews  as  well  as  Gentiles  had  been  under  the  dominion 
of  fin,  and  that  the  one  could  not  in  that  refped  claim 
any  fuperiority  over  the  other.  He  begins  his  epiflle, 
therefore,  with  Ihowing  the  extreme  depravity  of  the 
Heathen  world;  and  having  made  good  that  point,  lie 
proceeds  to  prove,  by  quotations  from  the  book  of 
Pfalms,  Proverbs,  and  Ifaiah,  that  the  JewTs  were  in  no¬ 
wife  better  than  they,  that  every  mouth  might  be  (hop¬ 
ped,  and  all  the  world  become  guilty,  or  infufiicient  for 
their  own  juftification  before  God. 

The  next  proof  brought  by  the  Calvinifts  in  fupport 
of  their  opinion,  that  all  men  derive  guilt  from  Adam 
by  ordinary  generation,  is  that  text  in  which  St  Paul 
fays  that  the  Ephefians  “  were  by  nature  children  of 
wrath  even  as  others.”  To  this  their  opponents  reply, 
that  the  dodrine  of  original  fin  is  in  this  verfe,  as  in  the 
lafl  quoted,  countenanced  only  by  our  tranflation,  and 
not  by  the  original  Greek  as  underftood  by  the  ancient 
fathers  of  the  Chriftian  church,  who  were  greater  ma¬ 
ilers  of  that  language  than  we.  The  words  are  xoti 
Tfjcy#  Qvfftt  \  in  which  it  is  obvious,  that  rtxvcc, 
though  in  its  original  fenfe  it  fignifies  the  genuine  chil- 
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dren  of  parents  by  natural  generation,  cannot  be  fo  un¬ 
derftood  here ;  becaufe  no  man  was  ever  begotten  by, 
or  born  of,  the  abftrad  notion  wrath.  It  mud  there¬ 
fore  be  ufed  figuratively ;  and  in  other  places  of  ferip- 
ture  it  often  denotes  a  clofe  relation  to  any  perfon  or 
thing.  Thus  we  read  of  the  children  of  God ,  of  the 
kingdom ,  the  refurre&ion ,  wifdom ,  light ,  obedience ,  and 
peace ;  whence  it  is  concluded,  that  by  the  children  of 
wrath  are  meant  thofe  who  are  liable  to  puniftiment  or 
rejedion.  And  becaufe  there  were  in  thofe  days  fome 
children,  in  a  lower  and  lefs  proper  fenfe,  by  adoption , 
and  others,  in  a  higher  and  more  proper  fenfe,  by  natu¬ 
ral  generation ,  of  whom  the  relation  of  the  latter  to 
their  parents  was  much  clofer  than  that  of  the  former  ; 
the  apoftle  tells  the  Ephefians,  that  they  were  by  na¬ 
ture  children  of  wrath,  to  convince  them  that  they  were 
really  liable  to  it  by  the  ftrideft  and  clofeft  relation 
poflible.  That  the  word  (pvm  1  here  is  of  the  fame  im¬ 
port  with  really  or  truly,  and  that  it  does  not  fignify 
what  we  mean  by  nature  in  the  proper  fenfe  of  that 
word,  the  ancient  fathers  are  generally  agreed  * ;  and  *  See  Ham- 
that  the  modern  Greeks,  who  ftill  fpeak  a  dialed  oimoiid  and 
the  noble  language  of  their  anceftors,  underftand  the  Whitby  on 
word  in  the  fame  fenfe,  is  apparent  from  their  verfion  of  t^>e, 
the  text  before  us.  In  the  moft  corred  and  elegant tlieword 
edition  of  the  New  Teftament  in  their  vernacular  tongue,  <pvm* 
the  words  under  confideration  are  thus  rendered ;  xxt 
C pvariKct  YlHCKtS-olv  Tixyct  ogyy)<;  a tretv  xcti  ct  Kcikci,  where  it  is 
impoflible  that  (pvnxx  can  fignify  natural,  otherwife  the 
apoftle  will  be  made  to  fay,  not  that  we  are  by  na¬ 
ture  derived  from  Adam  liable  to  wrath,  but  that  we 
were  naturally  begotten  by  wrath  in  the  abftrad  !  For 
taking  the  word  <pvmi  in  the  fenfe  of  really  or  truly , 
both  the  ancient  and  modern  Greeks  appear  indeed  to 
have  the  authority  of  St  Paul  himfelf;  who,  writing  to 
Timothy,  calls  him  yy»j o-iov  texjw,  “  his  true  or  genuine 
fon;”  not  to  fignify  that  he  was  the  child  of  the  apoftle 
by  natural  generation,  but  that  he  was  clofely  related  to 
him  in  the  faith  to  which  St  Paul  had  converted  him* 

That  the  words  rzxyx  (pvru  cgyyi$  can  fignify  nothing  but 
.  truly  or  really  relations  to  wrath ,  is  ftill  farther  evident 
from  the  ground  aftigned  of  that  relation.  It  is  not  the 
fin  of  Adam,  or  the  impurity  of  natural  generation, 

“  but  the  trefpaffes  and  fins  in  which  the  Ephefians  in 
time  pad  walked ,  according  to  the  courfe  of  the  world, 
according  to  the  prince  of  the  power  of  the  air,”  the 
fpirit  that  at  the  time  of  the  apoftle’s  writing  “  work¬ 
ed  in  thq  children  of  difobedience.”  Surely  no  man 
can  fuppofe  that  the  Ephefians  at  any  paft  time  walked v 
in  Adam’s  trefpafs  and  fin,  or  that  the  prince  of  the 
power,  of  the  air  tempted  them  to  eat  the  forbidden 
fruit. 

Having  thus  commented  on  the  principal  texts  which 
are  cited  from  the  New  Teftament  to  prove  the  dodrino 
of  original  fin,  the  Armmlans  treat  thofe  which  are 
quoted  from  the  Old  Teftament,  in  fupport  of  the  fame 
dodrine,  with  much  lefs  ceremony.  Thus,  when  Job 
fays,  “  who  can  bring  a  clean  thing  out  of  an  unclean  ? 

Not  one,”  he  is  fpeaking,  fay  they,  not  of  the  pravity 
of  our  nature,  but  of  its  frailty  and  weaknefs,  of  the 
(hortnefs  and  mifery  of  human  life..  The  fentence  is 
proverbial ;  and  as  it  is  ufed  only  to  fignify,  that  nothing 
can  be  more  perfed  than  its  original,  it  muft,  whenever 
it  occurs,  be  underftood  according  to  the  fubjed  to 
which  it  is  applied.  That  in  the  place  under  confidera¬ 
tion 
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F:-U  of  V-  tIOn  it  refers  lo  oui'  mortality ,  they  think  plain  from  the 
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its'cohfe-  conlext?  an^  Dr  Taylor  adds*,  with  Tome  plaufibility, 
qaouces.  that  ^  the  words  refer  to  the  guilt  which  we  are  fup- 

- v — —  pofed  to  derive  from  Adam,  they  will  prove,  too  much 

*  Scripture iq  ferve  the  common  fcheme  of  original  fin.  They  will 
.prove  that  our  natural  and  inherent  pravity*  fo  far  from 
•rendering  us  fit  fubje&s  of  wrath,  may  be  urged  as  a 
-tea fori  why  God  fnould  not  even  bring  us  into  judge¬ 
ment  ;  for  the  patriarch’s  whole  expoftulation  runs  tbps, 
“  Deft  thou  open  thine  eyes  upon  fuch  a  one,  and 
bringeft  me  into  judgment  with  thee  ?  Who  can  bring 
a  clean  thing  out  of  ah  unclean  ?” 

The  other  text,  quoted  from  the  fame  book,  they 
think  (till  lefs  to  the  purpofe  ;  for  Eliphaz  is  evidently 
contrafting  the  creajture  with  the  Creator  *,  in  compari- 
fon  with  whom,  he  might  well  fay,  without  alluding  to 
original  guilt,  “  what  is  man  that  he  (hould  be  clean  ? 
and  he  who  is  born  of  a  woman  that  he  (hould  be 
righteous  ?  Behold  he  putteth  no  truft  in  his  faints  5 
yea  the  heavens are  not  clean  in  his  figlit.  How  much 
more  abominable  and  filthy  is  man,  who  drinketh  ini¬ 
quity  like  water  He  does  not  fay,  who  derives  by 


birth  an  iniquitous  nature  ^  for  he  knew  well,  that  as 
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we  are,  born,  \ve  are  the  pure  Workmanfhip  of  God, 
“  whofe  hands  have  fafhioned  and  formed  every  one  of 
usj”  but  “  who  drinketh  iniquity  like  water,’’  who 
maketh  himfelf  iniquitous  by  running  headlong  into 
every  vicious  pra&iee. 

Of  the  text  quoted  from  the  fifty-firfEpfalm  in  fup- 
port  of  the  doCtrine  of  original  fin,  Dr  Taylor  laboursf, 
by  a  long  and  ingenious  oriticifm,  to  prove  that  our 
tranflators  have  miftaken  the  fenfe.  The  word  which 
they  have  rendered  fljapen,  he  (hows  to  be  u fed  once  by 
Ifaiah,  and  twice  in  the  book  of  Proverbs,  to  (ignify 
brought  forth  ;  and  that  ^’hich  is  rendered  conceived  me , 
is  never,  he  fays,  employed  m  feripture  to  denote  hu¬ 
man  conception.  In  this  lad  remark,  however,  he  is 
contradicted  by  a  great  authority,  no  lefs  indeed  than 

t _  that  of  Mr  Parkhurft  J,  who  fays,  that  the  LXX  con- 

Lexicon  on  ftantly  render  it  by  xurvctm  or  lyKtccotu,  and  the  Vulgate 
the  word  generally  by  concipio .  Without  taking  upon  us  to  de- 
;  cide  between  thefe  two  eminent  Hebrew  fcholars,  we 
j{  Gen.  xxx.  (hall  only  ob ferve,  that  upon  one  occafion  ||  it  certainly 
compared5*  denotes  ideas  much  groffer  than  thofe  which  the  Pfalmift 
with  xxxi.  niu^  -have^had  of  his  mother’s  conception  5  and  that 


}  See  his 


10. 


there,  at  lead,  Dr  Taylor,  properly  tranflates  it,  incalef- 
cebant,  adding,  “  de’  hoc  vero  inealefeendi  genere  loqui 
Davidem  nemo  fanus  exiftimare  poted.  Matrem  enim 
incaluiffe,  aut  ipfum  calefeciffe  eo  modo  quo  incalefce- 
rent  Jacobi  pecudes  Regem  dicere,  prorfus  indecorum  et 
abfurdum.”  He  contends,  however,  that  the  original 
force  of  the  word  is  to  be  hot,  and  that  it  is  applied  to 
conception,  to  refentment ,  to  warmth  by  which  the  body 
is  nourifhed,  to  idolaters  in  love  with  idols,  and  to  the 
heat  of  metals.  The  heat  of  idolaters,  of  refentment, 
and  of  metals,  are  evidently  foreign  to  the  Pfalmift’s 
purpofe**,  and  the  idea  conveyed  by  the  word  inealefeere 
being  fet  afide  for  the  reafons  already  afligned,  there  re¬ 
mains  only  the  warmth  by  which  the  body  is  nourifhed, 
and  of  that  warmth  our  author  is  confident  that  David 
fpoke. 

If  this  criticifm  be  admitted,  the  whole  verfe  will 
then  run  thus  :  “  Behold  I  was  born  in  iniquity,  and  in 
iin  did  my  mother  nurfe  me  5”  which  hath  no  reference 
To  the  original  formation  of  his  conflitution,  but  is  a 


periphrafis  of  his  being  a  /inner  from  the  womb,  and  Fail  I 
means  nothing  more  than  that  he  was  a  great /inner,  or  \ 
had  contracted  early  habits  of  fin.  He  no  more  de-  Uscor 
figned  to  fignify  in  this  verfe,  that  by  ordinary  genera-  L.qu<* 
tion  he  had  a  nature  conveyed  to  him  which  was  “  ut-  Y 
terly  indifpofed,  difabled,  and  oppolite  to  all  that  is 
fpiritually  good,  and  wholly  and  continually  inclined  to 
evil,”  than  he  meant  in  another  *  to  fignify  ftrictly  and  *  Pf.  1 
properly  that  “the  wicked  are  eftranged  from  the 3- 
womb,  and  TELL  LIES  as  foon  as  they  are'bornj”  or 
that  Job  meant  to  fignify  f  ,  that  from  the  moment  hetlobxj 
came  from- his  mother’s  womb  he  had  been  a  guide  to18, 
the  widow  and  a  fuecour  to  the  fatherlefs.  All  thefe 
are -hyperbolical  forms  of  expreftion  $  which,  though 
they  appear  drained,  sand  perhaps  extravagant,  to  the 
phlegmatic  inhabitants  of  Europe,  are  perfectly  fuited 
to  the  warm  imaginations  of  the  orientals,  and  to  the 
genius  of  eaftern  languages.  They  mean  not  that  Job 
was  born  with  habits  of  virtue,  that  the  wicked  adlually 
walked,  and  fpoke,  and  fpoke  lies  from  the  inftant  of 
'  their  birth,  or  that  the  Pfalmift  was  really  fbapen  in  fin 
and  conceived  in  iniquity .  This  laft  fentence,  if  inter¬ 
preted  literally,  w'ould  indeed  be  grofsly  impious  :  it 
would  make  the  infpired  penman  throw  the  whole  load 
of  his  iniquity  and  fin  from  off  himfelf  upon  him  who 
fhaped,  and  upon  her  who  conceived  him  \  even  upon 
that  God  “  whofe  hands  had  made  him  and  fafhioned 
him,  -and  whom  he  declares  that  he  will  praife  for  ha¬ 
ving  made  him  fearfully  and  wonderfully,”  and  upon 
that  parent  who  conceived  him  with  forrow,  and  brought 
him  forth  with  pain,  and  to  whom  the  divine  law  com¬ 
manded  him  to  render  honour  and.  gratitude.  “  But  if, 
after  alL  (fays  Dr  Taylor  J),  you  will  adhere  to  theli-M^l 
teral  fenfe  of  the  text  for  the  common  doCtrine  of  ori-Do^!n 
ginal fin ,  fhow  me  any  good  reafon  why  you  ought  not*>8rtU’ 
to  admit  the  literal  fenfe  of  the  text,  this  is  my  body , 
for  'tranfubfantiation  ?  If  you  fay,  it  is  abfurd  to  fup- 
pofe  that  Chrift  fpeaks  of  his  real  natural  body  5  I  fay, 
it  is  likewife  abfurd  to  fuppofe  that  the  Pfalmift  fpeaks 
of  his  being  really  and  properly  fhapCn  in  iniquity,  and 
conceived  in  fin.  If  you  fay,  that  the  fenfe  of  the 
words  this  is  my  body  may  be  clearly  explained  by  other 
texts  of  feripture  where  the  like  forms  of  fpeech  are 
ufed  5  I  fay,  and  have  (hown,  that  the  Pfalmift ’s  fenfe 
may  as  clearly  and  evidently  be  made  out  by  parallel 
texts,  where  you -have  the  like  kind  of  expreflion.  If 
you  fay  that  tranfubftantiation  is  attended  with  confe- 
quences  hurtful  to  piety,  I  fay  that  the  common  doc¬ 
trine  of  original  fin  is  attended  with  confequences  e- 
qually  hurtful.  \  for  it  is  a  principle  apparently  leading 
to  all  manner  of  iniquity,  to  believe  that  fin  is  natural 
to  us,  that  it  is  interwoven  and  ingrafted  into  our  very 
conflitution  from  our  conception  and  formation  in  the 
womb.” 
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The  Arminians  having  thus,  as  they  think,  proved  Confequf 


that  the  pollerity  of  Adam,  are  notin  any  fenfe  render- ces°tj)j 


ed  guilty  by  his  fin,  contend,  that  the  death  threatened 
againft  his  eating  of  the  forbidden  fruit,  and  which,  in acj 
confequence  of  his  tranfgreflion,'  came  upon  all  men, cording1 
can  mean  nothing  more  than  the  lofs  of  that  vital  prin-ffeArnl 
ciple  which  he  received  when  God  breathed  into  hisnianS' 
noftrils  the  breath  of  life,  and  he  became  a  living  foul. 
Every  thing  beyond  this  is  pure  conjecture,  which  has 
no  foundation  in  the  feriptures  of  truth,  and  is  direCtly 
contrary  to  all  the  notions  of  right  and  wrong  which 

we 
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F  of  A-  we  have  been  able  to  acquire  from  the  fludy  of  thofe 
very  fcriptures.  It  is  not  conceivable  from  any  thing 
in  the  hiftory,  that  Adam  could  underfland  it  of  the 
I  lofs  of  any  other  life  than  that  which  be  had  lately  re¬ 
ceived,  for  no  other  life  is  fpoken  of  to  which  the  threat¬ 
ened  death  can  be  oppofed ;  and  in  fuch  circumflances, 
it  was  flrange  indeed,  if  by  the  word  death  he  under¬ 
wood  either  eternal  life  in  mifery,  or  a  neceflity  of  con¬ 
tinuing  in  fin.  The  fenfe  therefore  of  the  threatening, 
fay  they,  is  this  :  “  I  have  formed  thee  of  the  dud  of 
the  ground,  and  breathed  into  thy  noflrils  the  breath  of 
life ;  and  thus  thou  art  become  a  living  foul.  But  if 
thou  eateft  of  the  fruit  of  the  tree  of  knowledge  of 
good  and  evil,  thou  (halt  ceafe  to  be  a  living  foul  ; 
for  I  will  take  from  thee  the  breath  of  life,  and  thou 
(halt  return  to  the  duft  of  which  thou  wait  formed.” 
Thus  far  the  Arminians  of  the  prefent  day  are  agreed 
the  idmitln  oppoling  the  dodrine  of  the  rigid  Calvinifls,  and  in 
■el  !)j^’  dating  their  own  notions  of  the'confequenccs  of  Adam’s 
;ma  iture,^  ;  but  from  that  event  their  adverfarits  deduce  one 
confequenee,  which  fome  of  them  admit  and  others 
deny.  It  is  faici,  that  though  we  cannot  pollibly  be 
partakers  in  Adam’s  guilt,  we  yet  derive  from  him  a 
moral  taint  and  infedion,  by  which  we  have  a  natural 
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propenfity  to  fin  ;  that  having  loft  the  image  of  God, 
in  which  he  was  created,  Adam  begat  fons  in  his  own 
image  ;  and  in  one  word,  that  the  fenfual  appetites  of 
human  nature  were  inflamed,  and  its  moral  and  intellec¬ 
tual  powers  greatly  weakened  by  the  eating  of  the  for¬ 
bidden  fruit.  The  heathens  themlelves  acknowledged 
and  lamented  this  depravity  ;  though  they  were  igno¬ 
rant  of  the  fource  from  which  it  fprung.  The  fcriptures 
alfert  it,  affirming  that  no  man  can  be  born  pure  and 
clean;  that  whatever  is  born  of  the  flefli,  or  comes  into 
the  world  by  ordinary  generation,  is  flefli,  carnal  and 
corrupt  5  that  the  imagination  of  the  thoughts  of  man’s 
heart  is  only  evil  continually  ;  that  the  heart  is  deceitful 
above  all  things  and  defperately  wicked  ;  and  that  out 
v. 4. of  it  proceeds  all  that  is  vile  and  finful  *. 
ion  '6-  ^n*s  dei)ravity  of  human  nature,  thus  clearly  deduef- 
er.  i  p.kle  from  feripture,  and  confirmed  by  the  teflimony  of 
tat.  .19.  ages>  an  ingenious  writer  of  the  moderate  Arminian 
fchool  undertakes  to  illuflrate  upon  the  principles  of  na- 
.  u  tura^  knowledge.  44  We  know  (fays  hef),  that  there 
>npi  ;i?"are  Several  fruits  in  fevcral  parts  of  the  world  of  fo  noxi- 
ia-  ous  a  nature  as  to  deftroy  the  beft  human  conflitution  on 
ow- earth.  We  alfo  know  that  there  are  fome  fruits  in  the 
world  whieh  inflame  the  blood  into  fevers  and  frenzies  ; 
I'L  anc*  we  are  told  that  the  Indians  are  acquainted  with  a 
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certain  juice,  which  immediately  turns  the  perfon  who 
drinks  it  into  an  idiot,  leaving  him  at  the  fame  time,  in 
the  enjoyment  of  his  health  and  all  the  powers  of  his 
body.  Now  I  afk  Whether  it  be  not  poffible,  nay, 
whether  it  be  not  rational,  to  believe,  that  the  fame 
fruit,  which,  in  the  prefent  infirmity  of  nature,  would 
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fo  I  think  fully  and  clearly  from  the  covering  which 
Adam  and  Eve  made  ufe  of  foon  after  their  offence  ;  for  . 
there  is  no  imaginable  reafon  for  that  covering  but  one,  Its  con  e~ 
and  that  one  tufficiently  demonftrates,  that  irregularity 
and  violence  of  appetite,  independent  of  the  dominion 
of  reafon,  was. the  effed  of  their  offence.  But  the  fruit 
which  inflamed  the  fenfual  appetite  might  like  wife 
bafe  their  rational  powers  ;  for  I  afk,  whether  the  fame 
juice,  which  now  affeds  the  brain  of  an  ordinary  man 
lo  as  to  make  him  an  idiot,  might  not  affed  the  brain  of 
Adam  fo  as  to  bring  his  underitanding  down  to  the  pre¬ 
fent  flandard  of  ordinary  men  ?  And  if  this  be  poflible, 
and  not  abfurd  to  be  fuppofed,  it  is  evident  that  the  fub- 
fequent  ignorance  and  corruption  of  human  nature  may 
bo  clearly  accounted  for  upon  thefe  fuppofitions  ;  nay-# 

I  had  almoft  laid  upon  any  one  of  them.  For  it  is  uni¬ 
versally  known,  that  the  infedions  and  infirmities  of 
the  father  affed  the  children  yet  in  his  loins  ;  and  if 
the  mother  be  equally  infeded,  mud,  unlefs  removed 
by  proper  remedies,  alfcd  their  poflerity  to  the  end 
of  the  World,  or  at  leaf!  till  the  race  become  extinfh 
Therefore  why  all  mankind  might  not  by  their  firfl  fa¬ 
ther’s  fin  be  reduced  to  the  fame  condition  of  infirmity 
and  corruption  with  himfelf,  efpecially  when  the  mo¬ 
ther  was  equally  infirm,  and  infeded,  I  believe  no  man 
anyway  fkilled  in  the  knowledge  of  nature  will  fo  much 
as  pretend  to  fay.” 

This  account  of  the  corruption  of  human  nr.ture  feems 
to  be  generally  adopted  by  moderate  divides,  as  well 
among  the  Calvinifh  as  among  the  Arminians  ;  but  by 
the  high-fliers  in  both  fchools  it  is  rejed'ed,  on  different 
principles  indeed,  with  great  indignation.  The  zea¬ 
lous  CalviniA  contends,  that  this  hereditary  corrup¬ 
tion  is  not  to  be  accounted  for  ov  explained  by  any 
principle  of  phyfical  fcience,  fince  it  is  part  of  that  pu- 
nhhment  which  was  inflided  on  the  race  for  their  origi¬ 
nal  fin.  If  we  were  not  partakers  of  Adam’s  guilt,  fay 
they,  we  fhould  not  have  b^en  partakers  of  his  corrup¬ 
tion.  The  one. is  previous  to  and  the  foundation  of  the 
other.  The  depravity  of  human  nature  is  a  punifh- 
ment  for  fin  ?  and  fo  it  was  threatened  to  Adam,  and 
came  upon  him  as  fuch,  and  fo  to  all  his  poflerity,  by  the 
ordination  and  appointment  of  God;  for  which  there  can 
be  no  other  foundation  but  the  imputation  of  Adam’s 
difobedience  to  them,  nor  can  any  tiling  elfe  vindicate 
the  righteoufnefs  of  God.  For  if  the  law  of  nature  was 
fufficient,  why  ihould  this  original  taint  infed  men  ra¬ 
ther  than  the  fins  of  their  immediate  parents  J.”  i  Gill's  Bo~ 

The  more  violent  Arminians,  on  the  other  hand,  d e-dyofDivf- 
ny  that  we  inherit  any  moral  taint  whatever  from  Adam,^0'»  bo°k 


or  that  the  rational 


powers  of  our  minds  are  naturally1 


weaker  than  his  were.  Of  that  wonderful  degree  of 


ch.  10, 
and  13, 

perfedion  Which  is  ufually  attributed  to  the  firfl  pair,  whi^^ 
they  find  no  evidence  in  feripture.  All  that  we  learn  thers  rejed 
.  _  .  of  them,  fay  they,  is,  that  they  fell  from  a  flate  of  ex-Thedoc- 

ulterly  deflroy.  the  human  conftitmion,  might,  in  its  quifite  happinefs  by  yielding  to  a  temptation  kfs  power- tr^xlei 

mgheft  perfedion,  at  leafl  diflurb,  impair,  and  difeafe  ful  by  far  than  fome  others  which  many  of  their  dege¬ 

nerate  fons  have  fuecefsfully  refilled.  44  I  leave  you  to 
judge  (fays  Dr  Taylor  §  \ .  whether  Jofeph,  when  he  l  Scripture 
refitted  the  folieitations  of  his  mi  ft  refs,  and  Mofes  when  Dottrine, 
he  refufed  to  called  the  fon  of  Pharaoh’s  daughter, 
choofing  rather  to  fulfer  afflidion  with  the  people  of 
God  than  to  enjoy  the  plcafurcs  of  fin  for  a  feafon 
efleeming  the  reproach  of  true  religion  greater  riches 
than  the  treasures  of  Egypt,  did  not  exhibit  proofs  of 
Z  z  regularity 


npair,  _  _ 

A  ?  and  whether  the  fame  fruit,  which  would  now  in¬ 
flame  any  man  living  into  a  fever  or  frenzy,  might  not 
inflame  Adam  into  a  turbulence  and  irregularity  of  paf- 
flon  and  appetite  ;  and  whether  the  fame  fluids,  which 
inflame  the  blood  into  irregularity  of  paflion  and  appetite, 
Clay  not  naturally  produce  infed  ton  and  impair  the  con- 
ttitution  ?  That  the  forbidden  fruit  had  the  effed  to  pro¬ 
duce  irregularity  of  appetite,  appears  as  from  other  proofs, 
Vol.  XX.  Part  I.  1 
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Fall  of  A-  regularity  of  pnffionsand  appetites  equal  at  leaf!  to  what 
ii^corfrf  difplayed  in  the  garden  of  Eden.  When  the 

quences.  t'iree  young  men  mentioned  in  the  book  of  Daniel  lub- 
1—— y- mj  mitted  to  be  burnt  alive  in  a  fiery  furnace  rather  than 
worftiip  Nebuchadnezzar’s  golden  image;  when  Daniel 
himfelf  refolved,  rather  than  conceal  the  worfhip  of 
God  for  one  month  only  of  his  life,  to  be  torn  in  pieces 
by  hungry  lions  ;  and,  to  come  nearer  to  our  own  times, 
tv  hen  numbers  of  men  and  women,  during  the  reign  of 
Mary  queen  of  England,  chofe  rather  to  be  burnt  at  a 
Hake  than  renounce  the  reformed  religion  and  embrace 
the  errors  of  popery—  furely  all  thefe  perfons  exhibited 
a  virtue,  a  faith  in  God,  and  a  Heady  adherence  to  what 
they  believed  to  be  the  truth,  far  fuperior  to  what  A- 
dam  difplaycd,  when  his  wife  gave  him  of  the  forbidden 
fruit,  and  he  did  eat,”  If  it  be  faid  that  thefe  perfons 
were  fupported  under  their  trials  by  the  grace  of  God 
ftrengthening  them,  the  fame  will  be  faid  of  Adam.  He 
was  undoubtedly  fupplied  with  every  aid  from  the  fpirit 
of  grace  which  was  neceffary  to  enable  him  to  fulfil  his 
duty  ;  for  being  defigned  for  more  than  mere  animal 
£jfe,  even  for  the  refined  enjoyments  of  heaven,  there  is 
<e*vry  reafon  to  believe,  as  we  have  already  obferved, 
that  he  was  put  under  the  guidance  of  the  Holy  Ghofl, 
to  train  him  for  that  fupernatural  Hate  of  felicity.  Thefe 
communications  of  the  fpirit  would  of  courfe  be  with¬ 
drawn  w'Lien  he  forfeited  his  right  to  thofe  privileges,  on 
account  o{  which  they  were  originally  vouchfafed  to 
him  •,  but  ti’at  any  pofitive  malignity  or  taint  was  infu¬ 
sed  into  his  nature,  that  his  mere  rational  powers  were 
weakened,  or  Jiis  appetites  inflamed  by  the  forbidden 
fruit,  there  is  no  evidence  to  be  found  in  feripture,  or  in 
the  known  conff  itv'tion  of  things.  I  he  attributing  of 
this  fuppofed  hereditary  taint  to  the  noxious  qualities  of 
the  forbidden  fruit,  ;s  a  whimfical  hypothefis,  which 
receives  no  countenance  from  any  well  authenticated 
and  deem  fa£t  in  natural  hiffory.  After  the  numberlefs  falfe- 
the  phyfical  hoods  that  have  been  told  of  the  poifon  tree  of  Java, 
illuftration  fomething  more  would  be  requifite  than  the  com- 
fic^l  ^  im  mon  evidence  of  a  lying  voyager  to  give  credit  to  the 
qualities  of  the  Indian  tree,  of  which  the  fruit  in- 
ffantly  turns  the  wifeff  man  into  «nn  idiot  :  and  yet  for 
this  fingular  ffory  our  ingenious  author  vouehfafes  not 
even  that  evidence,  flight  as  it  generally  is.  The  in¬ 
ference  drawn  from  the  covering  ufed  by  our  firft  pa¬ 
rents  is  contradi&ed  by  every  thing  that  vre  know  of 
human  nature ;  for  furely  no  man  inflamed  to  the  ut- 
moft  with  the  fire  of  animal  love,  ever  turned  his  eyes 
from  a  naked  beauty  ready  and  eager  to  receive  him  to 
her  embrace.  Yet  this,  it  feems,  was  the  behaviour  of 
Adam  and  Eve  in  fuch  a  Hate  1  According  to  our  au¬ 
thor,  the  juice  of  the  forbidden  fruit  had  rendered  tkeir 
carnal  appetites  violent  and  independent  of  reafon  ;  ac¬ 
cording  to  the  feripture,  they  were  both  naked  ;  and  as 
they  were  hufbar.d  and  wife,  there  was  no  law  prohibit¬ 
ing  them  from  gratifying  thefe  inflamed  appetites.  In 
fuch  circumfiances,  how  did  they  conduft  themfelvcs  ? 
One  would  naturally  imagine  that  they  immediately  re¬ 
tired  to  fnme  fhady  grove,  and  pleafed  themfelves  in  all 
the  foft  dalliances  of  wedded  love.  Their  conduft,  how¬ 
ever,  was  very  different.  We  are  told,  that  “  they 
fewed  fig-leaves  together,  and  made  themfelves  aprons 
to  cover  their  nakednefs  And  this  tranfa&ion  is 
brought  as  a  proof  of  the  impetuofity  of  their  carnal  ap¬ 
petites*  The  truth  is,  that  the  carnal  appetite  appears 
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not  to  be  naturally  more  violent  than  is  neceffary  to  aa-  Fall  of  J 
fwer  the  end  for  which  it  was  implanted  in  the  human  ?am» 
eonflitution.  Among  favages  the  defires  of  animal  love  j 

are  generally  very  moderate ;  and  even  in  foeiety  they  w— ^ 
have  not  often,  unlefs  inflamed  by  the  luxurious  arts  of 
civil  life,  greater  ffrength  than  is  requilite  to  make 
mankind  attend  to  the  continuation  of  their  fpecies.  In 
the  decline  of  empires  highly  poiilhed,  where  the  dif¬ 
ference  of  rank  and  opulence  is  great,  and  where  every 
man  is  ambitious  of  emulating  the  expence  of  his  imme¬ 
diate  fuperiors,  early  marriages  are  prevented  by  the  in¬ 
ability  of  moll  people  to  provide  for  a  family  in  a  way 
fuitable  to  what  each  is  pleafed  to  eonfider  as  his  proper 
ffation  ;  and  in  that  Hate  of  things  the  violence  of  ani¬ 


mal  love  will  indeed  frequently  produce  great  irregula¬ 
rities.  But  for  that  llate  of  things,  as  it  was  not  in¬ 


tended  by  the  Author  of  nature,  it  is  perhaps  unrea- 
fonable  to  fuppofe  that  provifion  Hiould  be  made  ;  and 
yet  we  believe  it  will  be  found,  upon  due  confideration, 
that  if  the  defires  of  animal  love  were  lefs  violent  than 
they  are,  the  general  confequences  would  be  more  per¬ 
nicious  to  foeiety  than  all  tl^e  irregularities  and  vices 
which  thefe  defires  now  accidentally  produce  ;  for  there 
would  then  be  no  intercourfe  between  the  fexes  what¬ 
ever  except  in_the  very  highefl  Hations  of  life.  That 
our  eonflitution  is  attended  with  many  fenfual  appetites 
and  pafiions,  is  true  ;  and  that  there  is  a  great  danger 
of  their  becoming  exceffive  and  irregular  in  a  world  fo 
full  of  temptation  as  ours  is,  is  alfo  true  ;  but  there  is 
no  evidence  that  all  this  is  the  confequence  of  Adam’s 
fall,  and  far  lefs  that  it  amounts  to  a  natural  propensity  Ij8 
to  fin.  For  I  prefume  (fays  Dr  Taylor),  that  by  a  maintain! 
natural  propenfity  is  meant  a  neceffary  inclination  to  fin, ing  that 
or  that  we  are  nectffarily  finful  from  the  original  bentlm’er,° 
and  bias  of  our  natural  powders.  But  this  mufi  be  falfe  j  ( 
for  then  we  Hiould  not  be  finful  at  all,  becaufe  that  which 
is  neceffary,  or  which  we  cannot  help,  is  not  fin.  That 
we  are  wreak  and  liable  to  temptation,  is  the  will  of 
God  holy  and  good,  and  for  glorious  purpofes  to  our- 
felves  ;  but  if  we  are  wicked,  it  mufl  be  through  our 
own  fault,  and  cannot  proceed  from  any  conHraint,  or 
neceflitv,  or  taint  in  our  confiitution.” 

Thus  have  we  given  as  full  and  comprehenfive  a  view 
as  our  limits  will  permit  of  the  different  opinions  of  the 
Calviniffs  and  Arniinians  refpe61ing  the  confequences  of 
Adam’s  fall.  If  wre  have  dwelt  longer  upon  the  fcheme 
of  the  latter  than  of  the  former,  it  is  becaufe  every  Ar- 
minian  argument  is  built  upon  criticifm,  and  appeals  to 
the  original  text  ;  whilff  the  Calviniffs  refl  their  faith 
upon  the  plain  words  of  feripture  as  read  in  our  tranfia- 
tion.  If  wre  might  hazard  our  own  opinion,  we  Hiould Theopii 
fay  that  the  truth  lies  between  them,  and  that  it  hasonsofo! 
been  found  by  the  moderate  men  of  both  parties,  who,^^ 
while  they  make  ufe  of  different  language.,  feem  to  us oulvinii 
to  have  the  fame  fentiments.  That  all  mankind  really  ari  Aw 
finned  in  Adam,  and  are  on  that  account  liable  to  moil rians tb< 
grievous  torments  in  foul  and  body,  without  intermit 
fi»n,  in  hell  fire  for  ever,  is  a  do&rine  which  cannot  be^, 
reconciled  to  our  natural  notions  of  God.  On  the  other neraitrs 
hand,  if  human  nature  was  not  fomeliow  debafed  by  the  tion- 
fall  of  our  firff  parents,  it  is  not  eafy  to  account  for,  the 
numberlefs  phrafes  in  feripture  which  certainly  feem  to 
fpeak  that  language,  or  for  the  very  general  opinion  or 
the  Pagan  philofophers  and  poets  refpefling  the  golden 
age  and  the  degeneracy  of  man.  Cicero,  in  &  quotation 

preferved 


129 


ll 


admirably  calculated  to 
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eology  preferved  by  St  Auguftine  from  a  work  that  is  now  loft 
"of  A*  ^aS  ^ie^e  remarkable  words,  “  Homo  non  ut  a  matre  fed 
j  t  to  the  ut  a  noverca  natura  editus  eft  in  vitam,  corpore  nudo,  et 
c  ling  of  fragili,  et  infirmoj  animo  autem  anxio  ad  moleftias,  hu- 
irift.  mill  ad  ti mores,  molli  ad  labores,  prono  ad  libidines  j  in 
f  yU°  tamen  tan(luam  obrutus  quid  am  divinus  igjiis  in - 
A  lib.  '  genii  et  mentis  Nor  do  we  readily  perceive  what 
i\  ontra  fhould  induce  the  more  zealous  Arminians  to  oppofe  fo 
p  giutn .  vehemently  this  general  opinion  of  the  corruption  of  hu- 
^  r*/^1  man  nature-  Their  defire  to  vindicate  the  juftice  and 
Krucln  goodnefs  of  God  does  them  honour  ;  but  the  doctrine  of 
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inherent  corruption  militates  not  againft  thefe  attributes; 
for  what  we  have  loft  in  the  firft  Adam  has  been  amply 
fupplied  to  us  in  the  fecond  ;  and  we  know  from  the 
higheft  authority  that  the  duties  required  of  us  are  in 
proportion  to  our  ability,  fince  we  are  told,  that  “  unto 
whom  foe  ver  much  is  given,  of  him  ftiall  much  be  re¬ 
quired.” 

Sect.  IV.  View  of  Theology  from  the  fall  of  Adam  to 
the  coming  of  Chrift* 

We  have  dwelt  long  on  the  original  ftate  of  man,  his 
introduction  into  the  terreftrial  paradife,  the  privileges 
to  which  he  was  there  admitted,  his  forfeiture  of  thofe 
privileges,  and  the  ftate  to  which  he  was  reduced  by 
tranfgrefting  the  law  of  his  Maker  ;  but  the  import¬ 
ance  of  thefe  events  renders  them  worthy  of  all  the  at¬ 
tention  that  we  have  paid  to  them.  They  paved  the 
way  for  the  coming  of  Chrift  and  the  preaching  of  the 
gofpel ;  and  unlefs  we  thoroughly  underftand  the  origin 
of  the  gofpel,  we  cannot  have  an  adequate  conception 
of  its  defign.  By  ccntrafting  the  firft  with  the  fecond 
Adam,  St  Paul  gives  us  clearly  to  underftand,  that  one 
purpofe  for  which  Chrift  came  into  the  world  and  fuf- 
fered  death  on  the  crofs,  was  to  reftore  to  mankind  that 
life  which  they  had  loft  by  the  fall  of  their  original  pro¬ 
genitor.  The  preaching  of  the  gofpel  therefore  com¬ 
menced  with  the  firft  hint  of  fuch  a  reftoration  ;  and  the 
promife  given  to  Adam  and  Eve,  that  “  the  feed  of  .the 
woman  fhould  bruife  the  head  of  the  ferpent,”  was 
as  truly  evangelical  as  thefe  words  of  the  apoftle,  by 
which  we  are  taught,  that  “  this  is  a  faithful  faying  and 
worthy  of  all  acceptation,  that  Chrift  Jefus  came  into 
the  world  to  favc  finnersf.”  The  former  text  taken  by 
itfelf  is  indeed  obfeure,  and  the  latter  is  explicit ;  but 
both  belong  to  the  fame  fyftem,  for  the  Scriptures  con¬ 
tain  but  two  covenants  or  difpenfations  of  God  to  man, 
in  which  the  whole  race  is  included. 

Chriftianity  therefore  is  indeed  very  near  as  old  as  the 
creation  *,  but  its  principles  were  at  firft  obfeurely  re¬ 
vealed,  and  afterwards  gradually  developed  under  differ¬ 
ent  forms  as  mankind  became  able  to  receive  them,  (fee 
Prophecy,  N°  5.  &c.).  All  that  appears  to  have  been 
at  firft  revealed  to  Adam  and  Eve  was,  that  by  fome 
means  or  other  one  of  their  pofterity  fhould  in  time  re¬ 
deem  the  whole  race  from  the  curfe  of  the  fall  *,  or  if 
they  had  a  diftin<ft  view  of  the  means  by  which  that  re¬ 
demption  was  to  be  wrought,  it  Was  probably  communi¬ 
cated  to  them  at  the  inftitution  of  facrifices,  (fee  Sacri¬ 
fice).  This  promife  of  a  future  deliverer  ferved  to  com¬ 
fort  them  under  their  heavy  fentence ;  and  the  inftitution 
of  facrifices,  whilft  it  imprefled  upon  their  minds  lively 
Jdeas  of  the  punifhment  due  to  their  tranfgreflion,  was 


pofterity  for  the  great  atonement  which,  in  due  time, 
was  to  take  away  the  fins  of  the  world.  ^am  t0  the 

Our  firft  parents,  after  their  fall,  were  fo  far  from  be-  coming  of 
ing  left  to  fabricate  a  mode  of  worfhip  for  themfelves  by  thrift, 
thofe  innate  powers  of  the  human  mind  of  which  we  v 
daily  hear  fo  much,  and  feel  fo  little,  that  God  was  gra-  Revelations 
cioufty  pleafed  to  manifeft  himfelfto  their  fenfes ,  and  vi-  requent  nv 
fibly  to  conduct  them  by  the  angel  of  his  prefence  in  all  the  early 
the  rites  and  duties  of  religion.  This  is  evident  from  aSes  °Hhe 
the  different  difeourfes  which  he  held  with  Cain,  as  wellworl  * 
as  from  the  complaint  of  that  murderer  of  being  hid  from 
his  face,  and  from  its  being  faid,  that  “  he  went  out 
from  the  prefence  of  the  Lord  and  dwelt  on  the  eaft  of 
Eden.”  Nor  does  it  appear  that  God  wholly  withdrew 
his  vifible  prefence,  and  left  mankind  to  their  own  in¬ 
ventions,  till  their  wickednefs  became  fo  very  great  that 
his  fpirit  could  no  longer  ftrive  with  them.  The  infant 
ftate  of  the  world  flood  in  conftant  need  of  his  fuperna- 
tur^l  guidance  and  prote&ion.  The  early  inhabitants 
of  this  globe  cannot  be  fuppofed  to  have  been  able,  with 
Mofes*,  to  look  up  to  him  who  is  invifbfe,  and  perform  *  Heb.  xi- 
a  worfhip  purely  rational  and  fpiritual.  They  were  all  *3* 
tillers  of  the  ground,  or  keepers  of  cattle  •,  employed  in 
cultivating  and  replenifhing  this  new  world-,  and,  through 
the  curfe  brought  upon  it  by  their  forefather,  forced, 
with  him,  to  eat  their  bread  “  in  the  fweat  of  their 
brow.”  Man  in  fuch  circumftances  could  have  little 
leifure  for  fpeculation  ;  nor  has  mere  fpeculation,  unlefs 
furn ifhed  with  principles  from  another  fourqe,  ever  ge¬ 
nerated  in  the  human  mind  adequate  notions  of  God’s, 
nature  or  providence,  or  of  the  means  by  which  he  can 
be  acceptably  worfhipped.  Frequent  manifeftations,  there¬ 
fore,  of  his  prefence  would  be  neceffary  to  keep  a  toler¬ 
able  fenfe  of  religion  among  them,  and  fecure  obedience 
to  the  divine  inftitutions  ;  and  that  the  Almighty  did  not 
exhibit  fuch  manifeftations,  cannot  be  inferred  from  the 
filence  of  that  very  fhort  hiftory  which  we  have  of  thofe 
early  ages.  Adam  himfelf  continued  930  years  a  living* 
monument  of  the  juftice  and  mercy  of  God  ;  of  his  ex¬ 
treme  hatred  and  abhorrence  of  fin,  as  well  as  of  his  love 
and  long  fuffering  towards  the  finner.  He  was  very  fen- 
fible  how  fin  had  entered  into  the  world,  and  he  could 
not  but  apprife  his  children  of  its  author.  He  would  at 
the  fame  time  inform  them  of  the  unity  of  God,  and  his 
dominion  over  the  evil  one  ;  of  the  means  by  which  he 
had  appointed  himfelf  to  be  worfhipped  ;  and  of  his  pro¬ 
mife  of  future  deliverance  from  the  curfe  of  the  fall. 

Such  information  would  produce  a  tolerable  idea  of  the 
Divine  Being,  and  afford  fufficient  motives  to  obey  liis 
will.  The  effe&s  of  it  accordingly  were  apparent  in  the 
righteous  family  of  Seth,  who  foon  diftinguifhed  them¬ 
felves  from  the  pofterity  of  Cain,  and  for  their  eminent 
piety  were  honoured  with  the  appellation  of  the  fons  of 
God.  Of  this  family  fprang  a  perfon  fo  remarkable  for 
virtue  and  devotion,  as  to  be  exempted  from  Adam’s 
fentence  and  the  common  lot  of  his  fons  *,  for  after  he 
had  walked  with  God. 300  years,  and  prophefied  to  his 
brethren,  he  was  tranflated  that  he  fhould  not  fee  death. 

Of  this  miraculous  even4:  there  can  be  no  doubt  but  that 
bis  contemporaries  bad  fome  vifible  demonftration  ;  and 
as  the  fate  of  Abel  was  an  argument  to  their  reafon,  fo 
the  tranflation  of  Enoch  was  a  proof  to  their  fenfe s  of  an¬ 
other  ftate  of  life  after  the  prefent.  To  Adam  himfelf, 

Zz  2  if 
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*h^lon  if  he  was  then  alive  ($),  it  mull:  have  been  a  lively  and 
faUof  a6-  a^'e^into  inftance  of  what  he  might  have  enjoyed,  had 
dam  to  the  he  kept  his  innocence  ;  it  mull  have  been  a  comfortable 
coming  of  earned  of  the  promifed  victory  over  the  evil  one  ;  and 
thrift,  have  confirmed  his  hope,  that  when  the  head  of  the  fer- 
v  ‘  pent  ffiould  be  completely  bruifed,  he  and  his  pofterity 
would  be  rellored  to  the  favour  of  their  Maker,  and  be¬ 
hold  his  prefence  in  blifs  and  immortality. 

Not  \v  it  h  Handing  this  watchful  care  of  God  over  his 


*3* 

yet  vice, 
and  proba. 


and  proba-  fallen  creature  man,  vice,  and  probably  idolatry,  fpread 
£bon  through  the  world  with  a  rapid  pace.  The  family  of 


came  pre¬ 
valent. 


*33  . 
Pure  reli¬ 
gion  for 
fome  time 
after  the 
flood ; 


Seth  married  into  that  of  Cain,  and  adopted  the  man¬ 
ners  of  their  new  relations.  Rapine  and  violence,  un¬ 
bounded  lull  and  impurity  of  every  kind,  prevailed  uni- 
verfally  ;  and  when  thofe  giants  in  wickednefs  had  filled 
the  earth  with  tyranny,  injuflice  and  oppreffion  ;  when 
the  whole  rate  was  become  entirely  carnal — God,  af¬ 
ter  railing  up  another  prophet  to  give  them  frequent 
warnings  of  their  fate  for  the  fpace  of  1 20  years,  was  at 
length  obliged,  in  mercy  to  themfelves  as  well  as  to  the 
fucceeding  generations  of  men,  to  cut  them  off  by  a  ge¬ 
neral  deluge.  See  Deluge. 

Thus  did  God,  by  the  fpirit  of  prophecy,  by  frequent 
manifeftations  of  his  own  prefence,  and  by  uninterrupt¬ 
ed  tradition,  make  ample  provifion  for  the  inflrudfion 
and  improvement  of  the  world  for  the  firft  j6oo  years. 
After  the  deluge  he  was  pleafed  to  converfe  again  with 
Noah,  and  make  in  his  perfon  a  new  and  extenfive  co¬ 
venant  with  mankind,  (fee  Prophecy,  Nc  ij.).  Of 
his  power,  juftice,  and  goodnefs  ;  of  his  fupreme  domi¬ 
nion  over  the  earth  and  the  heavens;  of  his  abhorrence 
of  fin,  and  his  determination  not  to  let  it  go  unpunifh- 
ed — that  patriarch  and  his  family  had  been  mod  aw¬ 
fully  convinced  :  nor  could  they  or  their  children,  for 
fome  time,  want  any  other  argument  to  enforce  obedi¬ 
ence,  fear,  and  worfhip.  The  funs  of  Noah  were  an 
hundred  years  old  when  the  deluge  overwhelmed  the 
earth.  They  had  long  converfed  with  their  ancedors 
of  the  old  world,  had  frequented  the  religious  aflemblies, 
obferved  every  Sabbath  day,  and  had  been  inftruefed  by 
thofe  who  had  fecn  Adam.  It  is  therefore  impoffible  that 
they  could  be  ignorant  of  the  creation  of  the  world,  of 
the  fall  of  man,  or  of  the  promife  of  future  deliverance 
from  the  confequences  of  that  fall;  or  that  they  could 
offer  their  facrifices,  and  perform  the  other  rites  of  the 
indituted  worfhip,  without  looking  forward  with  the 
eye  of  faith  to  that  deliverance  feen,  perhaps  obfeurelv, 
through  their  typical  oblations. 

In  this  date  of  things  religion  might  for  fome  time 
be  fafely  propagated  by  tradition.  But  when  by  de- 
tbe  5if  g  °V^es  mankind  corrupted  that  tradition  in  its  mod  effen- 
£on  from  *  tial  parts )  when,  indead  of  the  one  Supreme  God,  they 
fet  up  feveral  orders  of  inferior  deities,  and  worffiipped 
all  the  hod  of  heaven  ;  when,  at  the  fame  time  they 
were  uniting  under  one  head,  and  forming  a  univerfal 
empire  under  the  patronage  of  the  Sun  their  chief  divi¬ 
nity  (fee  Babel)— God  faw  it  neceflary  to  difperfe  them 
into  didindl  colonies,  by  caufing  fuch  difeord  among 
them  as  rendered  it  impoffible  for  any  one  fpecies  of 
idolatry  to  be  at  once  univerfally  edabliffied. 

After  this  difperfion,.  there  is  reafon  to  believe  that 
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Idolatry, 
however, 
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particular  revelations  were  vouchfafed  wherever  men  Jheoi,. 


V 


were  difpofed  to  regard  them.  Peleg  had  his  name  pro-  Rom  the 
phetically  given  him  from  the  difperfion  which  was  to  fa,lofA- 
happen  in  his  days  ;  and  not  only  his  father  Eber,  but ^  ^ 
all  the  heads  of  families  mentioned  from  Noah  to  Abra-  Thrl^ 
ham,  are  with  much  plaufibility  fuppofed  to  have  had 
the  fpirit  of  prophecy  on  many  occafions.  Noah  was 
undoubtedly  both  pried  and  prophet  ;  and  living  till 
within  two  years  of  the  birth  of  Abraham,  or,  accord¬ 
ing  to  others,  till  that  patriarch  was  near  6o  years  old 
he  would  furely  be  able  to  keep  up  a  tolerable  fenfe  of 
true  religion  among  fuch  of  his  defendants  as  fojourned 
within  the  influence  of  his  do&rine  and  example.  His 
religious  fon  Shem,  who  lived  till  after  the  birth  of 
Ifaac,  could  not  but  preferve  in  tolerable  purity  the 
faith  and  worfhip  of  the  true  God  among  fuch  of  his 
own  defeendants  as  lived  in  his  neighbourhood. 

But  though  the  remains  of  true  religion  were  thus 
preferred  among  a  few  righteous  men,  idolatry  had  in  a 
ffiort  time  prevailed  fo  far  among  the  fonsof  Noah,  that 
God  faw  it  expedient  not  only  to  lhorten  the  lives  of 
men,  but  alfo  to  withdraw  his  prefence  from  the  gene¬ 
rality,  who  had  thus  rendered  themfelves  unworthy  of 
fuch  communications  ;  and  to  feledl  a  particular  family, 
in  which  his  worfhip  might  be  preferved  pure  amidd  the  • 
various  corruptions  that  were  overfpreading  the  world. 

With  this  view  Abraham  was  called,  and,  after  many  The  allot 
remarkable  trials  of  his  faith  and  condancy,  admitted  to  Abraham 
a  particular  intimacy  and  friendffiip  with  his  Maker. was 
God  entered  into  a  peculiar  covenant  with  him,  enga¬ 
ging  to  be  his  prefent  guide,  prote&or,  and  defender  ; 
to  bedow  all  temporal  bleffings  upon  him  and  his  feed  ; 
and  to  make  fome  of  thofe  feed  the  indruments  of  con¬ 
veying  bleffings  of  a  higher  kind  to  all  the  nations  of 
the  earth.  ^ 

It  was  doubtlefs  for  his  fingular  piety  that  Abraham  to  prevent 
was  fixed  upon  to  be  the  parent  of  that  people,  who the univer‘ 
fhould  preferve  the  knowledge  of  the  unity  of  God  in fal  lpfr^H 
the  midd  of  an  idolatrous  and  polytheidic  world  ;  but^y.  1 
we  are  not  to  imagine  that  it  was  for  his  fake  only  that 
all  this  was  done,  or  that  his  lefs  worthy  defeendants 
were  by  the  equal  Lord  of  all  treated  with  partial  fond- 
nefs  for  the  virtues  of  their  ancedor  ;  it  was  for  the  be¬ 
nefit  of  mankind  in  general  that  he  was  called  from  his 
country,  and  from  his  father’s  houfe,  that  he  might  pre-v 
ferve  the  dodlrine  of  the  divine  unity  in  his  own  family, 
and  be  an  indrument  in  the  hand  of  Providence  (and  a 
fit  one  he  was)  to  convey  the  fame  faith  to  the  nations 
around  him.  Accordingly,  we  find  him  didinguifhed  a- 
mong  the  neighbouring  princes,  and  kings  reproved  for 
his  fake  ;  who  being  made  acquainted  with  his  prophe¬ 
tic  chara&er,  defired  his  interceffion  with  God.  Hidory 
tells  us  of  his  converfing  on  the  fubjedl  of  religion  with 
the  mod  learned  Egyptians,  who  appear  to  have  derived 
from  him  or  fome  of  his  defeendants  the  rite  of  circum- 
cifion,  and  to  have  been  for  a  while  dopt  in  their  pro- 
grefs  towards  the  lad  dage  of  that  degrading  idolatry 
which  afterwards  rendered  their  national  worfhip  the  op¬ 
probrium  of  the  whole  earth,  (fee  POLYTHEISM,  N°  28). 

We  are  informed  that  his  name  was  held  in  the  greateft 
veneration  all  over  the  Ead;  that  the  Magians,  Sabians, 

Perfians, 


(s)  According  to  the  Samaritan  chronology,  he  was  alive  ;  according  to  the  Hebrew,  he  had  been  dead  57  years. 
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J  q0gy  Perfians,  and  Indians,  all  glory  in  him  as  the  greateft  re- 
f  i the  former  of  their  refpe&ive  religions  :  and  to  us  it  appears 
*1  )fAr  extremely  probable,  that  not  only  the  Brachman?,  but 
^  n°  of  like  wife  the  Hindoo  god  Brahma  *,  derive  their  names 
C  1^1°  from  the  father  of  the  faithful.  As  he  was  let  into  the 

l-  f - *  various  counfels  of  the  Almighty,  and  taught  to  reafon 

*  h  Afl~  and  refleCl  upon  them  \  as  he  was  fully  apprifed  of  the 
atJ  e'  overthrow  of  Sodom  and  Gomorrah,  with  the  particular 
anrkwt.  circu  in  (lances  of  that  miraculous  event ;  and  as  he  had 
Cb)  •  frequent  revelations  of  the  promifed  Redeemer,  wbofe 
day  he  longed  earneftlv  to  fee,  and  feeing  it  was  glad — 
there  can  be  no  doubt  but  that  he  and  his  family  took 
care  to  propagate  thefe  important  do&rines  in  every  na¬ 
tion  which  they  vifited  *,  for  the  only  reafon  which  we 
can  conceive  for  his  being  made  to  wander  from  place 
to  place  was,  that  different  people  might  be  induced  to 
inquire  after  his  profeflion,  his  religion,  and  his  hopes. 

But  though  the  Supreme  Being  was  pleafed  to  mani- 
feft  himfelf  in  a  more  frequent  and  familiar  manner  to 
Abraham,  he  by  no  means  left  the  reft  of  the  world 
without  fufficient  light.  Lot  profeffed  the  true  religion 
in  the  midft  of  Sodom.  In  Canaan  we  meet  with  Mel- 
chizedeck,  king  and  prieft  of  the  moll  high  God,  who 
bleffed  Abraham,  and  to  whom  that  patriarch  himfelf 
Occ  anal  did  homage.  Abimelech  king  of  Gerar  receiving  an 
rev  tions  admonition  from  the  Lord,  immediately  paid  a  due  re- 
giv  gard  to  it  5  and  the  fame  fenfe  of  religion  and  virtue  de- 
°th‘  10US ‘fcended  to  his  fun.  Laban  and  Bethuel  acknowledged 
the  Lord,  and  the  former  of  them  was  even  favoured 
with  a  vifion.  In  Arabia,  we  find  Job  and  his  three 
friends,  all  men  of  high  rank,  entering  into  the  deepeft 
difquifitions  in  theology  \  agreeing  about  the  unity,  om¬ 
nipotence,  and  fpirituality  of  God  j  the  juftice  of  his 
providence,  with  other  fundamental  articles  of  true  reli- 
and  mentioning  divine  infpiration  or  revelation  as 
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a  thing  not  uncommon  in  their  age  and  country*  (u). 
Balaam  appears  to  have  been  a  true  prophet  \  and  as  he 
I0*  was  unquestionably  a  man  of  bad  morals,  the  natural  in- 
2’  ference  is,  that  the  gift  of  prophecy  was  then,  as  after¬ 
wards,  bellowed  on  individuals,  not  for  their  own  fakes, 
but  for  the  fake  of  the  public  ;  and  that,  as  in  “  every 
nation,  he  who  feareth  God  and  worketh  righteoufnefs 
is  accepted  of  him  fo  in  thofe  early  ages  of  the  world, 
when  mankind  were  but  children  in  religious  know¬ 
ledge,  they  were  bleffed  with  the  light  of  divine  reve¬ 
lation  wherever  they  were  difpofed  to  make  a  proper  ufe 
of  it. 

Very  few,  however,  appear  to  have  had  this  difpofi- 
pur  e  for  tion  .  and  therefore  God  was  pleafed  to  adopt  Abraham 
fcra!  awasanc*  Part  pofterity  as  the  race  from  which  the  great 


S 
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Redeemer  was  to  fpring,  to  train  them  up  by  degrees  in 
fuitable  notions  of  their  Creator,  and  gradually  to  open 
up  to  them,  as  they  were  able  to  receive  it,  the  nature 
of  that  difpenfation  under  which  “all  the  nations  of  the 
earth  were  to  be  bleffed  in  the  patriarch’s  feed,  (fee 
Prophecy  N°  13.).  For  this  purpofe,  he  held  fre¬ 
quent  correfpondence  with  them  j  and  toftrengthen  and 
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confirm  their  faith,  to  fix  and  preferve  their  dependence  Theology 
on  the  one  God  of  heaven  and  earth,  he  daily  gave 
them  new  promifes,  each  more  magnificent  than  that^^  tj~ 
which  preceded  it.  He  bleffed  Ifaac,  miraculoufly  in-  f0ming  of 
creafed  his  fubftance,  and  foon  made  him  the  envy  of  thrift, 
the  neighbouring  princes.  He  foretold  the  condition  Qf 
his  two  Tons,  renewed  the  promife  made  to  Abraham, 
and  bleffed  the  adopted  fon  Jacob,  with  whom  he  con- 
defcended  to  converfe  as  he  had  converfed  with  A- 
braham  and  Ifaac  \  renewing  to  him  the  great  promife  \ 
bellowing  upon  him  all  kinds  of  riches  ;  and  impreffing 
fuch  terror  upon  all  the  cities  which  were  round  about 
him  as  prevented  them  from  hurting  either  him  or  his 
family. 

All  this  was  indeed  little  enough  to  keep  alive  even 
in  the  mind  of  Jacob  a  tolerable  fenfe  of  duty  and  de¬ 
pendence  on  his  Creator.  After  the  firft  vifion  he  is 
furprifed,  and  hefitates,  feemingly  inclined  to  make  a 
kind  of  ftipulation  with  his  Maker.  “  If  (fays  he)  God 
will  be  with  me,  and  will  keep  me  in  this  way  that  I 
go,  and  will  give  me  bread  to  eat,  and  raiment  to  put 
on,  fo  that  I  come  again  to  my  father’s  heufe  in  peace, 
then  (hall  the  Lord  be  my  God  f .”  It  appears  not  to  f  Gen. 
have  been  till  after  many  fuch  revelations,  bleffings,  andxxviii.  so, 
deliverances,  and  being  reminded  of  the  vow  which  on21* 
this  occafion  he  had  vowed,  that  he  fet  himfelf  in  good 
earned  to  reform  the  religion  of  his  own  family,  and  to 
drive  out  from  it  all  ftrange  gods  *.  So  little  able,  in  *  Gen. 
that  age,  were  the  boafted  powers  of  the  human  mindxxxv*  2" 
to  preferve  in  the  world  juft  notions  of  the  unity  of  the 
Godhead,  that  we  fee  there  was  a  neceflity  for  very  fre¬ 
quent  revelations,  to  prevent  even  the  bed  men  from 
running  headlong  into  polytheifm  and  idolatry. 

Thus  was  God  obliged  to  treat  even  with  the  pa¬ 
triarchs  themfelves,  by  wray  of  pofitive  covenant  and  ex- 
prefs  compaCl  5  to  promife  to  be  their  God  if  they  would 
be  his  people  ;  to  give  them  a  portion  of  temporal  blef¬ 
fings  as  introductory  to  future  and  fpiritual  ones  \  and  to 
engage  them  in  his  fervice  by  immediate  rewards,  till 
they  could  be  led  on  to  higher  views,  and  prepared  by 
the  bringing  in  of  abetter  hope  to  worfhiphim  in  fpirit 
and  in  truth.  With  regard  to  what  may  be  called  the 
theory  of  religion,  mankind  were  yet  fcarcely  got  out  of 
their  childhood.  Some  extraordinary  perfons  indeed  ©c- 
cafionally  appeared  in  different  countries,  fuch  as  Enoch, 

Noah,  Abraham,  and  Job,  with  many  others,  who  had  a 
more  enlarged  profpeCl  of  things,  and  entertained  more 
worthy  fentiments  of  the  divine  difpenfations  and  of  the 
ultimate  end  of  man  \  but  thefe  were  far  fuperior  to  the 
times  in  which  they  lived,  and  appear  to  have  been  pro¬ 
videntially  raifed  up  to  prevent  the  favage  flate  and 
favage  idolatry  from  becoming  univerfal  among  men.. 

See  Savage.  ,3p 

The  worfhip  which  was  praClifed  by  thofe  holy  menThepatri- 
appears  to  have  confiiled  principally  of  the  three  kinds  aiphal  wor- 
of  facrifice  mentioned  elfewhere  (fee  Sacrifice)  j  to^!lf°earI 
which  were  doubtlefs  added  prayers  and  praifes,  with  ages^per-^ 

the  formed  in* 
faith. 


(u)  There  are  great  difputes  among  the  learned  refpeCling  the  antiquity  and  the  author  of  the  booh  of  Job,  and 
whether  it  be  a  hiftory  of  events,  or  a  poem  which  has  its  foundation  in  hiftory.  All  fober  men,  however,  are 
agreed,  that  there  really  was  fuch  a  perfon  as  Job,  eminent  for  patience  under  uncommon  fufferings  5  and  that  he 
was  of  very  remote  antiquity.  The  LXX  give  us  the  names  of  his  father  and  mother,  and  fay  that  he  was  the- 
Sfth  from  Abraham. 
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the  more  valuable  oblation  of  pure  bands  and  devout 
hearts.  Such  of  them  as  looked  forward  to  a  future  re 
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however, 


Theology 
from  the 

fall  of  A-  ,  .  .  ,  .  . . 

dam  to  the  demption,  and  had  any  tolerable  notion  of  the  means  by 

coming  of  which  it  was  to  be  effe&ed,  as  Abraham  certainly  had, 
Chrilt.  mull;  have  been  fcnfible  that  the  blood  of  bulls  and  of 
goats  could  never  take  away  fin,  and  that  their  facrifices 
were  therefore  valuable  only  when  they  were  offered  in 
faith  of  that  great  promife,  “  which  they,  having  feen 
it  afar  off,  were  perfuaded  of,  and  embraced  :  and  con- 
feffed  that  they  were  Grangers  and  pilgrims  upon  earth.” 

That  fuch  perfons  looked  for  “  a  better  country, 
even  a  heavenly  one,”  in  a  future  flate,  cannot  be  que¬ 
ll  ion  ed  ;  for  they  knew  well  how  fin  and  death  had  en¬ 
tered  into  the  world,  and  they  mufl  have  underftood  the 
promife  made  to  their  original  progenitor,  and  repeated¬ 
ly  renewed  to  themfelves,  to  include  in  it  a  deliverance 
at  fomc  period  from  every  confequence  of  the  firfl  tranf- 
greftion.  They  were  to  all  intents  and  purpofes  Chri- 
<ofafuttr*e  1^anS  aS  Wel1  3S  've*  ^ey  ^^eed  placed  their  confi- 
ILedeemer.  dence  m  a  ^edeemer,  who  in  the  fulnefs  of  time  was  to 
appear  upon  earth,  while  we  place  ours  in  a  Redeemer 
that  has  been  already  manifefted  ;  they  expreffed  that 
confidence  by  one  mode  of  worfhip,  we  exprefs  it  by  an¬ 
other*,  but  the  patriarchal  worfhip  had  the  fame  end  in 
view  with  the  Chriftian — the  attainment  of  everlafting 
life  in  heaven. 

The  generality  of  men,  however,  appear  not,  in  the 
-  i  early  age  of  which  we  now  write,  to  have  extended  their 
not  general.  vjews  beyond  the  prefent  life.  From  the  confufed  re¬ 
mains  of  ancient  tradition,  they  acknowledged  indeed 
fome  fuperior  power  or  powers,  to  whom  they  frequently 
applied  for  dire&ion  in  their  affairs  •,  but  in  all  probabi¬ 
lity  it  was  only  for  dire&ion  in  temporal  affairs,  fuch  as 
the  cultivation  of  the  ground,  or  their  tranfa6lions  with 
each  other.  In  the  then  Rate  of  things,  when  no  part 
of  the  world  was  overftocked  with  inhabitants,  and  when 
luxury  with  its  confequences  was  everywhere  unknown, 
virtue  and  vice  mufl  have  produced  their  natural  effe&s  ; 
and  the  good  man  being  happy  here,  and  the  wicked 
man  miferable,  reafon  had  no  data  from  which  to  infer 
the  reality  of  a  future  flate  of  rewards  and  punifhmcnts. 
Thofe  who  were  blelfed  with  the  light  of  revelation  un¬ 
doubtedly  looked  forward  to  that  date  with  a  holy  joy  j 
but  the  reft  worfhipped  fuperior  powers  from  worldly 
motives.  How  many  of  thofe  powers  there  might  be, 
or  how  far  their  influence  might  reach,  they  knew  not. 
Uncertain  whether  there  be  one  Supreme  Governor  of 
the  whole  world,  or  many  co-ordinate  powers  prefiding 
each  over  a  particular  country,  climate,  or  place — gods 
of  the  hills  and  of  the  valleys,  as  they  were  afterwards 
diftinguifhed--they  thought  that  the  more  of  thefe  they 
could  engage  in  their  intereft  the  better.  Like  the  Sa¬ 
maritans  therefore,  in  after  times,  they  fought,  wherever 
they  came,  the  “  the  manners  of  the  god  of  the  land,” 
and  ferved  him,  together  with  their  own  gods. 

Thus  was  the  world  ready  to  lofe  all  knowledge  of 
the  true  God  and  his  worfhip,  had  not  he  been  graciouf- 
Kraditls6  ly  Pleafed  t0  InterP0^  and  take  effeaual  care  to  pre¬ 
made  ^erve  t^iat  knowledge  in  one  nation,  from  which  it  might 
he  oonvp.vp.rl  to  tK p  mil  j  ±  _ _ a. 
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be  conveyed  to  the  reft  of  mankind  at  different  times, 
and  in  greater  or  lefs  degrees,  as  they  fhould  be  capable 
of  receiving  it.  To  this  purpofe  he  made  way  for  the 
removal  of  Jacob  and  his  family  to  one  of  the  moft  im¬ 
proved  and  polifhed  countries  of  the  world  y  and  intro¬ 
duced  them  into  it  in  a  manner  fo  advantageous,  as  fo 


give  them  an  opportunity  of  imparting  much  religious  Theolo, 
knowledge  to  the  natives.  The  natives,  however,  were  fro^ 
grofs  idolaters  ;  and  that  his  chofen  people  might  beas/alJofq 
far  as  poflibie  from  the  contagion  of  their  example,  he ^1° 
placed  them  upon  the  borders  of  Egypt,  where,  though  Thrift 
they  multiplied  exceedingly,  they  were  by  their  very 
occupation  f  ftill  kept  a  feparate  people,  and  mufl  havefGen.r 
been  rendered,  by  a  long  and  fevere  oppreftion,  in  a33, 34- 
great  degree  averfe  to  the  manners  and  religion  of  their 
neighbours.  This  averfion,  however,  feems  to  have 
gradually  becomes  lefs  and  lefs  ;  and  before  they  were 
miraculoufly  redeemed  from  their  houfe  of  bondage, 
they  had  certainly  loft  all  correal  notions  of  the  unity  of 
God,  and  the  nature  of  his  worfhip,  and  had  adopted 
the  greater  part  of  the  fuperftitions  of  their  tafk-mafters. 

Of  this  we  need  no  other  proof  than  what  is  implied  in 
the  words  of  Mofes  J,  when  he  faid  unto  God,  “  Be-fExod, 
hold,  when  I  come  unto  the  children  of  Ifrael,  and  fay  I43 
unto  them,  the  God  of  your  fathers  hath  fent  me  unto  Confeqm 
you  ;  and  they  fhall  fay  unto  me,  What  is  his  name  ?  ccs  of  it. 
what  fhall  I  fay  unto  them  ?”  Had  not  the  deftined 
lawgiver  of  the  Hebrews  been  aware  that  his  country¬ 
men  had  adopted  a  plurality  of  gods,  this  difficulty 
could  not  have  occurred  to  him  ;  for  names  are  never 
thought  of  but  to  diftingniffi  from  each  other  beings  of 
the  fame  kind  }  and  he  mufl  have  remembered,  that  in 
where  the  multitude  of  gods  was  marfhalled  in¬ 
to  various  claffes,  the  knowledge  of  their  names  was 
deemed  of  great  importance.  This  we  learn  likewife 
from  Herodotus,  who  informs  us*,  that  the  Pelafgi, ♦  Lib. ii  j 
after  fettling  in  Greece,  thought  it  neceffary  to  confult caP*  52> 
the  oracle  of  Dodona,  whether  it  would  be  proper  to^* 
give  to  their  own  gods  the  names  of  the  Egyptian  di¬ 
vinities  ?  and  that  the  oracle,  as  might  have  been  fup- 
pofed,  affined  them  that  it  would.  Indeed  the  Hebrews 
during  their  refidence  in  Egypt  had  acquired  fuch  an 
attachment  to  the  idolatrous  worfhip  of  the  country, 
that  it  appears  never  to  have  left  them  entirely  till  many 
ages  afterwards,  when  they  were  carried  captive  into 
Babylon,  and  feverely  punifhed  for  their  repeated  apo- 
ftafies  ;  and  fo  completely  were  they  infatuated  by  thefe 
fuperftitions  at  the  era  of  their  exodus,  that,  as  the  pro¬ 
phet  Ezekiel  informs  us  $,  they  rebelled  againft  GodJCh.xs. 
and  would  not  caft  away  their  abominations,  or  forfake 
the  idols  of  Egypt,  even  in  the  very  day  that  the  hand 
of  Omnipotence  was  lifted  up  to  bring  them  forth  of 
that  land  in  which  they  had  been  fo  long  and  fo  cruelly 
oppreffid.  In  fuch  a  flate  of  things,  to  have  fuffered 
them  to  remain  longer  in  Egypt,  could  have  ferved  no 
good  purpofe  ;  and  therefore  to  fulfil  the  promife  which 
he  had  given  to  Abraham,  God  determined  to  deliver 
them  out  of  the  hands  of  the  Egyptians  by  means  whieh 
fhould  convince  both  them  anjl  their  offspring  of  his 
own  fupremacy  over  heaven  and  earth.  ^ 

As  Mofes  was  the  perfon  appointed  to  deliver  God’s jyXofes  aP* 
meffage  to  Pharaoh,  and  to  demand  of  him  leave  for  the  pointed tc  ! 
Ifraelites  to  go  three  days  journey  into  the  wilder nefs  tobring thei 
ferve  the  God  of  their  fathers,  it  was  neceffary  that  heoutf° 
fhould  be  endowed  with  the  power  of  working  miracles^’ 
to  evince  the  reality  of  his  divine  million.  Without  a 
convi£lion  that  his  claims  were  well  founded,  neither 
Pharaoh  nor  his  own  countrymen  could  reafonably  have 
been  expelled  to  liftesn  to  the  propofals  of  a  man  who, 
though  bleffed  in  his  youth  with  a  princely  education, 
had  come  dire&ly  on  his  embaffy  from  *the  humble  em¬ 
ployment 
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T  dogy  ployment  of  a  fhepherd,  which  he  had  for  many  years 
•k  r*ie  exercifed  in  the  country  of  Midian.  To  prove  that  he 
^  was  really  fent  by  God,  any  vifible  and  undoubted  con- 
c  ngof  troul  of  the  laws  of  nature  would  have  been  abundantly 
I  <j  ift.  fufficient;  but  he  was  to  prove  not  only  this  truth,  but 
u  /— 'alfo  the  unity  of  the  Divine  nature ;  and  the  miracles 
which  he  was  directed  to  work  were  executions  of  judge- 
\l  1.  xn.  ment  againll  the  very  gods  of  Egypt  f. 

11  When  Pharaoh  firlt  turned  a  deaf  ear  to  his  requeft, 

though  enforced  by  the  converfion  of  a  rod  into  a  fer- 
pent,  at  the  command  of  Jehovah  he  fmote  with  the 
[  -  fame  rod  upon  the  waters  in  the  river,  which  were  in- 

Tl  ftantly  converted  into  blood,  and  occafiontd  the  death 
Pn  .^^of  all  the  fillies  that  fwam  in  them.  To  any  people 
Pj*  ir^eSthis  miracle  would  have  been  a  proof  of  Divine  agency : 

W1  iht  but  it  was  in  a  particular  manner  calculated  to  open  the 
eyes  of  the  blind  and  infatuated  Egyptians,  who  confi- 
d<  red  the  Nile  as  one  of  their  greateit  gods,  and  all  the 
fifhes  that  it  contained  as  fubordinate  divinities.  They 
called  that  noble  river  fometimes  Sirius ,  fometimes  Ofi- 
risf  fometimes  Canobus  (fee  Canobus),  and  not  unfre- 
quently  Qxszm  (x)  ;  and  adored  it  as  the  parent  of 
all  their  deities.  What  then  mud  the  people  have 
thought  when  they  found  their  mofl  revered  god,  at 
the  command  of  a  fervant  of  Jehovah,  converted  into 
blood,  and  all  his  facred  offspring  into  (linking  carcafes? 

To  conceive  their  condernation,  if  it  can  be  conceived, 
the  reader  mull  remember,  that  the  Egyptian  priefls 
held  blood  in  the  utmoft  abhorrence,  as  a  thing  of  which 
the  very  touch  would  deeply  pollute  them,  and  require 
immediate  and  folemn  expiation.  The  fame  facred  river 
was  a  fecond  time  polluted,  when  it  fent  forth  frogs, 
which  covered  all  the  land  of  Egypt,  and  died  in  the 
houfes,  in  the  villages:,  and  in  the  fields  ;  thus  render¬ 
ing  it  impoflible  for  the  people  to  avoid  the  touch  of 
dead  bodies,  though  from  every  fuch  conta6l  they  be¬ 
lieved  themfelves  tocontra<5l  an  impurity,  which,  in  the 
cafe  before  us,  mufl  have  been  the  more  grievous,  that 
in  the  whole  country  there  was  not  left  a  pool  of  unin- 
fecled  water  to  ivadi  away  the  flain. 

The  third  plague  inflicted  on  the  Egyptians  was,  the 
tht  convertinS  the  laud  into  hce,  upon  man 

0£  j  ^  and  upon  bead,  throughout  the  whole  kingdom.  To 
wo ! Ip.  fee  the  propriety  of  this  miracle  as  a  judgment  upon 
their  idolatry,  we  mud  recollect  their  utter  abhorrence 
of  all  kinds  of  vermin,  and  their  extreme  attention  to 
external  purity  above  every  other  people  perhaps  that 
has  hitherto  exided  on  the  face  of  the  earth.  On  this 
head  they  were  more  particularly  felicitous  when  about 
to  enter  the  temples  of  their  gods;  for  Herodotus  in¬ 
forms  us,  that  their  prieds  wore  linen  raiment  only,  and 
fhaved  off  every  hair  from  their  heads  and  bodies,  that, 
there  might  be  no  loufe  or  other  detedable  objeft  upon 
them  when  performing  their  duty  to  the  gods.  This 
plague  therefore,  while  it  laded,  made  it  impofiible  for 
them  to  perform  their  idolatrous  worfbip,  without  giving 
fuch  offence  to  their  deities  as  they  imagined  could 
never  be  forgiven.  Hence  we  find,  that  on  the  produc¬ 
tion  of  the  lice,  the  prieds  and  magicians  perceived  im¬ 
mediately  from  what  hand  the  miracle  had  come,  and 
exclaimed,  “  This  i§  the  finger  of  God!”  The  fourth 
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plague  feems  to  have  been  likewife  acknowledged  to  be  Theology 
the  finger  of  God,  if  not  by  the  magicians,  at  lead  by 
Pharaoh*,  for  in  a  fit  of  terror  he  agreed  that  the  Ifrael-  the 

ites  lhould  go  and  ferv6  the  Lord.  That  he  wasterrifi-  coming  of 
ed  at  the  fwarms  of  flics  which  infeded  the  whole  eoun-  Chrift. 
try,  except  the  land  of  Gofiien,  will  excite  no  wonder,  ’ 
when  it  is  known  that  the  worfhip  of  the  fly  originated 
in  Egypt;  whence  it  was  carried  by  the  Caphtorim  to 
Paledine;  by  the  Phoenicians  to  Sidon,  Tyre,  and 
Babylon;  and  from  thefe  regions  to  other  parts  of  the 
world.  The  denunciation  of  this  plague  was  delivered7 
to  Pharaoh  early  in  the  morning,  when  he  vras  on  the 
banks  of  the  Nile,  probably  paying  his  accudomed  de¬ 
votion  to  his  great  eft  god;  and  when  he  found  himfelf 
and  his  people  tormented  by  a  fwarm  of  fubordinate  di¬ 
vinities,  who  executed  the  judgment  of  Jehovah  in  de¬ 
fiance  of  the  power  of  the  fupremc  nurnen  of  Egypt,  he 
mud  have  been  convinced,  had  any  candour  remained 
in  his  mind,  that  the  whole  fydem  of  his  fuperftition 
ivas  a  mafs  of  abfurdities,  and  that  his  gods  were  only 
humble  indruments  at  the  difpofalof  a  Superior  Power... 

He  was  nut,  however,  convinced;  lie  was  only  alarm¬ 
ed,  and  quickly  relapfcd  into  his  wonted  obftinacy. 

The  fifth  plague  therefore,  the  murrain  among  the  cat¬ 
tle,  brought  death  and  definition  on  his  moil  revered 
gods  themfelves.  Neither  Ofiris,  nor  Ids,  nor  Ammon,, 
nor  Pan,  had  power  to  fave  his  brute  reprefentatives. 

The  facred  bull,  and  heifer,  and  ram,  and  goat,  were 
carried  off  by  the  fame  malady  which  fwept  away  all  the 
other  herds  of  deities,  thefe  t/ii Jlercorei,  who  lived  on 
grafs  and  hay.  The  impreffion  of  this  punidiment  mud 
have  been  awful  on  the  minds  of  the  Egyptians,  but; 
perhaps  not  equal  to  that  which  fucctedcd  it. 

In  Egypt  there  were  feveral  altars  on  which  human, 
facrifices  were  offered;  and  from  the  defeription  of  the, 
perfons  qualified  to  be  victims,  it  appears  that  thofe  un¬ 
happy  beings  mud  have  been  foreigners,  as  they  were 
required  to  have  bright  hair  and  a  particular  com¬ 
plexion.  The  hair  of  the  lfraelit.es  was  much  brighter 
than  that  of  the  Egyptians,  and  their  complexions  fair¬ 
er ;  and  therefore  there  can  be  little  doubt  but  that, 
during  their  refidence  in  Egypt,  they  were  made  to  fur- 
nidi  the  vi£lims  demanded  by  the  bloody  gods.  Thefe 
viftims  being  burnt  alive  on  a  high  altar,  and  thus  fa- 
crificed  for  the  good  of  the  nation,  their  allies  were  ga¬ 
thered  together  by  the  prieds,  and  fcattered  upwards  in 
the  air,  that  a  bleding  might  be  entailed  on  every  places 
to  which  an  atom  of  this  dud  fliould  be  wafted.  Mofes 
too,  by  the  direction  of  the  true  God,  took  allies  of  the 
furnace,  probably  of  one  of  thofe  very  furnaces  in 
which  fome  of  his-  countrymen  had  been  burnt,  and 
fprinkling  them  towards  heaven  in  the  fight  of  Pharaoh, 
brought  boils  and  blains  upon  all  the  people,  of  fo  ma¬ 
lignant  a  nature,  that  the  magicians  and  the  other  mini- 
ders  of  the  medical  gods,  with  which  Egypt  abounded 
beyond  all  other  countries,  could  not  themfelves  efcape 
the  infe£lion. 

The  powers  of  darkneft  were  thus  foiled  ;  but  the 
heart  of  the  monarch  was  Hill  hardened.  Definition 
was  therefore  next  brought. on  him  and  his  country  by 
the.  elements,  which  were  among  the  earlied  idol  deities 

not 


(x)  Whence  came  the  Greek  word  mam,  the  oceans 
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from  the  "0t  °nI;’r  °f  t!le  %yPtian3>  but  of  every  other  polytheif- 
fall^f  tlc  nat*on*  “  Ehe  Lord  rained  hail  on  the  land  of 
dam  to  the  Egypt?  tliat  tliere  was  hail,  and  fire  mingled  with 
coming  of  the  hail,  fuch  as  there  was  none  like  it  in  all  the  land 
t  Chnft  of  Egypt  fince  it  became  a  nation.  And  the  hail  fmote 
^  ~  throughout  all  the  land  of  Egypt  all  that  was  in  the 

fieid,  both  man  and  bead  ;  and  the  hail  fmote  every 
Tierb  of  the  field,  and  broke  every  tree  of  the  field.” 
JL  his  was  a  dreadful  calamity  m  itfelf  ;  and  the  horror 
which  it  excited  in  the  minds  of  the  people  mud  have 
been  greatly  aggravated  by  the  well-known  faa,  that 
Egypt  is  blefied  with  a  fky  uncommonly  ferene  ;  that 
in  the  greated  part  of  it  rain  has  never  been  feen  at  any 
other  time  fince  the  creation  of  the  world  ;  and  that  a 
flight  and  tranfient  fhower  is  the  utmod  that  in  the  or¬ 
dinary  courfe  of  nature  falls  anywhere  throughout  the 
country.  The  fmall  quantity  of  vegetables  which  was 
left  undeftroyed  by  the  fire  and  the  hail  was  afterwards 
devoured  by  locuds,  which  by  a  drong  ead  wind  were 
'  brought  in  fuch  numbers  from  Arabia,  where  they  a- 
bounded  at  all  times,  that  they  covered  the  whole  face 
of  the  earth,  and  did  eat  every  herb  of  the  land,  and  all 
the  fruit  of  the  trees,  fo  that  there  remained  not  any 
green  thing  in  the  trees  or  in  the  herbs  of  the  field 
through  all  the  land  of  Egypt. 

The  ninth  plague  which  the  obdinacy  of  Pharaoh 
brought  upon  his  country,  whilfl  it  feverely  punifhed  the 
Egyptians  for  their  cruelty  to  the  Hebrews,  druek  at 
the  very  foundation  of  all  idolatry.  We  have  elfewhere 
ihown,  that  the  fird  objects  of  idolatrous  worfliip  "were 
the  contending  powers  of  light  and  darknefs  (fee  Poly¬ 
theism)  y  and  that  the  benevolent  principle,  or  the 
power  of  light,  was  everywhere  believed  to  maintain  a 
condant  fuperiority  over  the  power  of -darknefs.  Such 
was  the  faith  of  the  ancient  Perfians  ;  and  fuch,  as  a 
very  learned  writer  has  lately  proved,  was  likewife  the 
faith  of  the  earlier  Egyptians.  It  was  therefore  with 
■wifdom  truly  divine,  that  God,  to  Qiow  the  vanity  of 
their  imaginations,  brought  upon  thofe  votaries  oflio-bt, 
who  fancied  themfelves  the  offspring  of  the  fun,  a  preter¬ 
natural  darknefs,  which,  for  three  days,  all  the  powers 
of  their  fupreme  deity,  and  his  fubordinate  agents,  could 
not  difpel. 

Ihe  tenth  and  lad  plague  brought  on  this  idolatrous 
people  was  more  univerfally  and  feverely  felt  than  any 
which  had  preceded  it.  It  was  likewife,  in  fome  fenfe, 
an  mdance  of  the  lex  tah§nisy  which  requires  an  eye  for 
an  eye,  and  a  tooth  for  a  tooth,  &c.  Mofes  was  com¬ 
manded,  at  his  fird  interview  with  Pharaoh,  to  fay, 
Thus  faith  the  Lord,  Ifrael  is  my  fon,  even  my  fird- 
born.  Let  ray  fon  go  that  he  may  ferve  me  :  and  if 
thou  refufe  to  let  him  go,  behold,  I  will  flay  thy  fon, 
even  thy  firft-born.”  Before  this  threat  was  put  in  exe¬ 
cution,  every  attempt  was  made  to  foften  the  hardened 
heart  of  the  obftinate  tyrant.  The  waters  of  his  facred 
river  were  turned  into  blood,  and  all  the  fillies  that  it 


contained  flam  ;  frogs  were  brought  over  all  the  land  to 
pollute  the  people  ;  the  miniders  of  religion  were  ren¬ 
dered  fo  impure  by  vermin,  that  they  could  not  difeharge 
their  wonted  offices  •,  the  animals  mod  revered  as  gods, 
or  emblems  of  gods,  were  cut  off  by  a  murrain  ;  the 
elements,  that  were  everywhere  worfhipped  as  divinities 
carried  through  the  land  a  devadation,  which  was  com¬ 
pleted  by  Avar  ms  of  locuds  ;  the  allies  from  the  facred 
furnace,  which  were  thought  to  convey  ble flings  whi- 
therfoever  they  were  wafted,  were  made  to  communicate 
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incurable  difeafes  ;  a  thick  and  preternatural  darknefs 


was  fpread  over  the  kingdom,  in  defiance  of  the  power 
of  the  great  Gfiris  5  and  when  the  hearts  of  the  people 
and  their  fovereign  continued  dill  obdurate,  the  elded; 
fon  in  each  family  was  flain,  becaufe  they  refufed  to  let 
go  Ifrael,  God’s  firft-born.  From  this  univerfal  pefti- 
lenee  the  Ifraelites  were  preferved  by  fprinkling  the 
door-pofts  of  their  houfes  with  the  blood  of  one  Jf  the 
animals  adored  in  Egypt  5  a  fa&  which,  as  it  could  not 
be  unknown  to  Pharaoh  or  his  fubjeds,  ought  to  have 
convinced  that  people  of  the  extreme  abfurdity  of  their 
impious  fu perftitions.  This  efTed  it  feems  not  to  have 
had  5  but  the  death  of  the  firft-born  produced  the  de¬ 
liverance  of  the  Hebrews  ;  for  when  it  W3S  found  that 
there  was  not  a  houfe  where  there  was  not  one  dead, 

“  Pharaoh  called  for  Mofes  and  Aaron  by  night,  and 
Paid,  Rife  up,  and  get  you  forth  from  among  my  people, 
both  you  and  the  children  of  Ifrael  ;  and  blefs  me  alfo. 

And  the  Egyptians  were  urgent  upon  the  people,  that 
they  might  fend  them  out  of  the  land  in  hafte  ;  for  they 
faid,  W  e  be  all  dead  men  (y).”  1  he  wonted  obftinacy 

of  the  monarch  indeed  very  foon  returned  ;  and  his 
fubjefts,  forgetting  the  lofs  of  their  children,  joined 
with  him  in  a  vain  attempt  to  bring  back  to  bondage 
the  very  people  whom  they  had  been  thus  urgent  to 
fend  out  of  the  land  ;  but  their  attempt  was  defeated  by 
Jehovah,  and  all  who  engaged  in  it  drowned  in  the  Red 
fea. 

1  he  God  of  Ifrael  having  thus  magnified  himfclf  over 
the  Egyptians  and  their  gods,  and  refeued  his  people 
from  bondage  by  fuch  means  as  rnuft  not  only  have 
ftruck  terror  and  aftonifhment  into  the  whole  land,  but 
alfi)  have  fpread  his  name  through  all  the  countries 
which  had  any  communication  with  that  far-famed  na¬ 
tion,  proceeded  to  mftru6I  and  excrcife  the  Hebrews  A>r 
many  years  in  the  wildernefs.  He  inculcated  upon  them 
the  unity  of  the  Godhead;  gave  them  ftatutes  anddetairii 
judgments  more  righteous  than  thofe  of  any  other  na-  the  lira 


imno  iiguieous  uian  tnoie  or  any  other  na- the  lira  1 

tion  ;  and  by  every  method  confident  with  the  freedom  jtes  fo 1 
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of  moral  agency  guarded  them  againft  the  contagion  of,  & 
idolatry  and  polytheifm.  He  fent  his  angel  before 
them  to  keep  them  in  the  rvay,  took  upon  himfelf  the 
office  of  their  fupreme  civil  governor,  and  by  Iiis  pre¬ 
fence  directed  them  in  all  their  undertakings.  He  led 
them  with  repeated  figns  and  wonders  through  the 
■neighbouring  nations,  continued  to  try  and  difeipline 

them 
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logy  them  till  they  were  tolerably  attached  to  his  govern- 
the  ment  and  eftablifhed  in  his  worfhip,  and  introduced 
3  the  them  into  the  Promifed  Land  when  its  inhabitants  were 
gof  ripe  for  deftruCtion.  At  their  entrance  into  it,  he  gave 
ft.  theta  a  fummary  repetition  of  their  former  laws,  with 
'""’^tnore  fuch  ordinances,  both  of  a  ceremonial  and  moral 
kind,  as  were- both  fuited  to  their  temper  and  eircum- 
ftances,  as  well  as  to  prefigure,  and  by  degrees  to  pre¬ 
pare  them  for,  a  more  perfect  difpenfation  under  the 
5  Medial). 

jre  ob-  The  Jewifh  law  had  two  great  objeCts  in  view  ;  of 
sfl  f the  which  the  firft  was  to  preferve  among  them  the  know- 
laWTedge  of  the  true  God,  a  rational  worfhip  fpringing 
from  that  knowledge,  and  the  regular  praCtice  of  moral 
virtue  :  and  the  fecond  was  to  fit  them  for  receiving  the 
accomplifbment  of  the  great  promife  made  to  their  an- 
ceftors,  by  means  analogous  to  thofe  which  a  fchool- 
inafter  employs  to  fit  his  pupils  for  difeharging  the  duties 
of  maturer  years.  Every  thing  in  that  law  peculiar  to 
itfelf,  its  various  ceremonies,  modes  of  facrificing,  the 
fanftions  by  which  it  was  enforced,  and  the  theocratic 
government  by  which  it  was  adminiftered,  had  a  direCt 
tendency  to  promote  one  or  other  of  thefe  ends  *,  and 
keeping  thefe  ends  in  view,  even  the  minuteft  laws,  at 
which  impious  ignorance  has  affeCted  to  make  itfolf 
merry,  will  be  difcovered  by  thofe  who  fliall  ftudy  the 
whole  fyftem,  and  are  at  the  fame  time  acquainted  with 
the  genius  of  ancient  polytheifm,  to  have  been  enabled 
with  the  moft  confummate  wifclom. 

It  is  not  eafy  for  us,  who  have  been  long  blefled  with 
the  light  of  revelation,  to  conceive  the  propen fity  of  all 
nations,  in  that  early  age  of  the  world,  to  the  worfhip 
of  falfe  gods,  of  which  they  were  daily  adding  to  the 
number.  It  is  indeed  probable,  from  many  pafiages  of 
Scripture,  as  well  as  from  profane  authors  of  the  great- 
eft  antiquity,  that  one  fupreme  nurnen  was  everywhere 
acknowledged  :  but  he  was  confidered  as  an  extramun- 
dane  being,  too  highly  exalted  to  concern  himfelf  with 
the  affairs  of  this  world,  the  government  of  which,  it 
was  believed,  he  had  delegated  to  various  orders  of  fub- 
•rdinate  deities.  Of  thofe  deities,  fome  were  fuppofed 
to  have  the  charge  of  one  nation  and  fome  of  another. 
Hence  it  is,  that  we  read  of  the  gods  of  Egypt,  the 
gods  of  the  Amorites,  and  the  gods  of  the  different  na¬ 
tions  around  Paleftine.  None  of  thofe  nations  denied 
the  exiftence  of  their  neighbour’s  gods ;  but  all  agreed, 
that  while  the  Egyptians  were  t|ie  peculiar  care  of  Ofi- 
ris  and  Ifis,  the  Amorites  might  be  the  favourites  of 
Moloch,  the  Phoenicians  of  Cronus,  and  the  Philiftines 
of  Dagon ;  and  they  had  no  objection  occafionally  to 
join  with  each  other  in  the  worfhip  of  their  refpeCtive 
tutelary  deities.  Nay,  it  was  thought  impiety  in 
foreigners,  while  they  fojourned  in  a  ftrange  country, 
not  to  facrifice  to  the  gods  of  the  place.  Thus  Sopho¬ 
cles  makes  Antigone  fay  to  her  father,  that  a  ftranger 
fbould  both  venerate  and  abhor  thofe  things  which  are 
Vol.  XX.  Part  I. 


venerated  and  abhorred  in  the  city  where  he  refides  ;  Theology 
and  another  author  *,  who,  though  comparatively  late, 
drew  much  of  his  information  from  ancient  writings  to  the 
which  are  now  loft,  allures  us,  that  this  complaifance  coming  of 
proceeded  from  the  belief  that  the  “  feveral  parts  of^  thrift. 
the  world  were  from  the  beginning  diftributed  to  feveral  ^'  7  j.  * 
powers,  of  which  each  had  his  peculiar  allotment  and  Aug, 
refidence.” 

From  this  notion  of  local  divinities,  wliofe  power  or 
partial  fondnefs  was  confined  to  one  people,  the  Ifraelites, 
on  their  departure  from  Egypt,  appear  not  to  have  been 
free  (z).  Hence  it  is,  that  when  the  true  God  firft 
tells  them,  by  their  leader  Moles  f,  that  if  they  would  f  Exod. 
obey  his  voice  indeed  and  keep  his  covenant,  then  they  X1X*  5* 
(hould  be  a  peculiar  treasure  to  him  above  all 
people:  to  prevent  them  from  fuppofing  that  he  (hared 
the  earth  with  the  idols  of  the  heathen,  and  had  from 
partial  fondnefs  chofen  them  for  his  portion ,  he  immedi- 
ately  adds,  for  ALL  THE  EARTH  IS  MINE.  By  this  ad-Purpefeof 
dition  he  gave  them  plainly  to  underftand  that  they  their  ^Pa- 
were  chofen  to  be  his  peculiar  treafure  for  fome  purpofe 
of  general  importance  ;  and  the  very  firft  article  of  the  pje^ 
covenant  which  they  were  to  keep  was,  that  they  fhould 
have  no  other  gods  but  him.  So  inveterate,  however, 
was  the  principle  which  led  to  an  intercommunity  of 
the  objects  of  wrorfhip,  that  they  could  not  have  kept 
this  article  of  the  covenant  but  in  a  ftate  of  reparation 
from  the  reft  of  mankind  J  y  and*thai  feparation  could  j  x  sam# 
neither  have  been  effected  nor  continued  without  thexxvi, 
vifible  providence  of  the  Almighty  watching  over  them 
as  his  peculiar  treafure.  This  we  learn  from  Mofes 
himfelf,  who,  when  interceding  for  the  people  after 
their  idolatrous  worfhip  of  the  golden  calf,  and  intreat¬ 
ing  that  the  prefence  of  God  would  ftill  accompany 
them,  adds  thefe  words  $  :  “  For  wherein  fliall  it  be  5  ExckL 
known  here  that  I  and  thy  people  have  found  grace  in 
thy  fight  ?  Is  it  not  in  that  THOU  GOEST  WITH  US  ?  So 
(hall  we  be  SEPARATED,  I  and  thy  people,  from  all  the 
people  that  are  on  the  face  of  the  earth/1  On  this  fe- 
paradon  every  thing  depended  j  and  therefore  to  render 
it  the  more  fecure,  Jehovah  was  gracioufly  pleafed  to 
become  like  wife  their  fupreme  Magiftrate,  making  them 
a  “  kingdom  of  priefts  and  a  holy  nation,11  and  deliver¬ 
ing  to  them  a  digeft  as  well  of  their  civil  as  of  their  re¬ 
ligious  laws. 

The  Almighty  thus  becoming  their  King,  the  govern-  0f  their 
ment  of  the  Ifraelites  was  properly  a  THEOCRACY,  in  theocratic 
which  the  two  focieties,  civil  and  religious,  were  of  govern- 
courfe  incorporated.  They  had  indeed  after  their  fettle-  ment> 
ment  in  the  Promifed*  Land,  at  firft,  temporary  judges 
occafionally  raifed  up  \  and  afterwards  permanent  ma- 
giftrates  called  kings,  to  lead  their  armies  in  war,  and 
to  give  vigour  to  the  adminiftration  of  juftice  in  peace ; 
but  neither  thofe  judges  nor  thofe  kings  could  abrogate 
a  {ingle  law  of  the  original  code,  or  make  the  fmalleft 
addition  to  it  but  by  the  fpirit  of  prophecy.  They  can- 
3  A  not 


(z)  It  is  not  indeed  evident  that  they  had  got  entirely  quit  of  this  abfurd  opinion  at  a  much  later  period.  Jeph- 
tha,  one  of  their  judges,  who,  though  half  paganized  (as  Warburton  obferves)  by  a  bad  education,  had  probably  as 
correct  notions  of  religion  as  an  ordinary  Ifraelite,  certainly  talked  to  the  king  of  Ammon  as  if  he  had  believed 
the  different  nations  of  the  earth  to  be  under  the  immediate  protection  of  difterent  deities  :  “  Wilt  not  thou  (fays 
he)  poifefs  that  which  Chemofh  thy  GOD  giveth  thee  to  poifefs !  So  whomsoever  the  Lord  OUR  God  {ball  drivtf 
out  from  before  us,  them  will  we  polfefs.”  (Judges  xi.  24.). 
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not  therefore  be  eonfldcred  as  lupreme  magiflrates,  by 
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^v^atevtr  title  they  may  have  been  known  ;  for 
darn  to  thewere  tf)  g°  ouL  come  in  at  the  word  of  the  priefts, 
coming  of  "’ho  were  to  afk  counfel  for  them  of  the  Lord,  and  with 
t  chrift-  whom  they  were  even  affociated  in  all  judicial  proceed- 
ln?Ci,  aS  we^  a  clv^  as  a  Spiritual  nature  *.  Under 
xxvii!  21 .  anX  otlier  t1nan  a  theocratic  government,  the  Hebrews 
and  Dent,  could  not  have  been  kept  feparate  from  the  nations 
xvii.S-^13.  around  them  5  or  if  they  could,  that  reparation  would 
not  have  anfwered  the  great  purpofe  for  which  it  was 
eftablifhed.  “  The  people,  on  their  leaving  Egypt, 
were  funk  into  the  lowed:  pra£Hccs  of  idolatry.  To  re¬ 
cover  them  by  the  difeipline  of  a  reparation,  it  was  ne- 
ceflary  that  the  idea,  of  God  and  his  attributes  fiiould  be 
impreffed  upon  them  in  the  moil  fetifible  manner.  But 
this  could  not  be  commodio.ufly  done  under  his  charac 
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To  keep  them  warmly  attached  to  their  public  worfliip  Theoi 
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they  that  worfhip  was  loaded  with  operofe  and  magnificent  the 
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rites,  and  fo  completely  incorporated  with  their  civil 


dam  to  til 


ter  of  God  of  the  univerfe  :  under  his  chara&cr  of  Kintr 
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of  Ifrael,  it  well  might.  Hence  it  is,  that  we  find  him 
in  the  Old  Teftament  fo  frequently  represented  with 
a fifefl ions  analogous  to  human  paftions.  The  civil  rela- 
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and  of  the 


tion  in  which  he  flood  to  the  Ifraelitcs  made  fuch  a-  rc- 
prefentation  natural  ;  the  groffnefs  of  their  conceptions 
made  the  representation  neceflary  ;  and  the  guarded 
manner  in  which  it  was  always  qualified  prevented  it 
T  tVarbur -  from  being  mischievous f.”  Hence  too  it'is,  that  un- 
ton's  Dh.  der  the  Mofaic  difpenfation,  idolatry  was  a  crime  of 
date,  puni (liable  by  the  civil  magiflrate.  It  was  indeed 
high  treafon,  again  ft  which  laws  were  enaded  on  the 
jufteft  principles,  and  carried  into  effed  without  danger 
of  error.  Nothing  lefs  indeed  than  penal  laws  of  the 
fevered  kind  could  have  reftrained  the  violent  propen¬ 
sity  of  that  headflrong  people  to  worfhip,  together  with 
their. own  God,  the  gods  of  the  Heathen.  But  penal 
laws  enaded  by  human  authority  for  errors  in  religion 
are  manifeftly  unjuft ;  and  therefore  a  theocratic  govern¬ 
ment  feems  to  have  been  abfolutely  neceflary  to  obtain 
the  end  for  which  the  Ifraelites  were  Separated  from  the 
furrounding  nations. 

.  it  was  for  the  fame  purpofe  that  the  ritual  law  was 
ntual  law,  given,  after  tlreir  prefumptuous  rebellions  in  the  wildcr- 
nefs.  Before  the  bufinefs  of  the  golden  calf,  and  their 
frequent  attempts  to  return  into  Egypt,  it  Seems  not  to 
have  been  the  Divine  intention  to  lay  on  them  a  yoke 
of  ordinances ;  but  to  make  his  covenant  depend  en- 
*  tirely  on  their  duly  pradifing  the  rite  of  circumcifion  ; 
obferving  the  feftivals  inftituted  in  commemoration  of 
their  deliverance  from  bondage,  and  other  fignal  Services 
vouchfafed  them;  and  keeping  inviolate  all  the  precepts 
of  the  decalogue  (a),  which,  if  they  had  done,  they 
fhould  have  even  lived  in  them  J.  But  after  their  re¬ 
peated  apoftafies,  and  impious  wifhes  to  mix  with  the 
furrounding  nations,  it  was  neceflary  to  fubjed  them 
to  a  multifarious  ritual,  of  which  the  ceremonial*  parts 
were  Solemn  and  Splendid,  fitted  to  engage  and  fix  the 
attention  of  a  people  whofe  hearts  were"  grofs ;  to  in¬ 
spire  them  with  reverence,  and  to  withdraw  their  affec¬ 
tions  from  the  pageantry  of  thofe  idle  fuperftitions 
which  they  had  fo  long  witneffed  in  the  land  of  Egypt. 


polity  as  to  make  the  fame  things  at  once  duties  of  re-  Comi 
ligion  and  ads  of  ftate.  The  Service  of  God  was  indeed  drill 
fo  ordered  as  to  be  the  con  ft  ant  bufinefs  as  well  as  enter-  *"“V"** 
tainment  of  their  lives,  Supplying  the  place  of  all  other 
entertainments  ;  and  the  Sacrifices  which  they  were 
commanded  to  offer  on  the  moft  Solemn  occafions,  were 
of  fuch  animals  as  the  Egyptians  and  other  Heathens 
deemed  Sacred.  ^ 

Thus  a  heifer  without  blemifh  was  in  Egypt  held  fa.  jnftaiiced 
cred  to  the  goddtfs  Ifis,  and  worfhipped  as  the  repre-  *n  ?e’rill 
Tentative  of  that  divinity  5  but  the  fame  kind  of  heifer™*"1 
was  by  the  ritual  law  of  the  Hebrews  commanded  to  be 
burnt  without  the  camp,  as  the  vileft  animal,  and  the 
water  of  Separation  to  be  prepared  from  her  afhes  *.  *■ Nmiij 
|  g03*  "’as  hy  the  Egyptians  held  in  great  venera¬ 

tion  as  emblematical  of  their  ancient  god  Pan,  and  Sa¬ 
crifices  of  the  moft  abominable  kind  were  offered  to  the 
impure  animal  (fee  Pan)  1 but  God,  by  his  Servant 
Moles,  enjoined  the  Ifraelites  to  offer  goats  tbemfelvcs 
as  Sacrifices  for  fin,  and  on  one  occafion  to  difmifs  the 
live  animal  loaded  with  maledictions  into  the  wilder* 
nefsf.  The  Egyptians,  with  Singular  zeal,  worfhip-  fLeviUr. 
ped  a  ealf  without  blemifh  as  the  Symbol  of  Apis,  or 
the  god  of  fertility  ;  and  it  appears  from  the  book  of 
Exodus,  that  the  Ifraelites  themfelves  had  been  infeCted 
with  that  fuperflition.  I  hey  were,  however,  fo  far 
from  being  permitted  by  their  Divine  lawgiver  to  con- 
fider.that  animal  as  facred,  that  their  priefts  were  com¬ 
manded  to  offer  for  themfelves  a  young  calf  as  a  fin-of- 
fenng  J.  No  animal  was  in  Egypt  held  in  greater  ve-^^v^^ 
neration  than  the  ram,  the  Symbol  of  their  god  Ammon, 
one  of  the  conftellations.  It  was  therefore  with  wifdom 
truly  divine,  that  Jehovah,  at  the  inflitution  of  the  paf- 
fover,  ordered  his  people  to  kill  and  cat  a  young  ram 
on  the  very  day  that  the  Egyptians  began  their  annual 
Solemnities  §  in  honour  of  that  animal  as  one  of  their 5 
great  eft  gods  and  that  he  enjoined  the  blood  of  this  di 
vmity  to  be  Sprinkled  as  a  Sign  on  the  two  fide-pofts  andlib.il 
upper  door-poft  of  the  houfe  in  which  he  was  eaten.  caP* 
Surely  it  is  not  in  the  power  of  imagination  to  conceive 
a  ritual  better  calculated  to  cure  the  Ifraelites  of  their 
propenfity  to  iuol  worfhip,  or  to  keep  them  feparate 
from  the  people  who  had  firft  given  them  that  propen¬ 
sity*  than  one  which  enjoined  them  to  offer  in  Sacrifice 
the  very  creatures  which  their  fuperftitious  mafters  had 
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vorihipped  as  gods.  “  Shall  we^faid  Mofes)  Sacrifice 


the  abominations  of  the  Egyptians  before  their  eyes,  and 
will  they  not  ft  one  us  r” 

But  it  was  not  againft  Egyptian  idolatry  only  that 
the  ritual  law  was  framed  :  the  nations  of  Syria,  in  the 
midft  of  whom  the  Ifraelites  were  to  dwell,  were  addict¬ 
ed  to  many  cruel  and  abfurd  fuperftitions,  againft  which 
it  was  as  neceflary  to  guard  tire  people  of  God  as-againft 
the  brute- worfhip  of  Egypt.  We  need  not  inform  any 
reader  of  the  book  of  Mofes  that  thofe  nations  worfhip¬ 
ped 


(a)  Of  thefe  precepts  we  think  it  not  neceflary,  in  an  abftraft  fo  Ihort  as  this,  to  wade  the  reader’s  time  with 
a  tor  mat  and  laboured  defence.  To  the  decalogue  no  obje&ion  can  be  made  by  any  man  who  admits  the  obliga- 
uonsot  natural  religion  5  for,  except  the  obfervation  of  the  Sabbath-day,  it  enjoins  not  a  Angle  duty  which  doe? 
not  by  tee  confeffion  of  all  men  refult  from  our  relations  to  God,'  curfelves,  and  our  fellow-creatures. 


Pit  II.  T  H  E  O 

*frh  ogy  pcd  the  fun  and  moon  and  all  ihc  heft  ot  heaven  •  or 
Ere  the  [jial  It  was  part  of  their  religion  to  propitiate  their  of¬ 
fal  "A-  fenje(j  gods  by  oceafionally  facrificing  their  Tons  and 
It!*  of*  tbeir  daughters.  From  fuch  worfhip  and  facrifices  the 
mi  Ifraelites  were  prohibited  under  the  fevered  penalties  ; 
l-  — j  kut  we  cannot  confider  that  prohibition  as  making  part 
of  the  ritual  law,  fince  it  relates  to  pra&ices  impious 
and  immoral  in  themfelves,  and  therefore  declared  to  be 
abominations  to  the  Lord.  The  Phoenicians,  however, 
and  the  Canaanites,  entertained  an  opinion  that  every 
child  came  into  the  world  with  a  polluted  nature ,  and 
that  this  pollution  could  be  removed  only  by  a  lujlral 
s and  [the  fire .  Hence  they  took  their  new-born  infants,  and  with 
law  particular  ceremonies  made  them  pafs  through  the  flame 
lit  and  °^a  P^e  facrec*  t0  Baal  or  Moloch,  fy^bols  of  their 

■’drb  g!  great  g°d  tlie  ^un*  Sometimes  this  purgation  was  de¬ 
mand  ril  layed  till  the  children  had  arrived  at  their  tenth  or 

cult  .  twelfth  year,  when  they  were  made  either  to  leap 

through  the  flame,  or  run  feveral  times  backwards  and 
|  forwards  between  two  contiguous  facred  fires  ;  and  this 

luft  ration  was  fuppofed  to  free  them  from  every  natural 
pollution,  and  to  make  them  through  life  the  peculiar 
*  8  cer  care  of  the  deity  in  whofe  honour  it  was  performed  *, 
lib/  ?  The  true  God,  however,  who  would  have  no  fellowfhip 
•cap.  W1*th  idols,  forbade  all  fuch  purgations  among  his  peo¬ 
ple,  whether  done  by  fires  confecrated  to  himfelf  or  to 
the  bloody  deities  of  the  Syrian  nations.  “  There 
fhall  not  be  found  (fays  he)  among  you  any  one  that 
maketh  his  fon  or  his  daughter  to  pafs  through  the 
ip  firef.” 

’  x\'ii  ij.xii.  There  are,  in  the  Jewifh  law,  few  precepts  more  fre- 
‘  Lev  xx  <luently  repeated  than  that  which  prohibits  the  feething 
■2,8>  of  a  kid  in  its  mother’s  milk  %  >  and  there  being  no  rao- 
|  E>  s. xiii. ral  fitnefs  in  this  precept  when  confidered  abfolutely  and 
dv.  without  regard  to  the  circumftances  under  which  it  was 
siv.  Ut’  given,  infidel  ignorance  has  frequently  thought  fit  to 
make  it  the  fubje&  of  profane  ridicule.  But  the  ridi¬ 
cule  will  be  forborne  by  thofe  who  know  that,  among 
the  nations  round  Judea,  the  feafting  on  a  kid  boiled  in 
its  mother’s  milk  was  an  effential  part  of  the  impious 
and  magical  ceremonies  celebrated  in  honour  of  one  of 
their  gods,  who  was  fuppofed  to  have  been  fuckled  by  a 
ike-goat.  Hence,  in  the  Samaritan  Pentateuch,  the  text 
runs  thus:  “  Thou  (halt  not  feeth  a  kid  in  its  mother’s 
milk;  for  whoever  does  fo,  is  as  one  who  facrifices  an 
;{Sp  :t r,  abominable  thing,  which  offends  the  God  of  .Jacob 
l Another  precept,  apparently  of  very  little  importance, 
^  is  given  in  thefe  words  :  11  Ye  fhall  not  round  the  cor¬ 
ners  of  your  heads,  neither  (halt  thou  mar  the  corners 
I  be  .  of  thy  beard  )).•”  But  its  wifdom  is  feen  at  once,  when 
''“x*  we  know  that  at  funerals  it  was  the  pra&ice  of  many  of 
l  the  heathens,  in  that  early  period,  to  round  the  corners 

of  their  heads,  and  mar  their  beards,  that  by  throwing 
the  hairs  they  had  cut  off  on  the  dead  body,  or  the  fu¬ 
neral  pile,  they  might  propitiate  the  fhade  of  the  de¬ 
parted  hero  ;  and  that  in  other  nations,  particularly  in 
Phoenicia,  it  was  cuftomary  to  cut  off  all  the  hair  of 
their  heads  except  what  grew  on  the  crown,  which, 
with  great  folemnity,  was  confecrated  either  to  the  fun 
^  cer,  or  to  Saturn  *.  The  unlearned  Chriftian,  if  he  be  a 
Lap.  man  of  reflexion,  muff  read  with  fome  degree  of  won¬ 
der  fuch  laws  as  thefe  :  u  Thou  (halt  not  fow  thy  vine¬ 
yard  with  divers  feeds,  left  the  fruit  of  thy  feed  which 
thou  haft  fown  and  the  fruits  of  thy  vineyard  be  defiled. 
Thou  (halt  not  plough  with  an  ox  and  an  afs  together. 


LOGY. 


^  37 1 

divers  forts,  or  of  Theology 


from  the 


■  30, 

7  3^33* 


Thou  (halt  not  wear  a  garment  oi 

woollen  and  linen  together  f.”  But  his  wonder  will  0f  ^ 
ccafe  when  he  knows  that  all  thefe  were  pra&ices  from  t0  thc 
which  the  Sabian  idolaters  of  the  eaft  expelled  the  coming  of' 
greateft  advantages.  Their  belief  in  magic  and  judicial  (  hrilt.  ^ 
aftrology  led  them  to  imagine,  that  by  {owing  different  *  ^ 

kinds  of  corn  among  their  vines  they  fliould  propitiate  *  IOj 
the  gods  which  were  afterwards  known  in  Rome  by  the  n. 
names  of  Bacchus  and  Ceres ;  that,  by  yoking  animals 
fo  heterogeneous  as  the  ox  and  the  afs  in  the  fame 
plough,  they  (liould  by  a  charm  fccure  the  favour  of  the 
deities  who  prefided  over  the  affairs  of  hulhandry  ;  and 
that  a  garment  compofed  of  linen  and  -woollen,  worn 
under  certain  conjun&ior.s  of  the  ftars,  would  proted  its 
owner,  his  flocks,  his  herds,  and  his.  field,  from  all  ma¬ 
lign  influences,  and  render  him  in  the  higheft  degree 
profperous  through  the  whole  courfe  of  his  life  J.  But{  Spencer , 
magical  ceremonies  were  always  performed  in  order  to*lb>  a* 
render  propitious  good  or  evil  demons  (fee  Magic) 
and  therefore  fuch  ceremonies,  however  unimportant  in 
themfelves,  were  in  that  age  moft  wifely  prohibited  in 
the  Mofaic  law,  as  they  naturally  led  thofe  who  were 
addi&ed  to  them  to  the  worfliip  of  idols  and  impure  fpi- 
rits. 

If  the  whole  ritual  of  the  Jewifh  economy  be  exa¬ 
mined  in  this  manner,  every  precept  in  it  will  be  found 
to  be  dire&ed  againft  fome  idolatrous  pra&ice  of  the 
age  in  which  it  was  given.  It  was  therefore  admirably 
calculated  to  keep  the  Ifraelites  a  feparate  people,  and 
to  prevent  too  clofe  an  intercourfe  between  them  and 
their  Gentile  neighbours.  The  diftin&ion  made  by 
their  law  between  clean  and  unclean  animals  (fee  Sla¬ 
very,  N°  33.)  rendered  it  impoflible  for  them,  with¬ 
out  a  breach  of  that  law,  to  eat  and  drink  with  their 
idolatrous  neighbours ;  their  facred  and  civil  ceremonies 
being  dirc&ly  levelled  againft  the  Egyptian,  Zabian, 
and  Canaanitifli  fuperftitions,  had  a  tendency  to  gene¬ 
rate  in  their  minds  a  contempt  of  thofe  fuperftitions  ; 
and  that  contempt  muft  have  been  greatly  increafed  by 
their  yearly,  monthly,  and  daily  facrifices,  of  the  very 
animals  which  their  Egyptian  inafters  had  -worftiipped 
as  gods. 

That  thefe  laws  might  have  the  fuller  effect  on  minds  The  Mo- 
grofs  and  carnal,  they  were  all  enforced  by  temporal faic  laws 
fan&ions.  Hence  it  is  that  Moles  allured  them,  that  if^terrTo 
they  wrould  hearken  to  God^s  judgments,  and  keep r 
them,  and  do  them,  they  (liould  be'  bleffed  above  alltions. 
people  ;  threatening  them  at  the  fame  time  with  utter 
deftru&ion  if  they  (liould  at  all  walk  after  other  gods, 
and  ferve  them,  and  worftiip  them  $.  Nor  iverc  thefe  5  Deut, 
temporal  rewards  and  puniihments  held  out  only  to  th zpajfim 
nation  as  a  colle&ive  body  ;  they  were  promifed  and 
threatened  to  every  individual  in  his  private  capacity  as 
the  certain  confequcnces  of  his  obedience  or  difobedi- 
encc.  Every  particular  Hebrew  was  commanded  to 
honour  his  father  and  mother,  that  it  might  go  ivell 
with  him,  and  that  his  days  might  be  prolonged  ;  whilft 
he  who  curfed  his  father  or  his  mother  was  furely  to  be 
put  to  death.  Againft  every  idolater,  and  even  againft 
the  wilful  tranfgreffor  of  the  ceremonial  law,  God  re¬ 
peatedly  declared  that  he  would  fet  his  face,  and  would 
cut  off  that  man  from  among  his  people :  and  that  indi¬ 
viduals,  as  ivell  as  the  nation,  were  in  this  life  a  dually ^ 
rewarded  and  punifhed  according  to  their  deferts,  hasj,00j^ 
been  proved  by  Bifhop  Warburton  ||.  Indeed  the  Mo-fedt.  4. 
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Theology  feic  law,  taken  in  its  literal  ienfe,  holds  out  no  other 
fatl^f  A°  P1"0^^8  *°  t^e  Israelites  than  temporal  happinefs;  fuch 
dam  to  the  as  health,  long  life,  peace,  plenty,  and  dominion,  if 
coming'of  they  (hould  keep  the  covenant;  and  temporal  mifery, 
Chnft.  viz.  difeales,  immature  death,  war,  famine,  want,  fub- 
jedlion,  and  captivity,  if  they  fhould  break  it.  “  See 
(fays  Mofes),  I  have  fet  before  thee  this  day  life  and 
good,  death  and  evil;  in  that  I  command  thee  this  day 
to  love  the  Lord  thy  God,  to  walk  in  his  ways,  and  to 
keep  his  commandments,  and  hisdatutes,  and  his  judge¬ 
ments,  that  thou  mayefl  live  and  multiply  ;  and  the 
Lord  thy  God  fhall  blefs  thee  in  the  land  whither  thou 
goefl  to  poffefs  it.  But  if  thine  heart  turn  away,  fo 
that  thou  wilt  not  hear,  but  fhal t  be  drawn  away,  and 
worfhip  other  gods,  and  ferve  them  ;  I  denounce  unto 
you  this  day,  that  ye  Ihall  furely  perifh,  and  that  ye 
fhall  not  prolong  your  days  upon  the  land  whither  thou 
palTeft  over  Jordan  to  poffefs  it.”  And  elfewhere,  ha¬ 
ving  informed  them  that,  upon  their  apodafy,  their 
land  fhould  be  rendered  like  Sodom  and  Gomorrah,  he 
adds,  that  all  men  fhould  know  the  reafon  of  fuch  bar- 
rennefs  being  brought  upon  it,  and  fhould  fay,  “  Be- 
caufe  they  have  forfaken  the  covenant  of  the  Lord  God 
of  their  fathers,  which  he  made  with  them  when  he 
brought  them  forth  out  of  the  land  of  Egypt,  the  anger 
of  the  Lord  was  kindled  againfl  this  land,  to  bring  up¬ 
on  it  all  the  curfes  that  are  written  in  this  book  *.” 

From  this  faff,  which  fcarcely  any  man  of  letters  will 
venture  to  deny,  feme  divines  have  concluded,  that  the 
ancient  Ifraelites  had  no  hope  whatever  beyond  the 
the  ancient  Srave  ’  anc*#  t^Jat  whole  Old  Teflament  there  is 

Hebrews  not  a  Angle  intimation  of  a  future  date.  That  many  of 
the  lower  claffes,  who  could  neither  read  nor  write, 
were  in  this  date  of  darknefs,  may.be  true  ;  but  it  is 
irapoflible  that  thofe  who  underflood  the  book  of  Ge- 
nefis  could  be  ignorant  that  death  came  into  the  world 
by  the  tranfgreflion  of  their  firfl  parents,  and  that  God 
had  repeatedly  promifed  to  redeem  mankind  from  every 
confequence  of  that  tranfgrefTion.  They  muff  like  wife 
have  known  that,  before  the  deluge,  Enoch  was  trans¬ 
lated  into  heaven  without  taking  death  ;  that  after¬ 
wards  Elijah  had  the  fame  exemption  from  the  common 
lot  of  humanity  ;  and  that,  as  God  is  no  refpe&er  of 
perfons,  every  one  who  ferved  him  with  the  zeal  and 
fidelity  of  thefe  two  prophets  would,  by  feme  means  or 
other,  be  made  capable  of  enjoying  the  fame  rewards. 
The  God  of  Abraham,  Ifaac,  and  Jacob,  was  not  the 
God  of  the  dead,  but  of  the  living. 

In  the  earliefl  periods  of  their  commonwealth,  the 
Ifraelites  could,  indeed,  only  infer,  from  different  paffa- 
ges  of  their  facred  books,  that  there  would  be  a  general 
re fur  re  61  ion  of  the  dead,  and  a  future  flate  of  rewards 
and  punifhments  ;  but  from  the  writings  of  the  prophets 
it  appears,  that  before  the  Babylonifh  captivity  that 
doftrine  raufl  have  been  very  generally  received.  In 
the  Pfalms,  and  in  the  prophecies  of  Ifaiah,  Daniel, 
and  Ezekiel,  there  are  feveral  texts  which  feem  to  us 
to  prove  incontrovertibly,  that,  at  the  time  when  thefe 
infpired  books  were  written,  every  IfraeKte  who  could 
read  the  feriptures  muff  have  had  ferae  hopes  of  a  refur- 
re61ion  from  the  dead.  We  fhall  confider  two  of  thefe 
texts,  becaufe  they  have  been  quoted  by  a  very  learned 
and  valuable  writer  in  fupport  of  an  opinion  the  reverfe 
pf  ours. 

In  a  fublime  feng,  compofed  with  a  view  to  incite 
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the  people  to  confidence  in  God,  the  prophet  Ifaiah  has 
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thefe  remarkable  words;  “  Thy  dead  men  fhall  live;  the 
together  with  my  dead  body  fhall  they  arife.  Awake /allofA- 
and  fing,  ye  that  dwell  in  the  dud  ;  for  thy  dew  is  as^J0*1 
the  dew  of  herbs,  and  the  earth  fhall  call  out  the  u5,° 
dead  *.”  We  agree  with  Bidiop  Warburton  that  thefe  — v— 
words  are  figurative,  and  that  they  were  uttered  to  give  JS*. 
the  Ifraelites  confolation  in  very  difafirous  times.  The ^'s opu 
purpofe  of  the  prophet  was  to  affure  them,  that  though 
their  community  fhould,  in  Babylon,  be  as  completely ‘thap. 
diffelved  as  a  dead  body  reduced  to  dull,  yet  God  would 
redore  them  to  their  own  land,  and  raife  that  commu¬ 
nity  again  to  life.  This  was  indeed  a  prophecy  only  of 
a  temporal  deliverance  ;  but  as  it  is  expreffed  in  terms 
relating  to  the  death  and  refurre6lion  of  man,  the  doc¬ 
trine  of  a  refurre&ion  mufl  then  have  been  well  known, 
and  generally  received,  or  fuch  language  would  have 
been  altogether  unintelligible. 

The  prophet  Ezekiel,  when  the  llate  of  things  was 
mod  defperate,  is  carried  by  the  Spirit  into  a  valley  full 
of  dry  bones,  and  afked  this  quedion ;  “  Son  of  man, 
can  thefe  bones  live  ?”  To  which  he  anfwers  ;  “  O 
Lord  God,  thou  knowed  f .”  He  was  not  afked  if  all\  CJiaP- 
the  dead  would  rife  at  the  lad  day  ;  but  only  if  the  par- xxxvIi'  * 
ticular  bones  then  prefented  to  him  could  live  at  that 
time,  and  while  other  bones  were  mouldering  in  cor¬ 
ruption  :  and  to  fuch  a  quedion  we  cannot  conceive  any 
anfwer  that  a  man  brought  up  in  the  belief  of  a  general 
refurre6lion  could  have  given,  but — “  O  Lord  God, 
thou  knowed.”  Had  Ezekiel  been  a  dranger  to  the 
do&rine  of  a  general  referre&ion,  or  had  he  not  be¬ 
lieved  that  do61rine,  he  would  doubtlefs  have  anfwered 
the  quedion  that  was  put  to  him  in  the  negative  ;  but 
convinced  that  all  men  are  at  fome  period  to  rife  from 
the  dead,  “  that  every  one  may  receive  the  things  done 
in  his  body,  according  to  that  he  hath  done,  whether 
it  be  good  or  bad,”  he  very  naturally  faid,  that  God 
alone  knew  whether  the  bones  then  exhibited  to  him 
in  the  valley  would  rife  before  the  general  refurrec- 
tion. 

^57 

But  though,  the  more  intelligent  and  righteous  Ifrael- The  hope 
ites  certainly  “  all  died  in  faith,  and  not  having  re-oftheHe- 
ceived  the  promifes,  but  having  feen  them  afar  off,brews; 
were  perfuaded  of  them  and  embraced  them,  confeffing 
that  they  were  drangers  and  pilgrims  on  earth,  who  de- their  own 
fired  a  better  country,  that  is,  a  heavenly  one  J,”  we  law, 
are  not  to  fuppofe  that  this  heavenly  defire  arofe  from  1 
any  thing  taught  in  the  law  of  Mofes.  That  law,  when  ^  ^c* 
taken  by  itfelf,  as  uncon ne61ed  with  prior  and  fubfe- 
quent  revelations,  makes  no  mention  whatever  of  a  hea¬ 
venly  inheritance,  which  St  Paul  allures  us  J  was  given}  Gal. ft 
430  years  before  to  Abraham  by  a  promife  which  may 
be  traced  back  to  the  fird  ray  of  comfort  vouchfafed  to 
fallen  man  in  the  fentence  paffed  on  the  original  de¬ 
ceiver.  “  Wherefore  then  ferved  the  law  ?  It  was  add¬ 
ed  (fays  the  apodle),  becaufe  of  tranfgredions,  till  the 
feed  fhould  come  to  whom  the  promife  was  made.” 

The  tranfgredions  here  alluded  to  were  polytheifm  and 
idolatry,  which,  with  a  train  of  cruel  and  detedable 
vices,  had  overfpread  the  whole  world  ;  and  the  pri¬ 
mary  intention  of  the  law  was  to  dem  the  torrent  of 
thefe  corruptions,  for  which  we  have  feen  it  was  admi¬ 
rably  calculated  ;  and,  like  a  fchoolmader,  to  inftruft 
the  Ifraelites  in  the  unity  and  worfhip  of  Jehovah*  and 
thus  by  degrees  bring  them  to  Chrifl. 
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1  alogy  But  though  it  is  apparent  that  a  future  ftate  of  re- 
1  h  t  the  wards  and  punifliments  made  no  part  of  the  Mofaic  dif- 
M  A’  penfation,  yet  the  law  had  certainly  a  fpiritual  meaning 
^ing  of  to  be  underflood  when  the  fulnefs  of  time  (hould  come. 
Every  Chriftian  fees  a  ftriking  refemblance  between  the 
facrifice  of  the  pafchal  lamb,  which  delivered  the  If- 
raelites  from  the  deftroying  angel  in  Egypt,  and  the 
facrifice  of  the  Lamb  of  God,  which  taketh  away  the 
fin  of  the  world.  Indeed  the  whole  ritual  of  facrifice 
muft  have  led  the  more  intelligent  of  them  to  faith  in  a 
future  facrifice  ;  by  which,  while  the  heel  of  the  feed  of 
the  woman  fhould  be  bruifed,  the  head  of  the  ferpent 
fliould  be  completely  crufhed  (fee  Sacrifice)  *,  and  as 
prophets  were  raifed  up  from  time  to  time,  to  prepare 
them  for  the  coming  of  the  Mefliah,  and  to  foretel  the 
nature  of  his  kingdom,  there  can  be  no  doubt  but  that 
thofe  infpired  teachers  would  lay  open  to  them,  as  far 
as  was  expedient,  the  temporary  duration  of  the  Mofaic 
law,  and  convince  them  that  it  was  only  the  fhadow  of 
better  things  to  come.  From  the  nature  of  their  ritual, 
and  the  different  prophecies  vouchfafed  them,  which 
became  more  and  more  explicit  as  the  time  approached 
for  their  accompliftiment,  they  muft  furely  have  been 
led  to  expedl  redemption  from  the  curfe  of  the  fall  by 
the  fufferings  of  their  Mefliah  ;  but  that  any  one  of 
them  knew  precifely  the  wanner  in  which  they  were  to 
be  redeemed,  and  the  nature  of  that  religion  which  was 
to  fuperfede  their  own,  is  wholly  incredible.  Such 
knowledge  would  have  made  them  impatient  under  the 
yoke  of  ordinances  to  which  they  were  fubje&ed  ;  for 
after  the  Chriftian  faith  came  into  full  fplendour,  man¬ 
kind  could  be  no  longer  under  the  tuition  of  fuch  a 
fchoolmafler  as  the  law,  which  “  bad  only  a  Jbacfow  of 
good  things;  and  fo  far  from  their  reality,  not  even  the 
very  image  of  them*.”  Through  thefe  fhadows,  howr- 
ever,  the  Jews,  aided  by  the  clearer  light  of  prophecy, 
though  it  too  (hone  in  a  dark  place,  might  have  feen 
enough  of  God’s  plan  of  redemption  to  make  them  ac¬ 
knowledge  Jefus  of  Nazareth,  when  he  came  among 
them  working  miracles  of  mercy,  for  the  Meffiah  fo 
long  promifed  to  their  forefathers,  and  in  whom  it  was 
repeatedly  faid,  that  all  the  nations  of  the  earth  fhould 
)  be  bleffed. 

M«  s  ufed  While  fucli  care  was  taken  to  prepare  the  defeendants 
the  odd*  Abraham  for  the  coming  of  the  Prince  of  Peace,  we 
mud  not  fuppofe  that  God  was  a  refpe&er  of  perfons, 
and  that  the  reft  of  the  world  was  totally  negle£ted. 
The  difperfion  of  the  ten  tribes  certainly  contributed  to 
fpread  the  knowledge  of  the  true  God  among  the  eaft- 
ern  nations.  The  fubfequent  captivity  of  the  tribes  of 
Judah  and  Benjamin  muft  have  confirmed  ihat  know 
ledge  in  the  great  empires  of  Babylon  and  Perfia  ;  and 
that  particular  providence  of  God  which  afterwards  led 
Ptolemy  Philadelphus  to  have  the  Jewilli  feriptures 
tranfiated  into  the  Greek  language,  laid  the  divine  ora¬ 
cles  open  to  the  ftudy  of  every  accomplilbed  fcholar. 
At  laft,  when  the  arms  of  Rome  had  conquered  the  ci¬ 
vilized  world,  and  rendered  Judea  a  province  of  the 
empire  ;  when  Auguftus  had  given  peace  to  that  em- 
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pire,  and  men  were  at  leifure  to  cultivate  the  arts  and  Theology 
fciences  5  when  the  different  fe&s  of  philofophers  had 
by  their  difputations  w’hetted  each  others  underftandings,^^  to 
fo  that  none  of  them  was  difpofed  to  fubmit  to  an  im-  coming  of 
pofture  ;  and  when  the  police  of  the  Roman  govern-  Chrift. 
ment  was  fuch  that  intelligence  of  every  thing  import-  "V  J 
ant  was  quickly  tranfmitted  from  the  moft  diftant  pro¬ 
vinces  to  the  capital  of  the  empire  ;  “  when  that  fulnefs 
of  time  was  come,  God  fent  forth  his  Son  made  of  a 
woman,  made  under  the  law,  to  redeem  them  that  were 
under  the  law,  that  we  might  receive  the  adoption  of 
fons,”  and  be  reftored  to  that  inheritance  of  which  the 
forfeiture  introduced  the  feveral  difpenfations  of  revealed 
religion  into  the  world. 

SECT.  V.  View  of  Theology  more  peculiarly  Chriflian. 

Mankind  being  tra’ned  by  various  difpenfations  of 
providence  for  the  reetption  of  Jefus  Chrift,  and  the 
time  fixed  by  the  prophets  for  his  coming  being  arrived, 

“  a^meffenger  was  fent  before  his  face  to  prepare  his 
way  before  him  by  preaching  the  baptifm  of  repentance 
for  the  remiflion  of  fins.”  This  meffenger  was  John 
the  Baptift,  a  very  extraordinary  man,  and  the  greateft: 
of  all  the  prophets.  His  birth  was  miraculous,  the. 
feene  of  his  miniftry  the  wildernefs,  his  manners  auftere,, 
and  his  preaching  upright,  without  refpe6t  of  perfons. 

He  frankly  told  his  audience  that  he  was  not  the  Mef¬ 
fiah,  that  the  Mefliah  would  foon  appear  among  them, 
that  u  he  was  mightier  than  himfelf,  and  that  he  would 
baptife  them  with  the  Holy  Gliuft  and  with  fire.”  1(;0 

Mightier  indeed  he  was;  for  though  born  of  a  wo- Chrift  the 
man  the  Mefliah  was  not  the  fon  of  a  human  father ;  divine 

and  though  living  for  the  firft  thirty  years  of  his  life  in  worU  in" 
o  n  »  ^  carnate. 

obfeurity  and  poverty,  he  was  the  lineal  defeendant  of 

David,  and  heir  to  the  throne  of  Ifrael.  But  the  dig¬ 
nity  of  his  human  defeent,  great  as  it  was,  vaniftves 
from  confideration  when  compared  with  the  glory  which 
he  had  wfith  his  Father  before  the  world  was.  The 
Jewifti  difpenfation  was  given  by  the  miniftry  of  Mofes, 
and  lliuftrated  by  fubfequent  revelations  vouchfafed  to 
the  prophets  ;  the  immediate  author  of  theChriitian  re¬ 
ligion  is  the  Xoycs  or  the  fecond  perfon  of  the  bleffed 
Trinity,  of  whom  St  John  declares,  that  “  he  was  irv 
the  beginning  with  God,  and  was  God  ;  that  all  things 
were  made  by  him  ;  and  that  without  him  was  not  any 
thing  made  that  was  made.”  We  have  already  proved 
that  in  the  one  Godhead  there  is  a  Trinity  of  perfons  ; 
and  that  the  A«ye$  is  one  of  the  three,  is  apparent  from 
thefe  words  of  the  apofile,  and  from  many  other  pafia- 
ges  of  facred  feripture.  Thus  he  is  called  the  Lord  of 
hofs  himfelf ;  the  firf  and  the  lafl,  befidcs  whom  there  is 
no  God;  the  mojl  higli  God ;  God  bleffed  for  ever  ;  the 
mighty  God ,  the  everlafing  Father ,  Jehovah  our  righ - 
teoufnefs  ;  and  the  only  wife  God  our  Saviour  (ff),  This 
great  Being,  as  the  fame  apoftle  affures  u^,  was  made 
flefti,  and  dwelt  among  men  ;  not  that  the  divine  na¬ 
ture  was  or  could  be  changed  into  humanity,  for  God 
is  immutable,  the  fame  almighty  and  incomprehenfible 
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(b)  Ifaiah  viii.  13,  14.  compared  with  1  Peter  ii.  7,  8.;  Ifaiah  vi.  5.  compared  with  John  xii.  4T.;  Ifaiah  xliv.  6. 
compared  with  Revelation  xxii.  13.  ;  Pfalra  lxxviii.  56.  compared  with  1  Corinthians  x.  9.  Romans  ix.  5.  Ifaiah 
lx.  6.  Jeremiah  xxiii.  6.  Jude. 
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Spirit  yeflerday,  to-day,  and  former;  but  the  Word  or 
lecond  perfon  in  the  godhead,  affuming  a  human  foul 
and  body  into  a  perfonal  union  with  himfelf,  dwelt  up¬ 
on  earth  as  a  man,  veiling  his  divinity  under  mortal 
flefh.  Hence  he  is  faid  elfe where  to  have  been  “  mani- 
fefted  in  the  fleffi,”  and  “  to  have  taken  upon  him  the 
nature  of  man  phrafes  of  the  fame  import  with  that 
which  afferts  “  the  Word  to  have  been  made  fleffi.” 

This  incarnation  of  the  Son  of  God  is  perhaps  the 
greateft  myflery  of  the  ChrifHan  faith,  and  that  to 
which  ancient  and  modern  heretics  have  urged  the  moll 
plaufible  objections.  The  do&rine  of  the  Trinity  -is  in¬ 
deed  equally  incomprehenfible  5  but  the  nature  of  God 
and  the  mode  of  his  fubfiflence,  as  revealed  in  feripture, 
no  man,  who  thinks,  can  be  furpriled  that  lit  does  not 
comprehend  5  for  a  revelation  which  (hould  teaeh 
nothing  myfterious  on  fuch  a  fubjeel  would  be  as  incre¬ 
dible  and  as  ufelels  as  another  which  contained  nothin o- 
but  mystery.  /The  difficulty  refpe£ing  the  incarnation^ 
which  forces  itfelf.  on  the  mind,  is  not  how  two  natures 
fo  different  as  the  divine  and  human  can  be. fo  intimately 
united  as  to  become  one  perfon;  for  this  union  in  itfelf 
is  not  more  inconceivable  than  that  of  the  foul  and  body 
in,  one  man  ;  but  that  which  at  firfl  is  apt  to  flagger  the 
laith  of  the  refle&ing  Chriftian  is  the  infinite  dillance 
between  the  two  natures  in  Chrifl,  and  the  compara¬ 
tively  /mall  importance  of  the  objea,for  the  attainment 
of  which  the  eternal  Son  of  God  is  faid  to  have  taken 
on  him  our  nature. 

Upon  mature  reflexion,  however,  much  of  this  diffi¬ 
culty  will  vanifh  to  him  who  confiders  the  ways  of  Pro¬ 
vidence,  and.  attends  to  the  meaning  of  the  words  in 
which  this  myflery,  is  taught.  The  importance  of  the 
objedl  for  which  the  Word  condefcended  to  be  made 
fleffi,  we  cannot  adequately  know.  The  oracles  of  truth 
indeed  inform  us,  that  Chrifl  Jefus  came  into  the  world 
to  fave  Tinners  5  but  there  are  paffages  feat tered  through 
the  New  Teftament  *  which  indicate,  not  obfeurely, 
that  the  influence  of  his  fufferings  extends  to  other 
W'orlds  befides  this :  -and  if  fo,  who  can  take  011  him  to 
fay,  that  the  quantity  of  good  which  they  may  have 
produced  was  not  of  fufficient  importance  to  move  even 
to  this  condefcenfion  a  Being  who  is  emphatically  ftyled 
LOVE  ? 

But  let  us  fuppofe  that  every  thing  which  he  did  and 
taught  and  fuffered  was  intended  only  for  the  benefit  of 
man,  we  fhall,  in  the  daily  admimflration  of  providence, 
find  other  inftances  of  the  divine  condefcenfion  j  which, 
though  they  cannot  be  compared  with  the  incarnation 
of  the  fecond  perfon  in  the  bleffed  Trinity,  are  yet  fuffi¬ 
cient  to  reconcile  our  underftandings  to  that  myflery 
when  revealed  to  us  by  the  Spirit  of  God.  That  in 
Chrifl  there  fhould  have  dwelt  on  earth  “  all  the  fulnefs 
of  the  Godhead  bodily  f is  indeed  a  truth  by  which 
the  devout  mind  is  overwhelmed  with  aflonifhment  j 
but  it  is  little  lefs  afloniffiing  that  the  omnipotent  Crea¬ 
tor  (hould  be  intimately  prefen t  at  every  inflant  of  time 
to  the  mcaneft  of  his  creatures,  “  upholding  all  things, 
the  vilefl  reptile  as  well  as  the  mofl  glorious  angel,  by 
the  word  of  his  jower  J  ” '  Yet  it  is  a  truth  felf-evident, 
that  without  this  conflant  prefence  of  the  Creator,  no¬ 
thing  which  had  a  beginning  could  continue  one  mo¬ 
ment  in  being ;  that  the  vifible  tmivcrfe  would  not  only 
crumble  into  chaos,  but  vanifh  into  nothing ;  and  that 
the  fouls  of  men,  and  even  the  mofl  exalted  fpirifs  of 
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creation,  would,  inflan  tlylofe  that  exiflence,  which,  as  xh«0Wy' 


it  was  not  of  itfelf,  and  is  not  neeeflary,  mull  depend  more  m 
wholly  on  the  will  of  Him  from  whom  it  was  originally  lia,b  Chril 
derived.  See  Metaphysics,  N°  1.1 


Providence,  N°  3 
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In  what  particular  way  God  is  prefent  to  his  work* 
we  cannot  know.  He  is  not  diffufed  through  the  uni- 
v^rfe  like  the  anima  mumU  of  the  ancient  Platonifls  or 
that  modern  idol  termed  the  fubflratumoffpace  (Me¬ 
taphysics,  N°  3C9,  310)  ;  but  that  he  is  in  power  as 
intimately  prefent  now  to  every  atom  of  matter  as  when 
lie  firfl  brought  it  into  exiflence,  is  equally  the  diriate 
of  found  philofophy  and  of  divine  revelation  ;  for  “  in 
Inm  we  live  and  move  and  have  our  being  j”  and  power 
without  fubflance  is  inconceivable.  •  If  then  the  divine 
nature  be  not  debafed,  if  it  cannot  be  debafed  by  beino- 
coiiflantly  prefent  with  the  vilefl  reptile  on  which  we 
tread,  why  fhould  our  minds  recoil  from  the  idea  of  a 
fiill  defer  union  between  the  fecond  perfon  of  the  ever 
bleffed  Trinity  and  the  body  and  foul  of  Jefus  Chrifl  ? 

The  one  union  is  indeed  different  from  the  other  but 
%ve  are  in  truth  equally  ignorant  of  the  nature  of  both. 
Keaton  and  revelation  allure  us  that  God  mull  be  pre¬ 
fent  to  his  works  to  preferve  them  in  exiflence  ;  and  re¬ 
velation,  informs  us  farther,  that  one  of  the  perfons  in 
the  Godhead  aflumed  human  nature  into  a  perfonal  union 
with  himfelf,  to  redeem  myriads  of  rational  creatures 
from  the  miferable  confequences  of  their  own  folly  and 
wickednefs.  The  importance  of  this  objedl  is  fuch,  that 
for  the  attainment  of  it,  we  may  eafily  conceive  that  he 
who  condefeends  to  be  potentially  prefent  with  the 
worms  of  the  earth  and  the  grafs  of  the  field,  would 
condefcend  flill  farther  to  be  perfonally  prefent  with  the 
fpotlefs  foul  and  body  of  a  man.  Jefus  Chrifl  lived  in¬ 
deed  a  life  of  poverty  and  fuffering  upon  earth,  but  his 
divine  nature  was  not  afFeSed  by  his  fufferings.  At  the 
very  time  when,. as  a  man,  he  had  -not  a  place  where  to 
lay  his  head  ;  as  God,  he  was  in  heaven  as  well  as  upon 
earth  *,  dwelling  in  light  inacceffible  ;  and  while,  as  a*, 
man,  he  was  increafing  in  wifdom  and  flature,  his  divi-J 
mty  was  the  fulnefs  of  him  who  filleth  all  in  all  and 
from  whom  nothing  can  be  hid. 

Perhaps  the  very  improper  appellation  of  mother  of 
God,  which  at  an  early  period  of  the  church  was  given 
to  the  Virgin  Mary,  may  have  been  one  caufe  of  the 
relu&ance  with  which  the  incarnation  has  been  admit¬ 
ted  ;  for  as  we  have  elfewliere  obferved  (fee  Nes- 
TORIUS),  fuch  language,  in  the  proper  fenfe  of  the 
words,  implies  what  thofe,  by  whom  it  is  ufed,  cannot 
-poffibly  believe  to  be  true  ;  but  it  is  not  the  language  of 
feripture-  We  are  there  taught,  that  “  Chrifl  being  in 
the  form  of  God,  thought  it  no  robbery  to  be  equal 
with  God  ;  but  made  himfelf  of  no  reputation,  and  took 
upon  him  the  form  of  a  fervant,  and  was  made  in  the 
likenefs  of  man  f  that  “  God  fent  forth  his  Son  made  ,  p,  ..jn  j, 
of  a  woman,  made  under  the  law,  to  redeem  them  that  Jy  ’ 
were  under  the  law,  that  we  might  receive  the  adoption  *  ’ 
of  Tons  J  j’’  and  that  “  the  word  who  was  in  the  be-T  Gal.  iv. 
ginning  with  God,  and  was  God,  by  whom  all  things4>5* 
were  made,  was  made  fleffi,  and  dwelt  among  men  (who 
beheld  his  glory,  the  glory  as  of  the  only  begotten  of 
the  Father),  full  of  grace  and  truth  §  but  we  are  no-  $  John  u 
where  taught  that,  as  God,  he  had  a  mother !  It  wasil^v’; 
indeed  the  dodlrine  of  the  primitive  church  II  that  the*""8"4* 
very  principle  of  perfonality  and  individual  exiflence  in 
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Ti  logy  Mary’s  fun,  was  union  with  the  uncreated  Word  $  and 
moil  jecu-  this  do&rine  Is  thought  to  imply  the  miraculous  concep- 
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bar  Chri-  tjon?  whjch  is  recorded  in  the  plained  terms  by  two  of 

^  ^ _ the  evangelifts  $  for  he  was  conceived  by  the  Holy 

I  3  Ghod  and  born  of  a  virgin  *5  but,  as  God,  he  had 
His  vine  been  begotten  from  all  eternity  of  the  Father,  and  in 
nat  J®"  order  of  nature  was -prior  to  the  Holy  Ghod.  •  This  is 
fhe  ither.  evident  from  t^ie  appellation  of  0  Myog  given  to  him  by 
*P  ;th.  i.  St  John  ;  for  the  term  being  ufed  in  that  age,  both  by 
18,  the  Jewifli  rabbies  and  the  heathen  philofophers,  to  de- 
Lul  1.  27-  note  the  fecond  divine  fubfiftence,  which  they  confidered 
as  art  eternal  and  neceflary  emanation  from  the  firft, 
fome times  called  ruyxfav  and  fometimes  to  ev  $  and  the 
apodle  giving  no  imimation  of  his  uling  the  word  in  any 
uncommon  fenfe,  we  mud  neceffarily  conclude,  that  he 
meant  to  inform  us  that  the  divinity  of  Chrid  is  of  eter¬ 
nal  generation.  That  the  term  Xoyog  was  ufed  in  this 
fenfe  by  the  later  Platonids,  and  in  all  probability  by 
Plato  himfelf,  we  have  fudiciently  (hewn  in  another 
place  (fee  Platonism)  *,  and  that  afimilar  mode  of  ex¬ 
predion  prevailed  among  the  Jews  in  the  time  of  St 
John,  is  apparent  from  the  Chaldee. paraphrafe  ;  which, 
in  the  noth  pfalm,  indead  of  the  words  “  the  Lord 
faid  unto  my  Lord,”  has,  “  the  Lord  faid  unto  his 
WORD.”  Again,  where  we  are  told  in  the  Hebrew 
that  Jehovah  faid  to  Abraham  f,  “  I  am  thy  fhield  and 
thy  exceeding  great  reward,”  we  read  in  the  Chaldee, 
“  my  word  is  thy  ftneld,  and  thy  exceeding  great  re¬ 
ward.”  Where  it  is  faid,  “  your  new  moons  and  your 
appointed  feads  my  foul  hateth  J,”  the  paraphrad  hath 
it,  “  my  WORD  hateth  $”  and  where  it  is  faid,  that 
“  Ifrael  (hall  be  faved  in  the  Lord  with  an  everlading 
falvation  §,”  in  the  fame  paraphrafe  it  is,  “  ifrael  fliall 
be  faved  by  the  WORD  of  the  Lord  with  everlading  fal¬ 
vation.”  But  there  is  a  palfage  in  the  Jerufalem  Tar- 
gum  which  puts  it  beyond  a  doubt,  that  by  the  Xtyog 
the  Jews  under dood  a  divine  perfon  begotten  of  his  Fa¬ 
ther  before  all  worlds  ;  for  commenting  on  Genefls  iii. 
22,  the  authors  of  that  work  thus  exprefs  themfelves  : 
“  The  WORD  of  the  Lord  faid,  behold  Adam,  whom  I 
created,  is  the  only  begotten  upon  earth,  as  I  am  the 
ONLY  BEGOTTEN  in  HEAVEN:”  in  conformity  with 
D(  gri-  which,  Philo  introduces  {{  the  Logos  fpeaking  thus  of 
*  fr-  li  himielf  ;  K on  yag  cvle  ecyzvyiiflog  Mg  hog  mv,  ovjs  yiwflog  ug 
vyAig,  I  am  neither  unbegotten,  as  God ,  nor  begotten 
j  the  fame  manner  as  you  arc . 

'Ortl  nxy  From  thefe  quotations  we  may  juftly  conclude,  that 
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God  ;  for  if  St  John  had  believed  the  Xoyng  or  WORD  to  Theology 
be  nnbegotten,  contrary  to  the  belief  of  all  who  madeln0I’e  1;®CIP 
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Tiv,  . 


H  tl  NT  the  Nicene  fathers  exprefled  themfelves  properly  when 
^1€  eecJ  they  declared  that  the  only  begotten  Son  of  God  was 
begotten  of  his  Father  before  all  worlds,  and  is  God  of 


ufe  of  the  phrafe  at  the  time  when  he  wrote,  he  would 
furely  have  exprefled  his  diflent  from  the  generally  re¬ 
ceived  opinion.  This  however  he  is  fo  far  from  doing, 
that  he  gives  the  ampleft  confirmation  of  that  opinion, 
by  declaring,  that  “  he  beheld  the  glory  of  the  WORD 
incarnate  as  the  glory  of  the  only  begotten  of  the  Fa¬ 
ther  j”  for  this  declaration  is  true  only  of  the  divinitv 
of  Chrift,  his  human  nature  not  being  begotten  of  the 
Father,  but  conceived  by  the  Holy  Ghoft  of  the  Virgin 
Mary.  Hence  our  blefled  Lord  allures  us,  that  “  as 
the  Father  hath  life  in  HIMSELF,  fo  hath  he  GIVEN  the 
Son  to  have  life  in  himfelf  $”  that  “  the  Son  can  do  no¬ 
thing  of  himfelf  but  what  he  feeth  the  Father  do  *  j”*St  Jo:  r. 
and  that  “  he  knew  the  Father,  becaufe  he  was  from Y*  26  19 
him  and  fent  by  him  f .”  We  mull  therefore  agree  with  f  John  vii. 
Bifhop  Pearfon  (c),  that  “  though  the  Father  and  Son  2^. 
are  both  truly  God,  and  therefore  equal  in  refpeft  of 
nature,  yet  the  one  is  greater  than  the  other,  as  being 
the  fountain  of  the  Godhead.  The  Father  is  God,  but 
not  of  God;  Light,  but  not  of  Light.  Chrift  is  God, 
but  of  God  }  Light,  but  of  Light.  There  is  no  diner- 
ence  or  inequality  in  the  nature  or  eflence,  becaufe  the 
fame  in  both  y  but  the  Father  of  our  Lord  Jefus  Chrift 
hath  that  eflence  of  himfelf,  from  none  ;  Chrift  hath  the 
fame  eflence,  not  of  himfelf,  but  from  him.”  jc 

1  he  great  purpofe  for  which  this- divine  perfon  was  I’crpoie 
fent  into  the  world,  was  to  bruife  the  head  of  the  fer-for  which 
pent,  and  reftore  mankind  to  the  inheritance  which  had  ?  ^as 
been  forfeited  by  Adam’s  tranfgreftion.  Every  difpen- the -world. 
fation  of  Providence  from  the  fall  had  been  preparatory 
to  this  reftoration.  Prophets  had  been  raifed  from  time 
to  time  to  preferve  in  the  early  ages  of  the  world  the 
knowledge  and  worfliip  of  the  true  God  :  the  children 
of  Abraham  had  been  feparated  from  the  furrounding 
nations  for  the  fame  purpofe  ;  and  by  the  difperfion  of 
the  ten  tribes,  the  captivity  of  the  other  turn  in  Babylon, 
and  the  translation  of  the  Hebrew  feriptures  into  the 
Greek  language,  much  of  the  knowledge  which  had 
been  revealed  to  the  Ifraelites  was  gradually  diftufed 
over  the  eaftern  world. 

But  while  the  Jews  were  thus  rendered  the  inftru- 
merits  of  enlightening  the  heathen  nations  of  antiquitv, 
their  intercourfe  with  thofe  natrons  made  them  almoft' 
unavoidably  acquainted  with  the  phih  fophy  which  was 
cultivated  among  the  Chaldeans,  the  Perfians,  and  the 
Greeks  $  and  ingrafting  many  of  the  opinions 
derived  from  thofe  fchools-  upon  the  doctrines  of  Mcfes 
and  the  prophets,  they  corrupted  their  own  religion 

while 


(c)  We  beg  leave  to  recommend  to  our  readers  this  author’s  excellent  espofition  of  the  apoftle’s  creed  as  a 
y?1,  "’’l1  tender  them  great  afllftance  in  acquiring  juft  notions  of  the  fundamental  articles  of  the  Cliriflian 

It.1  *n  ley.wlU  ,n(^  we  a  complete  antidote  againft  the  poifon  of  modern  Unitarians  and  modern  Tri- 

ttieiKs  ;  ot  whom  the  former  teach  that  Jefus  Chrift  was  a  mere  man,  the  fon  of  Jofepli  as  well  as  of  Mary  ;  while 
the  latter  running  to.  the  other  extreme,  maintain,  that,  with  refpeft  to  his  divinity,  he  is  in  no  fenfe  fubordinate 
0  the  Tather,  but  might  have  been  the  Father,  the  Son,  or  the  Holy  Ghoft,  according  to  the  good  pleafure  of 
tie  eternal  three.  We  have  been  at  feme  pains  to  prove  his  divinity,  and  llkewife  his  eternal  generation  ;  but  in. 
R  1  a  lort  com  pend  as  we  muft  give,  it  fee  ms  not  to  be  worth  while  to  prove  his  miraculous  conception.  That 
^iracle  is  plainly  aflerted.in  the  New  Teftament  in  words  void  of  all  ambiguity  ;  and  as  it  is  furclv  as  eafy  for, 

.  ,  to  ma.ee  a  man  of  the  fubftanee  of  a  woman  as  of  the  duft  of  the  earth,  we  cannot  conceive  what  ft.ouM  have 
induced  any  perfon  profeffing  Chriftianity  to  call  it  in  queftion.  The  natural  generation  of  Chrift  is  a  firoundlcfs' 
ranev,  which  can  ferve  no  purpofe  whatever,  even  ta  the  Unitarians. 
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Theology  while  they  improved  that  of  their  neighbours.  Hence, 
lore  pecu- »  •  —  •  -  l  °  -  7 

liarly  Chri 


Part  II 


more  Pecu-  by  the  time  that  Chrift  camk  among  them,  they  had 


ftian. 


rning. 


made  the  word  of  God  of  none  effeft  through  a  number 
of  idle  fancies  which  they  inculcated  on  the  people  as 
the  traditions  of  the  elders  ;  and  as  they  had  attached 
ofthePJews  t^em^e^vcs  to  different  mailers  in  philofophy,  their  un- 
at  the  time  authorifed  opinions  were  of  courfe  different  according  to 
of  his  co-  the  different  fources  whence  they  were  drawn.  The 
peculiar  tenets  of  the  Essenes  feem  to  have  been  a 
fpecies  of  myflic  Platonifm.  The  Pharisees  are  thought 
to  have  derived  their  origin  from  a  Jewifh  philofopher 
of  the  Peripatetic  fchool  j  and  the  refemblance  between 
the  do&rines  of  the  Sadducees  and  the  philofophy  of 
Epicurus  has  efcaped  no  man’s  obfervation. 

Though  thefe  fe£fs  maintained  mutual  communion  in 
public  worfhip,  they  abhorred  each  other’s  dillinguifhing 


tenets  $  and  their  wranglings  had  nearly  banifhed  from 
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them  every  fentiment  of  true  religion.  They  agreed, 
however,  in  the  general  expectation  of  the  Meffiah  pro- 
mifed  to  their  fathers  ;  but,  unhappily  for  themfelves, 
expe&ed  him  as  a  great  and  temporal  prince.  To  this 
miflake  feveral  circumftances  contributed  :  fome  of  their 
prophets  had  foretold  his  coming  in  lofty  terms,  borrow¬ 
ed  from  the  ritual  law,  and  the  fplendour  of  earthly  mo- 
Tiarchs.  The  neceffity  of  calling  this  veil  over  thofe 
living  oracles  we  have  (hewn  in  another  place  (fee  PRO¬ 
PHECY,  N°  17.).  At  the  time  when  the  predictions 
were  made,  the  Mofaic  fyflem  had  not  run  out  half  its 
courfe,  and  was  therefore  not  to  be  expofed  to  popular 
contempt  by  an  information  that  it  was  only  the  harfh 
rudiment  of  one  more  eafy  and  perfeCl.  To  prevent, 
however,  all  millakes  in  the  candid  and  impartial,  when 
the  Meffiah  fhould  arrive  with  the  credentials  of  mira¬ 
culous  powers,  other  prophets  had  deferibed  him  in  the 
cleared  terms  as  having  no  form  nor  comelinefs,  as  a 
fheep  dumb  before  his  (hearers,  and  as  a  lamb  "brought 
to  the  (laughter  5  but  the  Jews  had  fuffered  fo  much 
from  the  Chaldeans,  the  Greeks,  and  other  nations  by 
whom  they  had  been  conquered,  and  were  then  fuffer- 
ing  fo  much  from  their  mailers  the  Romans,  that  they 
could  think  of  no  deliverance  greater  than  that  which 
fliould  refeue  their  nation  from  every  foreign  yoke. 

What  men  earneftly  wifh  to  be  true,  they  readily  be¬ 
lieve.  Hence  that  people,  loling  light  of  the  yoke  un¬ 
der  which  they  and  the  whole  human  race  were  brought 
by  the  fall  of  Adam,  miftaking  the  fenfe  of  the  bleffing 
promifed  to  all  nations  through  the  feed  of  Abraham, 
and  devoting  their  whole  attention  to  the  mod  magni¬ 
ficent  deferiptions  of  the  Meffiah’s  kingdom,  expelled 
in  him  a  prince  who  fhould  conquer  the  Romans,  and 
edablifh  on  earth  a  univerfal  monarchy,  of  which  Jeru- 
falem  was  to  be  the  metropolis. 

As  our  Saviour  came  for  a  very  different  purpofe,  the 
fird  objeCt  of  his  million  was  to  rectify  the  notions  of  his 
erring  countrymen,  in  order  to  fit  them  for  the  deliver¬ 
ance  which  they  were  to  obtain  through  him.  Accord¬ 
ingly,  when  he  entered  on  his  office  as  a  preacher  of 
righteoufnefs,  he  embraced  every  opportunity  of  inveigh¬ 
ing  again (1  the  falfe  do&rines  taught  as  traditions  of  the 
elders  ;  and  bv  his  knowledge  of  the  fecrets  of  all 
hearts,  he  expofed  the  vile  hypocrify  of  thofe  who  made 
a  gain  of  godlinefs.  The  Jews  had  been  led,  bv  their 
feparation  from  the  red  of  the  world,  to  confider  them¬ 
felves  as  the  peculiar  favourites  of  Jehovah  ;  and  the 
fconfequence  was,  that,  contrary  to  the  fpirit  of  their 


own  law,  and  the  explicit  doCtrines  of  fome  of  their  pro-  Theology 
phets,  they  looked  on  all  other  nations  with  abhorrence,  1“or.e  ptc! 
as  on  people  phylically  impure.  Thefe  prejudices  theilarj*.  Chl 
bleffed  Jefus  laboured  to  eradicate.  Having  defired  a  1 
lawyer,  by  whom  he  was  tempted,  to  read  that  part  of 
the  law  of  Mofes  which  commanded  the  ifraeliles  to 
love  their  neighbours  as  themfelves,  he  compelled  him, 
by  means  of  a  parabolical  account  of  a  compaffionate 
Samaritan,  to  acknowledge,  that  under  the  denomina¬ 
tion  of  neighbour  the  divine  lawgiver  had  comprehended 
all  mankind  as  the  objefts  of  love*.  The.  importance  *  St  Lub 
in  which  Mofes  held  the  ritual  law,  and  to  which, 
the  means  of  preferving  its  votaries  from  the  contagion 
of  idolatry,  it  was  juftly  entitled,  had  led  the  Jews  to 
confider  every  ceremony  of  it  as  of  intrinfic  value  and 
perpetual  obligation  :  but  Jefus  brought  to  their  recol¬ 
lection  God’s  declared  preference  of  mercy  to  facrificej 
ffiewed  them  that  the  weightier  matters  of  the  law, 
judgment,  mercy,  and  faith,  claimed  their  regard  in 
the  firft  place,  and  its  ceremonial  obfervances  only  ia 
the  fecond  ;  and  taught  them,  in  conformity  with  the 
predictions  of  their  own  prophets  f,  that  the  hour  was f  jeremia: 
about  to  come  when  the  worfhip  of  God  fliould  notxxxi.31. 
be  confined  to  Jerufalem,  but  that  “  true  worfhippers 
fhould  everywhere  worfhip  the  Father  in  fpirit  and  in 
truth  J.”  f  John  ir. 

It  being  the  defign  of  Chrift’s  coming  into  the  world 
to  break  down  the  middle  wall  of  partition  between  the 
Jews  and  Gentiles,  and  to  introduce  a  new  difpenlation 
of  religion  which  ffiould  unite  all  mankind  as  brethren 
in  the  worfhip  of 'the  true  God,  and  fit  them  for  the 
enjoyment  of  heaven  ;  he  did  not  content  himfelf  with 
merely  reftoring  the  moral  part  of  the  Mofaic  law  to  its 
primitive  purity,  difencumbered  of  the  corrupt  gloffes  of 
the  Scribes  and  Pharifees,  but  added  to  it  many  fpiritual 
precepts,  which,  till  they  were  taught  by  him,  had 
never  occurred  either  to  Jew  or  Gentile.  The  Hebrew 
lawgiver  had  prohibited  murder  under  the  penalty  of 
death  \  but  Chrift  extended  the  prohibition  to  caufelefs 
anger,  and  to  contemptuous  treatment  of  our  brethren, 
commanding  his  followers,  as  they  valued  their  everlaft- 
ing  falvation,  to  forgive  their  enemies,  and  to  love  all 
mankind.  Adultery  was  forbidden  by  the  law  of  Mofes 
as  a  crime  of  the  deepeft  dye  $  but  Jefus  faid  to  his  dif- 
ciples,  “  that  whofoever  looketh  on  a  woman  to  luft 
after  her,  hath  committed  adultery  with  her  already  in 
his  heart,”  and  is  of  courfe  liable  to  the  Divine  ven¬ 
geance.  The  lex  talionis  was  in  force  among  the  Jews, 
fo  that  the  man  who  had  deprived  his  neighbour  of  an 
eye  or  a  tooth,  was  to  fuffer  the  lofs  of  an  eye  or  a  tooth 
himfelf  \  but  this  mode  of  puniffiment,  which  inffiCted 
blemifh  for  blemifl)y  though  fuited  to  the  hardnefs  of 
Jewifh  hearts,  being  inconfiftent  with  the  mHd  fpirit  of 
Chriftianity,  was  aboliffied  by  our  bleffed  Lord,  who 
feverely  prohibited  the  indulgence  of  revenge,  and  com¬ 
manded  his  followers  to  love  even  their  enemies.  Per¬ 
jury  has  in  every  civilized  nation  been  juftly  confidered 
as  a  crime  of  the  highefl  atrocity,  and  the  Mofaic  law 
doomed  the  falfe  witnefs  to  bear  the  punifhment,  what¬ 
ever  it  might  be,  which  he  intended  hy  fwearing  falfely 
to  bring  on  hi?  brother }  but  the  Author  of  the  Chriftian 
religion  forbade  not  only  falfe  fwearing,  but  fwearing  at 
all,  except  on  folemn  occafions,  and  when  an  oath  fhould 
be  required  by  legal  authority.  See  Oath. 

By  thus  reftoring  the  law  to  its  original  purity,  and 
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Th  ;0gy  \n  many  cafes  extending  its  fenfe,  the  bleffed  Jefus  cxe- 
mor  iecu- cuted  the  office  of  a  Prophet  to  the  loft  ftieep  of  the 
liari  houfe  of  Ifrael  ;  but  had  he  not  been  more  than  an  ordi- 
*  n'  nary  prophet,  he  eould  not  have  abrogated  the  moft  tri¬ 
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vial  ceremony  of  it,  nor  even  extended  the  fenfe  of  any 
of  its  moral  precepts  ;  for  their  great  lawgiver  had  told 
■  cu7  them,,  that  “  the  Lord  their  God  would  raife  up  unto 
a°~  them  but  one  Prophet,  like  unto  him,  to  whom  they 
fliould  hearken  *.”  That  Prophet  was  by  themfelves 
underftood  to  be  the  Meffiah,  whom  they  expelled  to 
tell  them  all  things*  It  was  neceffary  therefore  that 
Jefus,  as  he  taught  fome  new  dodlrines,  and  plainly  in¬ 
dicated  that  greater  changes  would  foon  be  introduced, 
ftiould  vindicate  his  claim  to  that  exalted  charadler  which 
alone  could  authorife  him  to  propofe  innovations.  This 
he  did  in  the  ampleft  manner,  by  fulfilling  prophecies  and 
working  miracles  (See  Miracle  and  Prophecy)  ;  fo 
that  the  unprejudiced  part  of  the  people  readily  acknow¬ 
ledged  him  to  be  of  a  truth  “  that  prophet  which  ftiould 
come  into  the  world — the  Son  of  God,  and  the  King  of 
Ifrael.”  He  did  not,  however,  make  any  change  in  the 
national  worftiip,  or  aflume  to  himfelf  the  fmallcft  civil 
His  [;&  authority.  He  had  fubrrtkted  to  the  rite  of  circumcifion, 
;obc<  ice  and  ftri&ly  performed  every  duty,  ceremonial  as  well  as 
to  t.  law.  which  that  covenant  made  incumbent  on  other 

Jews ;  thus  fulfilling  all  righteoufnefs.  Though  the  re¬ 
ligion  which  he  came  to  propagate  was  in  many  refpedls 
contrary  to  the  ritual  lawr,  it  could  not  be  eftabfiffied, 
or  that  law  abrogated,  but  in  confcquence  of  his  death, 
which  thcfyftem  of  facrifices  was  appointed  to  prefigure  $ 
and  as  his  kingdom,  which  was  not  of  this  world,  could 
not  commence  till  after  his  refurre&ion,  he  yielded 
during  the  whole  courfe  of  his  life  a  cheerful  obedience 
to  the  civil  magiftrate,  and  wrought  a  miracle  to  obtain 
money  to  pay  the  tribute  that  was  exacted  of  him.  Be¬ 
ing  thus  circumllanced,  lie  chofe  from  the  loweft  and 
leaft  corrupted  of  the  people  certain  followers,  whom  he 
treated  with  the  moft  endearing  familiarity  for  three 
years,  and  commiflioned  at  his  departure  to  promulgate 
fuch  do&rines  as,  confidently  with  the  order  of  the  di¬ 
vine  difpenfations,  he  could  not  perfonally  preaeli  him- 
felf.  With  thefe  men,  during  the*courfe  of  his  miriiftry 
on  earth,  he  went  about  continually  doing  good,  heal¬ 
ing  the  fick,  calling  out  devils,  railing  the  dead,  reprov¬ 
ing  viee,  preaching  righteoufnefs,  and  inllrufling  his 
-countrymen,  by  the  moft  perfect  example  which  was 
ever  exhibited  in  the  world,  of  what  foe  ver  things  are 
true,  or  honeft,  or  juft,  or  pure,  or  lovely,  or  of  good  re¬ 
port.  The  Scribes  and  Pharifees,  however,  finding  him 
not  that  conqueror  whom  they  vainly  cxpe&ed,  becom¬ 
ing  envious  of  his  reputation  among  the  people,  and  be¬ 
ing  filled  with  rancour  againft  him  for  detecting  their 
hypocritical  arts,  delivered  him  up  to  the  Roman  gover¬ 
nor,  who,  though  convinced  of  his  innocence,  yielded 
to  the  popular  clamour,  and  crucified  him  between  two 
thieves,  as  an  enemy  to  Caefar. 

Juft  before  he  expired,  he  faid,  It  is  finifhed,  intima¬ 
ting  that  the  purpotc  was  now  fulfilled  for  which  he  had 
come  into  the  world,  and  which,  as  he  had  formerly 
told  his  difciples,  “  was  not  to  be  miniftered  unto,  but 
•  xx  to  minifter,  and  to  give  his  life  a  ranfom  for  many  f .” 
Tor  his  blood,  as  he  affured  them  at  the  inftitution  of 
the  Eucharift,  u  was  to  be  filed  for  the  remiftion  of 
fins,”  That  Chrift  died  voluntarily  for  us,  the  juft  for  the 
unjuft,  and  that  u  there  is  none  other  name  under  hea- 
Vol.  XX.  Part  I. 
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ven  given  among  men  whereby  v/e  mull  be  faved,”  is  Theology 
the  uniform  dodlrine  of  the  prophets  who  foretold  his 
coming,  of  John  the  Baptift  who  was  his  immediate  har- 

bingcr,  and  of  the  apoftles  and  evangelifts  who  preached  v . —  t 

the  gofpel  after  his  afeenfion  into  heaven.  Thus  Ifaiah  170 
fays  of  the  Meffiah  *,  that  “  lie  was  wounded  for  our 
tranfgrcftions,  and  bruifed  for  our  iniquities  ;  that  the  ^  ^ 
chaftifement  of  our  peace  was  upon  him,  and  that  with*  (.hap. 
his  ftripes  we  are  healed  *,  that  we  had  all  like  fheep  gone  liii. 
aftray,  turning  every  one  to  his  own  way,  and  that  the 
Lord  laid  on  him  the  iniquity  of  us  all  5  that  lie  was 
cut  off  out  of  the  land  of  the  living,  and  ftrickcn 
for  the  tranfgreftion  of  God’s  people  5  that  his  foul  or  life 
was  made  an  offering  for  fin  *,  and  that  he  bore  the  fin 
of  many,  and  made  interceftion  for  the  trail fgreiTors.” 

The  Baptift,  “  when  he  faw  Jefus  coining  unto  him,  faid 
to  the  people,  Behold  the  Lamb  of  God,  which  taketh 
away  the  fin  of  the  world  j”  plainly  intimating  that  his 
death  was  to  be  a  facrifice,  fince  it  was  only  as  a  fatrifice 
that  the  Jews  could  form  any  conception  of  a  lamb  ta¬ 
king  away  fin.  The  epiftles  of  St  Paul  are  fo  full  of 
the  doctrine  of  Chrift ’s  fatisfadlion,  that  it  is  needlefs  to 
quote  particular  texts  in  proof  of  it.  He  tells  the  Ro¬ 
mans,  that  Jefus  Chrift  was  fet  forth  to  be  a  propitiation 
through  faith  in  his  blood  ;  he  was  delivered  for  our  of¬ 
fences,  and  u  raifed  again  for  our  juftification  5  that  he 
died  for  the  ungodly  ;  and  that  God  commendeth  his 
love  towards  us,  in  that  while  ive  were  yet  finners  Chrift 
died  for  us.”  He  affures  the  Corinthians  that  Chrift 
died  for  all  ;  that  “  they  who  live  ftiould  not  henceforth 
live  unto  themfelves,  but  to  him  who  died  for  them  and 
rofe  again  ;  and  that  God  made  him  to  be  fin  fov  us,  who 
knew  no  fin,  that  we  might  be  made  the  righteoufnefs  of 
God  in  him.”  He  informs  the  Galatians,  that  Chrift 
“  gave  himfelf  for  our  fins,  that  he  might  deliver  us 
from  this  prefent  evil  world,  according  to  the  will  of 
God  and  our  Father  ;  and  that  he  redeemed  us  from  the 
curfe  of  the  law,  being  made  a  curfe  for  us.”  St  Peter 
and  St  John  fpeak  the  very  fame  language  j  the  former 
teaching  us,  that  u  Chrift  fuffered  for  us,  and  bare  our 
fins  in  his  own  bo^ly  on  the  tree  f ;  the  latter,  that  the  f.  1  Peter 
blood  of  Jefus  Chrift  cleanfeth  us  from  all  fin,  and  that  iL  21,  and 
he  is  the  propitiation  for  our  fins  *,  and  not  for  our  fins24* 
only,  but  alfo  for  the  fins  of  the  whole  world  J.”  That  t  1  Juhij  i, 
he  came  into  the  world  for  the  purpofe  of  fufifering,  ap-7*  lu  2* 
pears  from  his  own  words  :  for  “  no  man  (faid  he  j)  ta-  §  1  John 
keth  my  life  from  me,  but  I  lay  it  down  of  myfelf:  I  iS, 
have  power  to  lay  it  down,  and  I  have  power  to  take 
it  again.  This  commandment  have  I  received  from  my' 

Father.”  And  that  he  voluntarily  laid  it  down  for 
mankind,  is  evident  from  his  calling  himfelf  the  Good 
Shepherd,  and  adding,  that  “  the  Good  Shepherd  giveth 
his  life  for  the  ftiecp||.”  ' 

That  Chrift  died  for  the  benefit  of  the  human  race,  is  TyjfTerent 
a  truth  fo  apparent  from  thefe  texts,  that  no  man  profef-  opinions 
fing  Chriftianity  lias  hitherto  called  it  in  queftion.  Very  relptding; 

different  opinions  have  been  formed  indeed  concerning' ^ nature 
i  1  1  pi,  /»  I  ,  ,  o  and  extent 

the  nature  and  extent  01  that  benelit,  and  the  means  by0f  tj10  ^ 

which  it  is  applied ;  but  that  the  paftion  and  death  of  the  refit  reap- 
blefied  Jefus  were  effential  parts  of  his  miniftry  on  earth,  M  from 
has  feldom  been  controverted.  That  on  the  crofs  he  hIS 
made  fatisfadlion  to  his  Father  for  the  fins  of  the  world, 
is  the  general  belief  of  Chriftians;  but  pnfumptuous 
men,  aiming  at  being  wife  beyond  what  is  written,  have 
ftafted  athoufand  idle  queftions  concerning  the  iiccetlitv 
3  »  of 
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of  fuch  fatisfaftion,  and  the  manner  in  which  it  was 
made.  Some  limiting  the  power  and  mercy  of  the  Om¬ 
nipotent,  have  dared  to  affirm  that  God  could  not  have 
pardoned  man  without  receiving  full  fatisfa&ion  for  his 
offences  ;  that  nothing  but  the  ffiedding  of  the  blood  of 
Chrift  could  make  that  fatisfa&ion  3  that  his  death  was 
indeed  fufficient  to  atone  for  a  thoufand  worlds  ;  that, 
however,  he  did  not  die  for  all  mankind,  but  only  for  a 
chofen  few,  ordained  to  eternal  life  by  a  fecret  decree 
before  the  foundation  of  the  world  ;  and  that  the  reft 
of  the  raee  are  paffed  by,  and  doomed  to  eternal  perdi¬ 
tion,  for  the  glory  of  God’s  juftice.  Others,  convinced 
by  every  thing  around  them  that  the  Creator  and  Gover¬ 
nor  of  the  univerfe  is  a  being  of  infinite  benevolence, 
whofe  only  end  in  giving  life  mud  have  been  to  com¬ 
municate  happinefs,  have  contended,  that  no  atonement 
whatever  could  be  neceffary  to  obtain  from  him  the  for- 
givenefs  of  fin  on  fineerc  repentance  3  that  it  is  con- 
ti  ary  to  all  out  notions  of  juftice  to  puniffi  the  innocent 
for  the  guilty  3  and  that  therefore  the  death  of  Chrift, 
though  the  effential  part  of  his  miniftry,  could  not  be 
neceffary,  but  at  the  mod  expedient. 

We  enter  not  into  thefe  debates.  The  Scriptures  have 
nowhere  faid  what  God  could  or  could  not  do  3  and  on 
this  fubjefl:  wc  can  know  nothing  but  what  they  have 
taught  us.  Ibat  u  we  are  reconciled  to  God  by  the 
death  of  his  Son,”  is  the  principal  dodlrine  of  the  New 
Teftament 3  and  without  prefuming  to  limit  the  power, 
the  meiey,  or  the  wiicioni,  of  him  who  created  and 
fuftains  the  univerfe,  we  fliall  endeavour  to  {how  that  it 


is  a  do&rine  worthy  of  all  acceptation.  In  doing  this, 
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we  fliall  ftate  impartially  the  opinions  which  pious  men 
have  held  refpe&ing  the  form  or  manner  in  which  Chrift 
by  his  death  made  fatisfadlion  to  God  for  the  fins  of  the 
world ;  and  we  hope  that  our  readers  will  embrace  that 
opinion  which  fliall  appear  to  them  moft  confonant  to 
the  general  fenfe  of  facred  Scripture. 

The  ft  rifle  ft  adherents  to  the  theological  fyftem  of 
Calvin,  interpreting  literally  fueh  texts  of  Scripture  as 
fpeak  of  his  being  made  fin  for  us,  of  his  bearing  our 
fins  in  his  own  body  on  the  tree ,  and  of  tffie  Lord’s  lay¬ 
ing  on  him  the  iniquity  of  us  all,  contend,  that  the  fins 
of  the  elea  were  lifted  off  from  them  and  laid  on  Chrift 
by  imputation y  much  in  the  fame  way  as  they  think  the 
fin  of  Adam  is  imputed  to  his  pofterity.  “  By  bearing 
the  fins  of  his  people  (fays  Dr  Gill  *)  he  took  them  off 
from  them,  and  took  them  upon  himfelf,  bearing  or 
carrying  them,  as  a  man  bears  or  carries  a  burderron 
his  fhoulders.  There  was  no  fin  in  him  inherently,  for 
if  there  had,  he.  would  not  have  been  a  fit  perfon  to 
make  fatisfa&ion  for  it ;  but  fin  was  put  upon  him  by  his 
Divine  Father,  as  the  fins  of  the  Ifraelites  were  put  upon 
the  fcape-goat  by  Aaron.  No  creature  (continues  he) 
could  have  done  this  3  but  the  Lord  hath  laid  on  him, 
or  made  to  meet  on  him,  the  iniquity  of  us  all,  not  a 
ftngle  iniquity,  but  a  whole  mafs  and  lump  of  fins  col¬ 
lected  together  3  and  laid  as  a  common  burden  upon 
him  v  even  the  fins  of  all  the  eleCt  of  God.  This  phrafe 
of  laying  fin  on  Chrift  is  expreffive  of  the  imputation  oi 


it  to  him  3  for  it  was  the  will  of  God  not  to  impute  the 
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tranfgreffions  of  his  ele£  to  themfelves,  but  to  Chrift  iWv 
which  was  done  by  an  a&  of  his  own  3  for  he  hath  njademorepecu.i 
him  to  be  fin  for  us  :  that  is,  by  imputation ,  in  which 
way  we  are  made  the  righteoufnefs  of  God  in  hiri  3  that  ^ 
being  imputed  to  us  by  him  as  our  fins  were  to  Chrift, 

The  fenfe  (fays  our  author)  is,  a  charge  of  fin  was 
brought  again  ft  him  as  the  furety  of  his  people.  He  was 
numbered  with  the  tranfgreffors  ;  for  bearing  the  fins  of 
many,  he  was  reckoned  as  if  he  had  been  a  irnner  him- 
fe!f,  fin  being  imputed  to  him;  and  he  was  dealt  with 
as  fuch.  Sin  being  found  upon  him  by  imputation ,  a 
demand  of  fatisfaftion  for  fin  w'as  made,  and  he  anlwered 
it  to  the  full.  All  this  was  with  his  ow  n  confent.  He 
agreed  to  have  fin  laid  upon  him,  and  imputed  to  him 
and  a  charge  of  it  brought  againft  him,  to  which  he  en¬ 
gaged  to  be  refponfible  5  yea,  he  himfelf 'took  the  fins 
of  his  people  upon  him  3  fo  the  evangelift  Matthew  has 
it,  ‘  He  himfelf  took  our  infirmities,  and  bore  our  fiek- 
neffesf.’  As  he  took  the  nature  of  men,  fo  he  tookfCW 
their  fins,  which  made  his  fleih  to  have  the  likenefs  of  fin-  viii.  i7! 
fulflejh,  though  it  really  was  not  finful.  What  Chrift 
bore  being  laid  upon  him,  and  imputed  to  him,  were 
fns  of  all  forts,  original  and  a&ual  ;  fins  of  every  kind, 
open  and  fecret,  of  heart,  lip,  and  life  3  all  a£s  of  fin 
committed  by  his  people,  for  he  has  redeemed  them 
from  all  their  iniquities  3  and  God,  for  Chrift’s  fake* 
forgives  all  trefpaffes,  his  blood  cleanfes  from  all  fin,  and’ 
his  righteoufnefs  juftifies  from  all  3  all  being  imputed  to 
him  as  that  is  to  them.  Bearing  fin  fuppofes  it  to  be  a 
burden  3  and  indeed  it  is  a  burden  too  heavy  to  bear  by 
a  fenfible  finner  (e).  When  fin  is  charged  home  upon 
the  commence,  and  a  faint  groans,  being  burdened  with 
it,  what  muft  that  burden  be,  and  how  heavy  the  load 
which  Chrift  bore,  confifting  of  all  the  fins  of  all  the 
ele&  from  the  beginning  of  the  world  to  the  end  of  it  3 
and  yet  he  funk  not,  but  ftood  up  under  it  3  failed  not, 
nor  was  lie  difeouraged,  being  the  mighty  God,  and  the 
Man  of  God’s  right  hand,  made  ftrong  for  himfelf.”  1?3 

To  the  Armenians  or  Remonftrants,  this  doftrine  ofObjtded 
the  imputation  of  the  fins  of  men  to  the  Son  of  God  ap-t0* 
pears  as  abfurd  as  the  fimilar  do&rine  of  the  imputation 
of  the  fin  of  Adam  to  his  unborn  pofterity  ;  and  it  is 
certainly  attended  with  confequcnces  which  have  alarm¬ 
ed  ferious  Chriftians  of  other  denominations. 

Were  it  poffible  in  the  nature  of  things,  fays  the  Ar- 
minian,  to  transfer  the  guilt  of  one  perfon  to  another, 
and  to  lay  it  upon  him  as  a  burden,  it  could  not  be  done 
without  violating  thofe  laws  of  equity  which  are  efta- 
bliftied  in  the  feripture  and  engraven  on  the  human 
heart.  But  this  is  not  poffible.  To  talk  of  lifting 
lumps  of  fin,  or  transferring  them  like  burdens  from  the 
guilty  to  the.  innocent,  is  to  utter  jargon,  fays  he,  which 
has  no  meaning  ;  and  we  might  with  as  much  propriety 
fpeak  of  lifting  a  fcarlet  colour  from  a  piece  of  cloth  and 
laying  it  on  the  found  of  a  trumpet,  as  of  literally  lift¬ 
ing  the  fins  of  the  ele&  from  them  and  laying  them  on 
Chrift.  Guilt  is  feated  in  the  mind  3  and  no  man  can 
become  a  finner  but  by  an  a£  of  volition.  If  Chrift 
therefore  really  took  upon  him  the  fins  of  his  people,  he 
muft  have  deliberately  formed  a  wilh  to  have  actually 

committed 
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Ll lloey  committed  all  thefe  fins;  but  futh  a  wifli,  though  it 
I  me! P€CU- would  have  made  him  inherently  guilty,  and  therefore 
llai  |  <Jiiri"|ncapable  of  fatisfying  for  fin,  could  not  have  cancelled 
i  ,  deeds  that  were  done  before  he  was  born,  or  have  made 

thofe  innocent  who  really  had  been  finners.  A  deed 
i  once  done  cannot  be  undone  ;  a  volition  which  has  been 

formed  cannot  be  annihilated.  By  fincere  repentance, 
the  habitual  difpofitions  are  indeed  changed,  and  thofe 
who  have  been  finners  become  obje<fts  of  mercy  ;  but  no 
power  can  recal  the  hours  that  are  paid,  or  make  thofe 
aftions  which  have  been  performed  to  have  been  not  per¬ 
formed.  To  remove  guilt  from  the  finner  and  lay  it  on 
the  innocent  may  therefore  be  fafely  pronounced  impof- 
fiblc  even  for  Omnipotence  itfelf,  for  it  implies  that  a 
thing  may  be  and  not  be  at  the  fame  inftant  of  time  ; 
and  the  do&rine  which  teaches  that  this  removal  -was 
made  from  the  ele£t  to  Chrift,  is  an  imagination  of  yef- 
terday,  which  has  no  countenance  from  feripture,  and  is 
contrary  to  the  eftabliilied  conftitution  of  things.  Thofe 
who  imagine  that  guilt  may  be  propagated  from  father 
to  fon,  have  fomething  like  an  argument  to  urge  for  the 
imputation  of  Adam’s  fin  to  his  numbcrlefs  pofterity  ; 
for  all  the  men  and  women  who  have  by  ordinary  gene¬ 
ration  been  introduced  into  the  world,  have  undoubtedly 
derived  their  nature  from  the  primeval  pair.  But  Chrift 
did  not  derive  his  nature  from  the  eleB ,  that  their  fins 
Ihould  be  communicated  to  him  ;  nor,  as  he  was  mira- 
culoufiy  conceived  by  the  Holy  Ghoft,  can  we  attribute 
l  x  to  him  any  degree  of  that  taint  which  is  fuppofed  to 
Lavecjaeen  conveyed  from  Adam  to  all  the  other  gene- 
V  1  rations  of  men. 

c  Text  n  Nothing  more,  therefore,  can  be  meant  by  “  Chrift’s 
"  vhic  :hey  being  made  fin  for  us,”  and  '4  bearing  our  fins  in  his 
1  own  body  on  the  tree,”  or  by  God’s  “  laying  upon  him 
'  *  the  iniquity  of  us  all,”  than  that  by  his  fufferings  we 
are  freed  from  the  punifliment  of  our  fins  :  it  being  in 
feripture  a  common  figure  of  fpeech,  as  even  Dr  Gill 
lias  fome  where  acknowledged,  to  denote  by  the  word  Jin 
the  CQnfeqaences  of  fin.  That  this  figure  is  ufed  in  thofe 
texts  from  which  he  infers  that  Chrift  took  the  fins  of  the 
cleft  on  himfelf,  is  evident  from  theverfe  which  he  quotes 
from  the  gofpel  of  St  Matthew  ;  in  which  it  is  faid, 
that  “  himfelf  took  our  infirmities  and  bore  our  ficknef- 
fes.”  The  fickneffes  and  infirmities  there  alluded  to  are 
the  leprofy,  the  palfy,  the  fever,  and  demoniacal  pof- 
feflions  :  but  when  our  bleffed  Lord  cured  thefe  difeafes, 
furely  he  did  not  by  his  omnipotent  word  lift  them  off 
from  the  patients  and  take  them  on  himfelf,  fo  as  a£tu- 
ally  to  become  a  leper,  a  paralytic,  and  a  daemonic,  or 
even  to  be  reckoned  as  fuch  either  by  the  multitude,  or 
by  the  priefts,  whole  duty  it  was  to  take  cognizance  of 
Le  every  illegal  uncleannefs  *.  And  if  his  inveterate  ene¬ 
mies  did  not  impute  to  him  the  leprofy  when  he  removed 
that  plague  from  others,  why  ftiould  it  be  fuppofed  that 
his  own  Father,  to  whom  he  was  at  all  times  well-plea- 
fing,  imputed  to  him  the  fins  of  which,  by  his  fuffer¬ 
ings,  he  removed  the  puniftiment  from  thofe  who  were 
guilty  ?  To  impute  to  a  perfon  any  aftion,  whether  vir¬ 
tuous  or  vicious,  which  he  did  not  perform,  can  proceed 
only  from  ignorance  or  malice,  or  partiality  ;  but  God 
is  no  refpe&er  of  perfons,  and  from  ignorance  and  ma¬ 
lice  he  is  removed  to  an  infinite  diftance.  It  is  indeed 
an  undoubted  truth,  that  u  the  Lord  Jefus,  by  his  per- 
fe£l  obedience  and  facrifice  of  himfelf,  which  he  through 
I  eternal  fpirit  once  offered  up  unto  God,  hath  fully 
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fatisfied  the  juftice  of  his  Father  ;  and  purchafed  not  Theology 
only  reconciliation,  but  an  everlaiting  inheritance  in  the  ft101.® 
kingdom  of  heaven  for  all  thofe  whom  the  Father  hath 
given  liimf  but  that  he  aftually  took  on  himfelf  the  — -y-—* 

fins  of  mankind,  or  that  thofe  fins  were  imputed  to  him  f  Co?ffeJJicn 
by  God,  who  punifhed  him  as  a  perfon  whom  he  confi .  of  Faith, 
dered  as  guilty,  is  a  doftrine  equally  injurious  to  therhap*vm* 
juftice  of  the  Father  and  to  the  immaculate  purity  of*  V* 
the  Son.  • 

The  earneftnefs  with  which  this  doftrine  was  inculca-  They  have 
ted  by  fome  of  the  earlieft  reformers,  and  the  impofiibi-Probably 
lity  of  admitting  it,  which  every  reflefting  and  unpre-  ^make^ 
judiced  mind  muft  feel,  was  probably  one  of  the  caufes  Socinus6 
which  drove  Socinus  and  his  followers  to  the  other  ex-  deny  the 
treme  of  denying  Chrift’s  fatisfaftion  altogether,  and  doeftrine  of 
confidering  his  death  as  nothing  more  than  that  of  an  rfderrT~ 
ordinary  martyr,  permitted  for  the  purpofe  of  attefting  10n* 
the  truth  of  his  doftrine,  and  paving  the  way  for  his 
refurreftion,  to  confirm  the  great  promife  of  immorta¬ 
lity.  According  to  thefe  men,  forgivenefs  is  freely  dif- 
penfed  to  thofe  who  repent,  by  the  effential  goodnefs  of 
God,  without  regard  to  the  merit  or  fufferings  of  any 
other  being  ;  and  the  gofpel  is  faid  to  fave  from  fin,  be- 
caufe  it  is  the  moft  perfefl  leffon  of  righteoufnefs.  The 
great  objeftion  of  Crellius  to  the  do&rine  of  the  fatisfac- 
tion  is,  that  it  is  a  hinderance  to  piety  ;  for  if  Chrift 
has  paid  the  whole  debt,  he  thinks  that  he  muft  have 
nothing  to  do,  as  nothing  more  can  be  required  of 
us.  And  if  it  were  indeed  true  that  our  fins  are  impu¬ 
ted  to  Chrift,  and  his  righteoufnefs  imputed  to  us,  this 
objeftion  would  be  infurmountable  ;  for  God  could  not 
juftly  exaft  a  double  puniftiment  for  the  fame  fin,  or  in- 
flift  mifery  on  thofe  to  whom  he  imputes  perfect  righ- 
teoufnefs.  But  as  to  this  imaginary  transferring  of  vir¬ 
tues  and  vices  from  one  perfon  to  another,  the  feriptures 
give  no  countenance  ;  fo  they  nowhere  call  the  death  of 
Chrift  a  fatisfaBion  for  the  fins  of  men.  The  term  has 
indeed  been  long  in  ufe  among  divines,  and  when  pro¬ 
perly  explained  it  may  be  retained  without  any  danger ; 
but  in  treating  of  this  fiibjeft,  it  would  perhaps  be  more 
prudent  to  reftrift  ourfelves  to  the  ufe  of  feripture  lan¬ 
guage,  as  the  word  fatisfaBion  carries  in  it  the  ideas  of 
a  debt  paid  and  accepted  ;  whereas  it  is  faid  by  St  Paul, 
that  “  eternal  life  is  th z  gift  of  God  through  Jefus  Chrift 
our  Lord  ;  and  that  wc  are  juftified  freely  by  his  grace 
through  the  redemption  that  is  in  Jefus  Chrift,  whom 
God  hath  fet  forth  to  be  a  propitiation  through  faith  in 
his  blood.”  ^ 

To  clear  up  this  matter,  and  attain  adequate  notions  of The  death 
redemption  and  juftification,  it  will  be  neceffary  to  lookof  thrift 
back  to  the  fall  of  our  firft  parents  ;  for  the  great  pur-  reftorf d  t0 
pofe  for  which  Chrift  was  promifed,  and  for  which  he™^1^ 
came  into  the  world,  was,  by  bruifing  the  head  of  the  had  loft. ^ 
ferpent,  to  reftore  mankind  to  the  inheritance  which 
they  had  loft  through  the  tranfgrefiion  of  Adam.  This 
is  apparent  not  only  from  the  original  promife  made  to 
the  woman,  but  alfo  from  different  paffages  in  the 
epiftles  of  St  Paul,  who  exprefsly  calls  Chrift  the  fecond 
Adam,  and  fays,  that,  u  as  by  the  offence  of  one,  judge¬ 
ment  came  upon  all  men  to  condemnation  ;  even  fo  by 
the  righteoufnefs  of  one,  the  free  gift  came  upon  ail 
men  unto  juftification  of  life  that  “  as  by  one  man’s 
difobcdience  many  were  made  finners,  fo  by  the  obedi¬ 
ence  of  one  fliall  many  be  made  righteous  and  that, 

“  as  in  Adam  all  die,  even  fo  in  Chrift  fhall  all  be  made 
3  B  2  alive,” 


;So 


f  Titus  it. 

14. 


more°l°ai  r  1V°'  r  Hence  ll  was  tl,at  Ioiin  l!>«  Baptift,  when  he 
liaiiy  Chri-  v  •*e‘us  coming  to  him,  faid  to  his  difciplesf,  “  Behold 
ft  inn.  Lamb  of  God  which  taketh  away,  not  the  fins ,  but 

1  v  th (ifin  of  the  world,”  evidently  alluding  to  Adam’s  fin 
f  Ch.  i.  vcr.  and  its  confequenees,  fince  no  other  fin  was  ever  com¬ 
mitted  of  which  the  confequenees  extend  to  the  whole 
world. 

.This  being  the  cafe,  it  is  undeniable,  that  whatever  we 
loft  in  the  firft  Adam  is  reftored  to  us  by  the  fecond,;  and 
therefore  they  who  believe  that  the  punifhment  denounced 
again  ft  eating  the  forbidden  fruit  was  death  corporal,  fpi- 
ritnal,  and  eternal ',  mud  believe  that  we  are  redeemed 
from  all  thefe  by  Chrift  •,  who  having  44  appeared  once 
in  the  end  of  the  world  to  put  away  fin  by  the  facrifice  of 
^  Keb  ix  died  for  us,  that  whether  wc  wake  or  fleep,  we 

16  1  Tbulf.  [Lould  live  together  with  him  If  the  image  of  God 
v.  10.  in  which  man  was  created  was  loft  by  the  breach  of  the 
firft  covenant,  it  is  more  than  reftored  to  us  44  by  the 
Mediator  of  a  better  covenant,  which  is  eftablifhed  upon 
better  promifes  if  by  the  fin  of  Adam  we  were  utter¬ 
ly  indifpofed,  difabled,'  and  made  oppofite  to  all  that  is 
fpiritually  good,  and  wholly  inclined  to  all  evil,  and 
that  continually,  we  are  freed  from  that  dreadful  curfe 
by  44  our  Saviour  Jefus  Chrift,  who  gave  himfelf  for  us, 
that  he  might  redeem  us  from  all  iniquity,  and  purify 
to  himfelf  a  peculiar  people  zealous  of  good  works  f  5” 
and  if  for  our  (hare  in  the  firft  tranfgrerfion  we  be  juftly 
liable  to  all  puniflunents  in  this  world  and  in  that  which 
is  to  come,  the  apoftle  allures  us,  that  44  when  we  were 
enemies  we  were  reconciled  to  God  by  the  death  of  his 
Son,  becaufe  that  God  was  in  Chrift  reconciling  the 
world  to  himfelf,  not  imputing  their  trefpafles  unto 
them  J.”  As  Jefus  is  44  the  Lamb  flain  in  the  divine 
decree  from  the  foundation  of  the  world,”  thefe  bene¬ 
ficial  confequenees  of  his  death  have  been  extended  by 
a  retrofpe&ive  view  to  all  in  every  age  whofe  names 
are  written  in  the  book  of  life,  though  it  is  abfurd  to 
fuppofe  that  he  literally  took  their  fins  upon  him,  and 
impious  to  imagine  that  he  fuffered  under  the  imputation 
of  fin. 

Such  is  the  general  doctrine  of  redemption,  as  it  is 
taught  by  the  more  moderate  Calvinifts  and  more  mode- 
rnonftrants  ra.te  Remonftrants ;  for  moderate  Chriftians  of  all  deno- 
of  the  fame  minations,  though  they  exprefs  themfelves  differently, 
opinion.  have  nearly  the  fame  views  of  the  fundamental  articles 
of  their  common  faith.  It  muft  not,  however,  be  con¬ 
cealed,  that  many  divines  of  great  learning  and  piety 
contend  ftrenuoufly  againft  the  do&rine  of  vicarious 
atonement  for  adlual  tranfgreflions  of  the  moral  law. 
Thefe  are  the  more  zealous  Arminians,  who  deny  that 
we  inherit  any  mortal  taint  or  intellectual  weaknefs  from 
our  firft  parents,  whom  they  believe  never  to  have  been 
in  a  Rate  of  greater  perfection  than  many  of  their  pofte- 
17S  rity  who  are  called  degenerate.  According  to  them,  we 
the"more  not^in"  by  the  fall  of  Adam  but  our  title  to  eter- 

zealmvTl r-nal  or  Pe**Petua*  exiftence,  together  with  thofe  graces 
mini  an?.  of  the  Holy  Spirit  which,  were  bellowed  under  the  firft 

covenant  to  train  mankind  for  the  fociety  of  heaven  ; 
and  as  eternal  life  and  fupcrnatural  grace  conflituted 
one  free  gift,  not  due  to  the  nature  of  man,  or  indeed 
of  any  created  being,  they  might,  when  forfeited,  be  re¬ 
ftored  by  any  means  or  on  any  condition  which  fhould 
feem  expedient  to  the  all-wife  Donor.  Thefe  means, 
and  that  condition,  human  reafon  cannot  indeed  difeo- 
ver )  but  it  feems  very  fit  that  they  fhould  be  different 
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from  the  means  by  which  moral  agents  under  the  law 
of  nature  can  fecure  to  themfelves  the  favour  of  their raore  pea 
Creator,  or  recover  it  when  occafionally  loft.  The liary. ttl! 
former  depends  on  arbitrary  will  and  pleafure,  or  at  leaft  ftian’ 
on  no  other  principles  difcoverable  by  us  ;  while  the 
latter  arifeth  out  of  the  eftablifhed  and  well-known  eon- 
flitution  of  things*  Thus  moral  virtue,  comprehending 
piety,  was  the  condition  of  that  favour  and  protection 
which  man,  in  his  original  ftate,  could  claim  from  his 
Maker }  but  obedience  to  a  pofitive  command  was  the 
condition  of  the  free  gift  of  immortality  conferred  on 
Adam  on  his  introduction  into  paradife.  The  claim 
arifing  from  the  relation  between  the  creature  and  the 
Creator  is  indiftoluble,  becaufe  that  relation  cannot  be 
difTolved  :  fo  that  the  man  who,  by  a  tranfgrefiion  of 
the  moral  law  has  forfeited  the  favour  of  God,  may  rea- 
fonably  hope  to  recover  it  by  fincere  repentance  and  a 
return  to  his  duty  j  and  nothing  but  fueh  repentance 
and  reformation  can  recover  it  }  becaufe,  in  a  moral 
agent,  nothing  can  be  agreeable  to  God  but  moral  dif- 
pofitions,  which  cannot  be  transferred  from  one  perfon 
to  another,  and  for  the  want  of  which  nothing  ean 
atone.  Our  virtues  arc  not  required  nor  our  vices  pro¬ 
hibited,  as  if  the  one  could  profit  and  the  other  injure 
him  who  created  us  ;  for  44  is  it  any  pleafure  to  the  Al¬ 
mighty  that  wc  are  righteous  ?  or  is  it  gain  to  him  tliat 
we  make  our  ways  perfect  ?  Will  he  reprove  us  for 
fear  of  us  ?”  No  ?  He  commands  us  to  be  virtuous, 
and  forbids  us  to  be  vicious,  only  becaufe  virtue  is  ne- 
ceflary  to  our  own  happinefs,  and  vice  productive  of 
everlafting  mifery. 

Were  an  immoral  man  to  be  introduced  into  the  fo¬ 
ciety  of  angels  and  juft  men  made  perfect,  he  would 
not  experience  in  that  fociety  what  we  are  taught  to 
expect  from  the  joys  of  heaven  \  becaufe  to  fueh  joys 
his  acquired  difpofitions  would  be  wholly  repugnant. 

Nor  could  the  fufferings  of  any  perfon  whatever,  or  the 
imputation  of  any  extrinfic  rigbteoufnefs,  make  that 
mind  xvhich  had  long  been  immerfed  in  the  groffeft  fen- 
fuality  relifti  the  intellectual  and  refined  enjoyments  of 
heaven  ;  or  the  man  who  had  been  the  habitual  Have  of 
envy,  malice,  and  duplicity,  a  fit  inhabitant  of  that 
place  where  all  arc  actuated  by  mutual  love.  On  the 
other  hand,  fay  the  divines  whofe  doctrine  we  are  now 
detailing,  it  is  impoflible  to  fuppofe  that  the  Father  of 
mercies,  who  knows  whereof  we  are  made,  fhould  have 
doomed  to  eternal  mifery  any  moral  agent  who  had  la¬ 
boured  through  life  to  ferve  him  in  fincerity  and  in 
truth  ;  or  that  any  atonement  could  be  neceflary  to  re¬ 
deem  from  the  pains  of  hell  the  man  whofe  pious  and 
virtuous  difpofitions  have  through  penitence  and  prayer 
become  fuited  to  the  fociety  of  heaven.  Unfmning  per¬ 
fection  never  was  nor  ever  could  be  expected  in  man. 

He  is  brought  into  the  world  free  indeed  from  vice,  but 
equally  deftitute  of  virtue  \  and  the  great  bufinefs  of  his 
life  is  to  guard  his  mind  from  being  polluted  by  the 
former,  and  to  acquire  difpofitions  habitually  leading  to 
the  practice  of  the  latter.  Till  thefe  habits  be  fairly 
formed,  it  feems  impoflible  that  he  fhould  not  fometimes 
deviate  from  the  paths  of  rc&itude,  and  thereby  incur  a 
temporary  forfeiture  of  the  divine  favour  ;  but  the  very 
confutation  of  his  mind,  and  the  purpofe  for  which  he 
is  placed  in  a  ftate  of  probation,  fhow  that  the  divine 
favour  thus  forfeited  can  be  recovered  only  by  repent¬ 
ance  and  reformation. 

Widely 


i 


Pi  til-  .  T 

|T!  (lo<ry  Widely  different,  however,  is  the  cafe  with  refpeft 
©O  pecu- 10  the  forfeiture  and  recovery  of  a  free  gift,  to  which 
liar  Chri-  man  ha5  no  natural  claim.  When  the  condition  is 
f i  broken  on  which  fuch  a  gift  was  beftowed,  repentance 
9  can  be  of  no  avail  $  it  muff  be  either  irrecoverably  loft, 

Th  thrift  0r  reftored  by  the  mere  good  pleafure  of  the  giver.  Im- 
die  ore-  mortality  or  perpetual  exiftence  is  a  gift  which  upon 
T  certain  terms  was  freely  beftowed  upon  the  human  race, 
fr^  of  and  forfeited  by  the  tranfgreflion  of  their  firft  parent 
the  ave.  violating  thofe  terms.  It  was  reftored  by  the  free 
grace  of  God,  who  was  pleafed  to  ordain,  that  “  fince 
by  man  came  death,  by  man  fhould  alfo  come  the  re- 
furre&ion  of  the  dead ;  for  as  in  Adam  all  die,  even  fo 
in  Chrift  (hall  all  be  made  alive.  “  Hence  the  apoftle, 
writing  to  the  Romans  of  the  benefits  of  being  the  chil¬ 
dren  of  God,  and  joint-heirs  with  Chrift,  fummeth  up 
thofe  benefits  with  refurre&ion  from  the  dead.”  For 
the  creature,  i.  e.  mankind,  was  made  fubje£l  (fays 
*1  n. viii.  he  *)  to  vanity  or  death,  not  willingly,  but  by  reafon 
20  H.  of  him  who  hath  fubje^ed  the  fame  in  hope  :  becaufe 
the  creature  itfelf  alfo  (hall  be  delivered  from  the  bon¬ 
dage  of  corruption  into  the  glorious  liberty  of  the  chil¬ 
dren  of  God.  For  we  know  that  the  whole  creation 
groaneth,  and  travaileth  in  pain  together  until  now  : 
and  not  only  the  if,  but  ourf elves  alfo,  who  have  the  firft 
fruits  of  the  fpirit,  even  we  ourfelves  groan  within  our- 
felves,  waiting  for  the  adoption,  viz.  the  redemption  of 
our  body  (f).  That  this  the  redemption  of  our  body  is 
the  confequcnce  of  the  facrifice  of  Chrift,  is  taught  in 
the  moll  explicit  terms  in  the  epiftle  to  the  Hebrews  ; 
of  which  the  infpired  author  informs  us,  that  “  foraf- 
rnuch  as  the  children  are  partakers  of  flefti  and  blood, 
he  alfo  himfelf  likewife  took  part  of  the  fame  \  that 
through  death  he  might  deftroy  him  that  had  the  power 
of  death,  that  is  the  devil  ;  and  deliver  them,  who 
through  fear  of  death  were  all  their  lifetime  lubje£l  to 
*|tb.  ii.  bondage*.”  A  vicarious  atonement  made  with  this 
view,  the  divines,  whofe  theory  we  are  now  confider- 
ing,  acknowledge  to  be  perfectly  rational  and  confident 
with  the  ftrieleft  juftice.  “  The  law  of  nature  (fay 
they  f )  allows  not  of  vicarious  atonements  ;  but  ordains 
that  the  man  who  tranfgrefieth  fhall  himfelf  bear  the 
punifhment  of  his  iniquity  j  a  punifhment  which  no  man 
deferves  for  the  faults  of  another,  unlefs  he  be  partaker 
tAtonthe °f  the  guilt  by  joining  in  the  tranfgreflion.”  And  in 
I  >ry  of  proof  of  this  their  opinion,  they  appeal  to  the  words  of 
God  himfelf,  declaring  to  Mofes, — “  Whofoever  hath 
j  finned  againft  me,  him  will  I  blot  out  of  my  book  J.” 

xf i.  31 But  when  the  free  gift  of  immortality  was  loft,  it  was 

3  with  great  wifdom,  fay  they,  that  God  reftored  it 

through  a  Mediator  who  fhould  make  atonement  by  his 
blood  for  the  breach  of  the  firft  covenant }  fince  fuch  a 
mediation  implies  that  the  gift  reftored  is  merely  of 
grace,  to  the  attainment  of  which  man  could  no  further 
1S0  co-operate  than  by  his  hopes  and  wifhes. 
j  ol)jec-  To  this  view  of  redemption,  and  indeed  to  every  view 
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of  it  which  we  have  yet  taken,  an  obje&ion  forces  itfelf  Theology 
upon  the  mind.  Throughout  the  New  i  eftament  LIFE 
AND  immortality  are  confidered  afe  a  FB EE  gift ,  and  ^ian. 

called  fo  in  exprefs  words  by  St  Paul*.  To  the  fe heme  ~ — v - ' 

under  con fideration  it  is  eflential  to  confidcr  them  as  *  Rom.  v. 
fuch  j  and  yet  we  know  that  a  large  price  was  paid  for  x5* 
them,  as  St  Paul  likewife  acknowledges,  when  be 
twice  tells  the  Corinthians  that  they  were  bought  with  ^ 

a  price  f.  18 1 

“  To  clear  up  this  matter  (fays  Bifhop  Warburton),  Obviated, 
and  to  reconcile  the  apoftle  to  himfelf,  who  certainly 
was  not  defe&ive  either  in  natural  fenfe  or  artificial  lo¬ 
gic,  let  Us  once  again  remind  the  reader,  that  life  and 
immortality  beftowed  on  Adam  in  paradife  was  a  FREE 
gift ,  as  appears  from  the  hiftory  of  his  creation.  As  a 
free  gift ,  it  was  taken  back  by  the  Donor  when  Adam 
fell  5  to  which  refumption  our  original  natural  rights 
are  not  fubje<5l,  fince  natural  religion  teacheth,  that  fin- 
cere  repentance  alone  will  reinftate  us  in  the  poffeffion 
of  thofe  rights  which  our  crimes  had  fufpended.  So 
that  when  this  free  gift,  forfeited  by  the  frfl  Adam, 
was  recovered  by  the  fecond ,  its  nature  continuing  the 
fame,  it  muff  ftill  remain  a  free  gift —a  gift  to  which 
man,  by  and  at  his  creation  had  no  claim  }  a  gift  which 
natural  religion  did  not  bellow.  But  if  milled  by  mea- 
furing  this  revealed  mystery  of  human  redemption  by 
the  fcant  idea  of  human  tranfa&ions,  where  a  free  gift 
and  pur  chafed  benefit  arc  commonly  oppofed  to  one  an¬ 
other,  yet  even  here  wrn  may  be  able  to  fet  ourfelves 
right,  fince,  with  regard  to  man,  the  character  of  a 
free  %ift  remains  to  immortality  refored.  I  or  the  price 
paid  by  forfeited  man  was  not  paid  by  him,  but  by  a  Re¬ 
deemer  of  divine  extra&ion,  who  was  pleafed,  by  parti¬ 
cipating  of  man’s  nature,  to  Hand  in  his  ftead.  Hence 
the  facred  writers  feeing,  in  this  cafe,  the  perfect  agree- 
ment  between  a  FREE  GIFT  and  a  PURCHASED  FOSSES-  Lg- 

SION,  call  it  fometimes  by  the  one  and  fometimes  by  2  9 

the  other  name  J.”  1S2 

A  reftoration  to  life  and  immortality  from  that  date  The  death 
of  uncon feioufnefs  or  extinction,  to  which  all  mankind 
were  doomed  in  confequence  of  the  fall,  is  that  great  ™Gnt  only 
falvation  which  we  have  obtained  through  the  blood  of  indiredVIy 
our  Redeemer  ;  and  according  to  the  theologians  whofe  for  actual 
theory  vve  arc  now  confidering,  it  wras  the  only  thing  in^11* 
the  divine  intention  when  the  promife  was  given  to  the 
firft  mother  that  the  feed  of  the  woman  fhould  bruife  the 
head  of  the  ferpent.  But  though  they  contend  that  the 
death  of  Chrift  does  not  operate  'direBly  as  an  atonement 
for  the  aBual  fins  of  men,  they  admit  that  it  does  fo  in - 
direBly  and  by  neceffary  confequence,  fince  it  gives  op¬ 
portunities  for  repentance  and  newnefs  of  life,  w  hich  un¬ 
der  the  firft  covenant  they  did  not  enjoy.  Had  a  man 
under  that  covenant  tranfgrefled  any  moral  precept,  he 
would  have  forfeited  the  favour  of  his  God,  and  either 
been  fubjedlcd  to  puniffiment  or  to  a  long  courfe  of  re¬ 
pentance  \  but  fuppofing  the  efficacy  of  repentance  un¬ 
der 


(f)  That  by  the  words  creature  and  creation  the  apoftle  here  means  all  mankind,  and  by  vanity  and  corruption , 
death,  the  reader  will  find  proved  by  Dr  Whitby,  in  his  note  on  the  place,  with  a  ftrength  of  argument  which 
cannot  be  fhaken  •,  and  that  the  whole  creation,  the  Gentiles  as  well  as  the  Jews,  groaned  and  travailed  in  pain 
together  under  the  apprehenfion  of  death,  is  apparent  from  the  writings  of  Cicero,  who  always  feems  doubttul  whe¬ 
ther  death  be  a  good  or  an  evil  *,  and  from  the  lamentation  of  Hezeklah,  when  defired  by  the.  prophet  to  fet  his 
boufe  in  order  becaufe  he  fhould  die  and  not  live. . 
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more°iiecij  ^  ^'C  ^aw  nature  to  t>e  what  they  fuppofe  it  to  be, 
liarly  Chri-  he  niiSht  ^efore  il  was  perfe&cd  have  loft  his  exiitenee 
If  ic»ii  by  the  eating  of  the  forbidden  fruit  -  and  tEnc 


Part  II. 


1S3 

According 
to  the  Cal¬ 
vin  ifts 


o  y - - - f - " -  ins  cAiuaiu 

by  the  eating  of  the  forbidden  fruit;  and  thus  his  peni 
u  tcnce  or  punifhment  have  ended  in  everlafting  death. 
Ihis  can  never  be  the  ilTue  of  things  under  the  new  co¬ 
venant,  which,  by  the  death  of  Chrift,  fecures  immor¬ 
tality  to  man,  and  gives  to  him  opportunities,  as  long 
as  he  fhall  be  in  a  ftate  of  probation,  of  recovering  the 
divine  favour  when  forfeited,  whether  by  a  moral  tranf- 
grefiion  or  a  temporary  violation  of  the  peculiar  condi¬ 
tion  of  the  covenant.  Hence  they  admit  the  truth  of 
the  apoftle’s  dodrine,  that  we  arc  gainers  by  the  fall  of 
Adam  and'  the  redemption  wrought  by  Chrift  ;  which 
will  appear  when  we  come  to  confider  their  notions  of 
j uftification.  In  the  mean  time  it  may  be  proper  to  ob¬ 
serve,  that  they  confider  it  as  no  fmall  confirmation  of 
their  opinion,  that  it  tends  to  put  an  end  to  the  long 
agitated  difputes  concerning  the  extent  of  redemption, 
and  to  reconcile  paffagesof  feripture  w  hich,  on  toe  com¬ 
monly  received  theories  both  of  Calvinifts  and  Armini- 
ans,  feem  to  be  at  variance  with  each  other. 

.  ^  ls  known  to  be  one  of  the  fundamental  doc- 
V4UUL3  trines  of  the  CalvinifHc  fchool,  that  u  none  arc  redeemed 
Chrift  died  by  Chrift,  effe&ually  called,  juftified,  adopted,  fandli- 
onJyforthe  fied,  and  faved,  but  the  deft  only  * ;”  and  if  the  no- 
*! Confe/Tion  tl0nS  redemption,  which,  in  the  end  of  the  17th  cen- 

of  Faith  of  tury3  were  very  generally  embraced,  be  admitted  as 
the  Church  it  will  not  be  cafy  tp  overturn  the  arguments  by 
of  Scotland,  which  that  dodrine  is  fupported.  Such  of  them  as  are 
ch.  in.  §  6 .  conneded  with  the  great  queftion  of  eledion  and  repfo- 
bation,  and  enter  into  the  decifion  of  it,  wc  have  ftated 
in  another  place  (fee  Predestination,  N°  14.)  ;  but 
f  Giirs  ^  is  farther  argued  f ,  that  the  dodrine  of  univerfal  re- 
Bodyof  demption  refle&s  on  the  wifdom,  the  juftice,  and  the 

°{,G"d’  and  ™bs  of  bis  gl°ry. 

3.  ch.3.  lhe  Scriptures  affure  us  that  all  men  (hall  not  be 
faved  ;  but  how  can  this  be,  if  Chrift  died  for  all,  and 
the  fcheme  of  falvation  by  his  death  was  formed  by  infi¬ 
nite  wifdom  ?  The  Arminians  indeed  fay,  that  thofe  who 
fail  of  falvation,  fail  through  their  own  fault  in  not  per¬ 
forming  the  conditions  required  of  them  ;  but  God  ei¬ 
ther  knew  or  knew  not  that  fuch  men  would  not  per- 
foim  thofe  conditions.  If  he  knew  it  not,  his  know¬ 
ledge  is  limited  ;  if  he  did  know  it,  where  was  his  wif¬ 
dom  in  providing  a  fcheme  of  redemption  for  men  to 
whom  he  was  aware  that  it  would  be  of  no  benefit  ? 

God,  we  arc  told,  is  righteous  in  all  his  ways,  and 
holy  in  all  his  works  ;”  but  there  is  no  righteoufnefs  in 
making  Chrift  bear  the  fins  of  all  men,  and  fuffer  the 
punifhment  due  to  them,  if  any  one  of  thofe  men  {hall 
be  afterwards  punifhed  everlaftingly.  If  Chrift  has  al¬ 
ready  paid  the  debts  of  the  whole  world,  it  cannot  be 
juft  to  caft  a  Angle  inhabitant  of  the  whole  world  into 
the^  prifon  of  hell,  there  to  be  detained  till  he  fhall 
again  have  paid  the  uttermoft  farthing.  “  The  Lord’s 
hand  is  not  fhortened  that  it  cannot  fave  for  he  is  and 
always  will  be  the  fame  Almighty  power  that  he  was 
from  eternity  ;  but  if  by  the  divine  decree  Chrift  died 
for  all  men,  and  yet  all  men  fhall  not  be  faved,  it 
would  appear  that  man  is  mightier  than  his  Maker  ! 
The  ultimate  end  of  God  in  the  redemption  of  man  is 
admitted  to  have  been  his  own  glory;  but  if  any  indivi¬ 
dual  of  the  human  race,  who  was  redeemed  by  Chrift, 
fhall  not  be  faved,  God  will  fo  far  lofe  his  end,  and  be 
deprived  of  his  glory’.  For,  if  this  were  the  cafe,  where 


would  be  the  glory  of  God  the  Father  m  forming  a  TheoW 
fcheme  which,  with  jrcfped  to  multitudes,  does  not  fuc-®orep4. 
ceed  ?  and  where  would  be  the  glory  of  the  Son  0flia,Iyl;}^ 
God,  the  Redeemer,  in  working  out  the  redemption  of. 
men  who  are  yet  not  to  be  faved  by  him  ?  and  where  ^ 
would  be  the  glory  of  the  fpirit  of  God,  if  redemption 
were  not  by  him  effe&ually  applied  to  every  individual 
for  whom  it  was  wrought  ?  By  fuch  arguments  as  thofe 
do  the  Calvinifts  oppofe  the  fcheme  of  univerfal  redemp¬ 
tion,  and  contend  that  Chrift  died  only  for  the  eleB,  or 
fuch  as  fhall  be  placed  on  his  right  hand  at  the  day  of 
judgment.  This  notion  of  a  limited  redemption,  as 
they  think  it  more  worthy  of  the  fovereignty  of  God 
they  believe  to  be  taught  by  our  Saviour  himfelf,  m  hen 
he  faith  *,  “  All  that  the  Father  giveth  me  fhall  come*  John  vL 
to  me  ;  and  him  that  cometh  to  me,  I  will  in  nowife  37-40.  ’ 
caft  out.  For  I  came  down  from  heaven,  not  to  do 
mine  own  will,  but  the  will  of  him  that  fent  me.  And 
this  is  the  Father’s  will  who  hath  fent  me,  that  of  all 
which  he  hath  given  me  I  fhould  lofe  nothing,  but 
fhould  raife  it  up  again  at  the  laft  day.” 

.  Arminians,  on  the  other  hand,  contend,  that  it  According 

is  impious  to  limit  the  effects  of  Chrift’s  death  to  a  eho-tothe  At. 
fen  few,  fince  it  appears  from  feripture,  that  by  the  de- “!inianl he 
cree  and  intention  of  his  Father  he  tafted  death  for ^f()raI1 
every  man,  that  all,  without  exception,  might  through 
him  obtain  remiflion  of  their  fins.  Thus  our  Lord  him¬ 
felf  told  Nicodemus  f,  that  “  as  Mofes  lifted  up  the  f  Johniii. 
ferpent  in  the  wildernefs,  even  fo  muft  the  Son  of  Man1^12* 
be  lifted  up  ;  that  whofoever  believeth  in  him,  fhould 
not  perifh,  but  have  everlafting  life.  For  God  fo  loved 
the  world ,  that  he  gave  his  only  begotten  Son,  that 
whofoever  believeth  in  him  fhould  not  perifh,  but  have 
everlafting  life.  For  God  fent  not  his  Son  into  the 
world  to  condemn  the  world,  but  that  the  world  through 
him  might  be  faved.”  In  perfeft  conformity  with  the 
dodlrine  of  his  divine  Mafter,  St  Paul  teaches  J,  that+2Cor.v. 

Chrift  died  for  all ;  that  God  was  in  Chrift  reconeil-14 — 20. 
ing  the  world  to  himfelf,  not  imputing  their  trefpaffes1  Tim*^ 
unto  them  ;”  that  “  he  will  have  all  men  to  be  faved, Heb‘ 
and  to  come  unto  the  knowledge  of  the  truth  ;”  that”*9* 

“  Chrift  gave  himfelf  a  ranfom  for  all and  that  “  Je- 
fus  was  made  a  little  lower  than  the  angels,  that  by  the 
grace  of  God  he  fhould  tafte  death  for  everij  man .” 

The  very  fame  thing  is  taught  by  St  Peter  and  St  John, 
when  the  former  fays  $,  that  “  the  Lord  is  not  willing  §  2  Peter 
that  any  fhould  perifh,  but  that  all  fhould  come  to  re-hi-p* 
pentance;”  and  the  latter  ||,  that  “  Jefus  Chrift  the  J 1  John ii* 
righteous  is  the  propitiation  for  our  fins  ;  and  not  for  *• 
our’s  only,  but  for  the  whole  world  ” 

#  On  thefe  texts,  without  any  commentary,  the  Armi¬ 
nians  are  willing  to  reft  their  do&rine  of  univerfal  re¬ 
demption;  though  they  think  that  a  very  ftrongadditional 
argument  for  its  truth  arifes  from  the  numberlefs  abfi  •- 
dities  which  flow  from  the  contrary  opinion.  Thus, 
fay  they  *,  the  apoftles  were  commanded  by  our  Savi- 
our  j-  to  u  go  into  all  the  world  and  preach  the  gofpelfo>r/T/ 
to  every  creature”  and  all  who  hear  it  preached  are  Tkeologia 


require  to  believe  it  :  but  no  man,  as  the  Calvinifts ^ 
themfelves  confefs,  can  believe  the  gofpel  as  a  Chriftian,b0ok  4. 
without  believing  that  Chrift  died for  him  ;  and  there- ch.  3. 
fore,  if  it  be  true  that  Chrift  died  only  for  the  eleB,  a t  St 
great  part  of  mankind  are  required  to  believe  a  lie,  andXV1,  ^ 
a  falfity  is  made  the  objeft  of  divine  faith  !  Again,  if 
Chrift  did  not  die  for  all,  then  no  man  can  be  fure  that 

he 


mo  ecu-nor  Can  any  man  be  juftlv  condemned  for  infidelity  : 
4 liar  :lld-  which  is  not  only  abfurd  in  itfeit,  bat  diredfly  contrary 


1  )iffi  [tie! 
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li0gy  ^  is  bound  to  believe  in  Chrift  when  preached  to  him: 


[t  to  what  we  are  taught  by  our  bleiled  Lord,  who  affures 
gdllC  us  *,  that  unbelief  is  the  caufe  of  condemnation.  Laft- 
19,  ly,  if  Chrift  .died  not  for  all,  then  is  it  certain  that  he 
^ uid  .  cannot  claim  dominion  over  all  in  cotifcquence  or  his 

!*j.Ro  xiv.  death  and  refurrctHon ;  but  St  Paul  fays  exprefs/y  f , 
that  “  to  this  end  Chrift  both  died,  and  rofe,  and  revived , 
that  he  might  be  the  Lord  of  the  dead  and  living.” 
The  Armenians  acknowledge,  that  though  Chrift  died 
for  all,  there  are  many  who  will  not  be  laved  *,  for,  fay 
jY  V  they  J,  the  death  of  Chrift  did  not  literally  pay  the 
t'jiv.  b'w  debts  incurred  by  finners,  but  only  obtained  for  them 
"\nd  \  ,e\  the  gracious  covenant  of  the  gofpel,  by  which  all  who 
clV  rL  hello ve  in  him,  and  fincerely  endeavour  to  work  out 
their  own  falvation  with  fear  and  trembling,  are  entitled 
to  forgivenefs  of  fins  and  eternal  life. 

,es  Such  is  the  ftate  of  this  controverfy  as  it  was  agitated 
J'l  by  between  the  Calvinifts  and  Arminians  of  the  17th  cen- 
he  r  llcrn  tury  .  but  the  prefen  t  leaders  of  this  latter  fchool  are 
of  opinion,  that  it  never  could  have  been  ftarted,  had 
not  both  parties  miftaken  the  purpofe  for  which  Chrift 
died.  It  is  not  conceivable,  fay  they,  that  any  thing 
for  which  the  eternal  Son  of  God  took  upon  him  hu¬ 
man  nature,  and  in  that  nature  fullered  a  cruel  and  ig¬ 
nominious  death,  ftiall  not  be  fully  accomplifhed  \  and 
therefore,  if  in  the  divine  intention  he  died  to  make 
atonement  for  the  fins  of  man  adtual  as  well  as  original, 
we  mud  of  neeeffity  conclude,  that  thofe  for  whom  he 
died  lhall  certainly  be  faved.  Yet  we  learn  from  ferip. 
ture  that  many  lhall  go  away  into  everlafting  punifti- 
ment,  though  the  fame  feripture  repeatedly  affures  us 
that  Chrift  gave  his  life  a  ranfom  for  all,  and  that  be  is 
the  propitiation  for  the  whole  world.  To  reconcile 
theft?  different  paffages  of  feripture  is  impoftible,  if  we 
fuppofe  that  he  laid  down  his  life  to  atone  for  the  a&ual ' 
tranfgrefllons  of  men  j  but  if  the  diredl  purpofe  of  the 
Godhead  in  forming  this  ftupendous  plan  of  redemption 
was,  that  the  death  of  Chrift  ftiould  be  the  ranfom  of 
all  from  the  grave  or  utter  extinction,  every  difficulty  is 
removed  \  for  we  know  that  all,  the  wicked  as  well  as 
the  righteous,  ftiall  through  him  be  raifed  to  life  at  the 
laft  day.  That  this  was  the  purpofe  for  which  he  died, 
they  think  apparent  from  the  very  words  quoted  by  the 
Calvinifts  to  prove  that  redemption  was  not  univerfal  ; 
for  he  declares  that  it  was  his  Father’s  will,  “  that  of 
all  which  had  been  given  him  he  ftiould  lofe  nothing,” 
not  that  he  ftiould  fave  it  all  from  future  punifijment , 
but  only  that  lie  “  ftiould  raife  it  up  at  the  laft  day.” 
When  St  John  calls  him  a  propitiation  for  our  fins, 
which,  as  we  have  feen,  the  divines  whole  dodtrine  we 
are  now  ftating  hold  him  to  be  indiredtly,  he  does  not 
add,  as  in  our  tranflation,  for  the  fins  of  the  whole 
world,  but  7T€£t  cXov  tov  Kocpov,  for  the  whole  world, 
which,  by  his  death,  he  redeemed  from  that  vanity  and 
corruption  under  which,  according  to  St  Paul,  it  had 
groaned  from  the  fall  till  the  preaching  of  the  gofpel. 
Hence  it  is  that  our  bleffed  Lord  calls  himfelf  u  the  re- 
furre&ion  and  the  life,”  and  always  promifes  to  thofe 
who  ftiould  believe  in  him,  that  though  they  were  dead, 
yet  ftiould  they  live,  and  that  he  would  raife  them  up 
at  the  laft  day. 

Among  thefe*  various  opinions  refpedting  the  deftina- 
tion  of  the  death  of  Chrift,  it  belongs  not  to  us  to  de- 
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cidc.  The  ferious  reader,  diverting  himfelf  of  prejudice  Theology 
in  favour  of  the  fyftcm  in  which  he  has  been  educated, more  Pfcip 
will  fearch  the  feriptures,  and  adopt  the  theory  which ilar^-  n“ 
he  ftiall  find  mo  ft  explicitly  taught  in  that  facred  vo-  <  —  v- ‘  « 

lume  }  but  as  in  every  fyftcm  it  is  admitted,  that  one  18 6 

purpofe  tor  which  Chrift  died  was  to  redeem  mankind  ^ne  Pur- 
from  the  everlafting  power  of  the  grave,  and  bring  to^fc^°r 
light  lite  and  immortality,  it  is  of  the  ntmolt  importance  chrift  died 
to  know  whether  that  purpofe  has  been  fully  attained,  was  to 
I^eath  we  fee  ftill  triumphing  over  ail  the  generations  bring  to 
o‘f  men  ;  and  as  the  feriptures  give  us  no  hopes  of  being hfe 
refeued  from  its  dominion  but  through  the  medium  of 
refurreclion,  fonie  fcnlible  evidence  fee  ms  neceffary  to 
evince  that  a  general  re  furred  ion  ftiall  adualjy  take 
place.  This* we  are  promifed  as  one  great  benefit  pur- 
chafed  for  11s  by  the  iufferings  of  Chrift  faerificed  on  the 
crofs.  And  fince  the  price  has  been  paid ,  and  paid  thus 
vifib/y ,  the  nature  of  the  covenant  requires  that  the  be¬ 
nefit  ftiould  be  as  vifibly  enjoyed  by  the  perfon  whofe 
fufferings  obtained  it  for  his  brethren.  u  If  the  Re¬ 
deemer  himfelf  had  not  been  feen  to  enjoy  the  fruits  of 
the  redemption  procured,  what  hopes  could  have  re¬ 
mained  for  the  reft  of  mankind  ?  Would  not  the  natural 
conclufion  have  been,  that  the  expedient  of  redemption , 
by  the  death  and  faerifice  -of  Jefus,  had  proved  ineffec¬ 
tual  ?”  This  is  the  conclufion  which  St  Paul  himfelf 
draws  :  “  If  Chrift  be  not  rifen  (fays  he  *),  then  is  our  *  1  Cor. 
preaching  v^ain,  and  your  faith  is  alfo  vain  *,  yc  are  yetxv.  15 — 23* 
in  your  fins.  Then  they  alfo,  who  are  fallen  afteep  in 
Chrift,  are  periflied — xzuhovl* — are  loft,  as  if  they  had 
never  exifted.  But  now  (adds  lie)  is  Chrift  rifen  from 
the  dead,  and  become  the  firft  fruits  of  them  that  Jlept . 

For  fince  by  man  came  death,  by  man  came  alfo  the  re - 
furreBion  of  the  dead  :  For  as  in  Adam  all  die ,  even  fo 
in  Chrift  ftiall  all  be  made  alive” — So  necelfarily  con- 
nedled,  in  the  opinion  of  the  apoftle,  is  the  refurredtion 
of  Chrift:  with  the  very  effence  of  Chriftianity  f.  f  JVarlur - 

We  have  in  another  place  (fee  Resurrection,  *«»*•»  Ser- 
N°  50.)  ftated  fuch  arguments  for  the  truth  of  this  fun-^°^  071  the 
damental  article  of  our  common  faith,  as  muft  carry ~ 
convidtion  to  every  mind  capable  of  eftimating  the  force 
of  evidence  \  we  ftiall  not  here  refume  the  fubjedl. 

Archbiftiop  King  lias  fuppofed  J,  that  the  human  will!  Origin  of 
is  a  faculty  diftindl  from  the  underftanding  and  the  appe-^^*  4^ 
tites  ;  that  adlivity  is  effential  to  it ;  and  that  previous^*  t  ^ub*_ 
to  an  eledlion  formed,  it  is  equally  indifferent  to  all  ob-fc<q.  3.  and 
jedts.  He  thence  infers,  that  a  man  may  clioofe,  and  4. 
even  take  delight  in,  wliat  is  not  naturally  agreeable  to 
any  of  his  appetites ;  becaufe  when  the  choice  is  made, 
a  relation  is  formed  between  the  will  and  the  objedl  of 
choice,  which,  from  being  originally  indifferent,  now 
becomes  a  favourite  objedL  But  neither  his  Grace, 
nor  any  other  afferter  of  human  liberty,  has  ever  affirm¬ 
ed  or  fuppofed,  that  any  man  or  body  of  men  could  de¬ 
liberately  clioofe  evil  for  its  own  fake,  or  enter  zealoufly 
upon  a  tedious  and  difficult  enterprife,  from  which  no 
good  could  pofiibly  arife,  and  from  which  unmixed  mi- 
fery  was  clearly  forefeen  as  the  neceffary  refult  of  every 
fiep  of  the progrefs.  Such,  however,  muft  have  been 
the  choice  and  the  condudt  of  the  apoftles,  when  they 
refolved  to  preach  a  new  religion  founded  on  the  refur- 
redlion  of  Jefus,  if  they  did  not  certainly  know  that 
Jefus  had  rifen  from  the  dead.  And  this  condudt  muft 
have  been  adopted,  and,  in  oppofition  to  every  motive 
which  can  influence  the  human  mind,  have  been  perfe- 
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vered  in  by  a  great  number  of  men  and  women,  without 
"the  fmallelt  contradi&ion  having  ever  appeared  in  the 
various  teftimonies,  which  at  different  times,  and  under 
the  cruelleft  tortures,  they  all  gave  to  a  variety  of  cir- 
cum (lances,  of  which  not  one  had  its  foundation  in 
truth.  He  who  can  admit  this  fuppofition,  will  not 
furely  object  to  the  incredibility  of  miracles.  The  re- 
furreclion  of  a  man  from  the  dead  is  an  event  fo  differ¬ 
ent  indeed  from  the  common  courfe  of  things,  that 
nothing  but  the  mod  complete  evidence  can  make  it 
an  obje£l  of  rational  belief ;  but  as  the  re(lirre£lion  of 
Jefus  has  always  been  faid  to  have  had  God  for  its  .Au¬ 
thor,  it  is  an  effeft  which  does  not  exceed  the  power  of 
the  eaufe  afffgned,  and  is  therefore  an  event  poffible  in 
itfelf  and  capable  of  proof.  It  is  a  deviation  from  the 
laws  of  nature,  but  it  is  not  contradi&ory  to  any  one  of 
thofe  laws. 

That  a  great  number  of  men  and  women  fhould  deli¬ 
berately  form  a  plan  ot  ruin  and  mifery  to  themfelves, 
without  a  profpeft  of  the  fmalleft  advantage  either  in 
this  world  or  in  the  next,  is  as  different  from  the  com¬ 
mon  courfe  of  tilings  as  the  refurre&ion  from  the  dead  ; 
and  therefore  in  itfelf  at  lead  as  great  a  miracle  :  but 
that  they  fliould  perfid  in  profecuting  this  plan  in  the 
midd  of  torments ;  that  they  (hould  fpread  themfelves 
over  the  whole  world,  and  everywhere  publidi  a  num¬ 
ber  of  falfchoods,  without  any  one  of  them  eontradi&ing 
the  red  ;  that  truth  (liould  never  efcape  them  either  in 
an  unguarded  moment,  or  when  lingering  on  the  rack, 
and  yet  that  all  their  lies  (hould  be  in  perfeft  agreement 
with  each  other;  that  they  (hould  every  one  of  them 
court  differing^  for  a  perfon  whom  they  knew  to  be  an 
impodor  ;  that  not  one  of  the  number — not  even  a  Tingle 
woman — fliould  have  fo  much  compaffion  for  a  fellow- 
creaturc,  as  to  refeue  him  from  the  flames  by  confefling 
a  truth  which  could  injure  nobody — not  even  the  differ¬ 
ing  deceivers  themfelves  ; — all  this  is  not  only  different 
from  the  common  courfe  of  things,  but  dire&ly  con¬ 
trary  to  the  mod  known  laws  of  nature,  and  is  therefore 
not  miraculous,  but  may  be  pronounced  impoffible. 
Yet  this  impoflibility  we  mud  admit,  or  acknowledge, 
that  as  Chrid  died  for  our  (ins,  according  to  the  Scrip¬ 
tures,  and  was  buried  ;  fo  he  rofe  again  the  third  day 
according  to  the  Scriptures;  that  he  was  feen  of  Ce¬ 
phas,  then  of  the  twelve ;  after  that  of  above  live  hun¬ 
dred  brethren  at  once  ;  after  that  of  James  ;  then  of  all 
the  apodles ;  and  that  he  was  lad  of  all  feen  of  St 
Paul  who  was  converted  by  the  vifion  to  preach  the 
faith  which  till  then  he  had  perfecuted. 

Thus  are  We  affured,  that  “  thofe  who  have  fallen 
afleep  in  Chrid  are  not  lod,  fince  he  is  rifen  from  the 
dead,  and  become  the  fird  fruits  of  them  that  flept. 
For  fince  by  man  came  death,  by  man  came  alfo  the  rc- 
furredlion  of  the  dead.  For  as  in  Adam  all  die,  even 
fo  in  Chrid  fliall  all  be  made  alive.  But  every  man  in 
his  own  order :  Chrid  the  fird -fruits,  afterwards  they 
that  are  Chrid’s  at  his  coming  ;  for  all  that  are  in  the 
graves  (hall  hear  his  voiec,  and  fliall  come  forth  ;  they 
that  have  done  good  unto  the  refurre£Hon  of  life,  and 
they  that  have  done  evil  to  the  redirection  of  damna¬ 
tion  f  y 

Our  bleffed  Lord  having  converfed  familiarly  with 
the  eleven  apodles  for  forty  days  after  his  refurre6lion, 
inftru&ing  them  in  the  things  pertaining  to  the  king¬ 
dom  of  God  3  having  extended  their  authority  as  his 
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miniflers,  by  giving  them  a  commiffion  to  teach  all  na-  Theoiogy 


tions,  and  make  them  his  difciples,  by  baptizing  them  mortp«u 
in  the  name  of  the  Father,  and  of  the  Son,  and  of  the  iiwl?ibril 
Holy  Ghod  4>  and  having  promifed  them  power  from  l.  ftlan> 
on  high  to  enable  them  to  difeharge  the  duties  of  fo 
laborious  an  office- — led  them  out  as  far  as  Bethany,  that 
they  might  be  witneffes  of  his  afeenfion  into  heaven. 

“  When  they  therefore  were  come  together,  they  alked 
of  him,  faying,  Lord,  wilt  thou  at  this  time  reffore 
again  the  kingdom  to  Ifrael  ?  And  he  faid,  it  is  not  for 
you  to  know  the  times  and  the  fealons,  which  the  Fa¬ 
ther  hath  put  in  his  own  power.  But  ye  fliall  receive 
powder  after  that  the  Holy  Ghoft  is  come,  upon  you; 
and  yc  fhall  be  witneffes  unto  me,  both  in  Jerufalem, 
and  in  all  Judea,  and  in  Samaria,  and  unto  the  utter- 
mod  parts  of  the  earth.  But  tarry  ye  in  the  city  of  Je¬ 
rufalem,  until  ye  be  endued  with  power  from  on  high; 
and  he  lift  up  his  hands  and  bleffed  them  ;  and  it  came 
to  pafs  while  he  bleffed  them,  he  was  parted  from  them, 
and  a  cloud  received  him  out  of  their  fight.  And 
while  they  looked  ffcdfadly  towards  heaven,  as  he  went 
up,  behold,  two  men  flood  by  them  in  white  apparel; 
who  alfo  faid,  ye  men  of  Galilee,  why  dand  yc  gazing 
up  into  heaven  ?  This  fame  Jefus,  who  is  taken  up  *  St  h]h 
from  you  into  heaven,  fliall  fo  come,  in  like  manner  asxxiv.49- 
ye  have  feen  him  go  into  heaven.  And  they  wor-53.  and 


(hipped  him,  and  returned  to  Jerufalem  with  great 
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That  our  bleffed  Lord  afeended  into  heaven,  will  pr(;0fs 0f 
fear  cel  y  be  denied  in  the  prtfent  age  by  any  one  who  Chrift’s  af. 


eenlion. 


admits  that  he  rofe  from  the  dead.  The  afeenfion  was 
indeed  the  natural  eonfequence  of  the  refurre&ion  ;  for 
we  cannot  fuppofe  that  a  man  would  be  ealled  back 
from  the  grave  to  live  for  ever  in  a  world  where  all 
other  men  fall  in  fuceefiion  a  prey  to  death.  The  pur- 
pofe  for  which  he  died  was  to  recover  for  the  defeend- 
ants  of  Adam  every  privilege  which  they  had  forfeited 
through  his  tranfgreffion  ;  and  if,  as  has  been  generally 
believed,  mankind  were  by  the.  terms  of  the  fird  cove¬ 
nant  to  enjoy  eternal  life  in  heaven,  fome  proof  was  ne~ 
ceffary  that  Chrid  by  his  death  and  re  fur  re  61  ion  had 
opened  the  kingdom  of  heaven  to  all  faithful  obiervers 
of  the  terms  of  the  fecond.  Hence  it  was  prophefied  f  fFfJxm 
of  the  Mcfliah,  in  whom  all  the  nations  of  the  earth  iS. an 
were  to  be  bleffed,  that  “  he  fliould  afeend  on  high, 
lead  eaptivity  captive,  and  fit  on  the  right  hand  of  God1*' 
until  his  enemies  fliould  be  made  his  footffool.”  It  was 
therefore  of  the  greated  importance  to  the  apodles  to 
have  fufficicnt  proof  of  their  Mader’s  exaltation  to  the 
right  hand  of  the  Majedy  on  high  ;  for  otherwife  they 
could  neither  have  looked  for  an  entrance  into  heaven 
themfelves,  by  a  new  and  living  way,  as  the  author  of 
the  epiffle  to  the  Hebrews  expreffes  it,  nor  have  preach¬ 
ed  Jefus  as  the  Mefliah  promifed  to  their  fathers,  fir.ee 
theyeould  not  have  known  that  in  him  thefe  prophecies 
wrere  fulfilled.  But  the  proof  vouehfafed  them  was  the 
mod  complete  that  the  nature  of  the  thing  would  bear. 

The  fpe&ators  of  the  afeenfion  were  many  ;  for,  ac¬ 
cording  to  the  hidory  of  St  Luke  J,  thefe  who  returned  ^ 
from  the  Mount  of  Olives  to  Jerufalem,  and  prepared  u—i6» 
themfelves  for  the  coming  of  the  Holy  Ghod,  weie  in 
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number  about  fix  fcore  ;  and  to  fuch  a  cloud  of  witneffes 


the  evangelifl  would  not  have,  appealed,  had  not  the 
fa6l  he  w’as  recording  been  very  generally  known. 
Yet  thefe  were  perhaps  but  part  of  the  witneffes ;  for 

fince 


p  iogy  fince  Chrill  had  told  to  his  difciples  that  lie  was  to  a f- 
JP°  (f^!“cend  to  his  Father  and  their  Father,  to  his  God  and 
,a  11  their  God,  and  that  he  was  going  to  prepare  a  place 
J  for  them,  that  where  he  is  there  they  might  be  like- 
wife  \  we  can  hardly  doubt  but  that  all  who  believed 
in  him  as  the  Redeemer  of  the  world  would  take  care 
to  be  prefent,  not  only  to  vicwr  their  Mailer’s  triumph 
over  all  his  enemies,  but  alfo  to  have  a  light  of  that 
glory  which  awaited  themfelves.  It  was  on  this  ocea- 
fion  probably  that  he  was  feen  after  his  refurre61ion  by 
above  live  hundred  brethren  at  once,  of  whom  the 
greater  part  were  alive  at  the  writing  of  St  Paul’s  firll 
epihle  to  the  Corinthians. 

But  though  fuch  multitudes  of  people  faw  Jefus  lifted 
up  from  the  mount,  and  gradually  vanifh  out  of  their 
light,  fome  other  evidence  feemed  necelfary  to  certify 
them  of  the  place  to  which  he  had  gone.  Two  angels 
therefore  appear,  and  attell  what  human  eyes  could  not 
fee,  but  what  was  indeed  the  confequence  of  what  they 
had  feen.  They  attell  that  Chrill  had  afeended  to 
heaven,  not  to  defcend  again  till  the  lall  day  \  and  fure- 
ly,.  with  refpetl  to  this  point,  the  citizens  of  heaven 
were  the  moll  unexceptionable  witnelfes.  We  mull 
therefore  acknowledge  and  confefs,  againll  all  the  wild 
herelies  of  old  (k),  that  Jefus  Chrift  the  Son  of  God, 
who  died  and  rofe  again,  did  with  the  fame  body  and 
foul  with  which  he  had  lived  upon  earth  afeend  up  “  in¬ 
to  heaven,  there  to  appear  in  the  prefence  of  God  for 
us  Having  in  the  outward  tabernacle  of  this  world 
onee  offered  up  himfelf  a  pure  and  perfect  facrifice  for 
the  expiation  of  our  lins,  he  entered  within  the  veil  in¬ 
to  the  moll  holy  place,  there  to  prefent  his  blood  be¬ 
fore  God  himfelf,  in  order  to  obtain  mercy  for  us,  and 
rellore  us  to  the  Divine  favour.  So  that,  “  if  any 
man  fin,  we  have  an  advocate  with  the  Father,  Jefus 
Chrill  the  righteous,  who  is  the  propitiation  for  our  fins, 
and  not  for  ours  only,  but  alfo  for  the  fins  of  the  whole 
world  ;  and  he  is  able  to  fave  to  the  uttermoll  thofe  that 
come  to  God  by  him,  feeing  he  ever  liveth  to  make  in- 
terceflion  for  us.”  “  Seeing  then  that  we  have  a  great 
high-priell,  who  is  paffed  into  the  heavens,  Jefus  the  Son 
of  God,  we  may  through  him  come  boldly  unto  the 
throne  of  grace,  that  we  may  obtain  mercy,  and  find 
grace  to  help  in  time  of  need.” 

But  it  is  not  the  office  of  a  prielt  only  that  our  Lord 
difeharges  in  heaven  •  he  is  reprefen  ted  as  fitting  on  the 
right  hand  of  God,  to  denote  that  regal  authority  with 
which  he  is  now  veiled  ;  “  angels,  and  authorities,  and 
powers,  being  made  fubjedl  to  him  f .”  Hence  it  is, 
that  after  his  refurre£lion,  he  faid  of  himfelf  J,  “  all 
power  is  given  unto  me  in  heaven  and  in  earth  5”  for, 
as  St  Paul  informs  us  §,  “  becaufe  he  humbled  himfelf 
and  became  obedient  unto  death,  even  the  death  of  the 
crofs,  therefore  God  hath  highly  exalted  him,  and  given 
him  a  name  which  is  above  every  name  ;  that  at  the' 
Vol.  XX.  Part  I. 
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name  of  Jefus  every  knee  Ihould  bow”,  of  things  in  hea-  Theology 
ven,  and  things  in  earth,  and  things  under  the  earth.”  more 
And  this  fubmiffion  is  due  to  him,  becaufe  “  God  railed 

him  from  the  dead,  and  fet  him  at  his  own  right  hand  » - 

in  the  heavenly  places,  far  above  all  principalities  and 
powers,  and  might,  and  dominion,  and  every  name  that 
is  named,  not  only  in  this  world,  but  alfo  in  that  which 
is  to  come  5  and  hath  put  all  things  under  his  feet,  and 
gave  him  to  be  head  over  all  things  to  the  church  *  Eph. " 
As  God,  Chrill  poffeffed  a  kingdom,  which,  as  it  had*-  20> 
not  a  beginning,  can  never  have  an  end  :  but  the  do¬ 
minion,  of  which  the  apollle  is  here  treating,  was  con¬ 
ferred  upon  him  as  the  mediator  of  the  new  covenant, 
and  will  no  longer  continue  than  till  his  enemies  lhall 
be  fubdued  ;  for  we  are  told,  that  “  he  mull  reign  till 
he  hath  put  all  enemies  under  his  feet  ;  and  that  the 
lall  enemy  which  lhall  be  dellroyed  is  death.”  “  He 
will  ranfom  his  fubje&s  from  the  power  of  the  grave ; 
he  will  redeem  them  from  death.  O  death,  he  will  be 
thy  plague  5  O  grave,  he  will  be  thy  dellru£lion  f t.Hofea  ’ 
The  trumpet  lhall  found,  the  graves  lhall  be  opened,  all I4* 
the  Tons  and  daughters  of  A~dam  lhall  return  to  life,  and 
death  lhall  be  fwallowed  up  in  victory.  “  Then  cometh 
the  end,  when  the  office  of  mediator  ceafing,  he  lhall 
have  delivered  up  the  kingdom  to  God,  even  the  Fa¬ 
ther,  when  he  lhall  have  put  down  all  rule  and  all  au¬ 
thority  and  power.  For  when  all  things  lhall  be  fub¬ 
dued  unto  him,  then  lhall  the  Son  alfo  himfelf  be  fubje& 
unto  him  that  put  all  things  under  him,  that  God  may 
be  all  in  all  J.”  .  j  r  Cor. 

The  firll  confpicuous  proof  which  our  bleffed  Lord  xv*  24 — 
gave  of  being  veiled  with  fupreme  power,  and  made  2S’ 
head  over  all  things  to  the  church,  was  on  the  day  ofDef*fnTt  0f 
Pentecoll.  He  had  told  the  apoflles  that  he  would  the  Holy 
pray  the  Father  to  give  them  another  comforter,  who  Gho ft  on 
Ihould  abide  with  them  for  ever,  even  the  Spirit  ofthe  aP°" 
truth,  which  Ihould  teach  them  all  things,  and  bring ^ 
all  things  to  their  remembrance  which  he  had  faid  unto 
them.  He  had  affured  them,  that  it  was  expedient  for 
them  that  he  himfelf  Ihould  go  away  •  <4  for  if  I  go  not 
away  (faid  lie*),  the  Comforter  will  not  come  unto  *  John  • 
youj  but  if  I  depart,  I  will  fend  him  unto  you.”  At  y.  ** 

his  lall  interview  with  them,  juft  before  his  afeenfion,  he 
had  defired  them  to  tarry  at  Jerufalem  till  they  lliould 
be  endued  with  power  from  on  high,  before  they  enter¬ 
ed  upon  their  great  work  of  converting  the  nations. 

Thefe  promifes  were  amply  fulfilled  5  for  “  when  the 
day  of  Pentecoll  was  fully  come,  they  were  all  with  one 
aeeord  in  one  place.  And  fuddenly  there  came  a  found 
from  heaven  as  of  a  rufhing  mighty  wind,  and  it  filled 
all  the  houfe  where  they  were  fitting.  And  there  ap¬ 
peared  unto  them  cloven  tongues,  like  as  of  fire,  and  it 
lat  upon  each  of  them.  And  they  were  all  filled  with 
the  Holy  Gholt,  and  began  to  fpeak  with  other  tongues, 
as  the  Spirit  gave  them  utterance.  And  there  were 
3  C  dwelling, 


(h)  There  was  one  Apelles  in  the  primitive  church,  who  was  condemned  as  a  heretic  for  teaching  that  Chrill ’s 
body  was  diffolved  in  the  air,  and  that  he  afeended  to  heaven  without  it.  The  opinions  of  this  man  and  his  follow¬ 
ers  are  Hated  at  large  and  confuted  by  Tertullian,  Gregory  Nazianzen,  and  Epiphanius  5  and  the  reader  who  thinks 
luch  ridiculous  notions  worthy  his  notice,  will  find  enough  faid  of  them  in  the  Notes  to  the  fixth  article  of  Pear- 
Ton’s  Expofition  of  the  Creed.  Perhaps  it  may  be  from  a  hint  communicated  in  thefe  Notes,  that  our  oreat  mo¬ 
dern  corre&or  of  the  evangcljfts  has  difcovered,  if  it  be  indeed  true  that  he  pretends  to  have  difcovered  that  Jcrus 
Chrill  is  Hill  upon  earth. 
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dwelling  at  Jerufalem  Jews,  devout  men,  out  of  every 
nation  under  heaven.  Now  when  this  was  noifed 
abroad,  the  multitude  came  together,  and  were  con¬ 
founded,  becaufe  that  every  man  heard  them  fpeak  in 
his  own  language.  And  they  were  all  amazed,  and 
marvelled,  faying  one  to  another,  Behold,  are  not  all 
thefe  who  fpeak  Galileans  ?  And  how  hear  we  every 
man  in  our  own  tongue,  wherein  we  were  born  ?  Par¬ 
tisans,  and  Medes,  and  Elamites,  and  the  dwellers  in 
Mesopotamia,  and  in  Judea,  and  Cappadocia,  in  Pontus 
and  Afia,  Phrygia  and  Pamphylia,  in  Egypt  and  in 
the  parts  of  Libya  about  Cyrene,  and  ftrangers  of  Rome, 
Jews  and  profelytes,  Cretes  and  Arabians — we  do  hear 
them  fpeak  in  our  tongues  the  wonderful  works  of  God. 
And  they  were  all  amazed,  and  were  in  doubt,  faying 
one  to  another,  What  meaneth  this  *  !” 

That  thofe  who  heard  the  apoftles  fpeak  fo  many  dif¬ 
ferent  languages  wrere  amazed,  is  what  we  fhould  na¬ 
turally  fuppofe  5  but  that  a  fingle  individual  among 
them  remained  unconvinced,  is  aflonifhing  ?  for  the 
gift  of  tongues  on  the  day  of  Penteeoft  is  one  of  the 
moll  palpable  miracles  that  was  ever  wrought.  It  is 
likewife  one  of  the  bed  authenticated  miracles  \  for  the 
book  entitled  the  A£ls  of  the  Apofles  was  written  not 
more  than  30  years  after  the  event  took  place  (fee 
Scripture,  N°  168.)  ;  and  it  is  not  conceivable  that, 
within  fo  ftiort  a  period,  St  Luke,  or  any  man  of  com¬ 
mon  fenfe,  would  have  appealed  for  the  truth  of  what 
lie  recorded  to  fo  many  inveterate  enemies  of  the  Chrift- 
ian  name,  had  he  not  been  aware  that  the  miraculous 
gift  of  tongues  was  a  faX  incontrovertible.  We  all 
know  how  defirous  the  Jewidi  rulers  were  to  dop  the 
progrefs  of  the  faith,  by  whatever  means  ;  but  if  this 
miracle  was  not  really  performed,  they  had  now  an  op¬ 
portunity  of  doing  it  effeXually  by  means  to  which  truth 
and  honour  wrould  give  their  approbation.  Thoufands 
mud  have  been  alive  in  the  city  of  Jerufalem  who  were 
men  and  women  at  the  time  when  the  apodles  were  faid 
to  have  been  thus  fuddenly  infpired  with  the  tongues  of 
the  Parthians,  Medes,  and  Elamites,  &e.  5  and  as  thefe 
foreigners  were  themfelves  either  Jews  by  defeent,  or  at 
lead  profelytes  to  the  Jewidi  religion,  furely  the  chief- 
priefts  wrould  have  found  multitudes  ready,  both  at  home 
and  abroad,  to  contradict  this  confident  appeal  of  St 
Luke’s  if  contradiXion  had  been  podible.  We  read 
however  of  no  objeXion  whatever  being  made  to  Phis 
miracle.  Some  of  the  audience,  indeed,  when  the 
apodles  addreffed  people  of  fo  many  nations  in  all  their 
refpeXive  languages,  not  underdanding  what  was  faid, 
and  taking  it  for  jargon  which  had  no  meaning,  con¬ 
cluded,  not  unnaturally,  that  the  fpeakers  were  full 
of  new  wine,  and  mocked  them  for  being  drunk  fo 
early  in  the  day  ;  but  this  is  a  circumdance  which,  fo 
far  from  rendering  the  miracle  doubtful,  adds  much 
to  the  credit  of  the  hidorian,  as  it  would  hardly  have 
occurred  to  the  ivriter  of  a  narrative  wholly  falfe,  and 
would  certainly  not  have  been  mentioned,  had  he  known 
that  the  apodles  really  attempted  to  impofe  on  the  mul¬ 
titude  unmeaning  founds  for  foreign  languages. 

As  it  is  thus  certain  that  the  apodles  were  miraculoufly 
furnifhed  with  the  gift  of  tongues,  fo  the  elegance  and 
propriety  of  that  miracle  to  atted  the  real  defeent  of  the 
Spirit  of  truth,  who  was  to  teach  them  all  things,  and 
endue  them  with  power  from  on  high  to  convert  the 
nations,  can  never  be  enough  admired  by  thtf  pious 
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Chridian  5  for  words  being  the  vehicle  of  knowledge,  Theology  I 
an  ability  to  fpeak  the  different  languages  of  the  earth  niore pecj 
was  abfolutely  neeeffary  to  enable  thofe  w  ho  had  been 
originally  filhermen  to  go  into  all  the  world  and  preach  - 
the  gofpel  to  every  creature.  Yet  there  have  been  '  1 
writers*,  who,  though  unable  to  call  in 1  quedion  the  *  Dr  Mii 
reality  of  the  gift  of  tongues  on  the  day  of  Penteeoft,  and ll 

have  contended,  that  it  was  a  gift  “  not  lading,  hut Lor/  ^/{l 
indantaneous  and  tranfitory  5  not  bellowed  upon  them  ^  ^ 
for  the  eondaftt  work  of  the  minidry,  but  as  an  oeca- 
fional  fign  only,  that  the  perfon  endowed  with  it  was  a 
chofen  minider  of  the  gofpel ;  which  lign,  according* to 
them,  ceafed  and  totally  vanifhed  as  foon  as  it  had 
ferved  that  particular  purpofe.”  The  chief  argument Objedioia ! 
upon  which  this  opinion  is  attempted  to  be  built,  is 
drawn  from  the  feripture  Greek,  which  is  faid  to  be 
“  utterly  rude  and  barbarous,  and  abounding  with  every 
fault  which  can  poflibly  deform  a  language  }  w’hereas 
we  fhould  naturally  expeX  to  find  an  infpired  language 
pure,  clear,  noble,  and  affecting,  even  beyond  the  force 
of  common  fpeech  \  fince  nothing  can  come  from  God  I 

but  what  is  perfect  in  its  kind.  In  fhort,  we  fhould  ex- 
peX,  fays  the  objeXer,  the  purity  of  Plato  and  the  elo¬ 
quence  of  Cicero  f .”  .  #  f  Middle 

In  reply  to  this  objection,  it  has  been  well  obferved  J, ton's EJaj 
that  it  fuppofes  what  is  called  the  purity,  elegance,  and ontheG'l 
fublimity,  of  language,  to  be  fomething  natural  and 
fential  to  human  fpeech,  and  inherent  in  the  conftitution  ton's  Doc* 
of  things.  u  But  the  matter  is  far  otherwife.  Thefe  trine  of 
qualities  are  accidental  and  arbitrary,  and  depend  on  G,ace‘ 
cuffom  and  fafhion  \  modes  of  humanity  as  various  asAnf^re^ 
the  differing  climes  of  the  earth  5  and  as  ineonflant  as 
the  tempers,  genius,  and  circumffances,  of  its  inhabi¬ 
tants.  For  what  is  purity ,  but  the  ufe  of  fueh  terms 
and  their  combinations  as  the  caprice  of  a  wTriter  or 
fpeaker  of  authority  hath  preferred  to  their  equals  ?  what 
is  elegance ,  but  fueh  a  turn  of  idiom  as  a  fafliionable 
fancy  hath  brought  into  credit ;  and  what  is  fublimity , 
but  the  application  of  fueh  images  as  arbitrary  and 
cafual  connexions,  rather  than  their  own  native  gran¬ 
deur,  have  dignified  and  ennobled  ?  The  cenfequenee 
of  this  is,  that  the  mode  of  eompofition  which  is  a  model 
of  perfeXion  to  one  nation  or  people,  has  always  appear¬ 
ed  either  extravagant  or  mean  to  another.  Afiatie  and 
Indian  eloquence  wTas  efteemed  hyperbolical  and  unna¬ 
tural  by  the  Greeks  and  Romans,  and  is  fo  efteemed  by 
us  \  whilft  the  Greek  and  Roman  eloquence  in  its  turn, 
appeared  cold  and  infipid  to  the  warm  inhabitants  of 
the  eaft  $  and  ours  would  appear  perhaps  ftill  colder. 

But  the  New  Teftament  was  defigned  for  the  rule  of 
life  to  all  mankind.  Such  a  rule  required  infpiration  5 
and  infpiration,  fay  the  objeXers,  implies  the  moft  per- 
feX  eloquence.  What  human  model  then  was  the 
Holy  Ghoft  to  follow  ?  for  a  human  model  it  muft  have 
been,  becaufe  there  was  no  other  \  and  if  there  had,  no 
other  would  have  anfwered  the  purpofe,  which  was  to 
make  a  due  impreflion  on  the  mind  and  affeXions. 

Should  the  eaftern  eloquence  have  been  employed  ? 

But  it  would  have  been  too  fwelling  and  animated  for 
the  wreft.  Should  the  weftern  ?  This  wrould  have  been 
too  ftill  and  inaXive  for  the  eaft.  Or  fuppofe  us  only 
folicitous  for  what  v:e  beft  underftand  ;  which  fpeeies 
of  this  latter  genus  fhould  the  facred  writers  have  pre¬ 
ferred  ?  The  diffolute  foftnefs  of  the  Afiatie  Greeks, 
or  the  dry  concifenefs  of  the  Spartans  ?  The  flowing  ex¬ 
uberances 
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IT  logy  uberances  of  Attic  eloquence,  or  the  grave  feverity  of 
m oi-  Pec^*  the  Roman  ? 

liar  Chri-  a  £ut  are  there  not  fomc  general  principles  of  elo- 
■  j n*  ,  qucnce  in  common  to  all  the  fpecies  ?  There  are.  Why 
~  then  fhould  not  thefe  have  been  employed  to  credit  the 
apoflolic  infpiration  ?  Becaufe  the  end  even  of  thefe  (re¬ 
plies  our  author),  is  to  miflead  reafon,  and  inflame  the 
paflions ;  which  being  abhorrent  to  the  truth  and  puri¬ 
ty  of  our  holy  religion,  were  very  fitly  rejected  by  the 
infpired  penman.  Befides,  it  might  eafily  be  known 
to  have  been  the  purpofe  of  Providence,  though  fuch 
purpofe  had  not  been  exprefsly  declared,  that  the  gofpel 
ftiould  bear  all  pofiible  marks  of  its  divine  original,  as 
well  in  the  courfe  of  its  progrefs  as  in  the  cir  cum  fiances 
of  its  promulgation.  To  this  end,  the  human  inftru- 
ments  of  its  conveyance  were  mean  and  illiterate,  and 
chofen  from  among  the  lowed:  of  the  people,  that  when 
the  world  faw  itfelf  converted  by  the  foolijhnefs  of 
preaching ,  as  the  only  learned  apofllc  thinks  fit  to  call 
it,  unbelievers  might  have  no  pretence  to  aferibe  its  fuc- 
cefs  to  the  parts,  or  Rations,  or  authority,  of  the  preach¬ 
ers.  Now  had  the  language  infpired  into  thefe  illiterate 
i  men  been  the  eloquence  of  Plato  or  Tully,  Providence 

would  have  appeared  to  counters#  its  own  meafurcs, 
and  to  defeat  the  purpofe  bell  calculated  to  advance  its 
glory.  But  God  is  wife,  though  man  is  a  fool.  The 
courfe  of  Providence  was  uniform  and  con  Rant :  It  not 
only  chofe  the  wreakeR  inRruments,  but  carefully  kept 
out  of  their  hands  that  powerful  weapon  of  WORDS 
which  their  adverfaries  might  fo  eafily  have  w7refied  to 
the  diflionour  of  the  gofpel.  Common  fenfe  tells  us, 
that  the  Ryle  of  an  univerfal  law  fliould  retain  what  is 
common  to  all  languages,  and  negled  what  is  peculiar 
to  each.  It  fhould  retain  nothing  but  CLEARNESS  and 
PRECISION,  by  which  the  mind  and  fentiments  of  the 
writer  are  intelligibly  conveyed  to  the  reader.  This 
quality  is  efifential,  invariably  the  fame,  and  independent 
of  cuRom  and  fafliion.  It  is  the  confequence  of  fyntax, 
the  very  thing  in  language  which  is  leaR  pofitive,  as  be¬ 
ing  formed  on  the  principles  of  philofophy  and  logic  : 
whereas  all  befides,  from  the  very  power  of  the  ele¬ 
ments  and  fignification  of  the  terms  to  the  tropes  and 
figures  in  compofition,  are  arbitrary  *,  and,  as  deviating 
from  thefe  principles,  frequently  vicious.  But  this  qua¬ 
lity  of  clearnefs  and  precifion  eminently  diRinguiffies  the 
writings  of  the  New  Teflament ;  infomuch  that  it  may 
be  eafily  fhown,  that  whatever  difficulties  occur  in  the 
facred  books  do  not  arife  from  any  imperfed  informa¬ 
tion  caufed  by  this  local  or  nominal  barbarity  of  flyle  ; 
but  either  from  the  fublime  or  obfeure  nature  of  the 
things  treated  of,  or  from  the  intentional  concifenefs  of 
the  writers  ;  who,  in  the  cafual  mention  of  any  thing 
not  effential  to  the  difpenfation,  always  obferve  a  Rudied 
brevity.” 

After  muck  ingenious  and  found  reafon ing  on  the 
nature  of  language  in  general,  our  author  concludes, 
that  the  style  of  the  New  TeRament,  even  on  the 
truth  of  what  has  been  faid  to  its  diferedit,  is  fo  far 
from  proving  the  language  not  to  be  divinely  infpired, 
that  it  bears  one  certain  mark  of  that  original.  41  Every 
language  confiRs  of  two  diRind  parts,  the  fingle  terms, 

(and  the  phrafes  and  idioms.  Suppofe  now  a  foreign 
language  to  be  inflantaneoufly  introduced  into  the  minds 
of  illiterate  men  like  the  apoRles  ;  the  impreffion  muR 
be  made  either  by  fixing  in  the  memory  the  terms  and 
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fingle  words  only  with  their  fignification,  as,  for  in-  Theology 
Ranee,  Greek  words  eorrefponding  to  fuch  or  fuch  Syriac 
or  Hebrew  words  ;  or  clfe,  together  with  that  fimplc  1 
impreffion,  by  enriching  the  mind  with  all  the  phrales  s— J 
and  idioms  of  the  language  fo  infpired.  But  to  enrich 
the  mind  with  the  peculiar  phrafes  and  idiom  of  a 
foreign  language,  would  require  a  previous  impreRion 
to  be  made  of  the  manners,  notions,  faRiions,  and  opi¬ 
nions,  of  the  people  to  whom  that  language  is  native  ; 
becaufe  the  idiom  and  phrafes  arife  from,  and  are  de¬ 
pendent  on,  thefe  manners.  But  this  wrould  be  a  wraRe 
of  miracles  without  fufficient  caufe  or  occafion  ;  for  the 
Syriac  or  Hebrew  idiom,  to  which  the  Jews  were  of 
themfelves  enabled  to  adapt  the  Greek  or  any  other 
words,  abundantly  ferved  the  ufcful  purpofes  of  the 
gift  of  tongues,  which  all  centered  in  thofe  tongues, 
being  fo  fpoken  and  written  as  to  be  clearly  UN¬ 
DERSTOOD.  Hence  it  follows,  that  if  the  Ryle  of 
the  New  TeRament  wrere  indeed  derived  from  that 
language  which  was  miraculouRy  imprefled  upon  the 
apoRles  on  the  day  of  PentecoR,  it  muR  be  juR 
fuch  a  one  as  in  reality  wTe  find  it  to  be  ;  that  is,  it 
mull  confiR  of  Greek  words  in  the  Syriac  or  Hebrew 
idiom.”  #  ...  i<>6 

The  immediate  author  of  this  gift,  fo  neceffary  to  the  Divinity  of' 
propagation  of  the  gofpel,  was  the  Spirit  of  truth,  or  the  Holy 
the  Comforter,  who  is  the  Holy  GhoR  and  the  third  Gboft. 
perfon  in  the  bleffed  Trinity.  That  there  are  three 
perfons  in  the  one  Godhead,  has  been  Riewn  at  large 
in  a  former  fedion  of  this  article  ;  and  that  the  Holy 
GhoR;  is  one  of  thefe  three,  might  be  fafely  concluded 
from  the  form  of  baptifm  inRituted  by  ChriR  himfelf. 

But  as  more  plaufible  objedions  have  been  urged  againR 
his  divinity  than  any  that  we  have  met  with  againll  the 
divinity  of  ChriR,  it  may  not  be  improper  to  confider 
thefe  before  we  proceed  to  give  an  account  of  the  graces 
which  he  imparted  to  the  infant  church,  and  of  the 
apoRles  preaching  under  his  influence.  By  the  Arians 
the  Holy  GhoR  is  confidered  as  a  creature  •,  by  the  So- 
cinians  and  modern  Unitarians,  as  they  call  themfelves, 
the  words  Holy  Ghojl  are  fuppofed  to  exprefs,  not  a  per¬ 
fon  or  fpiritual  fubfiRence,  but  merely  an  energy  or  ope¬ 
ration,  a  quality  or  powrer,  of  the  Father,  whom  alone 
they  acknowledge  to  be  God.  If  this  dodrine  can  bo 
confuted,  the  Arian  hypothefis  will  fall  to  the  ground  of 
itfelf;  for  it  is  not  conceivable  that  any  infpired  teacher 
Riould  command  his  followers  to  be  baptized  in  the 
name  of  the  felf-exiflent  God  and  two  creatures. 

It  is  admitted  by  the  Socinians  themfelves,  that  in  objedions 
the  Scriptures  many  things  are  fpoken  of  the  Holy 
GI10R  which  can  be  properly  predicated  only  of  a  per¬ 
fon  ;  but  the  inference  drawn  from  this  conceffiion  they 
endeavour  to  invalidate  by  obferving,  that  in  feripture 
there  are  likewife  expreffiions  in  which  things  are  predi¬ 
cated  of  abRrad  virtues,  which  can  be  literally  true 
only  of  fuch  perfons  as  pradife  thefe  virtues..  Thus 
when  St  Paul  fays  *,  that  “  charity  fuffereth  long  and  *  1  Cor. 
is  kind,  charity  envicth  not,  charity  vauntetli  not  itfelf, 4— 
is  not  puffed  up,  &c.”  we  cannot  fuppofe  his  meaning 
to  be,  that  thefe  adions  are  performed  by  charity  in  the 
abRrad,  but  that  every  charitable  perfon,  in  confe¬ 
quence  of  that  one  ChriRian  grace,  fuffereth  long  and 
is  kind,  envieth  not,  vaunteth  not  himfelf,  and  is  not 
puffed  up,  &c.  In  like  manner,  fay  they,  perfonal 
adione  are  attributed  to  the  Holy  GhoR,  which  itfelf  is 
3^2  no 
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no  perfon,  but  only  the  virtue,  power,  or  efficacy,  of 
God  the  Father  ;  becaufe  God  the  Father,  who  is  a 
perfon,  performs  fuch  aft  ions  by  that  power,  virtue,  or 
f  efficacy,  in  himfelf,  which  is  denominated  the  Holy 
Ghoft.  Thus  when  we  read  *  that  “  the  Spirit  faid  un¬ 
to  Peter,  Behold  three  men  fcek  thee  ;  arife  therefore 
and  get  thee  down,  and  go  with  them,  doubting  nothing, 
for  I  have  fent  them we  muft  undcrftand  that  God 
the  Father  was  the  perfon  who  fpoke  thefe  words  and 
lent  the  three  men  ;  but  becaufe  he  did  fo  by  that  vir¬ 
tue  in  him  which  is  called  the  Spirit ,  therefore  the 
Spirit  is  faid  to  havcfpoken  the  words  and  fent  the  men. 
Again,  when  “  the  Holy  GJjoft  faid  f  to  thofe  at  An¬ 
tioch,  Separate  me  Barnabas  and  Saul  for  the  work 
whereunto  I  have  called  them  we  are  to  conceive 
that  it  was  God  the  Father  who  commanded  the  two 
apoftles  to  be  feparated  for  the  work  to  which  he  had 
called  them  ;  but  becaufe  he  had  done  all  this  by  that 
power  within  him  which  is  called  the  Holy  Ghoft, 
therefore  his  words  and  aftions  are  attributed  to  the 
Holy  Ghoft,  juft  as  long-fuffering  in  men  is  attributed 
to  charity. 

This  reafoning  has  a  plaufible  appearance,  and  would 
be  of  much  force  were  all  the  aftions  which  in  feripture 
are  attributed  to  the  Holy  Ghoft  of  fuch  a  nature  as 
that  they  could  be  fuppofed  to  have  proceeded  from  the 
perfon  of  God  the  Father  in  confequence  of  any  parti¬ 
cular  power  or  virtue  in  him  ;  but  this  is  far  from  be¬ 
ing  the  cafe.  Thus  “  Spirit  is  faid  J  to  make  intercef- 
15 on  for  us but  with  whom  can  we  fuppofe  God  the 
Father,  the  fountain  of  divinity,  to  intercede  ?  Our  Sa¬ 
viour  allured  §  his  difciples,  that  the  Father  would,  in 
his  name,  fend  to  them  the  Holy  Ghoft,  who  is  the 
Comforter  ;  that  he  would  himfelf  fend  the  Comforter 
unto  them  from  the  Father ;  that  the  Comforter  fnould 
not  fpeak  of  himfelf,  but  fpeak  only  what  he  ffiould 
hear  *,  and  that  he  ffiould  receive  of  Chrift’s,  and  ffiew 
it  unto  them.  But  we  cannot,  without  blafphemy  and 
abfurdity,  fuppofe  that  the  Father  would,  in  the  name 
of  Chrift,  fend  himfelf ;  that  the  Son  would  fend  the 
Father  from  the  Father ;  and  the  Father  would  not 
fpeak  of  himfelf,  but  fpeak  only  what  he  heard  ;  or 
that  either  the  Father  in  perfon,  or  a  quality  of  the  Fa¬ 
ther,  ffiould  receive  any  thing  of  Chrift  to  ffiew  unto  the 
apoftles. 

The  fagacity  of  Socinus  perceived  the  force  of  fuch 
objeftions  as  thefe  to  his  notion  of  the  Holy  Ghoft  be¬ 
ing  nothing  more  than  the  power  of  the  Father  perfoni- 
fied  ;  and  therefore  he  invented  another  profopopeia  to 
ferve  his  purpofe  in  the  interpretation  of  thofe  texts  to 
which  this  one  cannot  be  applied.  “  The  Spirit  of 
God  (fays  he  ||)  may  be  confidered  either  as  a  property 
or  power  in  God,  or  as  the  things  on  which  that  power 
is  working.  When  taken  in  the  former  fenfe,  the  Spi¬ 
rit,  where  any  perfonal  attribute  is  given  to  it,  means 
God  the  Father  ;  when  taken  in  the  latter  fenfe,  it 
means  the  man  on  whom  the  power  of  the  Father  is 
working  ;  who,  as  long  as  he  is  affefted  by  that  power, 
is  therefore  called  the  Spirit  of  God  and  he  quotes, 
we  think  moft  abfurdly,  the  tenth  verfe  of  the  fecond 
chapter  of  the  firft  epiftle  to  the  Corinthians,  as  a  text 
in  which  by  the  Spirit  is  meant  an  infpired  man  who 
could  learch  all  things,  yea,  even  the  deep  things  of 
God. 

How  his  modern  followers,  who  deny  the  plenary  in- 
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fpiration  even  of  Chrift,  willrelifh  fuch  a  degree  of  in-  Theology 
fpiration  as  this,  which  raifes  mere  men  to  a  temporary  m«re pecu. 
©quality  with  God,  we  know  not ;  but  leaving  them  t0liarly.chri* 
fettle  the  difpute  with  their  mafter,  we  ffiall  produce  one 
or  two  paflages  in  which  perfonal  attributes  are  given  to  ^ 
the  Spirit  of  God,  when  it  is  impoffible  to  conceive  that 
Spirit,  either  as  a  power  inherent  in  the  Divine  Father, 
or  as  the  perfon  on  whom  that  power  is  operating.  We 
need  not  bring  new  texts  into  view,  as  fome  of  thofe  al¬ 
ready  quoted  will  ferve  our  purpofe.  When  our  Saviour 
promifes  that  the  Holy  Ghoft ,  the  Comforter ,  the  Spirit  of 
truth ,  ffiould  be  fent  by  the  Father  and  the  Son  to  the 
apoftles,  we  have  feen,  that  by  this  Spirit  he  could  not 
mean  the  Father  or  a  property  of  the  Father  5  neither 
could  he  poffibly  mean  the  apoftles  themfelves,  unlefs  we 
are  to  fuppofe  that  the  Father  and  the  Son  fent  St  Peter 
to  St  Peter,  and  that  St  Peter,  fo  fent,  came  to  St  Pe¬ 
ter  !  Again,  when  Chrift  faith  of  the  Holy  Ghoft,  “  ho 
ffiall  receive  of  mine,  and  ffiall  fliew  it  unto  you,’*  he 
could  not,  for  the  reafon  already  affigned,  mean  by  the 
Holy  Ghoft  the  Father  or  the  power  of  the  Father;  and 
furely  his  meaning  was  not,  that  the  apoftles,  under  the 
influence  of  the  power  of  the  Father,  ffiould  receive 
fomething  and  ftiew  it  each  to  himfelf!  The  Holy 
Ghoft  therefore  is  unqueftionably  a  perfon  ;  for  though 
there  are  many  paflages  of  feripture  in  which  the  gifts  oi 
the  Holy  Ghoft  are  called  the  Holy  Ghof ,  they  are  fo 
called  by  a  very  common  figure  of  fpeech,  in  which  the 
effeft  receives  the  name  of  its  caufe  :  and  fince  this  per¬ 
fon  is  joined  with  the  Father  and  the  Son  in  the  formula 
of  Chriftian  baptifm  ;  fince  they  who  lied  to  the  Holy 
Ghoft  are  faid*  to  have  lied  unto  God;  fince  blafphemy  *  v 
againft  him  is  a  more  heinous  offence  than  the  fame  fin 4. 
again  ft  even  the  Father  or  the  Sonf ;  and  fince  it  was, *  .... 

by  the  operation  of  the  Holy  Ghoft  that  Jefus  Chrift^,  29/  * 
was  conceived  of  the  Virgin  Mary,  and  even  on  that  ac¬ 
count  called  the  J  Son  of  God — it  follows  that  the  Holy  .  j^i, 
Ghoft  is  God,  of  the  fame  fubftance  with  the  Father  and  L  J 
Son.  .  35‘ 

It  was  this  Divine  Spirit  which,  on  the  day  of  Pente- Th*^p0. 
coft,  infpired  the  apoftles  with  the  knowledge  of  dif- files  raira. 
ferent  languages  ;  and  as  thefe  were  given  only  to  en-culoufly  in- 
able  them  to  preach  the  gofpel  to  every  creature,  it  canft™ftedin 
admit  of  no  doubt  but  that  he,  who  fo  amply  provided ^piKofr* 
the  means  of  preaching,  would  take  care  that  the  gof-iigion. 
pel  ffiould  be  preached  in  purity.  Our  Saviour  had  told 
his  apoftles,  that  the  Comforter  would  guide  them  into 
all  the  truth  (sjj  Ko&rxv  tjj*  ctXq&itoiv) ,  and  bring  all  things 
to  their  remembrance,  whatfoever  he  had  faid  unto 
them  ;  but  if  they  had  not  comprehended  the  meaning 
of  what  he  faid,  the  bare  remembrance  of  his  fayings 
would  have  been  of  little  importance.  That  before  this 
miraculous  (bedding  abroad  of  the  Spirit  they  had  but  a 
very  imperfeft  knowledge  of  his  do&rines,  and  of  the 
purpofe  for  which  he  had  come  into  the  world,  is  apparent 
from  that  unfeafonable  queftion  which  they  put  to  him 
whenaflembled  to  witnefs  his  glorious  afcenlion ;  “  Lofd, 
wilt  thou  at  this  time  reftore  again  the  kingdom  to  If- 

rael  >” .  . 

Their  minds  Rill  cheriffied  with  fondnefs  the  vain  pro-  xheir 
fpe&  of  temporal  power  ;  but  after  the  day  of  Pente-  great  need 
coft  they  were  directed  to  nobler  objefls.  From  the0^^ 
fame  Spirit  they  received  diverfities  of  gifts  befides  that tru 
of  language  ;  for  we  are  allured  by  St  Paul*,  when^Cor. 
fpeaking  of  the  early  converts  k°  Chriftianity  in  gene-xii.  8-’13' 
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ogy  ral,  that  to  one  was  given  by  the  Spirit  the  word  of 
ecru-  wisdom  to  another  the  word  of  KNOWLEDGE  by  the 
''“'fame  Spirit ;  to  another  FAITH  by  the  fame  Spirit  ;  to 
1  another  the  gifts  of  healing  by  the  fame  Spirit *,  to 
another  the  working  of  miracles  ;  to  another  PRO¬ 
PHECY;  to  another  DISCERNING  OF  SPIRITS  ;  to  another 
DIVERS  KINDS  of  TONGUES  j  to  another  the  INTERPRE¬ 
TATION  OF  TONGUES  and  thefe  gifts,  which  were  fe- 
verally  divided  either  among  private  Chriftians  or  among 
the  inferior  orders  of  miniiters  in  the  church,  we  have 
reafon  to  believe  were  all  bellowed  in  a  greater  or  lefs 
degree  upon  each  of  the  apoftles. 

Men  thus  endowed  were  well  qualified  to  declare  unto 
the  world  all  the  council  of  God.  By  the  word  of  wifi- 
dom  they  communicated  to  the  Gentile  nations  a  pure 
fyftem  of  what  is  called  natural  religion  ;  turning  them 
from  the  vanity  of  idols  to  the  worftiip  of  the  living 
God:  by  the  word  of  knowledge ,  they  preached  the 
great  do&rines  of  revelation  both  to  Jews  and  Gentiles, 
(hewing  them  that  there  is  none  other  name  under  hea¬ 
ven  given  unto  men  whereby  they  may  be  laved  than 
the  name  of  Jelus  Chrift  (l)  *,  and  by  their  gifts  of 
healing  and  of  miracles,  &c.  *,  they  were  enabled  to  prove 
unanfwerably,  that  their  do&rines  were  divine.  They 
taught  everywhere  the  unity  of  God,  the  creation  of  the 
world,  the  fall  of  man,  the  neceflity  of  redemption,  the 
divinity  of  the  Redeemer,  his  facrifice  on  the  crofs  to 
Teftore  mankind  to  their  forfeited  immortality,  and  the 
terms  of  the  new  covenant  into  which  they  had  through 
him  been  graciouily  admitted  by  God. . 

Such  a  view  as  our  limits  would  admit  of  we  have  gi¬ 
ven  of  all  thefe  doarines,  except  that  which  refpefls  the 
terms  of  the  gofpel  covenant  ;  but  thefe  being  explicitly 
Rated  only  by  St  Paul  and  St  James,  we  could  not  till 
now  invefiigate  them,  without  violating  the  hifioncal 
order  into  which,  for  the  fake  of  perfpicuity,  we  have 
digefied  the  feveral  parts  of  this  fhort  fyfiem.  Our  Sa¬ 
viour  himfelf  has  indeed  taught  with  great  plainnefs  the 
neceflity  of  faith  and  baptifm  to  the  falvation  of  thole 
who  have  an  opportunity  of  hearing  the  gofpel  preached 
with  power  (lee  Baptism)  :  and  in  his  lermon  on  the 
mount,  which  is  fuch  a  leaure  of  ethics  founded  on  re¬ 
ligion  as  the  Son  oLGod  only  could  have  delivered,  we 
learn,  that  “  unlefs  our  righteoufnefs  fliall  exceed  the 
righteoufnefs  of  the  Scribes  and  Pharilces,  we  fliall  in  no 
cafe  enter  into  the  kingdom  of  heaven  ;  that  not  every 
one  who  faith  unto  Chrift,  I.ord,  Lord,  fliall  enter  into 
the  kingdom  of  heaven,  but  he  who  doth  the  will  of  the 
Father  who  is  in  heaven  ;  and  that  many  will  lay  to  him 
at  the  day  of  judgment,  Lord,  Lord,  have  we  not  pro- 
phefied  in  thy  name,  and  in  thy  name  done  many  won- 


derful  works  ?”  which  could  not  be  done  without  faith  ;  Theology 
to  whom  he  will,  notwithftanding,  lay,  44  Depart  from 
me,  yc  that  work  iniquity  *.”  St  Paul,  however,  feems  ftian. 
to  attribute  our  jult  ideation  to  the  bare  a£l  of  believing  ;  — ^ 
for  he  repeatedly  alfures  us,  u  that  a  man  is  juftified  by  *  St 
faith  without  the  deeds  of  the  law  while  St  James,  on 

the  other  hand,  affirms,  44  that  by  works  a  man  is  jufti- _ 

fled,  and  not  by  faith  only.”  This  apparent  difference  in 
the  language  of  the  two  apoffles,  has  produced  among 
divines  opinions  really  different  refpc&ing  the  juftifica- 
tion  of  Chriftians  ;  and  the  principal  of  thefe  opinions  it 
is  our  duty  to  Rate.  #  2or 

*  Between  pardon  of  fin  and  j unification  there  is  fo  clofe  Meaning 
a  connexion,  that  many  writers  feem  to  eonfider  *-he 
terms  as  fynonymous,  and  to  infer,  that  he  who  is  par¬ 
doned  is  ipfo  faSlo  juftified.  That  every  Chriftian,  who 
fliall  be  pardoned  at  the  judgment  of  the  great  day, 
will  likewife  be  juftified,  is  indeed  true  ;  but  in  pro¬ 
priety  of  fpeech,  jufiification  is  a  word  of  very  different 
import  from  pardon,  and  will  entitle  the  Chriftian  to 
what  mere  pardon  could  not  lead  him  to  expedl.  An 
innocent  perfon,  when  falfely  accufed  and  acquitted,  is 
jufilfied  but  not  pardoned ;  and  a  criminal  may  be  par¬ 
doned,  though  he  cannot  be  juftified  or  declared  innocent. 

A  man  whofe  fins  are  pardoned  is  free  from  puniftiment  ; 
but  the  juftified  Chriftian  is  entitled  to  everlafting  life, 
happinefs,  and  glory.  If  we  were  only  pardoned  through 
Chrift,  we  fliould  indeed  efcape  the  pains  of  hell,  but 
could  have  no  claim  to  the  enjoyments  of  heaven;  for 
thefe,  being  more,  than  the  mod  perfett  human  virtue 
can  merit*  muft  be,  what  in  the  feriptures  they  are  al¬ 
ways  faid  to  be,  “  the  gift  of  God  through  Jefus  Chrift 
our  Lord.”  Hence  it  is  that  St  Paul,  di  ft  ingui  filing,  as 
we  have  done  upon  his  authority,  between  mere  remif- 
fion  of  fins  and  juftification  of  life,  declares  f ,  that  “  Je- f  Romans 
fus  our  Lord  was  delivered  for  our  offences,  and  raified iv.  25. 
again  for  our  jujlification .” 

The  word  juftification,  as  ufed  both  by  St  Paul  and  St 
James,  has  been  very  generally  confidered  as  a  forenfic 
term  exprefling  the  fentencc  of  a  judge.  I  he  moft 
eminent  reformed  divines  of  all  denominations  J,  *-and  t  Lwi- 
even  many  of  the  Romanifts  themfelves,  have  ftrenuoul 
ly  contended,  that  this  is  its  genuine  fenfe,  when  it  is  di-  Warburton, 
ftinguifticd  from  mere  remiftion  of  fins,  regeneration,  and  Beveridge, 
fanftif  cation  5  and  if  fo,  it  will  fignify  God’s  pronoun-  Vitringa, 
cing  a  perfon  jufi,  either  as  being  perfeaiy  blamelefs,  or  Oill,  &c. 
as  having  fulfilled  certain  conditions  required  of  him  in 
the  Chriftian  covenant.  But  that  “  there  is  not  a  juft 
man  upon  earth,  who  doth  good  and  finneth  not,”  is 
made  known  to  us  by  the  moft  complete  evicenee  pof- 
ftble,  the  ioint  diaates  of  our  own  confcicnces  and  of 
J  divine 


(L)  It  is  not  perhaps  eafy  to  determine  what  is  here  meant  by  the  word  of  WISDOM  and  the  word  of  know- 
LEDGE,  as  diftingui died  from  each  other.  By  the  former  (A«y»s  «P«w),  Bifhop  Warburton  underftan  s  «11  he 
great  principles  of  natural  religion.  “  The  ancients  (fays  he)  ufed  the  word  <rcpx  in  this  peculiar  fen  c  ,  it 
ufed  in  the  fame  fenfe  by  St  Paul  in  Col.  iv.  5. ;  and  we  can  hardly  give  it  any  other  in  the  place  before  us,  where 
we  fee  the  word  of  wifdom  ditlinguithed  from  the  word  of  knowledge  (A«y.f  yw««f),  which  evidently  means  all 
the  great  principles  of  revelation  ;  the  term  yww  being  as  peculiarly  applied  by  ChrJ.ft,.an  W"‘erS  g  ”  w?" 
ligion  as  is  by  the  Gentiles  to  the  natural.  St  Paul  ufes  the  word  in  h.s  fenfe  m2Cor.M.  6.  where  he 

fays,  Ei  Si  ™  Aeym  aXXov  r„  yuxru ;  and  St  Peter  in  his  firft  epiftle,  chap.  111.  verfe  7.  Hence  thofe  early 

heretics  who  fo  much  deformed  the  fimplicity  and  purity  of  the  Chriftian  faith  by  v, Canary  pretence  tc .ft.per.or 
knowledge  of  revelation,  took  from  this  word  .the  name  of  Gnoftics.”  See  Warburton  s  Sermon  on  the  Oftce  and 
Operation  of  the  Holy  Ghofi,  . 


39°  T  H  E  O 

rheology  divine  revelation  ;  and  therefore  whomever  is  pronoun- 
UaTly  aui-cedJuft  b-v  the  Judge  of  all  the  earth,  mull  be  fo,  either 
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ltian.  became,  though  not  ablolutely  blamelefs,  he  has  per¬ 
formed  the  conditions  required  of  him  in  the  covenant 
of  grace,  or  bccaufc  Chrift  has  fulfilled  all  righteoufnefs 
in  his  Read. 

If  this  be  the  Scripture  notion  of  juftification,  it 
mull  be  wholly  the  adt  ot  God,  and  cannot  be  the  ef- 
fed  either  of  our  faith  or  of  our  virtue.  Accordingly, 
we  are  faid  by  the  apolile  to  be  juftified  freely  by  his 
grace  through  the  redemption  that  is  in  Jefus  Chrift  ; 
whom  God  hath fet forth  to  be  a  propitiation  through 
faith  in  his  blood  *.  The  aa  of  juftification  therefore 
proceeds  from  the  divine  philanthropy,  and  cannot  be 
performed  by  the  inftrumentality  of  faith  ;  for  it  is  not 
God,  but  man,  who  believes  ;  and  man  is  not  the  jufti- 
fier  of  himfelf.  To  talk  of  any  kind  of  injlrutncnt  of 
juftification  befides  the  propitiation  fet  forth  by  God,  is 
.  indeed  to  make  ufe  of  very  improper  language  :  “  Om- 
ApoZlim^  C3ufa  inftfumentalis  (fays  Bifhop  Bullf),  fuo  modo 
cap.  ii.  §  p.  in.  effe(^um  influit,  eique  effeai  produdtio  proprie  at- 
tribui  poteft.  Jam  vero,  cum  juftificatio  nihil  aliud  fit 
quam  gratiofus  Dei  aaus,  quo  peccata  noftra  nobis  con- 
donet,  ac  nos  ad  falutem  acceptet,  valde  abfurdum  effet 
dicere,  vel  fidem,  vel  opera  noftra,  vel  quidvis  aliud 
noftri  aut  remittere  peccata  noftra,  aut  perfonas  noftras 
acceptare  :  quod  tamen,  ft  inftrumentalis  caufa  juftifica- 
tionis  fides  fit,  plane  dicendum  effet.” 

In  this  fentiment  of  the  bilhop  of  St  David’s  fome  of 
the  moft  eminent  divines  both  among  the  Calvinifts  and 
Arminians  agree.  Many,  however,  have  chofen  to  treat 
of  juftification  not  only  in  the  adtive  fenfe,  as  it  is  the 
of  God,  for  all  admit  that  it  is  he  whojuftifies;  but 
like  wife  in  a  paflive  fenfe,  as  it  means  our  privilege  or 
P°JR{fion  holden  of  him,  when  we  are  faid  to  be  juftified 
by  his  grace.  In  this  view  of  the  fubjedt  they  may  talk, 
with  fufficient  propriety,  of  an  inftrument  of  juftifica¬ 
tion,  not  as  the  mean  by  which  it  is  conveyed,  but  as 
the  medium  through  which  it  is  received  by  the  true 
Chriftian.  And  hence  it  follows,  that  Waterland  and 
Warburton  ftrenuoully  maintain  the  dodtrine  of  the 
Weftminfter  Confeftion,  “  that  faith  receiving  and  reft- 
ing  on  Chrift  is  the  alone  inftrument  of  juftification  ; 
though  it  cannot  be  alone  in  the  perfon  juftified,  but 
muft  ever  be  accompanied  with  all  other  faving  graces, 
and  be  a  faith  which  worketh  by  love.” 

But  notwithftanding  this  agreement  between  the  lead¬ 
ers  of  the  rival  fedts,  they  have  found  abundant  matter 
of  controverfy  refpeaing  faith  and  works,  in  deciding 
the  great  queftion,  “Whether,  when  God  juftifies  man, 
he  confiders  him  as  abfolutely  righteous  on  account  of 
Chrift’s  righteoufnefs  performed  in  his  Read  ;  or  only  as 
juft,  becaufe  he  has  fulfilled  the  conditions  of  the  cove¬ 
nant  of  grace,  which  does  not  require  of  him  perfedt 
righteoufnefs  ?”  The  former  is  the  dodtrine  of  the  more 
rigid  Calvinifts,  the  latter  that  of  the  Arminians  or  Re¬ 
in  on  ftrants, 

“  A  notion  (fays  Dr  Gill  J)  obtained  fome  years  ago, 
that  a  relaxation  of  the  law  and  the  feverities  of  it  has 
been  obtained  by  Chrift  ;  and  a  new  law,  a  remedial 
law,  a  law  of  milder  terms,  been  introduced  by  him, 
which  is  the  gofpel ;  the  terms  of  which  are,  faith,  re¬ 
pentance,  and  new  obedience  5  and  though  thefe  be  im- 
p.erfedt,  yet,  being  fincere,  they  are  accepted  by  God  in 
the  room  of  perfect  righteoufnefs.  But  every  article  of 
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this  fcheme  (continues  he)  is  wrong;  for  the  law  is  not  TheokJ 
relaxed,  nor  any  of  its  feverities  abated  ;  Chrift  earned  peel 
not  to  deftroy,  but  to  fulfil  it  ;  and  therefore  it  requires ^ar'H'hi- 
the  fame  holy,  juft,  and  good  things,  as  ever.  Nor  is  l 
the  gofpel  a  new  law.  There  is  nothing  in  it  (he  fays) 
which  looks  like  a  law  ;  for  it  has  no  commands  in  it,  Do<ftrine 
but  all  promiles,  being  a  pure  declaration  of  grace  and of  l.he  Cal- 
falvation  by  Chrift;  nor  are  faith,  repentance,  and  a  newS-re* 
obedience,  required  by  it  as  conditions  of  man’s  accep-  ^ 
tance  with  God.  Faith  and  repentance  are  gofpel  doc¬ 
trines,  and  parts  of  the  gofpel  miniftry  ;  they  are  graces, 
and  not  terms  required  to  be  performed  by  men  ofthem- 
felves.  Faith  is  the  gift  of  God,  and  repentance  is  a 
grant  from  him.  It  is  not  true  (continues  our  author) 
that  God  will  accept  of  an  imperfedt  righteoufnefs  in  the 
room  of  a  perfedt  one ;  nor  can  any  thing  more  highly 
refledt  upon  the  juftice  and  truth  of  God,  who  is  the 
judge  of  all  the  earth,  than  to  fuppofe  that  he  can  ever 
account  that  as  a  righteoufnefs  which  is  not  one.” 

Having  thus  proved  by  arguments  which  were  almoft 
in  the  fame  words  Rated  long  before  by  Bilhop  Beve¬ 
ridge  *,  that  the  gofpel  is  no  relaxation  of  the  law,  he  #5^^ 
proceeds  to  lay  down  his  own  notions  of  juftification,  0 t  Private 
which  (he  fays)  “  the  foie  matter,  or  that  for  the  fak eTbovgbtuJ 
of  which  a  finner  is  juftified  before  God,  is  the  righte-  Migm 
oufnefs  of  Chrift— -that  which  he  did  and  fuffered  on 
earth,  in  our  nature,  in  our  ftead,  and  as  our  reprefen- 
tative.  This  is  commonly  called  his  adtive  and  pafiive 
obedience ;  and  when  the  purity  and  holinefs  of  his  own 
nature  was  added  to  it,  the  whole  made  up  the  hzeaup* 
rev  vopov,  the  righteoufnefs  of  the  law ,  which  was  ful¬ 
filled  by  him  as  the  head  and  reprefentative  of  his  peo- 
plef ;  whatever  the  law  required  is  neceflary  to  a  fin- f  pom, 
ner’s  juftification  before  God,  and  it  required  of  finners  Yiii.  4. 
more  than  it  did  of  man  in  innocence.  Man  wras  crea¬ 
ted  with  a  pure  and  holy  nature,  conformable  to  the 
pure  and  holy  law  of  God  ;  and  it  was  incumbent  on 
him  to  continue  fo,  and  to  yield  in  it  perfedt  and  finlels 
obedience,  in  the  failure  whereof  he  was  threatened  with 
death.  Man  did  fail,  by  which  his  nature  was  vitiated 
and  corrupted,  and  his  obedience  became  faulty  and  im- 
pcrfedl.  He  therefore  became  liable  to  the  penalty  of 
the  law,  and  ft  ill  perfedt  obedience  was  required  of  him. 

To  the  juftification  of  a  finner  therefore  is  required  the 
moft  complete  obedience,  adtive  and  pafiive;  or,  in  other 
words,  purity  of  nature,  perfedt  obedience,  and  the  fuffer- 
ings  of  death  ;  all  which  meet  in  Chrift,  the  reprefenta- 
tive  of  his  people,  in  whom  they  are  juftified.  There 
are  indeed  fome  divines  (continues  our  author)  who  ex¬ 
clude  the  adtive  obedience  of  Chrift  from  being  any  part 
of  the  righteoufnefs  by  which  men  are  juftified.  They 
allow  it  to  have  been  a  condition  requifite  in  him  as  a 
Mediator,  qualifying  him  for  his  office  ;  but  deny  that  it 
is  the  matter  of  juftification,  or  reckoned  for  rigliteouf- 
nefs  to  man.  But  without  the  adtive  obedience  of  Chrift 
the  law  would  not  be  fatisfied  ;  the  language  of  which 
is,  Do  and  live ;  and  unlefs  its  precepts  be  obeyed,  as 
well  as  its  penalty  endured,  it  cannot  be  fatisfied ;  and 
unlefs  it  be  fatisfied  there  can  be  no  juftification.  If 
therefore  men  are  juftified  by  the  righteoufnefs  of  Chrift, 
it  muft  be  by  his  adtive  obedience  imputed  and  made 
over  to  them,  fo  as  to  become  their’s,  even  as  David de - 
feribeth  the  bleffednefs  of  the  tnan  unto  whom  God  impu- 
teth  righteoufnefs  without  works X*  That  this  is  really  j  Rom-i* 
the  way  in  which  men  are  juftified,  our  author  thinks  6, 

evident, 


ol.  i| 
ook  }5. 
Roi  .. 

7- 


II.  T  H  E  0 

The  >gy  evident,  becaufe  they  niiift  be  j  unified  either  by  an  inhe- 
nore i icu- rent  or  jjy  an  Imputed  righteoufnefs  ;  but  they  cannot  be 
‘jiadj'l  ^rl’ju(tified  by  their  own  inherent  righteoufnefs,  for  that  is 
*  ft  L/ itnperfeft,  and  therefore  not  j unifying.  Hence  the 
apoftle  4  counts  all  things  but  dung,  that  he  may  win 
Chrift  and  be  found  in  him  ;  not  having  his  own  righ¬ 
teoufnefs,  which  is  of  the  law',  but  that  which  is  through 
the  faith  of  Chrift,  the  righteoufnefs  which  is  of  God  by 
Phi  . infaith  But  by  fuch  a  righteoufnefs  as  this  a  man  can- 
not  be  juftified  in  any  other  way  than  by  an  imputation 
of  it  to  him.  Whence  it  follows,  that  6  as  by  one  man  s 
(lifobedie?ice  many  were  made  finners  by  imputation,  fo 
by  the  obedience  of  one  Jhall  many  be  made  righteous,  by 
having  that  obedience  placed  to  their  own  account.’1 

As  this  author  properly  confiders  j  unification  as  the 
a6l  of  God,  he  does  not  approve  of  the  language  in 
which  faith  is  called  the  inftrument  either  of  conferring 
BoXf  or  receiving  it.  44  Faith  (fays  lief)  is  merely  the  evi- 
Rj/wjv,  dence  of  j  unification  to  the  perfon  jufiified  ;  for  4  faith 
is  the  evidence  of  things  not  feen.’  The  righteoufnefs 
of  God,  of  the  God-raan  and  Mediator  Jefus  Chrifi,  is 
revealed  from  faith  to  faith  in  the  everlafiing  gofpel  J  ; 
and  therefore  mufi  be  before  it  is  revealed,  and  before 
the  faith  to  which  it  is  revealed.  Faith  is  that  grace 
whereby  a  foul,  having  feen  its  want  of  righteoufnefs, 
beholds  in  the  light  of  the  Divine  Spirit  a  complete 
righteoufnefs  in  Chrifi,  renounces  its  own,  lays  hold  on 
that,  puts  it  on  as  a  garment,  rejoices  in  it,  and  glories 
of  if,  the  Spirit  of  God  w'itnefiing  to  his  fpirit  that  he 
is  a  jufiified  perfon  :  and  fo  he  is  evidently  and  declara- 
tively  4  juftified  in  the  name  of  the  Lord  Jefus,  and  by 
i  C  vi.  the  fpirit  of  our  God  ||’.  Faith  adds  nothing  to  the  effe , 
only  to  the  bene  ejfe  of  juftification  ;  which  is  a  com¬ 
plete  a 61  in  the  eternal  mind  of  God,  without  the  being 
or  confideration  of  faith,  or  any  forefight  of  it.  In  the 
account  of  God,  a  man  is  as  much  jufiified  before  his 
faith  as  after  it  ;  and  after  he  does  believe,  his  juftifica¬ 
tion  depends  not  on  his  a£ls  of  faith,  for  though  ive  be¬ 
lieve  not,  yet  God  abides  faithful  to  his  covenant-engage- 
ments  with  his  Son,  by  whole  furetyftiip-rightcoufnefs 
the  elc<ft  are  jufiified  j  but  by  faith  men  have  a  comfort¬ 
able  fenfe,  perception,  and  apprehenfion,  of  their  juftifi¬ 
cation,  and  enjoy  that  peace  of  foul  which  rcfults  from 
it.  It  is  by  that  only,  under  the  teftimony  of  the  Di- 
*  vine  Spirit,  that  they  know  their  intereft  in  it,  and  can 
claim  it,  and  fo  have  the  comfort  of  it.” 

Though  this  language  differs  from  that  of  the  Weft- 
minfter  Confeflion,  the  author  feems  not  to  teach  a  dif¬ 
ferent  doctrine  ;  for  if  faith  be  that  grace  by  which  a 
foul  renounces  its  own  righteoufnefs,  and  lays  hold  of 
Chrift’s,  which  it  puts  on  as  a  garment,  it  mufi  be  that 
very  thing  which  the  compilers  of  the  Confeflion  meant 
by  their  definition  of  faith  receiving  and  refting  on 
Chrift  and  his  righteoufnefs,  when  they  called  it  44  the 
alone  inftrument  of  juftification.”  Accordingly  our  au- 
0jr  thor  elfewhere  *  teaches,  that  44  true  faith  in  fenfible  fin- 
rat  ii  ners  affents  to  Chrift  and  embraces  him,  not  merely  as  a 
■r lVi  y,  Saviour  of  man  in  general,  but  as  a  fpecial  fui table  Sa¬ 
viour  for  them  in  particular.  It  proceeds  upon  Chrift’s 
being  revealed  in  them  as  well  as  to  them,  by  the  fpirit 
of  wifdom  and  revelation,  in  the  knowledge  of  him  as  a 
Saviour  that  becomes  them.  It  comes  not  merely 
through  external  teachings  by  the  hearing  of  the  word 
from  men  *,  for  no  man,  faith  our  bleffed  Lord,  can 
come  to  me  except  the  Father  draw  him  ;  but  fuch  fouls 
as  are  thus  drawn,  having  heard  and  learned  of  the 
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Father,  believe  not  only  in  the  doElrine  of  Chrift,  but  Theology 

alfo  in  himfelf,  trufting  in  him  alone  for  everlafiing  life 

and  falvation.”  ftizn.  * 

Were  it  not  that  this  author,  in  every  thing  that  he - v - « 

writes,  has  an  eye  to  the  do&rine  of  election  and  repro-  2*04 

bation,  which  he  carries  to  a  greater  height  than  almoft  °*  ^ie 
any  other  divine  with  whofe  works  we  are  acquainted,  ^.ateAr- 
he  would  differ  little  in  his  notions  of  juftification  frornminians. 
the  more  moderate  Arminians.  44  Juftification  (fays  Lim- 
borch)  is  the  merciful  and  gracious  a£t  of  God,  where¬ 
by  he  fully  abfolves  from  all  guilt  the  truly  penitent  and 
believing  foul,  through,  and  for  the  fake  of  Chrift  appre¬ 
hended  by  a  true  faith  :  or  gratuitoufly  remits  litis  upon 
the  account  of  faith  in  Jefus  Chrift,  and  gracioufly  im¬ 
putes  that  faith  for  righteoufnefs.”  Here  indeed  the  im¬ 
putation  of  Chrift’s  righteoufnefs  is  exprefsly  denied  ;  but 
Dr  Waterland,  who  can  hardly  be  confidercd  as  a  Cal- 
vinift,  feems  to  contend  for  the  imputation  of  that  righ¬ 
teoufnefs  to  the  finner,  as  well  as  for  faith  being  the  in¬ 
ftrument  by  which  it  is  received. 

44  It  cannot  be  for  nothing  (fays  that  able  writer  *)  *  Sinnnia. - 
that  St  Paul  fo  often  and  fo  emphatically  fpcaks  of  man’s  O'  View  of 
being  juftified  by  faith,  or  through  faith  in  Chrift’s  blood;  ^Q^Ca~ 
and  that  he  particularly  notes  it  of  Abraham,  that  he  be¬ 
lieved,  and  that  his  faith  was  counted  to  him  for  juftifi¬ 
cation,  when  he  might  as  eafily  have  faid  that  Abraham, 
to  whom  the  gofpel  was  preached,  was  juftified  by  gofpel- 
faith  and  obedience,  had  he  thought  faith  and  obedience 
equally  inftruments  of  juftification.  Befidcs,  it  is  on  all 
hands  allowed,  that  though  St  Paul  did  not  dire£Uy  op- 
pofe  faith  to  evangelical  works,  yet  he  comprehended  the 
works  of  the  moral  law  under  thofe  which  he  excluded  Faith  the 
from  the  office  of  jajlif ying,  in  his  fenfe  of  the  word  ju-  inftrument 
ftification.  He  even  ufed  fuch  arguments  as  extended^  of  lt# 
all  kinds  of  works  ;  for  Abraham’s  works  were  exclud¬ 
ed,  though  they  were  undoubtedly  evangelical.  To  prove 
that  he  interprets  the  apoftle’s  dodtrine  fairly,  our  author 
quotes,  from  the  genuine  epiftle  of  Clemens  of  Rome,  a 
paflage,  in  which  it  appears  beyond  a  doubt  that  this 
fellow-labourer  of  St  Paul  fo  underftood  the  dodlrine  of 
juftifying  faith  as  to  oppofe  it  even  to  evangelical  works, 
however  exalted.  It  is  true  (continues  our  author),  Cle¬ 
mens  elfewhere,  and  St  Paul  almoft  everywhere,  infift^ 
upon  true  holinefs  of  heart  and  obedience  of  life  as  in- 
difpenfable  conditions  of  falvation  or  juftification  ;  and 
of  that,  one  would  think,  there  could  be  no  queftion 
among  men  of  any  judgment  or  probity.  But  the 
queftion  about  conditions  is  very  diftind!  from  the  other 
queftion  about  inftruments  ;  and  therefore  both  parts 
may  be  true,  viz.  that  faith  and  obedience  are  equally 
conditions,  and  equally  indifpenfable  -where  opportuni¬ 
ties  permit ;  and  yet  faith  over  and  above  is  emphati¬ 
cally  the  inftrument  both  of  receiving  and  holding  jufti¬ 
fication,  or  a  title  to  falvation., 

44  To  explain  this  matter  more  diftindlly,  let  it  be  re¬ 
membered,  that  God  may  be  confidered  either  as  a  party 
contracting  with  man  on  very  gracious  terras,  or  as  a 
Judge  to  pronounce  fentence  on  him.  Man  can  enter 
into  the  covenant,  fuppofing  him  adult,  only  by  aflent- 
ing  to  it,  and  accepting  it,  to  have  and  to  hold  it  on 
fuch  kind  of  tenure  as  God  propofes  :  that  is  to  fay, 
upon  a  felf-denying  tenure,  confidering  himfelf  as  a 
guilty  man  ftanding  in  need  of  pardon,  and  of  borrowed 
merits,  and  at  length  refting  upon  mercy.  So  here,  the 
previous  queftion  is,  Whether  a  perfon  (hall  confent  to 
hold  a  privilege  upon  this  fubmiffive  kind  of  tenure  or 

not  l 
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not  ?  Such  affent  or  confent,  if  he  comes  into  it,  is  the 
very  thing  which  St  Paul  and  St  Clemens  call  faith. 
And  this  previous  and  general  queftion  is  the  queftion 
mt  which  both  of  them  determine  againft  any  proud  claim¬ 
ants  who  would  hold  by  a  more  felf-admiring  tenure. 

“  Or  if  we  next  confider  God  as  fitting  in  judgment, 
and  man  before  the  tribunal  going  to  plead  his  caufe  ; 
here  the  queftion  is,  What  kind  of  plea  ftiall  a  man  re- 
folve  to  truft  his  falvation  upon  ?  Shall  he  ftand  upon 
his  innocence,  and  reft  upon  ftrift  law  ?  or  (hall  he  plead 
guilty,  and  reft  in  an  aft  of  grace  ?  If  he  choofes  the 
former,  he  is  proud,  and  fure  to  be  caft  :  if  he  choofes 
the  latter,  he  is  fafe  fo  far  in  throwing  himfelf  upon  an 
aft:  of  grace.  Now  this  queftion  alfo,  which  St  Paul 
has  decided,  is  previous  to  the  queftion,  What  condi¬ 
tions  even  the  aft  of  grace  itfelf  finally  infills  upon  ?  A 
queftion  which  St  James  in  particular,  and  the  general 
tenure  of  the  whole  Scripture,  has  abundantly  fatisfied  ; 
and  which  could  never  have  been  made  a  queftion  by 
any  confiderate  or  impartial  Chriftian.  None  of  our 
works  arc  good  enough  to  ftand  by  themfelves  before 
him  who  is  of  purer  eyes  than  to  behold  iniquity.  Chrift 
only  is  pure  enough  for  it  at  firft  hand,  and  they  that 
are  Chrift’s  at  fecond  hand  in  and  through  him.  Now 
becaufe  it  is  by  faith  that  we  thus  interpofe,  as  it  were, 
Chrift  between  God  and  us,  in  order  to  gain  acceptance 
by  him;  and  therefore  faith  is  emphatically  the  inftrument 
whereby  we  receive  the  grant  of  juftification.  Obedi¬ 
ence  is  equally  a  condition  or  qualification,  but  not  an 
inftrument,  not  being  that  aft  of  the  mind  whereby  we 
look  up  to  God  and  Chrift,  and  whereby  we  embrace 
the  promifes.” 

But  though  our  author  contends  that  faith  is  the  in¬ 
ftrument  of  juftification,  he  does  not,  like  the  Antino- 
mians,  teach  that  it  will  fave  men  without  works.  “  The 
covenant  of  grace  (fays  he)  has  conditions  annexed  to  it 
of  great  importance,  for  without  them  no  inftrnments 
■  can  avail.  1  hefe  are  faith  and  obedience,  as  St  James 
hath  particularly  maintained.  St  Paul  had  before  de¬ 
termined  the  general  and  previous  queftion  refpefting 
the  plea  by  which  we  ought  to  abide  ;  and  when  fome 
libertines,  as  is  probable,  had  perverted  his  doftrine  of 
faith  and  grace,  St  James  Ihowed  that  the  very  faith 
which  refts  in  a  covenant  of  grace  implies  a  cordial  fub- 
miftion  to  the  conditions  of  that  covenant,  otherwife  it 
would  be  nothing  but  an  empty  ceremony.  The  per¬ 
fect  ag- cement  between  St  Paul  and  St  James  in  the  ar¬ 
ticle  of  jvjlif  cation^  appears  very  clear  and  certain.  St 
Paul  declares,  that  in  order  to  come  at  juftification,  it  is 
neceffary  to  Hand  upon  grace,  not  upon  merit  ;  which 
St  James  does  not  deny,  but  rather  confirms,  in  what 
he  fays  of  the  perfeft  law  of  liberty  (James  i.  2  5.  ii.  1  2.). 
St  Paul  makes  faith  the  inftrument  of  receiving  that 
grace  ;  which  St  James  does  not  difpute,  but  approves 
by  what  he  fays  of  Abraham  (ii.  23.)  ;  only  he  main¬ 
tains  alfo,  that  in  the  conditionate  fenfe,  juftification 
depends  equally  upon  faith  and  good  works  ;  which  St 
Paul  alfo  teaches  and  inculcates  in  efFeft,  or,  in  other 
words,  through  all  his  writings.  If  St  Paul  had  had 
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precifely  the  fame  queftion  before  him  which  St  James  TheoW 
happened  to  have,  he  would  have  decided  juft  as  Stmore  peel 
James  did  ;  and  if  St  James  had  had  precifely  the  fame liarl?  Chri! 
queftion  before  him  which  St  Paul  had,  he  would  have  vJ?V 
determined  juft  as  St  Paul  did.  Their  principles  were 
exaftly  the  fame,  but  the  queftions  were  diverfe  ;  and 
they  had  different  adverfaries  to  deal  with,  and  oppofite 
extremes  to  encounter,  which  is  a  common  cafe. 

“  It  may  be  noted,  that  that  faith  which  is  here  call¬ 
ed  a  condition ,  is  of  much  wider  compafs  than  that  par¬ 
ticular  kind  of  faith  which  is  precifely  the  inftrument  of 
juftification.  For  faith  as  a  condition  means  the  whole 
complex  of  Chriftian  belief,  as  expreffed  in  the  creeds; 
while  faith  as  an  inftrument  means  only  the  laying  hold 
on  grace,  and  refting  in  Chri  ft’s  merits  in  oppofition  to 
our  own  defervings  :  though  this  alfo,  if  it  is  a  vital  and 
operative  principle  (and  if  it  is  not,  it  is  nothing  worth), 
muft  of  courfe  draw  after  it  an  hearty  fubmiftion  to,  and 
obfervance  of,  all  the  neceffary  conditions  of  that  cove¬ 
nant  of  grace  wherein  we  repofe  our  whole  truft  and 
confidence.  So  that  St  Paul  might  well  fay,  “  Do  we 
then  make  void  the  law  (the  moral  law)  through  faith  ? 

God  forbid  :  Yea,  wc  eftablifh  the  law*.1’  We  ex-*  I 
empt  no  man  from  religious  duties ;  which  are  duties51, 
ftill,  though  they  do  not  merit  nor  are  prafticable  to 
fuch  a  degree  as  to  be  above  the  need  of  pardon  :  they 
are  necelfary  conditions  in  their  mcafure  of  juftification, 
though  not  fufficient  in  themfelves  to  juftify,  nor  perfeft 
enough  to  ftand  before  God  or  to  abide  trial  :  therefore 
Chrift’s  merits  muft  be  taken  in  to  fupply  their  defefts : 
and  fo  our  refting  in  Chrift’s  atonement  by  an  humble 
felf- denying  faith  is  our  laft  refort,  our  anchor  of  falva¬ 
tion  both  fure  and  ftedfaft,  after  we  have  otherwife 
done  our  utmoft  towards  the  fulfilling  of  God’s  facred 
laws,  towards  the  performing  of  all  the  conditions  re¬ 
quired. 

“  That  good  wTorks,  internal  and  external,  are  ac¬ 
cording  as  opportunities  offer  and  circumftances  permit, 
conditions  properly  fo  called,  is  clear  from  the  whole 
tenor  of  Scripture,  as  hath  been  often  and  abundantly 
proved  by  our  own  divines  (m),  and  is  admitted  by  the 
moll  judicious  among  the  foreign  Reformed  (n).  Yet 
fome  have  been  very  fcrupulous  as  to  this  innocent  name, 
even  while  they  allow  the  abfolute  neceftity  of  good 
wTorks  as  indifpenfable  qualifications  for  future  bleffed-, 
nefs.  Why  not  conditions  therefore  as  well  as  qualifi¬ 
cations  ?  Perhaps  becaufe  that  name  might  appear  to 
ftrike  at  abfolute  predeftination,  or  unconditional  elec¬ 
tion  ;  and  there  may  lie  the  fcruple  :  otherwife  the  dif¬ 
ference  appears  to  lie  rather  in  words  than  in  things. 

“  Some  will  have  them  called  not  conditions,  but 
fruits  or  confequents  of  juftification.  If  they  mean  by 
juftification  the  fame  as  the  grace  of  the  Holy  Spirit, 
and  the  firft  grace  of  faith  fpringing  from  it,  they  fay 
true  ;  and  then  there  is  nothing  more  in  it  than  an  im¬ 
proper  ufe  of  the  word  juftification ,  except  that  from 
abufe  of  wrords  very  frequently  arifes  fome  corruption  of 
doftrine.  If  they  mean  only,  that  outward  afts  of 
righteoufnefs  are  fruits  of  inward  habits  or  difpolitions ; 

that 
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I  ogy  that  alib  is  undoubtedly  true  :  but  that  is  no  reafon  why 
|rj»ecu* internal  a&s,  virtues,  graces  (good  works  of  the  mind), 
lPri-fhould  not  be  called  conditions  of  juftification  ;  or  why 
£!!  the  outward  a£ts  fhould  not  be  juftly  thought  conditions 
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of  preferring  it.  But  if  they  mean  that  j unification  is 
ordinarily  given  to  adults,  without  any  preparative  or 
previous  conditions  of  faith  and  repentance,  that  indeed 
is  very  new  do£trine  and  dangerous,  and  opens  a  wide 
door  to  carnal  fecurity  and  to  all  ungodlinefs.” 

Such  is  the  doctrine  of  Chriftian  juftification  as  it  has 
been  taught  by  the  followers  of  Calvin,  and  by  fome  of 
the  molt  eminent  Arminians  who  flouriihed  in  the  end 
of  the  17th  and  beginning  of  the  i  8th  century.  They 
appear  not,  from  this  view  of  their  opinions,  to  differ 
fo  widely  as  fome  of  them  have  wiftied  the  world  to  be¬ 
lieve.  It  is  evident  that  Dr  Waterland,  though  he  re¬ 
jects  fome  of  the  diftinguiftiing  tenets  of  Calvinifm,  lays 
greater  ffrefs  upon  faith  in  his  fcheme  of  juftification 
than  Dr  Gill  himfelf;  and  that  they  both  confider  it  as 
the  injlrument  by  which  the  adult  Cbriffian  muff  receive 
the  imputed  righteoufnefs  of  Chrift.  The  greater  part 
of  modern  Arminians,  however,  exclaim  againft  the  im- 
iore  al-  potation  of  Ch rift’s  righteoufnefs,  as  a  do&rnic  falfe  in 
to  itfelf,  and  fraught  with  the  moft  pernicious confequences ; 

■  his  i  e-  and  they  would  be  ready  to  tell  Dr  Gill,  in  his  own 
lent  the  words,  that  of  his  fcheme  every  article  is  Wrong.  It  is 
not  true  (fay  they)  that  God  exacts  of  man,  or  ever  did 
exaft  of  him,  an  obedience  abfolutely  perfe<ft  ;  for  under 
every  difpenfation  man  was  in  a  ftate  of  difeipline,  and 
had  habits  of  virtue  and  piety  to  acquire  ;  and  it  is  pro¬ 
bable  that  his  progrefs  in  piety,  virtue,  and  wifdom,  will 
continue  for  ever,  as  none  but  God  is  perfeft  and  fta- 
tionary,  and  incapable  of  deviating  from  the  line  of  rec* 
titude.  Moft  of  them,  after  Biftiop  Bull,  diflike  the 
ufe  of  fuch  unfcriptural  phrafes  as  the  injlrument  ofjujli- 
f cation ,  applied  either  to  faith  or  to  works ;  and  think, 
that  by  confidering  God  as  the  foie  juftifier  of  man, 
upon  certain  conditions,  they  can  more  precifelv  afeer- 
tain  the  diftinft  provinces  of  faith  and  obedience  in  the 
fcheme  of  juftification,  than  either  their  brethren  of  the 
old  fchool  of  Arminius,  or  their  rivals  of  the  fchool  of 
Calvin. 

^heii  vn  By  the  very  conftitution  of  man,  piety  and  Virtue  are 
,a.ter  it  duties  which,  if  he  do  not  fincerely  perform,  he  mull: 
u*  of  courfe  forfeit  the  favour  of  his  Maker  5  but  the  moft 
perfeft  performance  of  his  natural  duties  would  not  en¬ 
title  him  to  a  fupernatural  and  eternal  reward.  Eternal 
life  is  the  gift  of  God  through  Jefus  Chrift  ;  and  it  is 
furely  reafonable  that  we  {hould  acknowledge  it  to  be 
fo,  and  not  claim  it  as  a  debt  due  to  our  merits.  The 
pious  and  virtuous  man  has  a  natural  claim  to  more  hap- 
pinefs  than  mifery  during  the  period  of  his  exiftence,  a 
claim  founded  on  the  attributes  of  that  God  who  called 
him  into  being  ;  but  he  has  no  natural  claim  to  a  future 
life,  and  ftill  lefs  to  a  perpetuity  of  exiftence.  This  is 
a  truth  not  more  clearly  taught  in  the  holy  feripture 
than  confonant  to  the  foundeft  philofophy  :  and  yet,  by 
not  attending  to  it,  have  St  Paul  and  St  James  been  fet 
at  variance,  and  the  moft  oppofite  dodtrines  taught  re- 
fpe&ing  the  juftification  of  Chriftians. 

Becaufe  faith  in  Chrift  cannot  entitle  a  wicked  man 
to  eternal  happinefs ,  one  clafs  of  divines  feem  to  infer 
that  fuch  faith  is  not  neceflary  to  Chriftian  jujlfcation , 
and  that  “  his  faith  cannot  be  tvrong  whofe  life  is  in  the 
right.”  They  proceed  upon  the  fuppofition  that  man  is 
Vol.  XX.  Part  I. 
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naturally  immoral  ^  that  piety  and  virtue  are  entitled  Theology 
to  reward ;  and  that  therefore  the  pious  and  virtuous  ™ore 
man,  whatever  be  his  belief,  muft  undoubtedly  inherit  Uftfa„ 
an  eternal  reward.  But  this  is  very  fallacious  reafoning. «  ,r  -  —  ^ 
That  piety  and  virtue  are  through  the  divine  juftice  and 
benevolence  entitled  to  reward,  is  indeed  a  truth  incon¬ 
trovertible  ;  but  that  man  who  is  of  yefterday  is  natu¬ 
rally  immortal  j  that  a  being  who  began  toexift  by  the 
mere  good  will  of  his  Maker,  has  in  himfelf  a  principle 
of  perpetual  exiftence  independent  of  that  will — is  a  di¬ 
rect  contradiction.  Whatever  began  to  be,  can  be  con¬ 
tinued  in  being  only  by  the  power,  and  according  to 
the  pleafure,  of  the  infinite  Creator  5  but  it  pleafed  the 
Creator  of  his  free  grace  at  firft  to  promife  mankind 
eternal  life,  on  the  fingle  condition  of  their  firft  father’s 
obferving  one  pofitive  precept.  That  precept  was  vio¬ 
lated,  and  the  free  gift  loft  ;  but  the  covenant  was  re¬ 
newed  in  Chrift,  who  “  by  his  death  hath  abolifhed  20i? 
death,  and  by  his  refurrcdHon  hath  brought  to  light  life  Faith  the 
and  immortality.”  The  condition  annexed  to  the  gift  foie  con- 
thus  reftored  Was  faith  ;  for  “being  jufiified  by  faith  *,d.it!C.n  °fr 
we  have  peace  with  God  through  our  Lord  Jefus  Cbri it ;  ^tion^r 
by  whom  alfo  we  have  accefs  by  faith  into  this  grace  culiaViy 
wherein  weftand,  and  rejoice  in  the  hope  of  the  Glory  <  hiiftian; 
OF  God.”  Faith  therefore  in  the  So  <  of  God  and  Sa-  *  hom.  v- 
viour  of  the  world,  is  not  only  a  condition,  but  the  fo!e  r’*' 
condition,  of  that  juftification  which  is  peculiarly  Chri- 
ftian  }  for  fince  Chrift,  without  any  co-operation  of  ours, 
hath  purchafed  for  us  the  free  gift  of  eternal  life,  we 
fhall  be  guilty  of  the  groffeft  ingratitude  to  our  Divine 
Benefadtor,  and  impioufly  claim  an  independence  on 
God,  if  we  look  upon  that  gift  either  as  a  right  in¬ 
herent  in  our  nature,  or  as  a  debt  due  to  our  meritorious 
deeds.  210 

But  though  faith  be  the  condition  of  juftification,  as  but  not  of 
that  implies  the  inheritance  of  eternal  life ,  there  are  obtaininS 
other  conditions  to  be  performed  before  a  man  can  be  eft 
put  in  poffeffion  of  eternal felicity .  By  a  law  long  prior  PPHX 
to  the  promulgation  of  the  gofpel — a  law  interwoven 
with  our  very  being — no  man  can  enjoy  the  favour  of 
his  Maker,  who  does  not  make  it  his  conftant  endea¬ 
vour  “to  do  juftly,  to  love  mercy,  and  to  walk  humbly 
with  his  God.”.  This  law  was  in  force  before  man  fell ; 
it  continues  to  be  in  force  now  that  he  is  redeemed  j 
and  it  will  not  be  abrogated  even  at  that  period  when  2ir 
faith  (hall  give  place  to  vifion,  and  hope  to  enjoyment.  The  dif- 
By  the  grace  of  the  Chriftian  covenant,  all  mankind  are  &rfnt  con- 
rendered  immortal  in  confequence  of  the  death  and  re-^!tl.ons?f 
furrection  ol  Chrift,  who  is  the  Lamb  ftain,  in  the  divine  Vour  and  of 
decree,  from  the  foundation  of  the  world  ;  but  to  obtain  eternal  life* 
immortal  happinefs ,  they  muft  obferve  the  conditions 
both  of  nature  and  of  revealed  religion,  which  are  re¬ 
pentance  from  dead  works,  and  faith  in  Chrift  the  Re 
deemer.  The  former  is  that  condition  upon  which  alone 
we  can  retain  the  Divine  favour,  and  of  courle  enjoy 
either  prefent  or  future  happinefs ;  the  latter  is  a  moft 
equitable  acknowledgement  required  of  us,  that  perpe¬ 
tual  confcious  exiftence  is  neither  a  right  inherent  in 
our  nature,  nor  a  debt  due  to  our  virtuous  obedience, 
but  merely  the  gift  of  God  through  Jefus  Chrift  our 
Lord. 

“  To  make  the  diftinft  provinces  of  faith  and  works 
in  the  bufmefs  of  juftification  clear,  let  us  fuppofe  (fays, 

Biftiop  Warburton  f),  that,  at  the  publication  of  the 
gofpel,  all  to  whom  the  glad  tidings  of  immortality  chap.  V 
3  ^  were 
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were  offered  on  the  condition  of  faith  in  Jefus  had  been 
moral  or  virtuous  men,  and  on  that  account  entitled  (as 
natural  religion  teacheth)  to  the  favour  of  God  and  an 
abundant  reward  *  is  it  not  felf- evident  that  FAITH 
ALONE,  exclufiveof  the  condition  of  good  works,  would, 
in  that  cafe,  have  been  the  very  thing  which  fififed  or 
entitled  them  to  life  everlafitig  F  But  are  good  works  ^ 
therefore,  of  no  ufe  in  the  Chriftian  fyffem  ?  So  far 
from  it,  that  thofe  only  who  ferve  God  in  ffneerityand 
in  truth  are  capable  of  the  juftification  which  faith  alone 
embraces  *,  for,  to  illuffrate  this  matter  by  a  familiar  in¬ 
flan  ce,  fuppofe  a  Britifh  monarch  to  bellow,  in  free  gift , 
a  certain  portion  of  his  own  domains ,  to  which  immor¬ 
tality  may  well  be  compared,  upon  fuch  of  his  fubje&s 
as  fliould  perform  a  certain  fervice  to  which  they  were 
not  obliged  by  the  laws  of  the  kingdom  ;  it  is  evident 
that  the  performance  of  this  laft  fervice  ONLY  wrould  be 
the  thing  which  entitled  them  to  the  free  gift.  Yet  it 
is  obvious  that  obedience  to  the  laws,  which  gave  them 
a  cla;m  to  prote&ion  as  fubjefts,  in  the  enjoyment  OF 
THEIR  OWN  PROPERTY  (to  which  the  reward  offered  by 
natural  religion  may  be  compared),  would  be  a  previous 
and  neceffary  qualification  to  their  enjoyment  of  their 
new  pofftflion  ;  fince  it  is  abfurd  to  fuppofe  that  fuch  a 
gift  could  be  intended  for  rebels  and  traitors,  or  indeed 
for  any  but  good  and  faithful  fervants  of  their  king  and 
country.”  Well  therefore  might  the  apoflle  reprove  the 
ignorance  or  licentioufnefs  of  certain  of  his  converts  at 
Home,  in  hisqueflion — “  Do  we  then  make  void  the 
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to  us  upon  the  exprefs  condition  that  we  obey  the  law  ™oreP«u 
of  the  gofpel  -7  “  for  God  will  render  to  every  man  ac ■  ^ariy.  ^ 
cording  to  his  deeds  :  to  them  that  are  contentious  and 
do  not  obey  the  truth,  but  obey  unrighteoufnefs,  indig¬ 
nation  and  wrath  }  tribulation  and  anguifh  upon  every 
foul  of  man  that  doth  evil,  of  the  Jew  fir  ft  and  alfo  of 
the  Gentile  5  but  glory,  honour,  and  peace  to  everv 
man  that  worketh  good,  to  the  Jew  fir  ft  and  alfo  to  the 
Gentile  *.”  #  Ro 


Such  are  the  notions  of  juftification  entertained  by s 


law  through  faith  ?  God  forbid!  yea,  we  establish 


obedience  to  it  being  the  previous  qualifi¬ 
cation  of  all  who  are  entitled  to  the  fruits  of  juftifying 
faith — LIFE  AND  IMMORTALITY. 

Had  proper  attention  been  paid  to  this  diftindlion, 
which  St  Paul  every  where  makes  between  fuch  duties  as 
are  common  to  all  religions  that  are  true,  and  thofe 
which  are  peculiar  to  the  Chriftian  revelation,  many 
ufelefs  controverfies  might  have  been  avoided  refpedling 
the  inftrument  of  juftification  and  the  conditions  of  the 
Chriftian  covenant.  By  not  attending  to  it,  the  divines 
of  one  fchool,  who  perceive  that  the  mere  belief  of  any 
truth  whatever  cannot  entitle  a  man  to  eternal  felicity, 
have  almoft  dropt  faith  from  their  fyftem  of  Chriftianity, 
and  taught  moral  duties  like  Pagan  philofophers ;  whilft 
another  party,  who  err  almoft  as  far  in  their  interpre¬ 
tations  of  feripture,  finding  eternal  life  reprefented  as 
the  gift  of  God ,  and  faith  in  Chrift  as  the  inftrument  or 
means  by  which  that  gift  muft  be  accepted,  have  ex¬ 
punged  from  their  fyftem  the  neceftity  of  good  works, 
forgetting  furely  that  wicked  believers,  like  believing 
devils,  may  be  doomed  to  an  eternity  of  torments.  But 
the  fum  of  Chriftianity,  as  we  are  taught  by  the  beloved 
difciple,  is  comprehended  in  this  one  commandment  of 
God,  “  that  we  fhould  believe  on  the  name  of  his  Son 
Jefus  Chrift,  and  love  one  another  as  he  gave  us  com¬ 
mandment.”  In  perfeft  harmony  with  him,  the  great 
apoftle  of  the  Gentiles  affures  us*,  that  “in  Chrift  .Te- 
fus  nothing  can  avail  to  our  eternal  happinefs  but  faith 
which  WORKETH  BY  LOVE  }”  and  he  informs  Titus  f , 
that  it  “  is  a  true  faying,  and  what  he  wills  to  be  con- 
ftantly  affirmed,  that  they  who  have  believed  in  God 
be  careful  to  maintain  good  works.” 

Indeed  no  man  can  have  complete  faith  in  Chrift 
who  believes  not  the  promifes  of  the  gofpel }  but  all 
thofe  promifes,  except  the  fingle  one  of  refurre&ion 
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thofe  who  in  the  prefent  age  have  been  confidered  as 
the  leaders  f  of  the  fe£t  of  Arminians.  How  far  they  f  Mark 
are  juft,  the  reader  muft  decide  for  himfelf}  but  under ton'^ 
every  view  of  this  do&rine  which  we  have  taken,  the^W)&t 
Chriftian  covenant  appears  much  more  gracious  than 
that  into  which  Adam  was  admitted  in  paradife  ;  fince  The  Chri 
it  affords  room  for  repentance,  even  to  that  man,  whoftiancov« 
may  be  fo  unhappy  as  to  be  drawn  for  a  time  into  apof- cantm()re 
tafy  from  the  terms  of  the  covenant.  Whether  the  fhanthe 
death  of  Chrift  therefore  was  a  dirett  atonement  for  the paradifii. 
actual  fins  of  men,  or  only  operated  as  fuch  indire£ilyz& 
by  procuring  for  them  repeated  opportunities  of  repent¬ 
ance,  it  is  an  undoubted  truth,  that  “  if  through  the 
offence  of  one  many  be  dead,  much  more  the  grace  of 
God,  and  the  gift  by  grace,  which  is  by  one  man,  Jefus 
Chrift,  hath  abounded  unto  many.  And  not  as  it  was 
by  one  that  finned,  fo  is  the  gift  :  for  the  judgment 
was  of  one  offence  to  condemnation ,  but  the  free  gift  is 
of  many  offence  to  juf  if  cation  J.”  J  Rom,  v 

Thus  gracioufly  has  the  divine  goodnefs  difplayed  it-  l6t  I7- 
felf  in  the  reft  oration  of  our  loft  inheritance.  But  it 
ftopt  not  here.  The  fame  bountiful  Lord  of  life,  for  its 
further  fecurity,  imparts  to  every  true  believer  the 
ftrength  and  light  of  his  holy  fpirit  to  fupport  faith  in 
working  out  our  own  falvation.  Our  bleffed  Saviour 
promifed,  before  he  left  this  world,  to  fend  to  his 
followers  the  Holy  Ghoft  or  Comforter  to  abide 
with  them  for  ever,  to  guide  them  into  all  truth, 
to  bring  all  things  to  their  remembrance  whatfo- 
ever  he  had  faid  unto  them,  and,  as  we  learn  from 
other  paffages  of  feripture,  to  “  work  in  them  both 
to  will  and  to  do  of  his  good  pleafure.”  How  amply 
this  promife  was  fulfilled  to  the  apoftles,  we  have  al¬ 
ready  feen  5  but  we  are  not  to  fuppofe  that  it  was  re-  215 
ftri&ed  to  them.  As  man  is  defigned  for  a  fupernaturaKhri^ 
ftate  in  heaven,  he  ftands  in  need  of  fupernatural  direc- 
tion  to  guide  him  to  that  ftate.  “  No  man  (fays  our 
Saviour)  can  come  to  me  except  the  Father  draw  him} 
for  as  no  man  knoweth  the  things  of  a  man  fave  the 
fpirit  of  a  man  which  is  in  him,  even  fo  none  knoweth 
the  things  of  God  but  the  Spirit  of  God.”  This  om- 
nifeient  Spirit  indeed  “  fearcheth  all  things,  yea  even 
the  deep  things  of  God,”  and  revealeth  them  to  the 
fons  of  men,  to  enlighten  their  underftandings  and  pu¬ 
rify  their  hearts.  The  grace  which  he  fheds  abroad  is 
either  external  and  general,  or  internal  and  particular. 

The  former  has  been  extended  to  the  whole  church  of 
God  under  the  patriarchal,  Mofaic,  and  Chriftian  dif- 
penfations,  in  fuch  a  revelation  of  the  divine  will  as  was 
ftlfficient  to  inftru£l  men  unto  eternal  life,  whether  they 
had  a  clear  view  or  not  of  that  ftupendous  plan  of  re¬ 
demption,  by  which  the  kingdom  of  heaven  was  opened 
to  them  after  the  forfeiture  of  the  terreftrial  paradife ; 
for  there  have  been  “  holy  prophets  ever  fince  the  world 
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by  the  Holy  Ghoft*.”  Hence  it  is  that  all  fcripture 
was  given  by  infpiration  of  God  to  teach  us  every  thing 
ii.  which  it  is  neceffary  for  us  to  know  and  believe  ;  and 
1.  the  fcripture  is  that  work  of  the  Spirit  which  is  extended 
u  to  the  univerfal  church. 

But  the  fame  fpirit  which  thus  generally  reveals  the 
object  of  faith  to  the  church,  does  likewife  particularly 
illuminate  the  minds  of  individual  believers,  working  in 
them  an  affent  to  that  which  is  taught  them  from  the 
written  word.  It  was  thus  that  u  the  Lord  opened  the 
xvi.  heart  of  Lydia  f ;  that  five  attended  to  the  things  which 
were  fpoken  by  Paul;”  it  is  thus  that  “  the  word  preach¬ 
ed  doth  not  profit  if  it  be  not  mixed  with  faith  in  them 
iv.  2.  who  hear  it  J  and  it  is  thus  that  “  God  deals  to  every 
man  the  meafure  of  faith  §  for  “  by  grace  are  we 
faved  through  faith,  which  is  not  of  ourfelves ;  it  is  the 
gift  of  God  ||.”  This  illumination  of  the  Spirit  was 
conveyed  to  the  apoftles  u  in  a  found  from  heaven  as 
of  a  rulhing  mighty  wind,”  becaufe  it  was  meant  totef- 
tify  to  the  world  that  they  were  chofen  minifters  of  the 
gofpel ;  but  the  ordinary  Chriftian  receives  it  “  in  the 
Hill  fmall  voiee,”  becaufe  it  is  conveyed  to  him  only  to 
“  open  his  undemanding  that  he  may  underftand  the 
feriptures.” 

Another  operation  of  the  Spirit  on  the  minds  of  be¬ 
lievers  is  that  which  in  fcripture  is  called  REGENERA¬ 
TION  ;  for  “  according  to  his  mercy  God  faveth  us  by 
the  waftring  of  regeneration  and  renewing  of  the  Holy 
Ghoft'*,  which  he  fheds  on  us  abundantly  through  Jefus 
Chrift  our  Lord/’  To  thofe  who  believe  that  we  de¬ 
rive  from  Adam  a  corrupted  nature,  this  particular 
grace  muft  appear  fo  abfolutely  neceffary,  that  without 
it  we  could  have  no  relifh  for  heaven  or  heavenly  things.” 

“  The  natural  man  (we  are  told)  receiveth  not  the 
things  of  the  fpirit  of  God  ;  for  they  are  foolifhnefs  to 
him ;  neither  can  he  know  them,  becaufe  they  are  fpi- 
ritually  difeerned.”  Indeed  whatever  be  the  powers  of 
our  moral  faculties,  when  compared  with  thofe  of  our 
firft  father,  it  is  fo  long  before  they  be  completely  de¬ 
veloped,  that  we  fhould  infallibly  be  loft,  if  we  were 
not  bleffed  by  a  fupernatural  guide,  when  reafon  is  in¬ 
capable  of  directing  our  condu£L  Our  paftions  and  ap¬ 
petites  are  in  their  full  (Length  before  experience  has  v 
furnifhed  the  mind  with  materials,  by  means  of  which 
motives  may  be  weighed  ;  and  therefore  it  would  be 
impoffible,  during  the  giddy  period  of  youth,  to  keep 
them  in  due.fubje&ion,  or  to  prevent  vicious  habits  from 
being  formed,  were  we  no*  influenced  by  divine  grace. 
So  true  is  it,  that  u  exeept  a  man  be  born  again  of  wa- 
ter^  and  of  the  Holy  Ghoft,  he  cannot  enter  into  the 
kingdom  of  God.”  This  change  in  our  difpofitions, 
from  an  immoderate  attachment  to  earth  to  a  relifh  for 
the  things  of  heaven,  is  in  fcripture  called  “  a  renewing 
of  our  minds,  a  new  creation,  a  new  man  in  oppofi- 
tion  to  our  natural  difpofition,  which  is  called  “  the  old 
man,  corrupted  according  to  the  deceitful  lufts.”  The 
ancient  fathers  of  the  church,  as  well  as  feme  very  emi¬ 
nent  modern  divinesf,  generally  fpeak  of  baptifm  as  the 
mftrument  in  God’s  hand  of  man’s  regeneration  ;  and  for 
the  truth  of  their  opinion  they  appeal  to  John  iii.  3,  5. 
Ephef.  v.  25,  26.  and  I  Cor.  vi.  11.  in  which  great 
ftrefs  Is  certainly  laid  on  the  wafhing  of  water,  as  well 
as  on  fan&ification  by  the  word. 
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A  third  offiee  of  the  Holy  Spirit  is  to  lead,  direft,  Theology 
and  govern  us  through  all  the  periods  of  our  lives. 

Without  fuch  a  leader  and  guide,  the  temptations  with  1  ftiao 

which  we  arc  furrounded  would  certainly  overcome  us,  t - vr—J 

and  we  fhould  faint  long  before  we  arrive  at  the  end  of  217 

our  journey.  By  the  very  conftitution  of  our  nature  we  $ui(*es 

are  fubje&ed  in  fome  degree  to  the  influence  of  fenfe, 

of  which  the  objects  are  prefent,  whilft  the  enjoyments  \[(c  b 

of  heaven  are  future,  and  feen,  as  at  a  diftance,  only  by 

the  eye  of  faith;  but  “  the  law  of  the  Spirit  of  life,  in 

Chrift  Jefus,  hath  made  us  free  from  the  law  of  fin  and 

death  for  God  worketh  in  us  both  to  will  and  to  do 

of  his  good  pleafure ;  and  as  many  as  are  thus  led  by  the 

fpirit  of  God,  they  are  the  fons  of  God;  and  while  they 

walk  in  the  Spirit,  they  do  not  fulfil  the  lufts  ot  the 

flefh.”  Without  the  aid  of  the  fame  Spirit,  we  could 

not  even  make  our  prayers  acceptable  ;  for  fince  “  our 

confidence  in  God  is,  that  he  heareth  us  only  when  we 

afk  any  thing  according  to  his  will ;  and  fince  we  know 

not  what  we  fhould  pray  for  as  we  ought,  the  Spirit  itfelf 

maketh  interceflion  for  us  with  groanings  whieh  cannot 

be  uttered*.  .  '  .  *Rom. vii, 

A  fourth  operation  of  the  Holy  Ghoft,  as  he  is  the  26. 
fan&ifier  of  Chriftians,  is  to  join  them  to  Chrift,  and 
make  them  members  of  that  one  body  of  which  he  is 
the  head.  “  For  by  one  Spirit  are  we  all  baptized  into 
one  body  f  ;  and  as  the  body  is  one  and  hath  many  f..r  Cor. 
members,  and  all  the  members  of  that  one  body  being*11, 
many  are  one  body,  fo  alfo  is  Chrift.”  “  Hereby  we  mik2J 
know  that  God  abideth  in  us,  by  the  Spirit  which  he  to  Chrift, 
hath  given  us  and  as,  in  the  ordinary  courfe  of  his 
dealings  with  Chriftians,  this  Spirit  is  firft  given  in  bap¬ 
tifm,  fo  is  it  continued  to  the  faithful  by  the  inftrumen- 
tality  of  the  Lord’s  fupper.  That  ordinance  we  have 
elfewhere  (fee  SUPPER  of  the  Lord}  proved  to  be  a 
federal  rite ;  and  furely  no  time  can  be  fuppofed  fo 
highly  fan&ified  for  the  reception  of  the  graces  of  the 
Holy  Spirit,  as  that  in  which  we  renew  our  federal 
union  with  our  Lord  and  Mafter  in  the  communion  of 
his  body  and  blood. 

It  is  likewife  the  office  of  the  Holy  Ghoft  to  give  us 
an  earned  of  our  everlafting  inheritance,  to  create  in  us 
a  fenfe  of  the  paternal  love  of  God,  and  thereby  to  af- 
fure  us  of  the  adoption  of  fons.  “  As  many  as  are  led 
by  the  Spirit  of  God,  they  are  the  SONS  of  God  *,  and 
becaufe  we  are  fons,  God  hath  fent  forth  the  fpirit  of 
his  Son  into  our  hearts.  For  we  have  not  received  the 
fpirit  of  bondage  again  to  fear  ;  but  we  have  received 
the  Spirit  of  adoption,  whereby  we  cry  Abba  Father  ; 
the  Spirit  itfelf  bearing  witnefs  with  our  fpirit,  that  we 
are  the  children  of  God  J.”  t  Ga*- 

As  the  gifts  of  grace  are  generally  annexed  to  means, : 
to  the  proper  ufe  of  the  word  and  facraments,  it  is  a 
fixth  office  of  the  fame  Spirit  to  fan&ify  fuch  perfons  as 
are  regularly  fet  apart  for  the  work  of  the  miniftry,  and  2I 
ordained  to  offer  up  the  public  prayers  of  the  people  ;  to  and  fandli- 
blefs  them  in  the  name  of  God  ;  to  teach  the  doflrinesfies  the  ad- 
of  the  gofpel';  to  adminifter  the  facraments  inftituted  by  n^n^rsi" 
Chrift  \  and  to  perform  all  things  neceffary  “  for  the^jft°Jr^C 
perfe&ing  of  the  faints,  for  the  work  of  the  miniftry,  ofThegof 
for  the  edifying  of  the  body  of  Chrift  The  fame  pel. 

Spirit  which  illuminated  the  apoftles,  and  endowed  $  iv* 
them  with  power  from  above  to  perform  perfonally  their  *** 
apoftolic  functions,  fitted  them  alfo  for  fending  others, 
as  they  were  fent  by  their  Divine  Mafter;  and  for  efta-. 
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Theology  biifliing  fuel)  a  conftitutlon  of  the  church  as  was  beft 
niore  pecu-  acJapted  for  preferving  Chriftians  in  the  unity  of  the 
Spirit  and  bond  of  peace.  They  committed  a  Handing 
power  to  a  fucceflive  miniftry  to  be  conveyed  down  to 
the  end  of  the  world j  and  thofe  who  are  veiled  with 
that  power  are  obliged  to  ii  take  heed  unto  themfelves, 
and  to  all  the  flock  over  which  the  Holy  Ghost  hath 
made  them  overfeers,  to  feed  the  church  of  God,  and 
to  contend  earneftly  for  the  faith  which  was  once  deli¬ 
vered  unto  the  faints  V’  See  Episcopacy,  Indepen¬ 
dents,  Presbyterians,  Pope,  and  Quakers. 

By  thefe,  and  the  like  means,  doth  the  Spirit  of  God 
fandiify  the  fons  of  men  j  and  in  confequence  of  this 
fandlification  proceeding  immediately  from  his  office,  he 
is  called  the  Holy  Spirit  and  the  Comforter.  This 
is  fuch  a  provifion  “  for  renewing  us  in  the  fpirit  of  our 
minds,  and  enabling  us  to  put  on  the  new  man,  which, 
after  God,  is  created  in  righteoufnefs  and  true  holinefs,” 
as,  when  made  known  by  revelation,  appears  to  have 
been  expedient,  may  be  conceived  to  have  been  even 
neceffary,  and,  though  reafon  could  hardly  have  hoped 
for  it,  is  contradicted  by  none  of  our  natural  notions 
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troverfies  to  which  it  has  given  rife  in  the  church  of 
God  $  fome  contending  that  it  is  given  only  unto  the 
eledl,  upon  whom  it  operates  with  refiftlefs  efficacy  5 
others  affirming  that  it  is  offered  to  all,  but  in  fuch  a 
maimer  as  that,  by  the  abufe  of  their  free  will,  it  may 
be  “  refilled,  grieved,  and  quenched  >”  and  forae  few, 
Hill  intoxicated  with  the  pride  of  PELAGIUS,  think  it 
is  not  neceflary,  and  of  courfe  is  not  bellowed. 

The  queltions  concerning  ele&ion,  the  efficacy  of 
grace ,  and  the  final  per/ ever  an  ce  of  the  faints ,  we  have 
Hated  elfewhere,  and  given  a  fummary  view  of  the  ar¬ 
guments  by  which  the  contending  parties  maintain  their 
refpedive  opinions  (fee  Predestination)  ;  and  the 
texts  of  Scripture  which  we  have  juft  quoted,  under  the 
different  heads  of  fandlification,  fliow  fufficiently  that 
the  opinion  of  Pelagius  is  diredlly  contrary  to  the  doc¬ 
trine  of  the  apoftles.  It  may  not  be  improper  to  en¬ 
quire  whether  it  be  as  agreeable  to  reafon  and  experi¬ 
ence  as  its  patrons  feem  to  imagine. 

If  it  be  unreafonablc  to  expedl  any  affiftance  from 
the  Spirit  of  God  in  carrying  on  the  work  of  our  own 
falvation,  how  came  fo  many  of  the  wife  ft  and  bell  of 
men  in  all  ages  to  believe,  that  he  who  lincerely  endea¬ 
vours  to  difeharge  his  duty  is  fupported  in  that  endea¬ 
vour  by  affiftance  from  heaven  ?  That  fuch  was  the  po¬ 
pular  belief  of  the  early  Greeks,  is  evident  from  the 
poems  of  Homer  \  in  which  we  everywhere  find  fome 
god  calming  the  paffions  of  the  heroes,  altering  their 
determinations  when  improper,  and  infpiring  them  with 
wilHom.  Nor  was  this  the  fentiment  of  the  poets  only. 
Socrates,  it  is  well  known,  profeffed  to  believe  that  his 
2*2  own  conduct  was  under  the  diredlion  of  a  fuperior  fpirit, 
Opinions  of  which  he  called  a  deemon  ;  and  Plutarch,  as  we  find 
the  hea-  him  qUOted  by  Wollafton,  fpeaks  of  the  gods  affifting 
men,  by  u  exciting  the  powers  or  faculties  of  the  foul  5 
by  fuggefting  fecret  principles, imaginations, or  thoughts ; 
or,  on  the  contrary,  by  diverting  or  Hopping  them.” 
Of  the  fame  opinion  mull  Cicero  have  been,  when  he 
faid,  “  Habit  illud  quidem,  quod  locum  hunc  continet, 
de  quo  agimus,  effe  Deos,  et  eorum  providentia  mun- 
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not  conceivable  that  a  particular  providence  can  be  ad-  rheology 
miniftered  without  the  influence  of  the  Deity  cn  the WOfe pecu. 
minds  of  men.  That  the  poets  and  philofophtrs  of  theliatl^«- 
heathen  world  derived  thefe  notions  from  primeval  tra- , 
dition,  cannot,  we  think,  be  queftioned  :  but  it  they 
were  abfurd  in  themfelves,  or  apparently  contradidiory 
to  the  laws  of  nature,  they  would  not  furely  have  been 
fo  univerfally  embraced ;  for  it  will  fcarcely  be  denied, 
that  Socrates  and  Cicero  were  men  of  as  great  natural 
fagacity  as  Pelagius  or  any  of  his  followers.  It  is  in¬ 
deed  fo  far  from  being  incredible  that  the  Father  of 
fpirits  occafionally  diredls  the  thoughts  and  adlions  of 
men,  that  we  believe  there  are  very  few  who  have  made 
obfervations  on  themfelves  and  their  own  affairs,  who 
have  not  found,  on  refledtion,  many  inftances  in  which 
their  ufual  judgment  and  fenfe  of  things  were  over- 
ruled,  they  know  not  how  or  why ;  and  that  the  adlions 
which  they  performed  in  thofe  circumftances  have  had 
confequences  very  remarkable  in  their  general  hiftory. 

See  Providence,  N°  18,  19. 

This  being  the  cafe,  why  ffiould  the  pride  of  Chri¬ 
ftians  make  them  hefitate  to  admit,  on  the  authority  of 
divine  revelation,  what  Socrates,  and  Plutarch,  and  Ci¬ 
cero,  and  all  the  virtuous  and  wife  men  of  antiquity, 
admitted  in  effedl,  on  no  better  evidence  than  that  of 
oral  tradition,  fupported  by  their  own  meditations  on 
their  own  thoughts,  and  the  principles  of  their  own 
condudi  ?  Is  it  that  they  fee  not  fuch  beneficial  effedls* 
of  Chriftianity  as  to  induce  them  to  believe  the  profef- 
fors  of  that  religion  to  be  indeed  “  chofen  to  falvation 
through  the  fandlification  of  the  Spirit  X  ?”  Let  them  t  Theff.ii. 
ftudy  the  practical  precepts  of  the  gofpel,  confidtr  the  3* 
confequences  which  they  have  had  on  the  peace  and 
happinefs  of  fociety,  and  compare  the  general  conduft 
of  Chriftians  with  that  of  the  Jews,  Pagans,  and  Maho¬ 
metans  (fee  Religion),  and  they  will  doubtlefs  find 
reafon  to  alter  their  opinion  *,  andJ  let  thofe  who  em¬ 
brace  the  truth,  remember,  that  as  they  are  the  temple 
of  God,  if  the  Spirit  of  God  dwell  in  them,  “  it  is  their 
indifpenfable  duty  to  cleanfe  themfelves  from  all  filthi- 
nefs  of  the  flefb  and  fpirit  j  to  follow  peace  with  all  men, 
and  holintfs,  without  wdiich,  *0  man  ihall  fee  the  Lord  5 
and  to  work  out  their  own  falvation  with  fear  and  trem¬ 
bling,  fince  it  is  God  who  worketh  in  them  both  to  will 
and  to  do  of  his  good  pleafure.”  22^ 

From  this  ftiort  view  of  the  feveral  difpenfations  of  The  gofpel 
revealed  religion,  it  is  evident  that  the  gofpel  is  not  on- the  laft  re¬ 
ly  the  beft  but  the  laft  gift  of  the  kind  which  man  hasvc*atI0n' 
to  expedl  from  his  Maker ;  that  the  fchenie  of  revela¬ 
tion  is  completed ;  and  that  the  pretences  of  Mahomet 
and  of  more  modern  entbufiafts  to  divine  infpiration  are 
not  only  falfe,  but  fraught  with  contradidlions.  All 
thefe  men  admit  the  divine  origin  of  the  Mofaic  and 
Chriftian  religions  ;  but  it  appears  from  the  feriptures, 
in  which  thofe  religions  are  taught,  that  the  fyftem  or 
revealed  truths  which  conftitute  the  Patriarchal,  Mo- 
faic,  and  Chriftian  revelations,  commenced  w  ith  the  fall 
of  man,  and  that  it  mu  ft  therefore  nectffanly  end  with 
his  reftoration  to  life  and  immortality  by  the  facrifice  of 
Chrift  upon  the  crofs.  A  new  revelation  therefore  like 
that  of  Mahomet  cannot  be  admitted  without  rejedling 
the  whole  Bible,  though  the  impoftor  bimfelf  every¬ 
where  acknowledges  the  infpiration  of  Abraham,  Oj. 

Mofes,  and  of  Chrift.  Nor  is  greater  regard  due  to 
the  claims  of  Chriftian  enthufiafts.  Such  as  pretend  to 
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have  been  In  heaven  *,  and  thence  to  have  brought 
fpiritual  difcoveries  to  the  earth,  have  either  forgotten 
or  never  under  ftood,  that  in  the  fcriptures  of  the  Old 
and  New  Teftaments  the  great  feene  o  Providence  ap¬ 
pears  to  be  clofed  in  the  full  completion  of  its  one  regu¬ 
lar,  entire,  and  eternal  purpofe  ;  that  St  Paul  has  pro¬ 
nounced  f  a  curfe  on  any  man  or  angel  from  heaven 
who  (hall  preach  another  gofpel  than  what  has  been  al¬ 
ready  preached  by  the  apofties  and  evangelifts  >  that  in 
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their  writings  we  are  taught  every  thing  which  it  is  our  Theology 


duty  to  believe  or  to  pradife  in  order  to  our  own  falva-  ™ore  Pec^- 
tion  j  and  that  we  have  the  promife  of  our  blelfed  ilar^a^hn'‘ 
Lord  himfelf,  that  the  Spirit  of  truth  (hall  remain  -v  "  » 
with  us  to  guide  us  into  all  necefifary  truth,  till  that 
great  day  when  he  fhall  come  again  to  judge  the  world 
in  righteoufnefs,  and  render  to  every  man  according  to 
his  works. 


THE 

rhec  raf-  THEOPHRASTA,  a  genus  of  plants  belonging  to 
"  the  clafs  pentandria.  See  Botany  Index . 

J  THEOPHRASTUS,  the  philofopher,  was  born 

^Th»' eim  about  371  years  before  Chrift,  and  was  fucceflively  the 
difciple  of  Plato  and  of  Ariftotle.  He  fucceeded  Ari¬ 
ftotle  in  the  Peripatetic  fchool,  and  conduced  the 
charge  with  fuch  high  reputation  that  he  had  about 
2000  fcholars.  He  is  highly  celebrated  for  his  induilry, 
learning,  and  eloquence  *,  and  for  his  generofity  and  pub¬ 
lic  fpirit.  He  is  faid  to  have  twice  freed  his  country 
from  the  oppreflion  of  tyrants.  He  contributed  libe¬ 
rally  towards  defraying  the  expence  attending  the  pub¬ 
lic  meetings  of  philofophers  j  which  were  held,  not  for 
the  fake  of  (bow,  but  for  learned  and  ingenious  conver¬ 
sion.  In  the  public  fchools  he  commonly  appeared,  as 
Ariftotle  had  done,  in  an  elegant  drefs,  and  was  very 
attentive  to  the  graces  of  elocution.  He  lived  to  the 
■'nfit  s  advanced  age  of  85 :  fome  fay  of  107.  Towards  the  clofe 
iifh  of  0f  his  iife>  he  grew  exceedingly  infirm,  and  was  carried 
nki  thy,  to  fchool  on  a  couch.  He  exprefled  great  regret  on 
account  of  the  (hortnefs  of  life  ;  and  complained  that 
nature  had  given  long  life  to  flags  and  crows,  to  whom 
it  is  of  fo  little  value,  and  had  denied  it  to  man,  who,  in 
a  longer  duration,  might  have  been  able  to  attain  the 
fummit  of  fcienee  ;  but  now,  as  foon  as  he  arrives  with¬ 
in  fight  of  it,  is  taken  away.  His  laft  advice  to  his 
difeiples  was,  that,  fince  it  is  the  lot  of  man  to  die  as 
foon  as  he  begins  to  live,  they  would  take  more  pains 
to  enjoy  life  as  it  pa  fifes,  than  to  acquire  poflhumous 
fame  His  funeral  was  attended  by  a  large  body  of 
Athenians.  He  wrote  many  valuable  works,  of  which 
all  that  remain  are,  feveral  treatifes  on  the  Natural  Hi- 
ftory  of  Plants  and  Foffils  5  Of  Winds,  Of  Fire,  &c. 
a  rhetorical  work  entitled  “  Characters,”  and  a  few 
Metaphyfical  Fragments. 

To  Theophraftus  we  are  indebted  for  preferving  the 
works  of  Ariftotle.  See  Aristotle. 

THEOPOMPUS,  a  celebrated  Greek  orator  and 
hi  dorian,  was  born  in  the  ifland  Chios,  and  flourifhed 
in  the  reign  of  Alexander  the  Great.  He  was  one  of 
the  mod  famous  of  all  the  difeiples  of  Ifocrates,  and 
won  the  prize  from  all  the  panegyrifls  whom  Artemifia 
invited  to  praife  Maufolus.  He  wrote  feveral  works, 
which  are  loft. 

THEOREM,  a  propofition  which  terminates  in 
theory,  and  which  considers  the  properties  of  things 
already  made  or  done  ;  or  it  is  a  fpeculative  propofition 
deduced  from  comparing  together  feveral  definitions. 
A  theorem  is  fomething  to-be  proved,  and  a  problem 
fomething  to  be  done. 


the 

THEORETIC,  fomething  relating  to  theory,  or  Theoretic 
that  terminates  in  fpeculation.  || 

THEORY,  in  general,  denotes  any  dodrine  which  Thermae, 
terminates  in  fpeculation,  without  confidering  the  prac-  f 

tical  ufes  or  application  thereof. 

THEOSOPHISTS,  a  fed!  of  men  who  pretend  to 
derive  all  their  knowledge  from  divine  illumination. 

They  boaft  that,  by  means  of  this  celeftial  light,  they 
are  not  only  admitted  to  the  intimate  knowledge  of 
God,  and  of  all  divine  truth,  but  have  accefs  to  the 
moft  fublime  fecrets  of  nature.  They  aferibe  it  to  the 
fingular  manifeftation  of  divine  benevolence,  that  they 
are  able  to  make  fuch  a  ufe  of  the  element  of  fire,  in 
the  chemical  art,  as  enables  them  to  difeover  the  eflen- 
tial  principles  of  bodies,  and  to  difclofe  ftupendous  my- 
fteries  in  the  phyfieal  world.  They  even  pretend  to  an 
acquaintance  with  thofe  celeftial  beings  which  form  the 
medium  of  intercourfe  between  God  and  man,  and  to  a 
power  of  obtaining  from  them,  by  the  aid  of  magic, 
aftrology,  and  other  fimilar  arts,  various  kinds  of  infor¬ 
mation  and  afliftance. 

To  this  clafs  belonged  Paracelfus,  Robert  Fludd,  Ja¬ 
cob  Boehmen,  Van  Helmont,  Peter  Poiret,  and  the  Ro- 
•ficrucians.  They  are  alfo  called  Fl R E-P hilofophers . 

THERAPEUTAi,,  a  term  applied  to  thofe  that  are 
wholly  in  the  fervice  of  religion.  This  general  term 
has  been  applied  to  particular  feds  of  men,  concern¬ 
ing  whom  there  have  been  great  difputes  among  the 
learned. 

THERAPEUTICS,  that  part  of  medicine  which 
acquaints  us  with  the  rules  that  are  to  be  obferved, 
and  the  medicines  to  be  employed,  in  the  cure  of  dif- 
eafes. 

THERMS,  hot  baths  or  bagnios.  Luxury  and 
extravagance  were  in  nothing  carried  to  fuch  heights  as 
in  the  thermae  of  the  Roman  emperors.  Ammian  com¬ 
plains,  that  they  were  built  to  fuch  an  extent  as  to  equal 
whole  provinces  5  from  which  Valefius  would  abate,  by 
reading  pifeince  inftead  of ’ provmcite.  And  yet  after  all, 
the  remains  of  fome  ftill  handing  are  fufticient  teftimo- 
nies  for  Ammian’s  cenfure  ;  and  the  accounts  tranfmit- 
ted  of  their  ornaments  and  furniture,  fuch  as  being  laid 
with  precious  ftones  (Seneca),  fet  round  with  feats  of 
folid  filver  (Pliny),  with  pipes  and  cifterns  of  the  fame 
metal  (Statius),  add  to,  rather  than  take  from,  the  cen- 
fure.  The  moft  remarkable  bagnios  were  thofe  of  Dio- 
clefian  and  Caracalla  at  Rome,  great  part  of  which  re¬ 
mains  at  this  day  •,  the  lofty  arches,  ftately  pillars,  varie¬ 
ty  of  foreign  marble,  curious  vaulting  of  the  roofs,  great 
number  of  fpacious  apartments,  all  at  trad  the  curiofity 
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of  die  traveller.  They  had  alfo  their  fu'mmer  and  win¬ 
ter  baths. 

THERMOMETER,  an  inftrument  for  naea luring 
the  degree  of  heat  or  cold  in  any  bodv. 

The  thermometer  was  invented  about  the  beginning 
‘of  the  17th  century  j  but,  like  many  other  ufeful  in¬ 
ventions,  it  has  been  found  impofiible  to  afcertain  to 
whom  the  honour  of  it  belongs.  Boerhaave  *  afcribes 
it  to  Cornelius  Drebbel  of  Alcmar,  his  own  country- 
‘  man.  Fulgenzio  f  attributes  it  to  his  matter  Paul  Sarpi, 
the  great  oracle  of  the  Venetian  republic  \  and  Viviani 
gives  the  honour  of  it  to  Galileo  J.  But  all  thefe  are 
pott humous  claims.  Sanftoriojj  claims  this  honour  to 
himfelf;  and  his  affertion  is  corroborated  by  Borelli  § 


and^  Malpighi  *  of  the  Florentine  academy,  whofe  par- 
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tiality  is  not  to  be  fufpe&cd  in  favour  of  a  member  of 
the  Patavinian  fchool. 

Perhaps  the  belt  way  to  reconcile  thefe  different 
claims  would  be,  to  fuppote  that  the  thermometer  was 
really  invented  by  different  perfons  about  the  fame  time. 
V  e  know  that  there  are  certain  periods  in  the  progrefs 
of  the  arts  when  the  dream  of  human  genius  runs  in 
the  fame  dire&ion,  and  moves  towards  the  fame  ob- 
jcfl:.  That  part  of  the  current  which  reaches  the  ob- 
je£  fird  may  poffefs  the  title  5  but  the  other  parts  fol¬ 
low  fo  rapidly  and- arrive  fo  foon  after,  that  it  is  impof- 
fible  for  a  fpe&ator  to  decide  which  is  firft  in  point  of 
time. 

1  he  fird  form  of  this  indrument  for  meafuring  the 


iS  degrees  of  heat  and  cold,  was  the  air-thermometer.  It 
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ds  a  well  known  fa£t  that  air  expands  with  heat  fo  as  to 
occupy  more  fpace  than  it  docs  when  cold,  and  that  it  is 
condenfed  by  cold  fo  as  to  occupy  lefs  fpace  than  when 
warmed,  and  that  this  expanfionandcondenfation  is  great¬ 
er  or  lefs  according  to  the  degree  of  heat  or  cold  applied. 
The  principle  then  on  which  the  air-thermometer  was 
conftru&ed  is  very  fimple.  The  air  was  confined  in  a 
tube  by  means  of  fome  coloured  liquor  ;  the  liquor  rofe  or 
fell  according  as  the  air  became  expanded  or  condenfed. 
What  the  fird  form  of  the  tube  was,  cannot  now  per¬ 
haps  be  well  known  3  but  the  following  defeription  of 
the  air-thermometer  will  fully  explain  its  nature. 

The  air-thermometer  confids  of  a  glafs  tube  BE,  fig.  1 . 
connected  at  one  end  with  a  large  glafs  ball  A,  and  at 
the  other  end  immerfed  in  an  open  veflel,  or  terminat¬ 
ing  in  a  ball  DE,  with  a  narrow  orifice  at  D  j  which 
veffel,  or  ball,  contains  any  coloured  liquor  that  will 
not  eafily  freeze.  Aquafortis  tinged  of  a  fine  blue  co¬ 
lour  with  a  folution  of  vitriol  nr  copper,  or  fpirit  of  wine 
tinged  with  cochineal,  will  anfwer  this  purpofe.  But 
the  ball  A  mud  be  fird  moderately  warmed  fo  that 


part  of  the  air  contained  in  it  may  be  expelled  through 
the  orifice  D  ;  and  then  the  liquor  prefifed  by  the  weight 
of  the  atmofphere  will  enter  the  ball  DE,  and  rife^for 
example,  to  the  middle  of  the  tube  at  C,  at  a  mean 
temperature  of  the  weather  ;  and  in  this  date  the  liquor 
by  its  weight,  and  the  air  included  in  the  ball  A,  &c. 
by  its  eladicity,  will  counterbalance  the  weight  of  the 
atmofphere.  As  the  furrounding  air  becomes  warmer, 
the  air  in  the  ball  and  upper  part  of  the  tube,  expand¬ 
ing  by  heat,  will  drive  the  liquor  into  the  lower  ball, 
and  confequently  its  furface  will  defeend  ;  on  the  con¬ 
trary,  as  the  ambient  air  becomes  colder,  that  in  the 
ball  is  condenfed,  and  the  liquor  prefled  by  the  weight 
of  the  atmofphere  will  afeend  3  fo  that  the  liquor  in  the 
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tube  will  afeend  or  defeend  more  or  lefs  according  t0  ti 
the  date  of  the  air  contiguous  to  the  indrument.  To  me" 
the  tube  is  affixed  a  fcale  of  the  fame  length,  divided Sw 
upwards  and  downwards  from  the  middle  C  into  iqo 
equal  parts,  by  means  of  which  the  afeent  and  detent 
of  the  liquor  in  the  tube,  and  confequently  the  varia- 
tions  in  the  cold  or  heat  of  the  atmofphere,  may  be  ob- 
ferved. 

This  indrument  tvas  extremely  defedive;  for  the  airr  J 
in  the  tube  was  not  only  affeded  by  the  heat  and  cold  ^ 
of  the  atmofphere,  but  alfo  by  its  weight. 

The  air  being  found  improper  for  meafuring  with  ac-Tll  < 
curacy  the  variations  of  heat  and  cold  according  to  theof win 
form  of  the  thermometer  which  was  fird  adopted,  ano-  thenr. 
ther  fluid  was  propofed  about  the  middle  of  the  1  ^th 
century  by  the  Florentine  academy.  This  fluid  was 
fpirit  of  wine,  or  alcohol,  as  it  is  now  generally  named. 

The  alcohol  being  coloured,  was  inclofed  in  a  very  fine 
cylindrical  glafs  tube  previoufly  exbaufled  of  its  air,  ha¬ 
ving  a  hollow  ball  at  one  end  A,  fig.  2.  and  hermetically  r 
fealed  at  the  other  end  D.  The  ball  .and  tube  are  filled  ^ 
with  re<ftified  fpirit  of  wine  to  a  convenient  height,  as  to 
C,  when  the  weather  is  of  a  mean  temperature,  which 
may  be  done  by  inverting  the  tube  into  a  veffel  of  ftag- 
nant  coloured  fpirit,  under  a  receiver  of  the  air-pump, 
or  in  any  other  way.  When  the  thermometer  is  proper¬ 
ly  filled,  the  end  D  is  heated  red  hot  by  a  lamp,  and 
then  hermetically  fhaled,  leaving  the  included  air  of 
about  one-third  of  its  natural  denfity,  to  prevent  the  air 
which  ia  in  the  fpirit  from  dividing  it  in  its  expanfion. 
lo  the  tube  is  applied  a  fcale,  divided  from  the  middle, 
into  100  equal  parts,  upwards  and  downwards. 

As  fpirit  of  wine  is  capable  of  a  very  confiderable  de¬ 
gree  of  rarefa£lion  and  condenfation  by  heat  and  cold, 
when  the  heat  of  the  atmofphere  increafcs  the  fpirit  di¬ 
lates,  and  confequently  rifes  in  the  tube  ;  and  when  the 
beat  decreafes,  the.  fpirit  defeends,  and  the  degree  or 
quantity  of  the  motion  is  fhown  by  a  fcale. 

T  he  fpirit  of  wine  thermometer  was  not  fubjeft  te 
fome  of  the  inconveniences  which  attended  the  air  ther¬ 
mometer.  In  particular,  it  was  not  affetfted  by  varia¬ 
tions  in  the  weight  of  the  atmofphere  :  accordingly  it 
foon  came  into  general  ufe  among  pbilofopbers.  It  wras,  \ 
at  an  early  period,  introduced  into  Britain  by  Mr  Boyle, 

To  this  inftrument,  as  then  ufed,  there  are,  however* 
many  objections.  The  liquor  was  of  different  degrees 
of  flrength,  and  therefore  different  tubes  filled  with  it* 
when  expofed  to  the  fame  degree  of  heat,  would  not 
correfpond.  There  was  alfo  another  defe&  :  The  fcale 
which  was  adjufted  to  the  thermometer  did  not  com¬ 
mence  at  any  fixed  point.  The  higheft  term  was  ad¬ 
jufted  to  the  great  funfliine  heats  of  Florence,  which  are 
too  variable  and  undetermined  3  and  frequently  the 
workman  formed  the  fcale  according  to  his  own  fancy. 

While  the  thermometer  laboured  under  fuch  difadvan- 
tages  it  could  not  be  of  general  ufe. 

To  obtain  fome  fixed  unalterable  point  by  which  a  x)iffere 
determined  fcale  might  be  difeovered,  to  which  all  ther-^xedpoj5 
mometers  might  be  accurately  adjufted,  was  the  fiabjeCtpropoi^f 
which  next  drew  the  attention  of  philofophers.  MrPhilofo* 
Boyle,  \vho  feems  at  an  early  period  to  have  ftudied  ^ers‘ 
this  fubjeCt  writh  much  anxiety,  propofed  the  freezing  of 
the  eftential  oil  of  anifeeds  as  a  convenient  point  for 
graduating  thermometers  3  but  this  opinion  he  foon  laid 
afide.  Dr  Halley  next  propofed  that  thermometers 
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(hould  bo  graduated  in  a  deep  pit  under  ground,  where 
the  temperature  both  in  winter  and  furamer  is  pretty 
uniform  $  and  that  the  point  to  which  the  fpirit  of  wine 
fhould  rife  in  fuch  a  fubterraneous  place  fhould  be  the 
point  from  which  the  fcale  fhould  commence.  But  this 
propofal  was  evidently  attended  with  fuch  inconve¬ 
niences  that  It  was  foon  abandoned.  He  made  experi¬ 
ments  on  the  boiling  point  of  water,  of  mercury,  and  of 
fpirit  of  wri*ie  ;  and  he  feems  rather  to  give  a  preference 
to  the  fpirit  of  wine  *.  He  obje&ed  to  the  freezing  of 
water  as  a  fixed  point,  becaufe  he  thought  that  it  ad¬ 
mitted  confiderable  latitude. 

It  feems  to  have  been  referved  to  the  all-conquering 
genius  of  Sir  Ifaac  Newton  to  determine  this  important 
point,  on  which  the  accuracy  and  value  of  the  thermo¬ 
meter  depends.  He  chofe,  as  fixed,  thofe  points  at 
which  water  freezes  and  boils  \  the  very  points  which 
the  experiments  of  fucceeding  philofophers  have  deter¬ 
mined  to  be  the  mod  fixed  and  convenient.  Senfible  of 
the  difadvantages  of  fpirit  of  wine,  he  tried  another 
liquor  which  was  homogeneous  enough,  capable  of  a 
confiderable  rarefa&ion,  about  15  times  greater  than 
fpirit  of  wine.  This  was  linfeed  oil.  It  has  not  been 
obferved  to  freeze  even  in  very  great  colds,  and  it  bears 
a  heat  about  four  times  that  of  water  before  it  boils. 
With  thefe  advantages  it  was  made  ufe  of  by  Sir  Ifaac 
Newton,  who  difcovered  by  it  the  comparative  degree 
of  heat  for  boiling  water,  melting  wax,  boiling  fpirit  of 
wine,  and  melting  tin  5  beyond  which  it  does  not  ap¬ 
pear  that  this  thermometer  was  applied.  The  method  he 
ufed  for  adjufting  the  fcale  of  this  oil  thermometer  was 
as  follows;  Suppofing  the  bulb,  when  immerged  in 
thawing  fnow,  to  contain  10,000  parts,  he  found  the 
oil  expand  by  the  heat  of  the  human  body  fo  as  to  take 
up  TT^-th  more  fpace,  or  10,256  fuch  parts  ;  and  by  the 
heat  of  water  boiling  ftrongly  10,725  j  and  by  the  heat 
of  melting  tin  1 1,516.  So  that  reckoning  the  freezing 
point  as  a  common  limit  between  heat  and  cold,  he  be¬ 
gan  his  fcale  there,  marking  it  o,  and  the  heat  of  the 
human  body  he  made  12°  ;  and  confequently,  the  de¬ 
grees  of  heat  being  proportional  to  the  degrees  of  rare¬ 
faction,  or  256  :  725  :  :  12  ;  34,  this  number  34  will 
exprefs  the  heat  of  boiling  water  5  and  by  the  fame 
rule,  72  that  of  melting  tin  f .  This  thermometer  was 
conftru&ed  in  1701. 

To  the  application  of  oil  as  a  meafure  of  heat  and 
cold,  there  are  infuperable  objections.  It  is  fo  vifcid, 
that  it  adheres  too  ftrongly  to  the  fides  of  the  tube. 
On  this  account  it  afcends  and  defcends  too  flowly  in 
cafe  of  a  fudden  heat  or  cold.  In  a  fudden  cold,  fo 
great  a  portion  remains  adhering  to  the  fides  of  the 
tube  after  the  reft  has  fubfided,  that  the  furface  appears 
lower  than  the  correfponding  temperature  of  the  air  re¬ 
quires.  An  oil  thermometer  is  therefore  not  a  proper 
meafure  of  heat  and  cold. 

All  the  thermometers  hitherto  propofed  were  liable  to 
many  inconveniences,  and  could  not  be  confidered  as 
exaCt  ftandards  for  pointing  out  the  various  degrees  of 
temperature.  This  led  Reaumur  to  attempt  a  new  one, 
an  account  of  which  was  publifhed  in  the  year  1730  in 
the  Memoirs  of  the  Academy  of  Sciences.  This  ther¬ 
mometer  was  made  with  fpirit  of  wine.  He  took  a 
large  ball  and  tube,  the  dimenfions  and  capacities  of 
which  were  known  \  he  then  graduated  the  tube,  fo 
that  the  fpace  from  one  divifion  to  another  might  con¬ 


tain  1000th  part  of  the  liquor  \  the  liquor  containing  Thermo- 
1000  parts  when  it  flood  at  the  freezing  point.  He  ad- ,  meJe1,  , 
jufted  the  thermometer  to  the  freezing  point  by  an  ar-  j\jartl'ne's 
tificial  congelation  of  water  :  then  putting  the  ball  o $EJJays  on 
his  thermometer  and  part  of  the  tube  into  boiling  water,  the  Con- 
he  obferved  whether  it  rofe  80  divifions  :  if  it  exceededA7^0J^/ 
thefe,  he  changed  his  liquor,  and  by  adding  water  Uru 
lowered  it,  till  upon  trial  it  fhould  juft  rife  80  divi¬ 
fions  ;  or  if  the  liquor,  being  too  low,  fell  fhort  of  80 
divifions,  he  raifed  it  by  adding  reClified  fpirit  to  it. 

The  liquor  thus  prepared  fuited  his  purpofe,  and  ferved 
for  making  a  thermometer  of  any  fize,  whofe  fcale 
wrould  agree  writh  his  ftandard.  r6 

This  thermometer  was  far  from  being  perfeCl.  As  jts  defers* 
the  bulbs  were  three  or  four  inches  in  diameter,  the  fur¬ 
rounding  ice  would  be  melted  before  its  temperature 
could  be  propagated  to  the  whole  fpirits  in  the  bulb, 
and  confequently  the  freezing  point  would  be  marked 
higher  than  it  fhould  be.  Dr  Martine  accordingly 
found,  that  inftead  of  coinciding  with  the  3  2d  degree 
of  Fahrenheit,  it  correfponded  with  the  34th,  or  a 
point  a  little  above  it.  Reaumur  committed  a  miftake 
alfo  refpe&ing  the  boiling  point  *,  for  he  thought  that 
the  fpirit  of  wine,  whether  weak  or  ftrong,  when  im¬ 
merged  in  boiling  water,  received  the  fame  degree  of 
heat  with  the  boiling  water.  But  it  is  well  known  that 
highly  re&ified  Fpiri.t  of  wine  cannot  bo  heated  much 
beyond  the  175th  degree  of  Fahrenheit,  while  boiling 
water  raifes  the  quickfilver  37  degrees  higher.  There 
is  another  thermometer  that  goes  by  the  name  of  Reau* 
mur's,  which  ftiall  be  afterwards  deicribed*  tl 

At  length  a  different  fluid  was  propofed,  by  which  Mercurial" 
thermometers  could  be  made  free  from  moft  of  the  de-  thermome- 
fedls  hitherto  mentioned.  This  fluid  was  mercury* teri>* 
and  feems  firft  to  have  occurred  to  Dr  Halley  in  the 
laft  century  ;  but  it  was  not  adopted  by  him  on  account 
of  its  having  a  fmaller  degree  of  expanfibility  than  the  \ 
other  fluids  ufed  at  that  time  *.  Boerhaave  fays  that  *  Phil. 
the  mercurial  thermometer  was  firft  conftru<fted  by  ^  ^ 

Olaus  Roemer  ;  but  the  honour  of  this  invention  is  ge-  Y0^ 
nerally  given  to  Fahrenheit  of  Amfterdam,  who  prefer,  t- 
ed  an  account  of  it  to  the  Royal  Society  of  London  in 
1724. 

That  we  may  judge  the  more  accurately  of  the  pro¬ 
priety  of  employing  mercury,  we  will  compare  its  qua¬ 
lities  with  thofe  of  the  fluids  already  mentioned,  air,  al¬ 
cohol,  and  oil.  I2 

Air  is  the  moft  expanfible  fluid,  but  it  does  not  re-  Properties 
ceive  nor  part  with  its  heat  fo  quickly  as  mercury.  Al-'°f^*  a*- 
cohol  does  not  expand  much  by  heat.  In  its  ordinary  ™  0  »  anc* 
ftate  it  does  not  bear  a  much  greater  heat  than  i‘75° 
of  Fahrenheit  ,  but  when  highly  rectified  it  can  bear  a 
greater  degree  of  cold  than  any  other  liquor  hitherto 
employed  as  a  meafure  of  temperature.  At  Hudion’s 
Bay,  Mr  Maenab,  by  a  mixture  of  vitriolic  acid  and 
fnow,  made  it  to  defeend  to  69  below  o  of  Fahrenheit. 

This  is  an  inconvenience,  however,  attending  the  ufe 
of  this  liquor  ;  it  is  not  poftible  to  get  it  always  of  the 
fame  degree  of  ftrength.  As  to  oil,  its  expanfion  is 
about  15  times  greater  than  that  of  alcohol  3  it  fuftains 
a  heat  of  6oo°,  and  its  freezing  point  is  fo  low  that  it 
has  not  been  determined  ;  but  its  vifeofity  renders  it  ufe-  13 
lefs.  Thermo- 

Mercury  is  fuperior  to  alcohol  and  oil,  and  is  much  ^p^ries 
more  manageable  than  air.  I.  As  far  as  the  experi- ^  mercury. 

ments 
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^iTietei*0**  men*s  alreaciy  mad<3  can  determine,  it  is  of  ail  the  fluids 

« _ '  hitherto  employed  in  the  corfftruftion  of  thermometers, 

Recherches  ^lat  which  meafures  moft  exaftly  equal  differences  of 
fur  les  heat  by  equal  differences  of  its  bulk  :  its  dilatations  are 

^At  'nw  *n  ^a<^  verT  near^  proportional  to  the  augmentations  of 

fpherc,  ^eat  aPP^eci  to  it- (a).  2.  Of  all  liquids  it  is  the  moil 

eafily  freed  from  air.  3.  It  is  fitted  to  meafure  high  de¬ 
grees  of  heat  and  cold.  It  fuftains  a  heat  of  6oo°  of 
Fahrenheit’s  fcale,  and  does  not  congeal  till  it  fall  39  or 
#  4°  degrees  below  c,  4.  It  is  the  moft  fenfiblc  of  any 

Tran}' l or  t0  *ieat  an^  C0^’  eveu  a’r  not  excepted.  Count 

ijS6,  Iiumford  found  that  mercury  was  heated  from  the  free¬ 
zing  to  the  boiling  point  in  58  feconds,  while  water  took 
two  minutes  13  feconds,  and  common  air  10  minutes  and 
17  feconds.  3.  Mercury  is  a  homogeneous  fluid,  and 
every  portion  of  it  is  equally  dilated  or  contracted  by 
equal  variations  of  heat.  Any  one  thermometer  made 
of  pure  mercury  is,  cceteris  paribus ,  pofleflcd  of  the  fame 
properties  with  every  other  thermometer  made  of  pure 
mercury.  Its  power  of  expanfion  is  indeed  about  fix 
times  lefs  than  that  of  fpirit  of  wine,  but  it  is  great 
enough  to  anfwer  moft  of  the  purpofes  for  which  a  ther- 
14  mometer  is  wanted. 

r  ixed  *1  he  fixed  points  which  are  now  univerfally  chofen  for 

points  adjufting  thermometers  to  a  fcale,  and  to  one  another, 
are  the  boiling  and  freezing  points  of  water.  The  boil¬ 
ing  Water  point,  it  is  well  known,  is  not  an  invariable 
point,  but  varies  fome  degrees  according  to  the  weight 
and  temperature  of  the  atmofphere.  In  an  exhaufted 
receiver,  water  will  boil  with  a  heat  of  98°  or  ioo°  '> 
whereas  in  Papin’s  digefter  it  will  require  a  heat  of  41  2. 
Hence  it  appears  that  water  will  boil  at  a  lower  point, 
according  to  its  height  in  the  atmofphere,  or  to  the  weight 
of  the  column  of  air  which  prelfes  upon  it.  In  order  to 
enfure  uniformity  therefore  in  the  conftruftion  of  ther¬ 
mometers,  it  is  now  agreed  that  the  bulb  of  the  tube  be 


plunged  in  the  water  when  it  boils  violently,  the  bareme-  Th«r 
ter  (landing  at  30  Englifh inches  (which  is  its  mean  height 
round  London,  and  the  temperature  of  the  atmofphere  55°.  'J 

A  thermometer  made  in  this  way,  with  its  boiling  point 
at  2i  2°,  is  called  by  Dr  Horfley  Bird's  Fahrenheit ,  he- 
caufe  Mr  Bird  was  the  firil  perfon  who  attended  to  the 
Bate  of  the  barometer  in  conftrufting  thermometers. 

As  artiils  may  be  often  obliged  to  adjuft  thermometersRuIe 
under  very  different  preffures  of  the  atmofphere,  philo- a<1M|  I 
fophers  have  been  at  pains  to  difeover  a  general  rulelhermf* 
which  might  be  applied  on  all  occafions.  M.  de  Luc,  in 
his  Recherches  fur  les  Mod .  de  /’  Atmofphere,  from  a  feries 
of  experiments,  has  given  an  equation  for  the  allowance 
on  account  of  this  difference,  in  Paris  meafure,  which 
has  been  verified  by  Sir  George  Shuckburgh  *  $  alfb*ftto  i 
Dr  Horfley,  Dr  Mafkelyne,  and  Sir  George  Shuck-  Tra”j\  I 
burgh,  have  adapted  the  equation  and  rules  to  Englifh  J77^ 
meafures,  and  have  reduced  the  allowances  into  tables177  ' 
for  the  ufe  of  the  artift.  Dr  Horfley ’s  rule,  deduced 
from  De  Luc’s,  is  this : 

99 

%oooo  loS'  ®  92.804=:/;, 

where  h  denotes  the  height  of  a  thermometer  plunged  in 
boiling  water,  above  the  point  of  melting  ice,  in  de¬ 
grees  of  Bird’s  Fahrenheit,  and  %  the  height  of  the  ba¬ 
rometer  in  l  Oths  of  an  inch.  From  this  rule  he  has 
computed  the  following  table,  for  finding  the  heights,  to 
which  a  good  Bird’s  Fahrenheit  will  rife  when  plunged 
in  boiling  water,  in  all  ftates  of  the  barometer,  from  27 
to  31  Englifh  inches  5  which  will  ferve,  among  other 
ufes,  to  direft  inflrument-makers  in  making  a  true  al¬ 
lowance  for  the  effeft  of  the  variation  of  the  barometer, 
if  they  fhould  be  obliged  to  finifh  a  thermometer  at  a 
time  when  the  barometer  is  above  or  below  30  inches  \ 
though  it  is  b  eft  to  fix  the  boiling  point  when  the  baro¬ 
meter  is  at  that  height. 

Equation 


(a)  We  have  affirmed  that  the  expanfions  of  the  bulk  of  quickfilver  by  heat  are  nearly  (for  they  are  not  ftriftly 
To)  in  a  regular  arithmetical  progreffion,  according  to  the  quantity  of  heat  it  is  expofed  to }  and  fuch  feems  to  be 
the  cafe  according  to  the  Table  publifhed  by  M.  de  Luc*  at  page  309  of  his  firft  volume  on  the  Modifications  of 
jj  Iphere.  The  following  ext  raft  of  this  table  fhows  thefe  variations  :  and  thefirft  and  fecond  differences  are  Crmjtk 
added,  in  order  to  render  thefe  irregularities  more  fenflble.  They  are  fuch  as  can  hardly  be  conceived  from  the  Mined;  I 
nature  of  any  fubftance,  without  the  influence  of  extraneous  and  accidental  caufes,  which  may  have  efcaped  the£b voL 
attention  of  the  obferver  5  neither  have  they  been  found  exaftly  true  by  Dr  Crawford.  M.  de  Luc  fuppofes  the 
^  n*  ^r°m  Tne^t^n^  *ce  to  ^at  boiling  water  to  be  divided  into  80  parts  5  by  the  fraftional  fubdivifions  of 
which  he  expreffes  the  abfolute  quantities-of  heat,  anfwering  to  each  5  or  10  degrees  of  Reaumur’s  thermometer 
(—22^5  of  Fahrenheit’s  fcale)  5  fo  that  the  whole  fum  of  thefe  fraftions  amounts  exaftly  to  the  affumed  number 
o o.  They  are  as  follow  : 


Reaumur's  Fahrenheit's 

Thermometer .  Thermometer • 

Degrees  80 . 212 

7° . 189.5 

60  .  .  . . ^67 

5° . 144-5 

4° . 122 

3° .  99-5 

20 .  77 

10 .  54-5 

0 .  32 


Quantities 

Firjl 

Second 

of heat . 

differences . 

differences. 

TM4 

T 

9.60 

9-7° 

•  I  U 

.10 

16 

+  -06 

—  .06 

9.86 

10.08 

•  1  U 

.22 

.12 

—  .06 
4-  .10 

JO. 20 

10.38 

.18 

—  .06 

—  .18 

io-74 

•5U 
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nj  r-  'Equation  of  the  Boiling  Point . 


Barometer . 

Equation . 

Difference . 

3K0 

+  i-57 

0.78 

3°*5 

+  °*79 

0.79 

3  0.0 

0.00 

0.80 

29.5 

—  0.80 

0.82 

29.0 

28.5 

28.0 

—  1.62 

—  2.45 

—  3-31 

0.83 

0.85 

0.86 

27 -5 

—  4.16 

0.88 

27.0 

—  5.04 

The  numbers  In  the  firft  column  of  this  table  exprefs 
heights  of  the  quickfilver  in  the  barometer  in  Englifh 
inches  and  decimal  parts  :  the  fecond  column  (bows  the 
equation  to  be  applied,  according  to  the  fign  prefixed, 
to  2120  of  Bird’s  Fahrenheit,  to  find  the  true  boiling 
point  for  every  fuch  ftate  of  the  barometer.  The  boil¬ 
ing  point  for  all  intermediate  dates  of  the  barometer 
may  be  had  with  fufficient  accuracy,  by  taking  propor¬ 
tional  parts,  by  means  of  the  third  column  of  differences 
of  the  equations.  See  Philofophical  Tranfa&ions,  vol. 
lxiv.  art.  30.  j  alfo  Dr  Mafkelyne's  Paper,  vol.  lxiv. 
art.  20. 

|’tf  irg®  In  the  following  table  we  have  the  refult  of  fif- 
r  ,  teen  different  obfervations  made  by  Sir  George  Shuck- 
erv  ms  burgh  compared  with  the  refult  of  M.  de  Luc’s 
lom  ed  rules. 

►ill  e 


Height  of 
the  Baro¬ 
meter  redu¬ 
ced  to  the 
fame  tem¬ 
perature  01 
5°° 

Mean 
Boiling 
mint  by 

1  ibferva 
tion. 

Boiling 
Point  b> 
De  Luc’s 
Rules.  1 

Height 
of  Baro¬ 
meter. 

Boiling 
Point  by 
Ibferva- 
tion. 

Boiling 
Point  by 
De  Luc’s 
Rules. 

Inch. 

0 

0 

Inch. 

0 

0 

26.498 

207.07 

208.54 

30.008 

213.22 

213-47 

27.241 

208.64 

208.84 

30.207 

213-58 

213-79 

27-954 

209.87 

210.03 

30.489 

2I4-I5 

214.23 

28.377 

210.50 

2I0.8l 

3°-7  63 

214-37 

214.66 

28.699 

211.27 

211.34 

30.847 

214.83 

214.79 

28.898 

28.999 

29.447 

29.805 

211.50 
2II.6o 
2!  2.55 
212.95 

211.67 

211.85 

212.74 

**3*l5\ 

30-957 

2I4.96 

214.96 

Sir  George  Shuckburgh  has  alfo  fubjoined  the  follow¬ 
ing  general  table  for  the  ufe  of  artiffs  in  conftrufting 
the  thermometer,  both  according  to  his  own  obferva¬ 
tions  and  thofe  of  M.  de  Luc. 


Thermo- 


Height  of  the 
Barometer. 

Correct,  of  the 
Boiling  Point. 

Differ¬ 

ence. 

Correct,  ac¬ 
cording  to 

VI ,  de  Luc. 

Differ¬ 

ence. 

26.0 

26.5 
27.O 

27.5 
28.0 

28.5 
29.O 

29 -5 

30.0 

30*5 

31*0 

0 

—  7.09 

—  6.18 

—  5-27 

—  4-37 

—  3.48 

—  2.59 

—  1.72 

—  0.83 
0.00 

+  0.85 

+ 1-69 

.91 

•91 

.90 

•89 

.89 

.87 

.87 

•85 

•85 

•84 

0 

-6.83 

—  5-93 

—  5.04 

—  4.16 

—  3-3 1 

—  M5 

—  1.62 

—  0.80 
0.00 

+  o*79 
+  i*57 

.90 

.89 

.88 

.87 

.86 

•83 

.82 

.80 

•79 

•78 

1$ 

The  Royal  Society,  fully  apprifed  of  the  importance  Obferva- 
of  adjufting  the  fixed  points  of  thermometers,  appointed  made 
a  committee  of  feven  gentlemen  to  confider  of  the  belt 
method  for  this  purpofe  ;  and  their  report  is  publilhedthe  r  yal 
in  the  Phil.  Tranf.  vol,  lxvii.  part  ii.  art.  37.  Society  for 

They  obferved,  that  though  the  boiling  point  be  pla-a<bufting 
ced  fo  much  higher  on  fome  of  the  thermometers  now11 
made  than  on  others,  yet  this  does  not  produce  any  con- 
fiderable  error  in  the  obfervations  of  the  weather,  at 
leaft  in  this  climate  *,  for  an  error  of  if0  in  the  pofition. 
of  the  boiling  point,  will  make  an  error  only  of  half  a 
degree  in  the  pofition  of  9 2°,  and  of  not  more  than  a 
quarter  of  a  degree  in  the  point  of  62°.  It  is  only  in 
nice  experiments,  or  in  trying  the  heat  of  hot  liquors, 
that  this  error  in  the  boiling  point  can  be  of  much  im¬ 
portance. 

In  adjufting  the  freezing  as  well  as  the  boiling  point, 
the  quickfilver  in  the  tube  ought  to  be  kept  of  the  fame 
heat  as  that  in  the  ball.  When  the  freezing  point  is 
placed  at  a  confiderable  diftance  from  the  ball,  the 
pounded  ice  (hould  be  piled  to  fuch  a  height  above  the 
ball,  that  the  error  which  can  arife  from  the  quickfilver 
in  the  remaining  part  of  the  tube  not  being  heated 
equally  with  that  in  the  ball,  ftiall  be  very  fmall,  or  the 
obferved  point  muft  be  corre6Ied  on  that  account  ac¬ 
cording  to  the  following  table  : 


Heat  of  the 
Air. 

Corre£lion. 

42* 

.00087 

S2 

.00174 

62 

.00261 

72 

.00348 

82 

•00435 

The  corre&ion  in  this  table  is  expreffed  in  x oooth 
parts  of  the  diftance  between  the  freezing  point  and  the 
furface  of  the  ice  :  e.  gr.  if  the  freezing  point  ftands 
feven  inches  above  the  furface  of  the  icc,  and  the  heat 
of  the  room  is  6  2,  the  point  of  3  2°  ftioujd  be  placed 
7X00261,  or  .018  of  an  inch  lower  than  the  obfer¬ 
ved  point.  A  diagonal  fcale  will  facilitate  this  correc¬ 
tion. 
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The  committee  obferve,  that  In  trying  the  heat  of 
liquors,  care  fiiould  be  taken  that  the  quiekfilver  in  the 
2Q  tube  of  the  thermometer  be  heated  to  the  fame  degree  as 
The  quick-  that  in  the  ball ;  or  if  this  cannot  be  done  conveniently, 
Clver  m  the  obferved  heat  fhould  be  corre&ed  on  that  account  ; 
ought”  to  be  ^°r  th?  manner  doinS  which,  and  a  table  calculated 
belted  to  for  Ais  purpofe,  we  mult  refer  to  their  excellent  report 
the  lame  in  the  Phil.  Tranf.  vol.  lxvii.  part  ii.  art.  37. 
degree  as  With  regard  to  the  choice  of  tubes,  they  ought  to  be 
ball. 10  the  exaftly  cylindrical.  But  though  the  diameter  fliould 
21 
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The  num¬ 
ber  of  cle- 
greej  into 
which  the 


4ed. 


vary  a  little,  it  is  eafy  to  manage  that  matter  in  the 
manner  propofed  by  the  Abb£  Nollet  *,  by  making  a 
fmall  portion  of  the  quiekfilver,  e.  gr.  as  much  as  fills 
cal  andUlri "^P  3n  *ncl1  °r  an  *nc*b  bac^ward  and  forward 
pillary.  Cd  jn  ^ie  5  ar)d  thus  to  find  the  proportions  of  all  its 
inequalities,  and  from  thence  to  adjuft  the  divifions  to  a 
Phyf.  Exp.  fcale  of  the  mod  perfect  equality.  The  capillary  tubes 
tom.  iv.  are  preferable  to  others,  bccaufe  they  require  fmaller 
bulbs,  and  they  are  alfo  more  fenfible,  and  lefs  brittle. 
The  mod  convenient  fize  for  common  experiments  has 
the  internal  diameter  about  the  40th  or  50th  of  an 
inch,  about  nine  inches  long,  and  made  of  thin  glafs, 
that  the  rife  and  fall  of  the  mercury  may  be  better 
feen. 

i  he  next  thing  to  be  confidered,  is  of  what  number 
of  degrees  or  divifions  the  fcale  ought  to  confid,  and 

-  from  what  point  it  ought  to  commence.  As  the  number 

jotf  ^v^ons  the  f°ale  is  an  arbitrary  matter,  the 

e  ivi-  feales  which  have  been  employed  differ  much  from,  one 
another  in  this  circumftance.  Fahrenheit  has  made  180 
degrees  between  the  freezing  and  boiling  water  point. 
Amontons  made  73,  and  Sir  Ifaac  Newton  only  34. 
There  is,  however,  one  general  maxim,  which  ought  to 
be  obferved  :  That  fuch  an  arithmetical  number  Jbould 
be  chofen  as  can  eajihj  be  divided  and fubdivided ,  and 
that  the  number  of  divifions  Jbould  be  fo  great  that 
there  Jhall feldom  be  occafion  for  f rations.  The  num¬ 
ber  80  chofen  by  Reaumur  anfwers  extremely  well  in 
this  refpeft,  becaufe  it  can  be  divided  by  feveral  figures 
without  leaving  a  remainder  ;  but  it  is  too  fmall  a  num¬ 
ber  :  the  confequence  of  which  is,  that  the  degrees  are. 
placed  at  too  great  a  diftance  from  one  another,  and 
fra&ions  mud  therefore  be  often  employed.  We  think, 
therefore,  that  160  would  have  been  a  more  convenient 
number.  Fahrenheit’s  number  180  is  large  enough, 
but  when  divided  its  quotient  foon  becomes.an  odd  num¬ 
ber. 

As  to  the  point  at  which  the  fcale  ought  to  com- 

icale  ou ° lit  mence’  variou.s  options  have  been  entertained.  If  we 
6  knew  the  beginning  or  lowed  degree  of  heat,  all  phi- 
lofophers  would  agree,  that  the  lowed  point  of  the  ther¬ 
mometer  ought  to  be  fixed  there  ;  but  we  know  neither 
the  lowed  nor  the  highed  degrees  of  heat  ;  we  obferve 
only  the  intermediate  parts.  All  that  we  can  do,  then, 
is  to  begin  it  at  feme  invariable  point,  to.  which  thermo¬ 
meters  made  in  different  places  may  eafily  be  adjuded. 
If  poffible  too,  it  ought  to  be  a  point  at  which  a  natural 
well-known  body  receives  fume  remarkable  change  from 
the  effefts  of  beat  or  cold.  Fahrenheit  began  his  fcale 
at  the  point  at  which  fnow  and  fait  congeal.  Kirwarv 
propofes  the  freezing  point  of  mercury.  Sir  Ifaac 
Newton,  Hales,  and  Reaumur  adopted  the  freezing 
point  of  water..  The  objeaion  to  Fahrenheit’s  lowed 
point  is,,  that  it  commences  at  an  artificial  cold  never 
known  in  nature,  and  to  which  we  cannot  refer  our 
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feelings,  for  it  h  what  few  can  ever  experience.  There  Tic  ^ 
would  be  feveral  great  advantages  gained,  we  allow,  by 
adopting  the  freezing  point  of  mercury.  It  is  the  low-  ^ 
ed  degree  of  cold  to  which  mercury  can  be  applied  as  a 
meafure  ;  and  it  would  render  unneceffary  the  ufe  of  the 
figns  plus  and  minus,  and  the  extenfion  of  the  fcale  be¬ 
low  o.  Rut  we  objeft  to  it,  that  it  is  not  a  point  well 
known  ;  for  few,  comparatively  fpeaking,  who  ufe  ther¬ 
mometers,  can  have  an  opportunity  of  feeing  mercury 
congealed.  As  to  the  other  advantage  to  be  gained  by 
adopting  the  freezing  point  of  mercury,  namely,  the 
abolition  of  negative  numbers,  we  do  not  think  it  would 
counterbalance  the  advantage,  to  be  enjoyed  by  ufiny 
a  well-known  point.  Befides,  it  may  be  afked,  Is  there 
not  a  propriety  in  ufing  negative  numbers  to  exprefs  the 
degree  of  cold,  which  is  a  negative  thing  ?  Heat  and 
cold  we  can  only  judge  of  by  our  feelings  :  the  point 
then  at  which  the  fcale  fhould  commence,  ought  to  be 
a  point  which  can  form  to  us  a  dandard  of  heat  and 
cold  ;  a  point  familiar  to  us  from  being  one  of  the  mud 
remarkable  that  occurs  in  nature,  and  therefore  a  point 
to  which  we  can  with  mod  clearnefs  and  precifion  refer 
to  in  our  minds  on  all  occafions.  This  is  the  freezing 
point  of  water  chofen  by  Sir  Ifaac  Newton,  which  of  ail 
the  general  changes  produced  in  nature  by  cold  is  the 
mod  remarkable.  It  is,  therefore,  the  mod  convenient 
point,  for  the  thermometers  to  be  ufed  in  the  tempe¬ 
rate  and  frigid  zones ;  we  may  fay  over  the  globe, 
for  even  in  the  hotted  countries  of  the  torrid  zone 
many  of  the  mountains  are  perpetually  covered  with 
fnow. 

The  thermometers  which  are  at  prefent  in  mod  ge-  ,  *1 J 
neral  ufe,  are  Fahrenheit’s,  De  1’Ifle’s,  Reaumur’s,  and^fjH 
Celfius’s.  Fahrenheit’s  is  ufed  in  Britain,  De  Rifle’s rall/Jh,  | 
in  Ruffia,  Reaumur’s  and  the  thermometre  centigrade 
in  France,  and  Celfius’s,  the  fame  as  the  lad  named,  in 
Sweden,  i  hey  are  all  mercurial  thermometers.  For 
their  description  and  the  method  of  comparing  them  to¬ 
gether,  fee  Chemistry,  N°  198 — 201.  See  alfo  Plate 
DXXXIV. 

As  in  meteorological  obfervations  it  is  neceffary  toAcC0* 
attend  to  the  greated  rife  and  fall  of  the  thermometer,  0f  felfUJ 
attempts  have  been  made  to  condruft  a  thermometer  ftwing'er*  1 
which  might  regider  the  greated  degree  of  heat,  Ormoine,  ,‘  1 
greated  degree  of  cold,  which  took  place  during  the  ab¬ 
sence  of  the  obferver.  In  1757  Cord  Charles  Cavendiflij^./ 
presented  to  the  Royal  Society  of  London  a  thermome- Charle 
ter  in  two  different  forms  ;  the  one  contrived  to  mark  Caven<p  I 
the  greated  degree4of  heat,  and  the  other  the  created thernH I 
degree  of  cold.  *  ter  J  1 

The  firft  confids  of  *a  glafs  tube  AB,  fig.  3.  with  a  ey-  DXX^  j 
lindrical  bulb.  B  at  the  lower  end,  and  capillary  at  the,  fig- 
top,  over  which  there  is  fixed  a  glafs  ball  C.  The  bulb  and 
part  of  the  tube  are  filled  with  mercury,  the  top  of  which 
fhows  the  degrees  of  heat  as  ufual.  The  upper  part  of 
the  tube  above  the  mercury  is  filled  with  fpirit  of  wine; 
the  ball  C  is  alfo  filled  with  the  fame  liquor  almod  to 
the  top  of  the  capillary  tube.  When  the  mercury  rifes 
the  fpirit  of  wine  is  alfo  raifed,  and  falls  into  the  ball  C, 
which  is  fo  made  that  the  liquor  cannot  return  into  the 
tube  when  the  mercury  finks ;  confequently  the  height 
of  the  fpirit  of  wine  in  the  ball,  added  to  that  in  the 
tube,  will  give  the  greated  degree  of  heat  to  which  the 
thermometer  has  pointed  fince  lad  obfervation.  When 
a  new  obfervation  is  to  be  made,  the  in&rument  mud  be 

inclined 
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ermo-  inclined  till  the  liquor  in  the  ball  cover  the  end  of  the 
eter.  capillary  tube. 

-v - -  In  this  thermometer  it  is  evident  that  the  mercury 

mud  be  affefted  by  the  weight  and  elaflicity  of  the  fpi- 
rit  of  wine,  and  therefore  it  will  not  correfpond  to  any 
of  the  common  mercurial  thermometers. 

,  The  thermometer  for  (bowing  the  greatefi  degree  of 

cold  is  reprefented  in  fig.  4.  by  the  crooked  tube 
ABCD.  This  inftrument  is  filled  with  fpirit  of  wine, 
with  the  addition  of  as  much  mercury  as  is  fufficient  to 
fill  both  legs  of  the  fyphon,  and  about  a  fourth  or  fifth 
part  of  the"  hollow  ball  C.  We  are  not  told  what  the 
proportion  of  mercury  was  to  that  of  fpirit  of  wine. 
The  degrees  of  heat  are  fliown  by  the  rife  or  fall  of  the 
mercury  in  the  leg  AB.  The  thermometer  marks  the 
greateft  fall  by  means  of  the  hollow  ball  C.  When  the 
mercury  in  the  longer  leg  finks  by  cold,  that  in  the 
fhorter  will  rife  and  run  over  into  the  ball  C,  from 
which  it  cannot  return  when  the  mercury  fubfides  in  the 
fhorter  and  rifes  in  the  longer  leg.  The  upper  part  of 
the  fhorter  leg  will  therefore  be  filled  with  a  column  of 
fpirits  of  a  length  proportional  to  the  increafe  of  heat  ; 
the  bottom  or  lower  furface  of  which,  by  means  of  a 
proper  fcale,  will  fhow  how  much  the  mercury  has  been 
lower  than  it  is  y  which  being  fubtrafted  from  the  pre- 
fent  height  will  give  the  lowed  point  to  which  the  mer¬ 
cury  has  fallen.  That  the  thermometer  may  be  fitted  for 
a  new  obfervation,  the  mercury  mud  be  made  to  run 
back  from  the  ball  into  the  fhorter  leg,  by  inclining 
the  tube  and  heating  the  ball. 

S^,s  In  1782  Mr  Six  propofed  another  felf-regiflering 
rmorae-  thermometer.  It  is  properly  a  fpirit  of  wine  thermome¬ 
ter,  though  mercury  is  alfo  employed  for  fupporting  an 
.  5.  index,  a  b ,  fig.  5.  in  a  thin  tube  of  giafs  16  inches  long, 
and  fVhs  of  an  inch  caliber  :  ede  and  fgh  are  fmaller 
tubes  about  -/^th  of  an  inch  caliber.  Thefe  three  tubes 
are  filled  with  highly  reaified  fpirit  of  wine,  except  the 
fpace  between  d  and  g,  which  is  filled  with  mercury. 
As  the  fpirit  of  wine  contrails  Or  expands  in  the  mid¬ 
dle  tube,  the  mercury  falls  or  rifes  in  the  outfide  tubes. 
An  index,  fuch  as  that  reprefented  in  fig.  6.1  s  placed 
on  the  furface,  within  each  of  thefe  tubes,  fo  light  as  to 
float  upon  it.  k  is  a  fmall  giafs  tube  |ths  of  an  inch 
long,  hermetically  fealed  at  each  end,  and  inclofing  a 
piece  of  deel  wire  nearly  of  its  own  length.  At  each 
end  /,  ?n,  of  this  fmall  tube,  a  fhort  tube  of  black  giafs 
is  fixed,  of  fuch  a  diameter  as  to  pafs  freely  up  and  down 
within  either  of  the  outfide  tubes  of  the  thermometer 
e  e  or  fh.  From  the  upper  end  of  the  index  is  drawn  a 
fpring  of  giafs  to  the  finenefs  of  a  hair,  and  about  4ths 
of  an  inch  long  ;  which  being  placed  a  little  oblique, 
prefTes  lightly  agamd  the  inner  furface  of  the  tube,  and 
prevents  the  index  from  defeending  when  the  mercury 
defeends.  Thefe  indexes  being  inferted  one  into  each 
of  the  outfide  tubes,  it  is  eafy  to  underdand  how  they 
point  out  the  greated  heat  or  cold  that  has  happened  in 
the  obferverVab fence.  When  the  fpirit  of  wine  in  the 
middle  tube  expands,  it  preffes  down  the  mercury  in  the 
tube  h fl  and  confequently  raifes  it  in  the  tube  ec ;  con- 
fequently  the  index  on  the  left  hand  tube  is  left  behind 
and  marks  the  greated  cold,  and  the  index  in  the  right 
tt  hand  tube  rifes  and  marks  the  greated  heat. 
uW-  in  17^0  a  paper  was  given  in  to  the  Royal  Society  of 
^Iher*  Edinburgh,  deferring  two  thermometers,  newly  invent- 
ed,  by  Dr  John  Rutherford  of  Middle  Bailifh  y  the  one 


for  regidering  the  highed  and  the  other  for  regidering  Thermo- 
the  lowed  degree  of  heat  to  which  the  thermometer  ,  tTIC|€>r’ 
has  rifen  or  fallen  during  the  abfence  of  the  obferver. 

An  account  of  them  may  be  found  in  the  third  volume 
of  the  Tranfa&ions  of  the  Society. 

A  new  felf-regidering  thermometer  has  been  in-  yrr  Kefth's 
vented  by  Mr  Keith  of  Ravelflone,  which  we  confider  thermomt- 
as  the  mod  ingenious,  fimple,  and  peife6t,  of  any  which ter* 
has  hitherto  appeared.  Its  fimplicity  is  fo  great,  that  it 
requires  only  a  Very  fhort  defeription  to  make  it  intelli¬ 
gible. 

AB,  fig.  7.  is  a  thin  giafs  tube  about  14  inches  long  Fig-  7* 
and  ^ths  of  an  inch  caliber,  clofe  or  hermetically  fealed 
at  top.  To  the  lower  end,  which  is  open,  there  is  join¬ 
ed  the  crooked  giafs  tube  BE,  feven  inches  long,  and 
x4^ths  of  an  inch  caliber,  and  open  at  top.  The  tube 
AB  is  filled  with  the  dronged  fpirit  of  wine,  and  the 
tube  BE  with  mercury.  This  is  properly  a  fpirit  of 
wine  thermometer,  and  the  mercury  is  ufed  merely  to 
fupport  a  piece  of  ivory  or  giafs,  to  which  is  affixed  a 
wire  for  railing  one  index  or  depreffing  another,  accord¬ 
ing  as  the  mercury  rifes  or  falls.  E  is  a  fmall  conical 
piece  of  ivory  or  giafs,  of  fuch  a  weight  as  to  float  on 
the  furface  of  the  mercury.  To  the  float  is  joined  a 
wire  called  the  float-wire,  which  reaches  upwards  to  H, 
where  it  terminates  in  a  knee  bent  at  right  angles.  The 
float-wire,  by  means  of  an  eye  at  a ,  moves  eafily  along 
the  fmall  harpficliord  wire  GK.  LL  are  two  indexes 
made  of  thin  black  oiled  filk,  which  Aide  upwards  or 
downwards  with  a  force  not  more  than  two  grains.  The 
one  placed  above  the  knee  points  out  the  greated  rife, 
and  the  one  placed  below  it  points  out  the  greated  fall, 
of  the  thermometer. 

When  the  indrument  is  to  be  prepared  for  an  obfer¬ 
vation,  both  indexes  are  to  be  brought  clofe  to  the  knee 
H.  It  is  evident,  that  when  the  mercury  rifes,  the  float 
and  float- wire,  which  can  be  moved  with  the  fmallcft 
force,  will  be  pulhed  upwards  till  the  mercury  become 
flationary.  As  the  knee  of  the  float-wire  movos  up¬ 
wards,  it  will  carry  along  with  it  the  upper  index  L. 

When  the  mercury  again  fubfides,  it  leaves  the  index 
at  the  highefl  point  at  which  it  was  raifed,  for  it  will 
not  defeend  by  its  own  weight :  As  the  mercury  falls 
the  float-wire  does  the  fame  ;  it  therefore  brings  along 
with  it  the  lower  index  L,  and  continues  to  deprefs  it 
till  it  again  becomes  ftationary  or  afeend  in  the  tube  y 
in  which  cafe  it  leaves  the  lower  index  behind  it  as  it 
had  formerly  left  the  upper.  The  fcale  to  which  the 
indexes  point  is  placed  parallel  to  the  (lender  harpfi- 
chord  wire.  It  may  be  feen  more  diftin&ly  in  fig.  8.  fig. 

That  the  fcale  and  indexes  may  not  be  injured  by 
the  wind  and  rain,  a  cylindrical  giafs  cover,  clofe  at 
top,  and  made  fo  as  exa£tly  to  fit  the  part  GF,  is  placed 
over  it. 

The  ingenious  inventor  has  another  improvement  in 
contemplation,  which,  if  upon  trial  it  be  found  to  an- 
fwer,  will  make  this  thermometer  as  perfect  as  can  be 
defired,  provided  there  do  not  arife  fome  errors  from  the 
variable  preflure  of  the  atmofphere.  He  propofes  to 
adapt  clock-work  to  this  thermometer,  in  fuch  a  way 
as  to  regifter  with  the  utmoft  precifion  the  degrees  of 
heat  and  cold  for  every  month,  day,  and  minute  in  the 
year.  The  principles  on  which  this  clockwork  is  to  be 
formed  we  (hall  forbear  to  deferibe,  hoping  that  the  au¬ 
thor  bimfelfj  after  his  experiment  hars  met  with  the  fucccfs 
3  E  2  which 
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meter?"  ^  wiil  favour  the  world  with  his  adopted  ; 


meter.  r  . 

x  own  account  of  it. 

.  The  fame  ingenious  gentleman  has  invented  a  felf-re- 
giftering  barometer,  upon  the  fame  principles  with  the 
felf-regiftering  thermometer.  We  have  had  the  plea- 
fure  of  feeing  both  ;  and  are  convinced  that  they  will 
fu!ly  gratify  the  vvilhes  of  all  who  are  engaged  in  meteo¬ 
rological  ftudies.  He  is_  alfo  in  expectation  of  being 
foon  able  to  produce  an  air-thermometer  free  from  the 
defe&s  of  thofe  which  were  formerly  made,  as  he  has 
found  out  a  way  of  preventing  it  from  being  affefted  by 
30  the  prelfure  of  the  atmofphere. 

£££“■'*  R£'.de  LuC  haS  defcribed  the  heft  method  of  con- 
improve-  ftruainfi  a  thermometer,  fit  for  determining  the  tempe- 
ments.  lature  of  tho  air,  in  the  menfuration  of  heights  by  the 
barometer.  He  has  alfo  fhown  how  to  divide  the  fcale 
of  a  thermometer,  fo  as  to  adapt  it  for  agronomical  pur- 
pofes  in  the  obfervation  of  refra&ions. 

Mr  Cavallo,  in  1781,  propofed  the  conftru6Hon  of  a 
oofed  a  thermometric  a  J  barometer,  which,  by  means  of  boiling 
thermome-  '™ter>  migh *  indicate  the  various  gravity  of  the  atmo- 
trical  baro-Tnere?  nr  the  height  of  the  barometer.  But  as  he  does 
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,  namely,  that  the  decrements  of  heat  were  Then 
partly  proportional  to  the  times  (that  is,  that  quantities  jm\ 
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ot  heat  are  loft  in  equal  times),  as  well  as  partly 
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not  fay  that  the  inftrument  has  been  tried  with  the  de- 
fired  fuccefs,  we  forbear  to  deferibe  it.  Xliofe  who  wifh 
to  know  his  ideas  refpe&ing  it  may  confult  the  Philofo- 
phical  Tranfadions,  vol.  lxxi.  p.  524. 

The  thermometers  hitherto  defcribed  are. very  limited 
in  their  extent ;  they  indeed  point  out  to  us  the  loweft 
degrees  of  heat  which  are  commonly  obferved  even  in 
cold  climates,  but  they  by  no  means  reach  to  thofe  de¬ 
grees  of  heat  which  are  very  familiar  to  us.  The  mer¬ 
curial  thermometer  extends  no  farther  than  to  600  of 
Fahrenheit’s  fcale,  the  heat  of  boiling  mercury  ;  but  we 
are  fure  that  the  heat  of  folid  bodies,  when  heated  to 
ignition,  or  till  they  emit  light,  far  exceeds  the  heat  of 
boiling  mercury. 

In  order  to  remedy  this  defeft,  Sir  Ifaac  Newton, 
whofe  genius  overcame  thofe  obftacles  which  ordinary 
extending  ‘lrdnu*  could  not  approach,  attempted  by  an  ingenious 
the  fcale  ofexPeriment  to  .extend  the  fcale  to  any  degree  required, 
the  thermo- Having  heated  a  mafs  of  iron  red  hot,  and  expofed  it 
meter.  to  the  cold  air,  he  obferved  the  time  which  elapfed  till* 
it  became  cold,  or  of  the  fame  temperature  with  the 
air  ;  and  when  the  heat  fo  far  decreafed  that  he  could 
aPPty  known  meafure  (as  a  thermometer)  to  it, 

lie  obferved  the  degrees  of  beat  loft  in  given  times  5  and 
thence  drew  the  general  conclufion,  that  the  quantities 
of  heat  loft  in  given  fmall  fpaces  are  always  proportional 
to  the  heat  remaining  in  the  body,  reckoning  the  heat 
to  be  the  excefs  by  which  it  is  warmer  than  the  ambient 
air.  So  that  taking  the  number  of  minutes  which  it 
took  to  cool  after  it  came  to  a  determined  point  in  an 
,  arithmetical  progreftion,  the  decrements  of  the  heat  of 

BfayT '  the  i!'°n  W0Uld  be  continUf%  proportional.  Havina 
by  this  proportion  found  out  the  decrements  of  heat  in  a 
given  time  after  it  came  to  a  known  point,  it  was  eafy, 
by  carrying  upwards  the  fame  proportion  to  the  begin- 
^  ning  of  its  cooling,  to  determine  the  greateft  heat  which 
‘the  body  had  acquired.  This  proportion  of  Sir  Ifaac’s 
was  found  by  Dr  Marline  to  be  fomewhat  inaccurate. 
The  heat  of  a  cooling  body  does  not  decreafe  exa&ly  in 
proportion  to  that  which  the  body  retains.  As  the  re- 
fult  of  many  obfervations,  he  found  that  two  kinds  of 
proportion  took  place,  an  arithmetical  as  well  as  the 
geometrical  proportion  which  Sir  Ifaac  Newton  had 
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proportion  to  the  remaining  heat ;  and  that  if  thefe  two  ' 
are  added  together  the  rule  will  be  fuffieiently  accurate.  * 
By  the  geometrical  proportion  which  Sir  Ifaac  Newton 
adopted  he  difeovered  the  heat  of  metals  red  hot  or  in  ■ 
tufion. 

J  Ins  method,  fo  fucctfsfully  purfued  by  Sir  Ifaac  vr 
was  fufficient  to  form  a  fcale  of  high  degrees  of  heatjK 
but  was  not  convement  for  pradical  purpofes.  Ac-thermc 
cordingly  the  late  Mr  Wedgwood  invented  a  veryterfur 
limple  thermometer  which  marks  with  much  precifion  Tf",* 
t-fKidl^elent  j16?1"663  ,°f  'fi'nition  from  a  dull  red  beat^cesoB 

vfible  m  the  dark  to  the  heat  of  an  air-furnace.  It  heat  ■ 
con ults  of  two  rulers  fixed  upon  a  fmootli  flat  plate,  a 
little  farther  afunder  at  the  one  end  than  at  the  other 
leaving  an  open  longitudinal  fpace  between  them’ 

SmaH  pieces  of  alum  and  clay  mixed  together  are  made 
of  fuch  a  fize  as  juft  to  enter  at  the  wide  end  ;  and  are 
heated  along  with  the  body  whofe  heat  we  wifh  to  de- 
termine.  The  earthy  body  contracts  according  to  the 
degree  of  heat,  fo  that  when  applied  to  the  wide  end  of 
the  gage,  it  will  Hide  on  towards  the  narrow  end,  lefs 
or  more  according  to  the  degree  of  heat  to  which  it  has 
been  expofed. 

ABCD,  fig.  9.  is  a  froooth  flat  plate  ;  and  EF  and 
GH  two  rulers  or  flat  pieces,  a  quarter  of  an  inch  thick, 
fixed  flat  upon  the  plate,  with  the  fides  that  are  towards^'5’ 
one  another  made  perfectly  true,  a  little  farther  afun¬ 
der  at  one  end  EG  than  at  the  other  end  FH  :  thus 
they  include  between  them  a  long  converging  canal, 
which  is  divided  on  one  fide  into  a  number  of  fmall 
equal  parts,  and  which  may  be  confidered  as  perform¬ 
ing  the  offices  both  of  the  tube  and  fcale  of  the  com¬ 
mon  thermometer.  It  is  obvious,  that  if  a  body,  fo 
adjufted  as  to  fit  exaftly  at  the  wider  end  of  this  canal, 
be  afterwards  diminifhed  in  its  bulk  by  fire,  as  the  tlier- 
mometer  pieces  are,  it  will  then  pafs  further  in  the  ca-vol.Ixxi 
nal,  and  more  and  more  fo  according  as  the  diminution 
is  greater  5  and  converfely,  that  if  a  body,  fo  adjufted 
as  to  pafs  on  to  the  narrow  end,  be  afterwards  expanded 
by  fire,  as  is  the  cafe  with  metals,  and  applied  in  that 
expanded  ftate  to  the  fcale,  it  will  not  pafs  fo  far  ;  and 
that  the  divifions  on  the  fide  will  be  the  meafures  of 
the  expanfions  of  the  one,  as  of  the  contra£ions  of  the 
other,  reckoning  in  both  cafes  from  that  point  to  which 
the  body  w?as  adjufted  at  firft. 

I  is  the  body  whofe  alteration  of  bulk  is  thus  to  be 
meafured.  This  is  to  be  gently  pufhed  or  Aid  along  to¬ 
wards  the  end  FH,  till  it  is  flopped  by  the  converging 
fides  of  the  canal.  See  Chemistry,  N°  1412. 

A  very  ingenious  application  of  Fahrenheit’s  ther¬ 
mometer  has  been  made  by  Mrs  Lovi,  glafs-blower  in 
Edinburgh,  for  afeertaining  the  temperature  of  compoft 
dunghills,  £or  regulating  the  temperature  of  hot-beds,, 
and  obferving  the  changes  of  temperature  in  corn  and 
hayftacks  when  they  are  put  up  damp.  This  may  be 
called  an  agricultural  thermometer,  and  has  been  found 
of  great  ufe  for  the  above  purpofes. 

THERMOPYLAE,  in  Ancient  Geography ,  a  nar¬ 
row  pafs  or  defile,  between  the  wafh  of  the  Sinus  Mali- 
acus  on  the  eaft,  and  fteep  mountains,  reaching  to  Oeta, 
made  dreadful  by  unpayable  woods,  on  the  weft  5  lead¬ 
ing  from  Theftaly  to  Locris  and  Eceotia.  Thefe  moun¬ 
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opy-  tains  divide  Greece  in  the  middle,  in  the  fame  manner 
as  the  Apennine  does  Italy  \  forming  one  continued 
ridge  from  Leucate  on  the  weft  to  the  fea  on  the  eaft, 
^  with  thickets  and  rocks  interfperfed  ;  that  perfons  even 
prepared  for  travelling,  much  lefs  an  army  encumbered 
with  baggage,  cannot  eafily  find  a  commodious  paffage. 
In  the  valley  verging  towards  the  Sinus  Maliacus,  the 
road  is  only  fixty  paces  broad  ;  the  only  military  way 
for  an  army  to  pafs,  if  not  obftrudled  by  an  enemy  $  and 
therefore  the  place  is  called  Pylce ,  and  by  others,  on  ac¬ 
count  of  its  hot  water,  Thermopylae.  Ennobled  by  the 
brave  Hand  made  by  Leonidas  and  300  Spartans  againft 
the  whole  army  of  Perfia ;  and  by  the  bold  refolution 
of  blind  Euthycus,  choofing  rather  to  fall  there  in 
fight,  than  return  to  Sparta,  and  efcape  the  common 
danger.  Famous  alfo  for  the  Amphidlyones,  the  com¬ 
mon  council  or  ftates  general  of  Greece,  aflembling 
there  twice  a-year,  fpring  and  autumn.  For  an  account 
of  the  battle  of  Thermopylae  at  which  Leonidas  with 
a  handful  of  men  engaged  the  Perftan  army,  fee 
Sparta. 

THESE  A,  in  antiquity,  feafts  celebrated  by  the  A- 
thenians  in  honour  of  Thefeus,  confiding  of  fports  and 
games,  with  mirth  and  banquets.  Such  as  were  poor 
and  unable  to  contribute  to  them  were  entertained  at 
the  public  expence. 

THESEUS,  a  famous  hero  of  antiquity,  ranked 
among  the  demigods,  whofe  hiftory  is  fabulous.  He 
was  the  reputed  fon  of  Aegeus  king  of  Athens.  He 
threw  Sciron,  a  cruel  robber,  down  a  precipice  ;  faften- 
ed  Procruftes  tyrant  of  Attica  to  a  bending  pine,  which 
being  let  loofe  tore  him  afunder  ;  killed  the  Minotaur 
kept  in  the  labyrinth  by  King  Minos,  in  Crete ;  and 
by  the  afiiftance  of  that  prince’s  daughter,  Ariadne, 
who  gave  him  a  clue,  efcaped  out  of  that  labyrinth, 
and  failed  with  his  deliverer  to  the  ifle  of  Naxos,  where 
he  had  the  ingratitude  to  leave  her. 

Thefeus  afterwards  overcame  the  Centaurs,  fubdued 
the  Thebans,  and  defeated  the  Amazons.  He  aflifted 
his  friend  Pirithous  in  his  expedition  to  the  infernal  re¬ 
gions  to  carry  off  Proferpine  5  but  was  imprifoned  by 
Pluto,  till  he  was  releafed  by  Hercules.  He  is  alfo  faid 
to  have  eftablifhed  the  Ifthmian  games,  in  honour  of 
Neptune  \  to  have  united  the  twelve  cities  of  Attica  5 
and  to  have  founded  a  republic  there,  1236  B.  C.  Some 
time  after,  taking  a  voyage  into  Epirus,  he  was  feized 
by  Aidonius  king  of  the  Moloflians  ;  meanwhile  Me- 
neftheus  rendered  himfelf  mafter  of  Athens.  But  at 
length  Thefeus  being  releafed  from  prifon,  retired  to 
Scyros,  where  King  Lycomedes  caufed  him  to  be 
thrown  from  the  top  of  a  rock.  Thefeus  had  feveral 
waives ;  the  firft  of  whom  wfas  Helena  the  daughter  of 
Tyndarus  ;  the  fecond,  Hypolita  queen  of  the  Ama¬ 
zons  ;  and  the  laft,  Phedra  filler  to  Ariadne,  who  pu- 
nifhed  him  for  his  infidelity  to  her  filler,  by  her  inceftu- 
ous  paffion  for  his  fon  Hippolitus. 

THESIS,  a  general  pofition  which  a  perfon  advan¬ 
ces,  and  offers  to  maintain.  In  taking  degrees  in  uni- 
verfities,  the  candidates  are  generally  obliged  to  write  a 
thefis,  which  they  muff  afterwards  defend. 

THESIUM,  Base  Fluellin  ;  a  genus  of  plants 
belonging  to  the  clafs  of  pentandria,  and  order  of  mo* 
nogvnia.  See  Botany  Index, 

THESPIS,  a  famous  Greek  tragic  poet,  and  the 
firft  reprefenter  of  tragedy  at  Athens.  He  carried  his 
l 


troop  from  village  to  village  in  a  waggon,  from  which  TP-o: pis 
they  performed  >heir  pieces.  Alceitis  was  the  fit  ft  r 

tragedy  they  performed  at  Athens,  536  B.  C.  See  1 
Theatre. 

THESSALIAN  chair,  fo  called  from  Theffaly, 
where  chairs  of  this  figure  were  moft  in  ule  ;  it  is  re¬ 
commended  by  Hippocrates*  in  place  of  a  machine  for  *  ub.  de 
reducing  a  recent  luxation  of  the  Ihnulcler  bone.  The  Art. 
back  of  this  chair  is  perpendicular  to  the  feat,  as  Galen 
tells  us  ;  by  which  conllrudlion  it  is  dillinguilhed  and 
accommodated  to  the  operation. 

THESSALY,  a  country  of  Greece,  whofe  bounda¬ 
ries  have  been  different  at  different  periods.  Properly 
fpeaking,  Theffaly  was  bounded  on  the  fouth  by  the 
fouthern  parts  of  Greece,  or  Graecia  Propria  *,  eaft,  by 
the  Aegean  ;  north,  by  Macedonia  and  Mygdonia  ;  and 
weft,  by  Illyricum  and  Epirus.  It  was  generally  di¬ 
vided  into  four  feparate  provinces,  Theffaliotis,  Pelafgi- 
otis,  Iftiaeotis,  and  Phthiotis,  to  which  fome  add  Mag- 
nefia.  It  has  been  feverally  called  JEmonia ,  Pelafgi- 
cum ,  Argos ,  Hellcts ,  Argeia ,  Dryopu ,  Pc/ofgia ,  Pyr- 
rheect ,  &cc.  The  name  of  Theffaly  is  derived  from  Lempri- 
Theffalus,  one  of  its  monarclis.  Theffaly  is  famous  for  ere* s  Dic~ 
a  deluge  which  happened  there  in  the  age  of  Deucalion ,tl6narym 
Its  mountains  and  cities  are  alfo  celebrated,  fueh  as 
Olympus,  Pelion,  Offa,  Lariffa,  &c.  The  Argonauts 
were  partly  natives  of  Theffaly.  The  inhabitants  of  the 
country  paffed  for  a  treacherous  nation,  fo  that  falfe  mo¬ 
ney  was  called  TheJJalian  coin ,  and  a  perfidious  adlion  a 
Thejfaliati  deceit.  Theffaly  was  originally  governed  by 
kings,  till  it  became  fubjefl  to  the  Macedonian  mo- 
narchs.  The  cavalry  was  univerfally  efteemed,  and  the 
people  were  fuperftitious  and  addi6led  to  the  ftudy  of 
magic  and  incantations.  See  Lucan ,  lib.  vi.  ver.  438, 

Sic.  Diomjf.  219  ;  Curt.  lib.  iii.  cap.  2.  •,  JElian ,  Var. 

Hifl .  lib.  iii.  cap.  1. ;  Pauf.  lib  iv.  cap.  36.  lib.  x.  cap.  1. ; 

Mela ,  lib.  ii.  cap.  3.  ;  Jujliny  lib.  vii.  cap.  6.  j  Diod.  iv. 

Theffaly  is  now  called  Janna,  a  province  of  European 
Turkey,  bounded  by  Macedonia  on  the  north,  by  the 
Archipelago  on  the  eaft,  by  Achaia  or  Livadia  on  the 
fouth,  and  by  Epirus  on  the  weft. 

THETIS,  in  Pagan  mythology,  the  wife  of  Ocea- 
nus,  and  the  mother  of  Nereus  and  Doris,  who  were 
married  to  each  other  ;  and  from  this  marriage  fprung 
the  nymphs  of  the  earth  and  fea.  Among  the  fea 
nymphs  there  wms  one  named  Thetis  the  Younger ,  who 
excelled  all  the  reft  in  beauty,  and  for  whom  Jupiter 
conceived  fuch  a  paffion,  that  he  refolved  to  efpoufe 
her  :  but  being  informed  by  the  Deilinies  that  flie 
w7ould  bring  forth  a  fon  who  wTould  rife  above  bis  father, 
he  married  her  to  Peleus.  To  their  nuptials  all  the 
gods  and  goddeffes  were  invited  except  Difcord,  who, 
to  be  revenged  for  this  contempt,  threwr  4  golden  apple 
into  the  affembly,  on  which  was  engraven,  For  the  Fair - 
ejl.  Juno,  Pallas,  and  Venus,  difputed  for  this  apple  ; 
but  Paris  being  chofen  to  decide  the  difference,  adjudged 
it  to  Venus.  From  this  marriage  of  Thetis  and  Peleus 
fprung  Achilles. 

THEURGY,  biov^yiu,  a  name  which  the  ancients 
gave  to  that  facred  part  of  magic  which  we  fometimes 
call  white  magic ,  or  the  white  art . 

The  word  is  formed  from  ©go?,  “  God,”  and  e^yar, 
t(  work  q.  d.  the  art  of  doing  divine  things,  or  things 
which  God  alone  can  do  :  or  the  power  of  working  ex¬ 
traordinary  and  fupernatural  things,  by  invoking  the 

names 
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names  of  God,  faints,  angels,  &C.  Accordingly,  thofe 
who  have  written  of  magic  in  general,  divide  it  into 
- j  three  parts :  the  fir  ft  whereof  is  called  theurgy ,  as  ope¬ 
rating  by  divine  or  celeftial  means  5  the  fecond,  natural 
magic ,  performed  by  the  powers  of  nature  ;  and  the 
third,  comprehending  necromancy ,  forcery ,  and  witch¬ 
craft  or  magic ,  performed  by  the  afliftance  of  demons  or 
departed  men.  See  Magic. 

THIBET.  See  Tibet. 

THIGH.  See  Anatomy,  N°  58. 

THINKING,  a  general  name  for  any  a&  or  opera¬ 
tion  of  the  mind.  See  Metaphysics. 

THIRL  AGE.  See  Law,  N°  clxx.  12 — 18. 

THIRST,  an  uneafy  fenfation  arifing  from  a  defici¬ 
ency  of  the.  faliva  to  moiften  the  inward  parts  of  the 
mouth.  Hence  arifes  a  ftrong  defire  for  drink  >  and 
third  is  a  fymptom  generally  attending  fevers  of  all 
kinds. — Thirft  is  beft  allayed  by  acids  5  water  kept  a 
while  in  the  mouth,  then  fpit  out,  and  repeated  as  re¬ 
quired  ;  a  bit  of  bread  chewed  with  a  little  water, 
which  latter  may  be  gradually  fwallowed  ;  if  the  perfon 
is  very  hot,  brandy  is  the  beft  for  holding  in  the  mouth, 
but  fhould  be  fpit  out  again  :  except  in  fevers,  large 
draughts  of  cold  water  are  hurtful. 

Prefervattan  agaitijl  Hunger  and  THIRST .  See 

Hunger. 

1  HIS  RLE,  a  name  applied  to  different  genera  and 
fpecies  of  plants  belonging  chiefly  to  the  lyngenefta 
clafs.  See  Carduus,  Onopordum,  Serratula,  Son- 
chus,  and  alfo  Djpsacus,  Botany  Index . 

Order  of  the  THISTLE ,  or  of  St  Andrew ,  a  military 
order  of  knighthood  in  Scotland,  the  rife  and  inftitution 
of  which  is  varioufly  related  by  different  authors.  Lef- 
ley  bifhop  of  Rofs  reports,  that  the  night  before  the 
battle  between  Athelftan  king  of  Northumberland  and 
Hungus  king  of  the  Pi&s,  a  bright  crofs,  in  form  of 
that  whereon  St  Andrew  (the  tutelar  faint  of  Scotland) 
fuffered  martyrdom,  appeared  to  Hungus ;  who  having 
gained  the  vi&ory,  ever  after  bore  the  figure  of  that 
crofs  on  his  banners.  Others  affert,  that  Achaius  king 
of  Scotland  firft  inftituted  this  order,  after  having  made 
the  famous  league  offenfive  and  defenfive  with  Charle¬ 
magne  king  of  France.  But  although  the  thiftle  had 
been  acknowledged  as  the  fymbol  of  the  kingdom  of 
Scotland  from  the  reign  of  Achaius,  yet  fome  refer  the 
beginning  of  this  order  to  Charles  VII.  of  France. 
Others  place  the  foundation  of  it  as  lov^  as  the  year 

The  chief  and  principal  enfign  is  a  gold  collar  com- 
pofed  of  thirties  and  fprigs  of  rue  interlinked  with  amu¬ 
lets  of  gold,  having  pendent  thereto  the  image  of  St 
Andrew  with  his  crofs,  and  the  motto,  Nemo  ME  im¬ 
mune  LACEf-ET.  “  No  body  ftiall  provoke  me  with 
-impunity.” 

The  ordinary  or  common  enfign  worn  by  the  knights 
-is  a  ftar  of  four  filver  points,  and  over  them  a  green  cir¬ 
cle,  bordered  and  lettered  with  gold,  containing  the 
faid  motto,  and  in  the  centre  is  a  thiftle  •,  all  which  is 
embroidered  on  their  left  breaft,  and  worn  with  the  col¬ 
lar,  with  a  green  ribband  over  the  left  fhoulder,  and 
brought  under  the  right  arm  ;  pendent  thereto  is  the 
image  of  St  Andrew,  with  his  crofs,  in  a  purple  robe, 
within  an  oval  of  gold  enamelled  vert,  with  the  former 
motto  ;  but  fome  times  they  wear,  encircled  in  the  fame 
'scanner,  a  thiftle  crowned. 


Thlftt, 

Thorna 
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About  the  time  of  the  Reformation,  this  order  was 
dropped,  till  James  II.  of  Great  Britain  refumed  it  by 
creating  eight  knights.  The  Revolution  unfettled  it 
again  ;  and  it  lay  neglefled,  till  Queen  Anne,  in  170^ 
rellored  it  to  the  primitive  defign,  of  twelve  knights  of 
St  Andrew. 

FHLAPSI,  Bastard -Cress,  or  Mithndate-Mu- 

farch;  a  genus  of  plants  belonging  to  the  clafs  of  tetra- 
dynamia.  See  Botany  Index. 

THO LOUSE.  See  Toulouse. 

THOMAS  ANS,  Thomists.  See  Christians  of 
St  Thomas .  J 

1HOMAS  Aquinas.  See  Aquinas. 

St  Thomas's  Day,  a  feftival  of  the  Chriftian  church, 
obferved  on  Dec.  21.  in  commemoration  of  St  Thomas 
the  apoftle. 

St  Thomas  of  Canterbury's  Bay ,  a  feftival  of  the 
Romifti  church,  obferved  on  Dec.  29.  in  memory  of 
Thomas  Becket  archbilhop  of  Canterbury,  who  was 
murdered, ^or,  as  the  Romanifts  fay,  martyred,  in  the 
reign  of  King  Henry  II. 

Thomas  the  Reymour ,  called  alfo  Thomas  Lermont , 
and  Thomas  of  Erceldon,  was  born  at  Erceklon,  a  vil¬ 
lage  near  Melrofe  in  Tvveeddale,  in  what  year  is  uncer^ 
tain  j  but  he  was  an  old  man  when  Edward  I.  was  car¬ 
rying  on  war  in  Scotland. 

The  cliara&er  of  Lermont  as  a  prophet,  and  which 
was  common  to  him  with  Linus,  Orpheus,  and  other 
early  poets  in  many  countries,  arofe,  if  we  may  believe 
Mackenyie  in  his  Lives  of  Scottilh  Writers,  from  his 
having  conferences  with  Eliza,  a  nun  and  prophetefsat 
Haddington.  Lermont  put  her  prediaions  into  verfe, 
and  thus  came  in.  for  his  (hare  of  the  prophetic  fpirit. 

None  of  thefe  ancient  prophecies  now  remain  ;  but  the  Pinherti 
following,  which  pretends  to  be  one  of  them,  is  given  Accmt 
from  a  manufeript  of  the  time  of  Edward  I.  or  II.  The 
countefs  of  Dunbar  is  the  lady  famous  for  the  defence 
of  her  caftle  againft  the  Englifli,  Her  proper  title  was 
Countefs  of  March  ;  but  it  was  common  in  thefe  times 
“to  ftyle  a  nobleman  from  his  chief  refidence.  Thus  Gil¬ 
bert  Strongbow,  earl  of  Pembroke,  is  called  Earl  of 
Striguil ,  from  his  residence  at  Striguil  caftle,  nearChep- 
ftow,  Monmouthfhire,  &c. 


fa  Counteffe  de  Bonbar  demande  a  Thomas  de  Effe- 
doune,  quant  la  guere  d'Efcoce  prendreit  fyn .  E  yl  la 
repoundy ,  et  dyt — 

When  man  as  mad  a  kyng  of  a  capped  mon. 

WTen  mon  is  levere  other  mons  thyng  than  is  owen. 

When  londe  thouys  foreft,  and  foreft  ys  felde. 

When  hares  kendles  othe  herfton. 

When  Wyt  andtWille  werres  togedere. 

When  mon  makes  ftables  of  kyrkes  5  and  fteles  caftles 
wyth  ftyes. 

When  Rokefbourh  nys  no  burgh  ;  ant  market  is  at 
Forwyleye. 

When  the  aide  is  gan,  and  the  newe  is  come  that 
doue  noht. 

When  Bambourne  ys  donged  with  dede  men. 

When  men  ledes  men  in  ropes  to  buyen  ant  to  fellen. 

When  a  quarter  of  whaty  whete  is  chaunged  for  a  colt 
of  ten  markes. 

When  prude  prikes,  ant  pees  is  leyd  in  prifoun. 

When  a  Scot  ne  may  hym  hude  afe  hare  in  forme, 
that  the  Englylh  ne  jfhall  hym  fynde. 

When 
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as  When  ryht  ant  wrong  aftente  the  togedere. 

When  laddes  weddeth  lovedies. 

Th  oru  -\Yhen  Scottes  fien  fo  fafte,  that  for  faute  of  (hip,  hy 
drouneth  hemfelve. 

When  flial  this  be  ? 

Nouther  in  thyne  tyme,  ne  in  myne. 

Ah  comen,  ant  gone, 

Withinne  twenty  wynter  ant  on. 

In  faX,  the  prophecies  of  Lermont  appear  to  have 
been  merely  traditional  5  nay,  it  feems  doubtful  if  he 
ever  pretended  to  fuch  folly,  notwTthftanding  Mac- 
kenyie’s  ftory  of  Eliza.  The  reverence  of  the  people 
for  a  learned  and  refpeXable  charaXer  feems  to  have 
been  the  foie  foundation  of  Thomas’s  claim  to  prophecy. 

But,  in  the  1 6th  century,  prophecies  were  made,  and 
afcribed  to  him,  as  well  as  others  given  to  Bede,  Mer¬ 
lin,  &c.  (a).  They  were  printed  at  Edinburgh,  1615; 
jeprinted  1680,  and  1742. 

THOMISM.  See  Aquinas. 

THOMSON,  James,  an  excellent  Britilh  poet,  the 
{on  of  a  Scotch  divine,  was  born  in  the  (hire  of  Rox¬ 
burgh  in  1700,  and  was  educated  in  the  univerfity  of 
Edinburgh  with  a  view  to  the  miniftry.  But  his  ge¬ 
nius  inclining  him  to  the  ftudy  of  poetry,  which  he 
foon  found  would  be  incompatible  with  that  of  theology, 
or  at  leaf!  might  prevent  his  being  provided  for  in 
that  way  in  his  own  country,  he  reliiiquilhed  his  views 
of  engaging  in  the  facred  funXion,  and  repaired  to 
London  in  confequence  of  fome  encouragement  which 
he  had  received  from  a  lady  of  quality  there,  a  friend 
of  his  mother. 

The  reception  he  met  with  wherever  he  was  intro¬ 
duced,  emboldened  him  to  rilk  the  publication  of  his 
excellent  poem  on  Winter. — This  piece  was  publifhed 
in  1726  \  and  from  the  univerfal  applaufe  it  met  with, 

Mr  Tbomfon’s  acquaintance  was  courted  by  people,  of 
the  firft  tafte  and  fafhion.  But  the  chief  advantage 
which  it  procured  him  was  the  acquaintance  of  Dr 
Rundle,  afterward  bifbop  of  Derry,  who  introduced 
him  to  the  late  lord  chancellor  Talbot ;  and  fome  years 
after,  when  the  eldeft  fon  of  that  nobleman  was  to  make 
his  tour  on  the  continent,  Mr  Thomfon  was  chofen  as 
a  proper  companion  for  him.  The  expeXations  which 
his  Winter  had  raifed,  were  fully  fatisfied  by  the  fuc- 
ceflive  publications  of  the  other  feafonsy  of  Summer,  iu 
the  year  1727  j  of  Spring,  in  the  following  year  ^  and 
of  Autumn,  in  a  quarto  edition  of  his  works,  in  1730. 
Befide  the  Seafons,  and  his  tragedy  of  Sophonifba, 
written  and  aXed  with  applaufe  in  the  year  1729,  he 
had,  in  1727,  publifhed  his  poem  to  the  memory  of 
Sir  Ifaac  Newton,  with  an  account  of  his  chief  dis¬ 
coveries  5  in  which  he  was  aflifted  by  his  friend  Mr 
Gray,  a  gentleman  wellverfed  in  the  Newtonian  philo- 
fophy.  That  fame  year  the  refentment  of  our  merchants, 
for  the  interruption  of  their  trade  by  the  Spaniards  in 
America,  running  very  high,  Mr  Thomfon  zealoufly 
took  part  in  it,  and  wrote  his  Britannia,  to  roufe  the 
nation  to  revenge. 
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With  the  honourable  Charles  Talbot,  our  author  vi-  IhonilVju. 
filed  moft  of  the  courts  in  Europe,  and  returned  with 
his  views  greatly  enlarged  ;  not  only  of  exterior  nature 
and  the  works  of  art,  but  of  human  life  and  manners, 
and  of  the  conftitution  and  policy  of  the  feveral  ftates, 
their  connexions,  and  their  religious  inflitutions.  How 
particulaf^nd  judicious  his  obfervations  were,  we  fee  in 
his  poem  of  Liberty,  begun  foon  after  his  return^  to 
England.  We  fee  at  the  fame  time  to  what  a  high 
pitch  his  care  of  his  country  was  raifed,  by  the  com- 
parifons  he  had  all  along  been  making  of  our  happy  go¬ 
vernment  with  tliofe  of  other  nations.  To  infpire  his 
fellow-fubjeXs  with  the  like  fentiments,  and  (how  them 
by  what  means  the  precious  freedom  we  enjoy  may  be 
preferved,  and  how  it  may  be  abufed  or  loft,  he  employ*, 
ed  two  years  in  compofing  that  noble  work,  upon  which 
he  valued  himfelf  more  than  upon  all  his  other  writings. 

On  his  return  to  England  with  Mr  Talbot  (who  foon 
after  died),  the  chancellor  made  him  his  fecretary  of 
briefs  \  a  place  of  little  attendance,  fuiting  his  retired 
indolent  way  of  life,  and  equal  to  all  his  wants.  From 
this  office  he  was  removed,  when  death,  not  long  after, 
deprived  him  of  his  noble  patron.  He  then  found  him¬ 
felf  reduced  to  a  ftate  of  a  precarious  dependence.  In 
this  fituation,  having  created  fome  few  debts,  and  his  cre¬ 
ditors  finding  that  he  had  no  longer  any  certain  fupport, 
became  inexorable  \  and  imagined  by  confinement  to  - 
force  that  from  his  friends,  which  his  modefty  would 
not  permit  him  to  afk.  One  of  thefe  occafions  lurnifh- 
ed  Quin,  the  celebrated  aXor,  with  an  opportunity  of  . 
difplaying  the  natural  goodnefs  of  his  heart,  and  the  dif- 
intereftednefs  of  his  friendfhip.  Hearing  that  Thom¬ 
fon  was  confined  in  a  fpunging  houfe  for  a  debt  of 
about  70I.  he  repaired  to  the  place ;  and,  having  inqui¬ 
red  for  him,  was  introduced  t©  the  bard.  Thomfon  was-, 
a  good  deal  difconcerted  at  feeing  Quin,  as  he  had  al¬ 
ways  taken  pains  to  conceal  his  wants  j  and  the  more 
fo,  as  Quin  told  him  he  was  come  to  fup  with  him. 

His  anxiety  upon  this  head  was  however  removed,  upon 
Quin’s  informing  him,  that,  as  he  fuppofed  it  would 
have  been  inconvenient  to  have  had  the  fupper  drefled 
in  the  place  they  were  in,  he  had  ordered  it  from  an 
adjacent  tavern  j  and,  as  a  prelude,  half  a  dozen  of  . 
claret  was  introduced.  Supper  being  over,  and  the 
bottle  circulating  pretty  brifkly,  Quin  laid,  “  It  is  time 
now  we  fhould  balance  accounts.”  This  aftonilhed 
Thomfon,  who  imagined  he  had  fome  demand  upon  him  j 
but  Quin  perceiving  it,  continued,  “  Mr  Thomfon,  the 
pleafure  I  have  had  in  perufing  your  works  I  cannot 
eftimate  at  lefs  than  a  hundred  pounds,  and  I  infift  up¬ 
on  now  acquitting  the  debt.”  On  faying  this,  he  put 
down  a  note  of  that  value,  and  took  his  leave,  without 
waiting  for  a  reply. 

The  profits^arifing  from  his  works  were  not  inconfider- 
ablej  his  tragedy  of  Agamemnon,  aXed  in  1738,  yield¬ 
ed  a  good  fum.  But  his  chief  dependence  was  upon 
the  prince  of  Wales,  who  fettled  on  him  a  handfome 
allowance,  and  honoured  him  with  many  marks  of  par¬ 
ticular  favour.  Notwithftanding  this,  however,  he 


(a)  Sibilla  and  Banifter  Anglicus  are  mentioned  in  the  time  of  Edward  IV.  (MSS.  Got.  Dorn.  A.  IX.)  A 
long  Latin  prophecy  of  Bridlington  is  there  given.  Waldhave  and  Eltraine  feem  alfo  English  prophets.  In  the 
tthole  colleXion,  therefore,  Thomas  is  the  only  Scottifti  onc» 
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x  Was  refufed  a  licence  for  his  tragedy  of  Edward  and 
Eleonora,  which  he  had  prepared  for  the  ftage  in  the 
year  173(1,  for  fome  political  reafons.  Mr  Thomfon ’s 
next  performance  was  the  Mafque  of  Alfred,  written 
in  the  year  1740  jointly  with  Mr  Mallet,  by  the  com¬ 
mand  of  the  prince  of  Wales,  for  the  entertainment  of 
his  royal  highnefs’s  court  at  Clifden,  his  fummer  reft- 
dence. 

Mr  Thom  Ton’s  poem,  entitled  the  Caftle  of  Indo¬ 
lence,  was  his  la  ft  work  publiftied  by  liimfelt;  his  tragedy 
of  Coriolanus  being  only  prepared  for  the  theatre,  when 
a  fatal  accident  robbed  the  world  of  one  of  the  beft  of 
men  and  beft  of  poets.  He  would  commonly  walk  the 
diftance  between  London  and  Richmond  (where  he 
lived)  with  any  acquaintance  that  offered,  with  whom 
he  might  chat  and  teH  himfelf,  or  perhaps  dine  by  the 
way.  One  fummer  evening  being  alone  in  his  walk 
from  town  to  Hammerfmith,  he  had  over-heated  him¬ 
felf,  and  in  that  condition  imprudently  took  a  boat  to 
carry  him  to  Kew  \  apprehending  no  bad  confequence 
from  the  chill  air  on  the  river,  which  his  walk  to  his 
lioufe,  towards  the  upper  end  of  Kew-lane,  had  always 
hitherto  prevented.  But  now  the  cold  had  fo  feized 
him,  that  the  next  day  he  was  in  a  high  fever.  This, 
however,  by  the  ufe  of  proper  medicines,  was  removed, 
fo  that  he  was  thought  out  of  danger  ;  till  the  fine 
weather  having  tempted  him  to  expofe  himfelf  once 
more  to  the  evening  dews,  his  fever  returned  with 
violence,  and  with  fuch  fymptoms  as  left  no  hopes  of 
a  cure.  His  death  happened  on  the  27th  of  Auguft 
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Mr  Thomfon  had  improved  his  tafte  upon  the  fineft 
originals,  ancient  and  modern.  The  autumn  was  his 
favourite  feafon  for  poetical  compofition,  and  the  deep 
filence  of  the  night  he  commonly  chofe  for  his  ftudies. 

The  amufement  of  his  leifure  hours  were  civil  and  natu¬ 
ral  hiftory,  voyages,  and  the  beft  relations  of  travellers. 
Though  he  performed  on  no  inftrument,  he  was  pafiion- 
ately  fond  of  mufic,  and  would  fometimes  liften  a  full 
hour  at  his  window  to  the  nightingales  in  Richmond 
gardens  5  nor  was  his  tafte  lefs  exquifite  in  the  arts  of 
painting,  fculpture,  and  archite&ure.  As  for  the  more 
diftinguiftiing  qualities -of  his  mind  and  heart,  they  beft 
appear  in  his  writings.  There  his  devotion  to  the  Su¬ 
preme  Being,  his  love  of  mankind,  of  his  country,  and 
friends,  fhine  out  in  every  page  ;  his  tendernefs  of  heart 
was  fo  unbounded,  that  it  took  in  even  the  brute  crea¬ 
tion.  It  is  not  known,  that  through  his  whole  life  he 
ever  gave  any  perfon  a  moment’s  pain,  either  by  his 
writings  or  otherwife.  He  took  no  part  in  the  political 
fquabbles  of  Ills  time,  and  was  therefore  refpe&ed  and 
left  undifturbed  by  both  ftdes.  Thefe  amiable  virtues 
did  not  fail  of  their  due  reward  ;  the  applaufe  of  the 
public  attended  all  his  produ&ions,  and  his  friends  loved 
him  with  an  enthufiaftic  ardour. 

“  As  a  writer  (fays  Dr  Johnfon),  he  is  entitled  to 
-one  praife  of  the  higheft  kind  5  his  mode  of  thinking, 
and  of  exprefling  his  thoughts,  is  original.  His  blank 
verfe  is  no  more  the  blank  verfe  of  Milton,  or  of  any 
other  poet,  than  the  rhymes  of  Prior  are  the  rhymes  of 
Cowley.  His  numbers,  his  paufes,  his  diftion,  are  of 
his  own  growth,  without  tranfeription,  without,  imita¬ 
tion.  He  thinks  in  a  peculiar  train,  and  thinks  always 
as  a  man  of  geniu* ;  he  looks  round  on  Nature  and  on 
life  with  the  eye  which  Nature  beftows  only  on  a  poet ; 
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the  eye  that  diftinguifties,  in  every  thing  reprefented  to  Thomf* 
its  view,  whatever  there  is  on  which  imagination  can  de-  II 
light  to  be  detained,  and  with  a  mind  that  at  once  com-  Thornili! 
prehends  the  vail,  and  attends  to  the  minute.  The 
reader  of  the  Seafons  wonders  that  he  never  faw  before 
what  Thomfon  fnews  him,  and  that  he  never  yet  has  felt 
what  Thomfon  irnprefles.’’ 

His  teftamentary  executors  were  the  lord  Lyttelton, 
whofe  care  of  our  poet’s  fortune  and  fame  ceafed  not 
w  ith  his  life  ;  and  Mr  Mitchell,  a  gentleman  equally 
noted  for  the  truth  and  conftancy  of  his  private  friend¬ 
ship,  and  for  his  addrefs  and  fpirit  as  a  public  minifter. 

By  their  united  interefts,  the  orphan  play  of  Coriolanus 
wrns  brought  on  the  ftage  to  the  beft  advantage  5  from 
the  profits  of  which,  and  the  Tale  of  manuferipts  and 
other  effedls,  a  handfome  fum  was  remitted  to  his  filters. 

His  remains  were  depofited  in  the  church  of  Richmond, 
under  a  plain  ftone,  without  any  infeription.  A  hand¬ 
fome  monument  was  ere&ed  to  him  in  Weftminfter 
abbey  in  the  year  1762,  the  charge  of  which  was  de¬ 
frayed  by  the  profits  arifing  from  a  fplendid  edition  of 
all  his  works  in  4to ;  Mr  Millar  the  bookfeller,  who 
had  purchafed  all  Mr  Thomfon’s  copies,  giving  up  his 
property  on  this  grateful  occafion.  A  monument  has 
alfo  been  erefted  to  him  at  the  place  of  his  birth. 

THOR,  the  el  deft  and  braveft  of  the  fons  of  Odin 
and  Frea,  was,  after  his  parents,  the  greateft  god  of  the 
Saxons  and  Danes  while  they  continued  heathens.  They  Henry's 
believed,  that  Thor  reigned  over  all  the  aerial  regions, Hiflotyi 
which  compofed  his  immenfe  palace,  confifting  of  540  Grfatii 
halls  ;  that  he  launched  the  thunder,  pointed  the  light- 
ning,  and  dire&ed  the  meteors,  winds,  and  ftorms.  ToP 
him  they  addrefted  their  prayers  for  favourable  winds, 
refrefhing  rains,  and  fruitful  feafons  5  and  to  him  the 
fifth  day  of  the  week,  which  ftill  bears  his  name,  was 
confecrated. 

THORAX.  See  Anatomy. 

White  or  Haw  THORN.  See  Crat;egus,  Bo¬ 
tany  Index. 

Thorn,  a  town  of  Poland,  in  Regal  Pruflia,  and  in 
the  palatinate  of  Culm.  It  was  formerly  a  Hanfeatic 
town,  and  ftill  enjoys  great  privileges  5  is  large  and 
well  fortified  \  but  part  of  the  fortifications,  and  a  great 
number  of  houfes,  were  ruined  by  the  Swedes,  in  1703. 

It  is  feated  on  the  Viftula,  and  contains  10,000  inhabi¬ 
tants.  E.  Long.  18.  30.  N.  Lat.  52.  55. 

THORNB ACK.  See  Raia,  Ichthyology  Index. 
THORNHILL,  Sir  James,  an  eminent  Englilh Diftioffl 
painter,  was  born  in  Dorfetfhire  in  1676,  of  an  ancient ofpaintt 
family  ;  but  was  conftrained  to  apply  to  fome  profeflion 
by  the  diftrefles  of  his  father,  who  had  been  reduced  to 
the  neceflity  of  felling  his  family  eftate.  His  inclina¬ 
tion  diredled  him  to  the  art  of  painting  3  and  on  his 
arrival  at  London  he  applied  to  his  uncle,  the  famous 
Dr  Sydenham,  wfto  enabled  him  to  proceed  in  the  ftudy 
of  the  art  under  the  diredlion  of  a  painter  who  was  not 
very  eminent.  However,  the  genius  of  Thornhill  made 
ample  amends  for  the  infufficiency  of  his  inftru<ftor,and 
by  a  happy  application  of  his  talents  he  made  fo  great 
a  progrefs,  that  he  gradually  rofe  to  the  higheft  reputa¬ 
tion. 

His  genius  was  well  adapted  to  hiftorical  and  allego¬ 
rical  compofitions  ;  he  pofifeflfed  a  fertile  and  fine  inven¬ 
tion  ;  and  he  Sketched  his  thoughts  with  great  eafe, 


freedom,  and  fpirit. 


He  excelled  alfo  equally  in  por¬ 
trait, 
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1  mhill  trait,  perfpe&ive,  and  architecture  }  fihewed  an  excel- 
il  lent  tafte  for  defign,  and  had  a  free  and  firm  pencil. 
r  ace‘  Had  he  been  fo  fortunate  as  to  have  ftudied  at  Rome 
U  and  Venice,  to  acquire  greater  corre&nefs.  at  the  one, 
and  a  more  exaCt  knowledge  of  the  perfection  of  colour¬ 
ing  at  the  other,  no  artift  among  the  moderns  might 
perhaps  have  been  his  fuperior.  Nevertheless,  he  was 
fo  eminent  in  many  parts  of  his  profeflion,  that  he  mult 
for  ever  be  ranked  among  the  belt  painters  of  his  time  *, 
and  his  performances  in  the  dome  of  St  Paul’s  church 
at  London,  in  the  hofpital  at  Greenwich,  and  at  Hamp- 
ton-court,  are  fuch  public  proofs  of  his  merit  as  will  con¬ 
vey  his  name  to  pofterity  with  great  honoun 

This  painter  lived  in  general  efleem  }  he  enriched 
himfelf  by  the  excellence  of  his  works  ;  was  appointed 
ftate-painter  to  Queen  Anne,  from  whom  he  received 
the  honour  of  knighthood  $  had  the  Angular  fatisfaClion 
to  repurchafe  his  family  ellate  5  and  was  fo  much  di- 
ftinguifhed  as  to  be  eleCted  one  of  the  members  of  par¬ 
liament.  He  died  in  1732. 

THOROUGH-wax,  in  Botany.  See  Bupleurum. 

THOTH,  or  ThEUT,  (called  by  the  Phoenicians 
Taaut,  by  the  Greeks  Hermes ,  and  by  the  Romans  Mer¬ 
cury ),  was  a  Phoenician  of  very  fuperior  talents,  and 
one  of  the  civilizers  of  mankind.  He  was  prime  mini- 
fter  to  Ofiris,  whom,  after  his  death,  he  deified  3  and 
he  was  himfelf  deified  by  his  countrymen  the  Egyptians, 
for  the  benefits  that  he  had  rendered  to  the  human  race. 
See  Mercury,  Mythology,  N°  34.  and  Polythe¬ 
ism,  N°  18. 

THOUGHT,  a  general  name  for  all  the  ideas  con¬ 
sequent  on  the  operations  of  the  mind,  and  even  on  the 
operations  themfelves.  See  METAPHYSICS. 

Thought,  in  compofition.  See  Oratory,  Part  I. 
and  II. 

THOUINIA,  a  genus  of  plants  belonging  to  the 
clafs  of  diandria,and  order  of  monogynia.  See  Botany 
Index. 

THRACE,  a  country  very  frequently  mentioned  by 
the  Greek  and  Latin  writers,  deriving  its  name,  ac¬ 
cording  to  Jofephus,  from  Tiras  one  of  the  Sons  of  Ja- 
phet.  It  was  bounded  on  the  north  by  Mount  Hasmus  } 
on  the  fouth,  by  the  Aegean  fea  \  on  the  weft,  by  Ma- 
cedon  and  the  river  Strymon  ^  and  on  the  eaft,  by  the 
Euxine  fea,  the  Hellefpont,  and  the  Propontis. — The 
Thracian  Cherfonefus  is  a  peninfula  inclofed  on  the 
fouth  by  the  Aegean  fea,  on  the  weft  by  the  gulf  of 
Melas,  and  on  the  eaft  by  the  Hellefpont  \  being  join¬ 
ed  on  the  north  to  the  continent  by  a  neck  of  land 
about  37  furlongs  broad.  The  inland  parts  of  Thrace 
are  very  cold  and  barren,  the  Snow  lying  on  the  moun¬ 
tains  the  greateft  part  of  the  year  ;  but  the  maritime 
provinces  are  produ&ive  of  all  forts  of  grain  and  necef- 
faries  for  life  *,  and  withal  fo  pleafant,  that  Mela  com¬ 
pares  them  to  the  raoft  fruitful  and  agreeable  countries 
of  Afia. 

The  ancient  Thracians  were  deemed  a  brave  and 
warlike  nation,  but  of  a  cruel  and  favage  temper  •,  be¬ 
ing,  according  to  the  Greek  writers,  ftrangers  to  all  hu¬ 
manity  and  good  nature.  It  was  to  the  Thracians, 
however,  that  the  Greeks  were  chiefly  indebted  for  the 
polite  arts  that  flourifhed  among  them  *,  for  Orphceus, 
Linus,  Mufceus,  Thamyris,  and  Eumolpus,  all  Thra¬ 
cians,  were  the  firft,  as  Euflathius  informs  us,  who 
charmed  the  inhabitants  of  Greece  with  their  eloquence 
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and  melody,  and  perfuaded  them  to  exchange  their 

fiercenefs  for  a  fociable  life  and  peaceful  manners  ;  nay,  1  ^ling* 

great  part  of  Greece  was  anciently  peopled  by  1  hra- 

cians.  Tereus,  a  Thracian,  governed  at  Daulis  in  Pho- 

cis,  where  the  tragical  ftory  of  Philomela  and  Progne 

was  a£fed.  From  thence  a  body  of  lhraeians  palled 

over  to  Euboea,  and  poffefied  themfelves  of  that  ifland* 

Of  the  fame  nation  were  the  Aones,  Tembices,  and 
Hyanthians,  who  made  themfelves  mailers  of  Boeotia  : 
and  great  part  of  Attica  itfelf  was  inhabited  by  Thra¬ 
cians,  under  the  command  of  the  celebrated  Eumolpus. 

It  is  not,  therefore,  without  the  utmofl  ingratitude  and 
injuftice  that  the  Greeks  ftyle  them  Barbarians ,  fince 
to  them  chiefly  they  were  indebted  both  for  the  peo¬ 
pling  and  polifiling  of  their  country. 

Thrace  was  anciently  divided  into  a  number  of  petty 
ftates,  which  were  firft  fubdued  by  Philip  of  Macedon. 

On  the  decline  of  the  Macedonian  empire,  the  country 
fell  under  the  power  of  the  Romans.  It  continued  un¬ 
der  fubje6lion  to  them  till  the  irruption  of  the  lurks, 
in  whofe  hands  it  ftill  remains. 

THRASHING,  in  Agriculture ,  the  operation  by 
which  corn  is  feparated  from  the  ftraw.  This  opera¬ 
tion  is  performed  in  a  variety  of  ways,  fometimes  by  the 
feet  of  animals,  fometimes  by  a  flail,  and  fometimes  by 
a  machine. 

The  moft  ancient  method  of  feparating  the  corn  from 
the  ftraw  was  by  the  hoofs  of  cattle  or  horfes.  This 
was  pra&ifed  by  the  Ifraelites,  as  we  find  from  the 
books  of  Mofes ;  it  was  alfo  common  among  the  Greeks 
and  Romans  *.  Flails  and  thrafhing  machines  were  al-  *  flity 
fo  not  uncommon  among  thefe  nations  f.  The  flail'??11*  3°* 
which  was  ufed  by  the  Romans,  called  baculus ,  fujiis ,  ^ 

or  pertica -,  was  probably  nothing  more  than  a  cudgel  or  I32.  col.  ii, 
pole.  The  thrafhing  machine,  which  was  called  tribula  21.  TibulU 
or  tribulum,  and  fometimes  tra/ia ,  was  a  kind  of  fledge  *■  5^*- 
made  of  boards  joined  together,  and  loaded  with  ftone  orxvij^y 
iron.  Horfes  were  yoked  to  this  machine,  and  a  man  was  Homer,  Ik 
feated  upon  it  to  drive  them  over  the  fheaves  of  corn.  xx.  495. 

Different  methods  are  employed  in  different  countries 
for  feparating  the  corn  from  the  ftalk.  In  the  greateft; 
part  of  France  the  flail  is  ufed  j  but  in  the  fouthern 
diftri&s  it  is  generally  performed  by  the  feet  of  animals. 

Animals  are  alfo  ufed  for  the  fame  purpofe  in  Spain,  in 
Italy,  in  the  Morea,  in  the  Canaries,  in  China,  and  in  the 
vicinity  of  Canton,  where  the  flail  is  alfo  fometimes  ufed. 

It  appears  that  in  hot  climates  the  grains  do  not  adhere 
fo  firmly  to  the  ftalk  as  in  cold  countries,  and  therefore 
may  be  more  eafily  feparated.  This  will  explain  the 
reafon  why  animals  are  fo  frequently  employed  in  hot 
countries  for  treading  out  the  corn  ;  whereas  in  cold 
climates  we  know  they  are  feldom  tried,  and  have  no 
reafon  to  fuppofe  that  they  would  anfwer  the  purpofe. 

In  the  1  fie  of  France  in  Africa,  rice  and  wheat  are 
thrafhed  with  poles,  and  maize  with  flicks  *,  for  it  has 
not  been  poffible  to  teach  the  negroes  the  ufe  of  the 
flail. 

The  animals  ufed  for  treading  out  corn  are,  oxen, 
cows,  horfes,  mules,  and  even  affes  when  the  quantity 
is  not  great.  The  operation  is  performed  in  this  man¬ 
ner  ;  The  fheaves,  after  being  opened,  are  fpread  in 
fuch  a  manner  that  the  ears  of  the  com  are  laid  as 
much  uppermoft  as  pofftble,  and  a  man,  ftanding  in  the 
centre,  holds  the  halters  of  the  cattle,  which  are  made 
to  trot  round  as  in  a  manege  ;  whilft  other  men  with 
3  F  '  fork£ 
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Thrafhing.  forks  (hake  the  ftraw  up  from  time  to  time,  and  the  cat- 
are  trotted  over  it  again  and  again  till  they  have 
beaten  out  all  the  grain.  This  method  is  expeditious 
enough  ;  but  befides  bruifing  a  confiderable  quantity  of 
corn,  it  requires  a  great  many  cattle,  and  injures  the  legs 
of  the  horfes  and  mules,  which  are  preferred  before  cows 
and  oxen  for  this  work. 

I  he  flail  is  undoubtedly  a  much  better  inftrument  for 
th raffling  corn  than  the  feet  of  animals,  for  it  feparates 
the  grain  from  the  draw  and  hufks  both  more  effectual¬ 
ly  and  more  expeditioufly  ;  yet  it  is  liable  to  many  ob¬ 
jections.  It  is  a  very  laborious  employment,  too  fevere 
indeed  even  for  a  ftrong  man  ;  and  as  it  is  ufually  the 
intereft  of  the  thraiher  rather  to  thrafh  much  than  to 
thrafh  clean,  a  good  deal  of  corn  will  generally  be  left 
upon  the  ft  raw.  It  is  therefore  an  objeCt  of  great  im¬ 
portance  in  hufbandry  to  procure  a  proper  machine  for 
feparating  the  corn  from  the  ftraw. 

The  firft  .thrafhing  machine  attempted  in  modern 
times,  of  which  we  have  received  any  account,  was  in¬ 
vented  in  Edinburgh  by  Mr  Michael  Menzies  about  the 
year  1732.  .  It  confifted  of  a  number  of  inftruments  like 
flails,  fixed  in  a  moveable  beam,  and  inclined  to  it  at  an 
angle  of  ten  degrees.  On  each  fide  of  the  beam  in 
'which  the  flails  were  fixed,  floors  or  benches  were  pla¬ 
ced  for  fpreading  the  (heaves  on.  The  flails  were  mo¬ 
ved  backwards  and  forwards  upon  the  benches  by  means 
of  a  crank  fixed  on  the  end  of  an  axle,  which  made 
about  30  revolutions  in  a  minute. 

The  fecond  thrafhing  machine  was  invented  by  Mr 
Michael  Stirling,  a  farmer  in  the  parifh  of  Dunblane, 
Perthfhire.  Of  this  djfcovery  we  have  received  a  very 
accurate  and  authentic  account  from  his  fon,  the  reve¬ 
rend  Mr  Robert  Stirling  minifter  of  Crieff. 

It  is  an  old  proverb,  that  neceflity  is  the  mother  of  in¬ 
vention.  This  was  verified  on  the  prefent  occafion.  Be- 
fides  his  ordinary  domeftic  fervants,  Mr  M.  Stirling  had 
occafion  fometimes  to  hire  an  additional  number  to 
thrafh  out  his  grain,  and  frequently  found  it  difficult  to 
procure  fo  many  as  he  needed.  This  naturally  led  him 
to  reflect  whether  the  operation  of  thrafhing  could  not 
eafily  be  performed  by  machinery.  Accordingly,  fo 
early  as  the  year  1753*  under  the  pretence  of  joining  in 
the  amufements  of  his  children,  he  formed  in  miniature  a 
water  mill,  in  which  two  iron  fprings,  made  to  rife  and 
£aH  alternately,  reprefented  the  motion  of  two  flails,  by 
which  a  few  ftalks  of  corn  put  under  them  might  be 
fpeedily  thrafhed.  This  plan  he  executed  on  a  fcale 
iufficiently  large  within  two  years  after,  making  the 
fprings  about  ten  feet  long,  each  of  which  had  one  end 
firmly  fere  wed  into  a  folid  plank,  and  the  other  termi¬ 
nated  in  a  round  batoon  of  folid  iron,  two  feet  long  and 
above  an  inch  in  diameter.  Under  thefe  the  (heaves 
Y/ere  conveyed  gradually  forward  in  a  narrow  channel 
or  trough,  by  palling  between  two  indented  horizontal 
cylinders,  fimilar  to  thofe  now  ufed  in  the  molt  of  the 
thrafhing  mills  in  that  part  of  the  country,  and  called 
feeders.  In  this  manner  the  thrafhing  was  executed 
completely,  and  with  confiderable  rapidity;  but  as  the 
operation  was  performed  on  a  low  floor,  and  no  me¬ 
thod  contrived  for  carrying  off  the  ftraw,  the  accumu¬ 
lation  of  it  produced  fuch  confufion,  and  the  removal 
of  it  was  attended  with  fuch  danger,  that  this  fcheme 
*was  very  foon  entirely  abandoned.  The  mortification 
arifing  from  difeppointnient,  and  efpecially  the  feoffs  of 
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his  neighbours,  for  what  was  univerfally  acaou tiled -an  Thrift;* 
abfurd  and  ridiculous  attempt,  ferved  only  to  (Emulate 
the  exertions  of  the  inventor  to  accomplifh  his  defigns 
on  another  plan. 

Laying  a  fide  therefore  the  iron  fprings  with  the  feed¬ 
ers,  and  all  the  apparatus  adapted  to  them,  he  retained 
only  an  outer  or  water  wheel,  with  an  inner  or  cog¬ 
wheel  moving  on  the  fame  axle  :  to  this  inner  wheel, 
which  had  48  teeth  or  cogs,  he  applied  a  vertical  trun¬ 
dle  or  pinion,  with  feven  notches,  the  axle  of  which 
paffed  through  a  floor  above  the  wheel,  and  having  its 
upper  pivot  fecured  in  a  beam  fix  feet  above  that  floor. 

At  the  diftance  of  three  feet  three  inches  above  the 
floor  two  ftraight  pieces  of  fquared  wood,  each  four  feet 
long,  paffed  through  the  axle  of  the  trundle  at  right 
angles,  forming  four  arms,  to  be  moved  round  hori¬ 
zontally.  lo  the  extremities  of  thefe  arms  were  fixed 
four  iron  plates,  each  20  inches  long,  and  eight  broad 
at  the  end  next  the  arms,  but  tapering  towards  a  point 
at  the  other  end.  This  large  horizontal  fly,  conftitu- 
ting  four  thrafliers,  was  inclofed  within  a  wooden  cylin¬ 
drical  box  three  feet  and  a  half  high  and  eight  in  dia¬ 
meter.  On  the  top  of  the  box  was  an  opening  or  port 
(two  or  three  ports  were  made  at  firft,  but  one  was 
found  fufficient)  eight  inches  wide,  and  extending  from 
the  circumference  a  foot  and  a  half  towards  its  centre, 
through  which  the  corn  (heaves  defeended,  being  firft 
opened  and  laid  one  by  one  on  a  board  with  two  ledges 
gently  declining  towards  the  port;  on  which  board 
they  were  moderately  preffed  down  with  a  boy’s  hand, 
to  prevent  them  from  being  too  haftily  drawn  in  by  the 
repeated  ftrokes  of  the  thrafliers.  Within  the  box  was 
an  inclined  plane,  along  which  the  ftraw  and  grain  fell 
down  into  a  wide  wire  riddle  two  feet  fquare,  placed 
immediately  under  a  hole  of  nearly  the  fame  fize.  The 
riddle  received  a  jerk  at  every  revolution  of  the  fpindle 
from  a  knob  placed  on  the  fide  of  it,  and  was  inftantly 
thruft  backward  by  a  fmall  fpring  preffing  it  in  the  op- 
pofite  dire&ion.  The  fhort  ftraw,  with  the  grain  and 
chaff  which  paffed  through  the  wide  riddle,  fell  imme¬ 
diately  into  an  oblong  ftrait  riddle,  which  hung  with 
one  end  raifed  and  the  other  depreffed,  and  was  moved 
by  a  contrivance  equally  Ample  as  the  other ;  and  ha¬ 
ving  no  ledge  at  the  lower  end,  the  long  chaff  which 
could  not  pafs  through  the  riddle  dropped  from  thence 
to  the  ground  ;  while  the  grain  and  mod  of  the  chaff 
falling  through  the  riddle  into  a  pair  of  common  barn- 
fanners  that  flood  under  it  on  the  ground  floor,  the 
ftrong  grain,  the  weak,  and  the  chaff,  were  all  fepa- 
rated  with  great  exa£!nefs.  The  fanners  were  moved 
by  a  rope  or  band  running  circuitoufly  in  a  fhallow 
niche  cut  on  the  circumference  of  the  cog-wheel.  The 
ftraw  colletfted  gradually  in  the  bottom  of  the  box  over 
the  wide  riddle,  and  through  an  opening  two  aud  a 
half  feet  wide,  and  as  much  in  height,  left  in  that  fide 
of  the  box  neareft  the  brink  of  the  upper  floor,  was 
drawn  down  to  the  ground  with  a  rake  by  the  perfon  or 
perfons  employed  to  form  it  into  (heaves  or  rolls. 

Such  was  the  thrafhing  mill  invented  by  Mr  Michael 
Stirling,  which,  after  various  alterations  and  improve¬ 
ments  he  completed  in  the  form  now  deferibed,  A.  D. 

1758.  By  experiment  it  was  found  that  four  bolls  of 
oats,  Linlithgow  meafure,  could  be  thrafhed  by  it  in  25 
minutes.  From  that  period  he  never  ufed  a  common 
flail  in  thrafhing,  except  for  humbling  or  bearding  bar¬ 
ley. 
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T  ifliing.  ley.  In  every  other  kind  of  grain  he  performed  the 

C  v— '  whole  operation  of  thrafhing  with  the  mill ;  and  con¬ 
tinued  always  to  ufe  it  till  1772,  when  he  retired  from 
bufinefs,  and  his  thrafhing  mill  became  the  property 
of  his  fecond  fon,  who  continued  to  ufe  it  with  equal 
advantage  and  fatisfa&ion.  Several  machines  were  con- 
ftru&ed  on  the  fame  plan,  particularly  one  near  Stir¬ 
ling,  under  Mr  Stirling’s  dire&ion,  for  Mr  Moir  of 
Leckie,  in  1765,  which,  we  underftand,  has  been  ufed 
ever  fince,  and  gives  complete  fatisfadtion  to  the  pro¬ 
prietor.  There  was  another  eredted  in  1778  by  Mr 
Thomas  Keir  (in  the  parifh  of  Muthil  and  county  of 
Perth),  who  has  contrived  a  method  of  bearding  barley 
with  it :  and  by  the  addition  of  a  fmall  fpindle  with 
(hort  arms  contiguous  to  the  front  of  the  box,  and  moved 
by  a  band  common  to  it  and  the  great  fpindle  to  which 
it  is  parallel,  the  draw  is  fhaken  and  whirled  out  of  the 
box  to  the  ground.  That  this  machine  did  not  come 
immediately  into  general  ufe,  was  owing  partly  to  the 
fmallnefs  of  the  farms  in  that  part  of  the  country,  whofe 
crops  could  eafily  be  thrafhed  by  the  few  hands  necef- 
farily  retained  on  them  for  other  purpofes  ;  and  chiefly 
to  an  apprehenfion  that  the  machine  could  only  be 
moved  by  water  }  an  apprehenfion  which  experience 
proves  to  be  entirely  groundlefs.  The  machine,  how¬ 
ever,  was  ingenious,  and  did  great  credit  to  the  worthy 
inventor,  and  certainly  deferved  a  better  fate  than  it  was 
deftined  to  undergo. 

A  third  thrafliing  mill  was  invented  in  1772,  by  two 
perfons  nearly  about  the  fame  time,  and  upon  the  fame 
principles.  The  inventors  were,  Mr  Aldcrton  who 
lived  near  Alnwick,  and  Mr  Smart  at  Wark  in  North¬ 
umberland.  The  operation  was  performed  by  rubbing. 
The  (heaves  were  carried  round  between  an  indented 
drum  of  about  fix  feet  diameter,  and  a  number  of  in¬ 
dented  rollers  arranged  round  the  circumference  of  the 
drum,  and  attached  to  it  by  means  of  fprings ;  fo  that 
while  the  drum  revolved,  the  fluted  rollers  rubbed  the 
corn  off  from  the  flraw  by  rubbing  againft  the  flutings 
of  the  drum.  But  as  a  confiderable  quantity  of  the 
grain  was  bruifed  in  pafling  between  the  rollers,  the 
machine  was  foon  laid  afide. 

In  1776  an  attempt  was  made  by  Mr  Andrew  Mei- 
kle,  an  ingenious  millwright  in  the  parifh  of  Tyning- 
ham,  Eaft  Lothian,  to  eonffruft  a  new  machine  upon 
the  principles  which  had  been  adopted  by  Mr  Menzies 
already  mentioned.  This  confifted  in  making  joints  in 
the  flails,  which  Mr  Menzies  had  formed  without  any. 
But  this  machine,  after  much  labour  and  expence,  was 
foon  laid  afide,  on  account  of  the  difficulty  of  keeping 
it  in  repair,  and  the  fmall  quantity  of  work  performed, 
which  did  not  exceed  one  boll  or  fix  Winchester  bufhels 
of  barley  per  hour. 

Some  time  after  this,  Mr  Francis  Kinloch,  then  junior 
of  Gilmerton,  having  vifited  the  machine  invented  in 
Northumberland,  attempted  an  improvement  upon  it. 
He  inclofed  the  drum  in  a  fluted  cover  ;  and  inflead  of 
making  the  drum  itfelf  fluted,  he  fixed  upon  the  outfide 
of  it  four  fluted  pieces  of  wood,  which  by  means  of 
fprings  could  be  raifed  a  little  above  the  circumference 
of  the  drum,  fo  as  to  prefs  againft  the  fluted  covering, 
and  thus  rub  off  the  ears  of  corn  as  the  flieaves  paffed 
round  between  the  drum  and  the  fluted  covering.  But 
not  finding  this  machine  to  anfwer  his  expe&atinn  (for  it 
bruifed  the  grain  in  the  fame  manner  as  the  Northum- 
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berland  machine  did),  he  fent  it  to  Mr  Meikle,  that  Thrafhiftg. 
he  might,  if  pofliblc,  rectify  its  errors.  “  v 

Mr  Meikle,  who  had  long  directed  his  thoughts  to‘ 
this  fubje£t,  applied  himfelf  with  much  ardour  and  per- 
feverance  to  the  improvement  and  corre&ion  of  this  ma¬ 
chine  •y  and  after  fpending  a  good  deal  of  time  upon  it, 
found  it  was  conftru&ed  upon  principles  fo  erroneous, 
that  to  improve  it  was  impradHcable. 

At  length,  however,  Mr  Meikle’s  own  genius  invent¬ 
ed  a  model,  different  in  principle  from  the  machines 
which  had  already  been  conffru6ted.  This  model  wa3 
made  in  the  year  1785  ;  and  in  the  following  year  the 
firil  thrafhing  machine  on  the  fame  principles  was  ere£l- 
ed  in  the  neighbourhood  of  Alloa,  in  the  county  of 
Stirling,  by  Mr  George  Meikle  the  fon  of  the  inven¬ 
tor.  This  machine  anfwered  completely  the  wiflies  of 
Mr  Stein,  the  gentleman  for  whom  it  was  erected,  who 
gave  the  moft  ample  teftimony  of  his  fatisfa£Hon  both 
to  the  inventor  and  to  the  public.  The  fame  of  this 
difeovery  foon  fpread  over  the  whole  country,  and  a 
great  many  farmers  immediately  applied  to  Mr  Meikle, 
defiring  to  have  t  h  radii  ng-m  ills  ere6Ied  on  their  farms. 

The  difeovery,  it  appeared,  would  be  profitable,  and  it 
was  reafonable  that  the  inventor  fhould  enjoy  the. profits 
of  bis  invention.  He  accordingly  applied  for  a  patent) 
which,  after  confiderable  expence,  arifing  from  the  op- 
pofition  of  fome  perfons,  who  claimed  a  fhare  in  the  dif¬ 
eovery,  was  granted.— Thefe  machines  are  now  becom¬ 
ing  very  common  in  many  parts  of  Scotland,  and  are 
increafing  very  confiderably  in  number  every  year  over 
all  the  united  kingdom. 

We  will  now  endeavour  to  deferibe  this  machine  in 
its  mofl  improved  date  \  which  is  fo  fimple,  that  with 
the  affiftance  of  a  plate,  exhibiting  the  plan  of  eleva¬ 
tion,  fig.  I.  the  ground  plan,  fig.  2.  and  the  3d  (howing  Plate 
its  effential  parts  in  a  diftinft  manner,  we  hope  it  will  DXXX\* 
be  eafily  underftood  by  all  our  readers  who  have  not 
had  an  opportunity  of  feeing  it.  The  power  employed 
for  turning  that  part  of  the  machine  which  feparates  the 
corn  from  the  draw  is  produced  by  four  wheels  (when 
moved  by  horfes),  the  teeth  of  which  move  in  one  an¬ 
other  and  turn  the  drum,  on  which  four  feu  tellers  are 
fixed.  The  (heaves  are  introduced  between  two  fluted 
rollers,  which  hold  them  firm,  and  draw  them  in  gra¬ 
dually,  while  the  fcutchers  ftrike  off  the  grain  from  the 
draw  as  it  paffes  through.  This  will  fuffice  for  a  ge¬ 
neral  idea  of  this  machine.  We  will  now  be  more 
particular. 

The  large  fpur-wheel  A,  fig.  1.  and  2.  which  hasl^g*  *•  aRA< 
276  cogs,  is  horizontal,  and  moves  the  pinion  B,  which2* 
has  14  teeth.  The  pinion  B  moves  the  crown-wheel 
C,  which  has  84  teeth  ;  the  wheel  C  moves  a  fecond 
pinion  D,  which  has  16  teeth  \  and  the  pinion  D  moves 
the  drum  HIKL.  The  drum  is  a  hollow  cylinder  three 
feet  and  a  half  diameter,  and  placed  horizontally  ;  on 
the  outfide  of  which  the  fcutchers  are  fixed  by  flrong 
ferew  bolts.  The  fcutchers  confifi  of  four  pieces  of  K  • 
wood,  faced  on  one  fide  with  a  thin  plate  of  iron,  placed 
at  an  equal  diftance  from  each  other,  and  at  right  angles 
to  the  axis  of  the  drum. 

The  flieaves  are  fpread  on  an  inclined  board  F,  fig.  3.  Fig.  3, 
from  which  they  are  introduced  between  two  fluted  rol¬ 
lers  GG  made  of  caft  iron,  about  three  inches  and  a 
half  in  diameter,  and  making  about  35  revolutions  in  a 
minute.  As  thefe  rollers  are  only  about  three  quarters 
3  F  2  of 
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Thrafhmg.  Gf  an  inch  didant  from  the  fcutchers  or  leaves  of  the 
' ~  drum  H1KL,  they  ferve  to  hold  the  (heaves  faff,  while 
the  fcutchers  a,  b,  c,  d ,  moving  with  prodigious  veloci¬ 
ty,  feparate  the  grain  completely  from  the  draw,  and 
at  the  fame  time  throw  out  both  grain  and  draw  upon 
the  concave  rack  M,  lying  horizontally  with  dender 
parallel  ribs,  fo  that  the  corn  paffes  through  them 
into  a  hopper  N  placed  below.  From  the  hopper  it 
pa  fifes  through  a  harp  or  riddle  O  into  a  pair  of  fanners 
P,  from  which,  in  the  mod  improved  machines,  it  comes 
out  clean  and  fit  for  the  market.  The  draw,  after  be¬ 
ing  thrown  by  the  fcutchers  a,  b ,  c,  d,  into  the  rack,  is 
removed  from  it  by  a  rake  QRST  into  a  place  contigu¬ 
ous  V.  1  he  rake  condils  of  four  thin  pieces  of  wood 
or  leaves  5  on  the  end  of  each  of  thefe  leaves  is  ranged 
a  row  of  teeth  e,fg,  h ,  five  inches  long.  The  rake 
moves  in  a  circular  manner  in  the  concave  rack,  while 
the  teeth  catch  hold  of  the  draw,  and  throw  it  out  of 
the  rack.  Thefe  are  all  the  effential  parts  of  the  ma¬ 
chine  \  the  red  may  be  eafily  underdood  by  the  refer¬ 
ences  to  the  Plate.  W  is  the  horfe-courfe,  N°  1,  which 
is  27  feet  diameter.  X  is  the  pillar  for  fupporting  the 
beams  on  which  the  axle  of  the  fpur-wheel  is  fixed. 
YYY  are  three  fpindles  for  moving  the  two  fluted  rol¬ 
lers,  the  rake,  and  fanners.  To  the  defeription  now 
given  we  have  only  to  add,  that  the  drum  has  a  cover¬ 
ing  of  wood  Z  at  a  fmall  didance  above  it,  for  the  pur- 
pofe  of  keeping  the  (heaves  clofe  to  the  fcutchers. 

The  advantages  of  this  machine  are  many.  As  the 
drum  makes  300  revolutions  in  a  minute,  the  four 
fcutchers  together  make  200  drokes  in  the  fame  fpace 
of  time.  From  fuch  power  and  velocity,  it  is  evident 
that  much  work  mud  be  performed.  When  the  horfes 
go  at  the  rate  of  two  and  one-third  miles  per  hour,  from 
three  to  fix  bolls  will  be  thrafhed  ;  but  as  the  quantity 
thrafhed  will  be  lefs  when  the  draw  is  long  than  when 
it  is  diort,  we  (hall  take  the  average  at  four  bolls.  One 
gentleman,  whofe  veracity  and  accuracy  we  can  depend 
on,  allures  us,  that  his  mill  thradied  63  bolls  in  a  day  ; 
by  which,  we  fuppofe,  he  meant  10  hours.  To  prove 
the  fuperior  advantage  of  this  machine  to  the  common 
method  of  tlirafhing  with  flails,  a  gentleman  ordered 
two  equal  quantities  of  oats  to  be  thrafhed  by  the  mill 
and  by  flails.  When  the  corn  was  cleaned  and  meafur- 
ed,  he  obtained  one-fixteenth  more  from  the  (heaves 
thrafhed  by  the  mill  than  from  thofe  thradied  by  the 
flail.  We  are  alfo.  informed  by  another  gentleman  who 
has  Audied  this  machine  with  much  attention,  and  cal¬ 
culated  its  advantages  with  care,  that,  independently  of 
having  the  corn  much  cleaner  feparated  from  the  draw 
than  is  ufually  done  by  flails,  there  is  a  faving  of  30  or 
40  per  cent,  in  the  expcnce  of  thrafhing. 

The  number  of  perfons  requifite  for  attending  the 
mill  when  working  is  fix  :  One  perfon  drives  thq  horfes  $ 
a  fecond  hands  the  dieaves  to  a  third,  who  unties  them, 
while  a  fourth  fpreads  them  on  the  inclined  boards  and 
predes  them  gently  between  the  rollers  5  a  fifth  perfon 
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is  neceffary  to  riddle  the  corn  as  it  falls  from  the  fan.  Thrafl  } 
ners,  and  a  fixth  to  remove  the  draw  (a).  g  j 

This  machine  can  be  moved  equally  well  by  water  ^ro|  j 
wind,  or  horfes.  Mr  Meikle  has  made  fuch  improve- ;  i 
ments  on  the  wind-mill  as  to  render  it  much  more  ma-  L 

nageable  and  convenient  than  formerly  \  and  we  are  in¬ 
formed  many  wind-mills  are  now  ere&ing  in  different 
parts  of  the  country.  As  to  the  comparative  expence 
of  thefe  different  machines,  the  erection  of  the  horfe 
machine  is  lead  ;  but  then  the  expence  of  employing 
horfes  mud  be  taken  into  confideration.  One  of  this 
kind  may  be  ere&ed  for  70I.  A  water-mill  will  cod 
lol.  more  on  account  of  the  expence  of  the  water-wheel. 

A  wind-mill  will  cod  from  200I.  to  300I.  derling.  1 

THRAVE  of  COHN,  an  expreflion  denoting  24 
(heaves  or  four  (Locks  of  fix  (heaves  to  the  (hock  ;  though 
in  fome  countries  they  only  reckon  12  (heaves  to  the 
thrave. 

THRASYBULUS,  a  renowned  Athenian  general  I 

and  patriot,  the  deliverer  of  his  country  from  the  yoke 
of  the  30  tyrants,  lived  about  294  B.  C  *.  *  See  ^  I 

THRASYMENUa  lacus,  in  Ancient  Geography,  dca, 
a  lake  of  Etruria,  near  Perufia,  and  not  far  from  the  ^ — J7 
Tiber,  fatal  to  the  Romans  in  the  Punic  war.  Now  11 
Logo  de  Perugia  in  the  Ecclefiadical  State. 

THREAD,  a  fmall  line  made  up  of  a  number  of  fine 
fibres  of  any  vegetable  or  animal  fubdance,  fuch  as  flax, 
cotton,  or  filk  5  from  which  it  takes  its  name  of  linen, 
cotton,  or  (ilk  thread. 

THREATENING  letters.  Knowingly  to  fend 
any  letter  without  a  name,  or  with  a  fiditious  name, 
demanding  money,  or  any  other  valuable  thing,  or* 
threatening  (without  any  demand)  to  kill  or  fire  the 
houfe  of  any  perfon,  is  made  felony  without  benefit  of 
clergy.  And  fending  letters,  threatening  to  accufe  any 
perfon  of  a  crime  punidiable  with  death,  tranfportation, 
pillory,  or  other  infamous  punifhment,  with  a  view  to 
extort  from  him  any  money  or  other  valuable  chattels, 
is  punidiable  by  datute  30  Geo.  II.  cap.  24.  at  the  dif- 
cretion  of  the  court,  with  fine,  imprifonment,  pillory, 
whipping,  or  tranfportation  for  feven  years. 

THRESHING.  See  Thrashing. 

THRIFT.  See  Statice,  Botany  Index . 

THR1NAX,  Small  Jamaica  Fan-Palm,  a  genua 
of  plants  belonging  to  the  clafs  of  palnue.  See  Botany 
Index . 

THRIPS,  a  genus  of  infe£ls  belonging  to  the  order 
of  hemiptera.  See  Entomology  Index, 

THROAT,  the  anterior  part  of  an  animal,  between 
the  head  and  the  (houlders. 

THROAT- wort.  See  Campanula,  Botany  In - 
dex, 

THRONE,  a  royal  feat  or  chair  of  date,  enriched 
with  ornaments  of  architecture  and  fculpture,  raifed  on 
one  or  more  deps,  and  covered  with  a  kind  of  canopy. 

Such  are  the  thrones  in  the  rooms  of  audience  of  kings 
and  other  fovereigns. 

THROSTLE. 


(A)  We  add,  on  the  authority  of  an  experienced  farmer,  that  of  the  fix  perfons  neceffary  to  attend  the  thrafhing 
machine,  only  twro  can  in  jufticc  be  charged  to  the  account  of  the  machine  namely,  the  perfon  who  manages 
the  Lords,  and  the  one  who  feeds  the  machine  :  For  in  the  ufual  mode  of  thradiing  by  the  flail,  it  requires  tfcs 
fame  number  of  perfons  as  the  thrafhing  machine  does  to  clear  an  equal  quantity  of  corn  from  the  chaff  in  the 
fame  time. 
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THROSTLE.  See  Turdus,1  Ornithology  In- 

THRUSH.  See  Turdus,  J  dex . 

Thrush,  or  Aphtha .  See  Medicine  Index. 

THRY  ALLIS,  a  genus  of  plants  belonging  to  the 
clafs  decandria,  and  order  of  monogynia  ;  and  in  the 
natural  fyftem  ranging  under  the  38th  order,  Tricoccx. 
See  Botany  Index. 

THUANUS,  Jacobus  Augustus,  youngefl  fon  of 
the  prefident  de  Thou,  was  famous  for  his  erudition. 
He  was  born  in  1553  ;  and  having  finiflied  his  Rudies 
and  travels,  was  made  prefident  a-mortier,  and  took 
pojefliuii  thereof  in  1395.  He  was  employed  in  feveral 
important  offices  of  Rate,  and  in  reforming  the  univer- 
fity  of  Paris.  He  wrote  the  hiRory  of  his  own  time  in 
Latin,  from  the  year  1543  to  1608,  in  138  books;  a 
work,  both  for  fubjed  and  Ryle,  worthy  of  the  ancients. 
He  alfo  left  memoirs  of  his  own  life,  befides  poems; 
and  died  at  Paris,  1617. 

THUCYDIDES,  a  celebrated  Greek  hiflorian,  vras 
born  at  Athens  471  B.  C.  He  was  the  fon  of  Olorus, 
and  grandfon  of  Miltiades,  who  is  thought  to  have  been 
defcended  from  Miltiades  the  famous  Athenian  general, 
and  to  have  married  the  king  of  Thrace’s  daughter. 
He  was  educated  in  a  manner  fuitable  to  his  quality, 
that  is,  in  the  Rudy  of  philofophy  and  eloquence.  His 
maRer  in  the  former  was  Anaxagoras,  in  the  latter  An¬ 
tiphon  ;  one,  by  his  defcription  in  the  eighth  book  of  his 
Hiltory,  for  power  of  fpeech  almoR  a  miracle,  and 
feared  by  the  people  on  that  account.  Suidas  and  PI10- 
tius  relate,  that  when  Herodotus  recited  his  hiRory  in 
public,  a  fafliion  in  ufe  then  and  many  ages  after,  Thu-  , 
cydides  felt  fo  great  a  fling  of  emulation,  that  it  drew 
tears  from  him  ;  infomuch  that  Herodotus  himfelf  took 
notice  of  it,  and  congratulated  his  father  on  having  a 
/on  who  fliowed  fo  wonderful  an  affedion  to  the  Mules. 
Herodotus  was  then  29  years  of  age,  Thucydides  a- 
bout  16. 

When  the  Peloponnelian  war  began  to  break  out, 
Thucydides  conjectured  truly,  that  it  would  prove  a 
fubjed  worthy  of  his  labour  ;  and  it  no  fooner  com¬ 
menced  than  he  began  to  keep  a  journal.  This  explains 
the  reafon  why  he  has  attended  more  to  chronological 
order  than  to  unity  of  defign.  During  the  fame  war  lie 
was  commiflioned  by  his  countrymen  to  relieve  Ampln- 
polis ;  but  the  quick  march  of  Brafidas  the  Lacedaemo¬ 
nian  general  defeated  his  operations ;  and  Thucydides, 
unfuccefsful  in  his  expedition,  was  baniflied  from  A- 
thens.  This  happened  in  the  eighth  year  of  this  cele¬ 
brated  war;  and  in  the  place  of  his  banifliment  the  ge¬ 
neral  began  to  write  an  impartial  hiRory  of  the  import¬ 
ant  events  which  had  happened  during  his  adminiflra- 
tion,  and  which  Rill  continued  to  agitate  the  feveral 
Rates  of  Greece.  This  famous  hiRory  Is  continued  only 
to  the  2lfl  year  of  the  war,  and  the  remaining  part  of 
the  time  till  the  demolition  of  the  walls  of  Athens  was 
deferibed  by  the  pen  of  Theopompus  and  Xenophon. 
Thucydides  wrote  in  the  Attic  dialed,  as  being  poflef- 
fed  of  moR  vigour,  purity,  elegance,  and  energy.  He 
fpared  neither  time  nor  money  to  procure  authentic  ma¬ 
terials  ;  and  the  Athenians,  as  well  as  their  enemies, 
furnilhed  him  with  many  valuable  communications, 
which  contributed  to  throw  great  light  on  the  different 
tranfa&ions  of  the  war.  His  hiRory  has  been  divided 
into  eight  books  ;  the  lafl  of  which  is  imperfed,  and 
fiippofed  to  have  been  written  by  his  daughter,. 
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The  hiflorian  of  Halicarnafliis  has  often  been  com¬ 
pared  with  the  fon  of  Olorus,  but  each  lias  his  peculiar 
excellence.  Sweetnefs  of  Ryle,  grace  and  elegance  of 
expreflion,  may  be  called  the  charaderiflics  of  the  for¬ 
mer  ;  while  Thucydides  Rands  unequalled  for  the  fire  of 
his  deferiptions,  the  concifenefs,  and  at  the  fame  time 
the  flrong  and  energetic  manner  of  his  narratives.  His 
relations  are  authentic,  as  he  himfelf  was  interefled  in 
the  events  he  mentions  ;  his  impartiality  is  indubitable, 
as  he  nowhere  betrays  the  leaR  refentment  againfl  his 
countrymen,  and  the  fadious  partizans  of  Cleon,  who 
had  baniflied  him  from  Athens.  The  liiflory  of  Thu¬ 
cydides  was  fo  admired  by  DemoRhenes,  that  lie  tranf- 
cribed  it  eight  different  times,  and  read  it  with  fuch  at¬ 
tention,  that  he  could  almoR  repeat  it  by  heart.  Thu¬ 
cydides  died  at  Athens,  where  he  had  been  recalled 
from  his  exile  about  411  years  B.  C. 

The  befl  edition  of  Thucydides  is  that  of  Oxford, 
publiflied  in  1696,  folio,  and  that  of  Duker,  publiflied 
at  Amflerdam  in  1731,  folio. 

THU.1A,  the  Arbor  ViTiE  ;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  monadelphia,  and  order  of  mo- 
noeeia  ;  and  in  the  natural  fyflem  ranging  under  the  £1  A. 
order,  Coniferce .  Seo  Botany  Index . 

THULE,  or  Thy lae,  in  Ancient  Geography ,  an 
ifland  in  the  raofl  northern  parts  of  the  German  ocean*. 
Itsfituation  was  never  accurately  afeertained  by  the  an¬ 
cients,  hence  its  prefent  name  is  unknown  by  modern 
hifloriaris.  ‘Some  fuppofe  that  it  is  the  ifland  now  called 
Iceland,  or  part  of  Greenland,  and  others  that  it  was 
Fqu la..  See  FoULA. 

THUMB,  in  Anatomy ,  one  of  the  extremities  of  the 
hand. 

THUMB-Cap ,  an  uninhabited  ifland  in  the  South  fea,. 
lies  about  feven  leagues  north-wefl  of  Lagoonifland  ;  it 
is  low,  woody,  of  a  circular  form,  and  not  much  abov® 
a  mile  in  compafs. 

THUMMIM.  See  ITrim. 

THUNBERGIA,  a  genus  of  plants  belonging  to 
the  clafs  of  didynamia.  See  Botany  Index . 

THUNDER,  the  noife  occafloned  by  the  explofion 
of  a  fiafli  of  lightning  echoed  back  from  the  inequalities 
on  the  furface  of  the  earth,  in  like  manner  as  the  noife 
of  a  cannon  is  echoed,  and  in  particular  circumflances 
forms  a  rolling  lengthened  found.  See  ELECTRICITY": 

THUNDERBOLT.  When  lightning  ads  with  ex¬ 
traordinary  violence,  and  breaks  or  (hatters  any  thing? 
it  is  called  a  thunderbolt ;  which  the  vulgar,  to  fit  it  for 
fuch  effeds,  fuppofe  to  be  a  hard,  body,  and  even  a 
Rone.  But  that  we  need  not  have  recourffc  to  a  hard 
folid  body  to  account  for  the  effeds  commonly  attribu¬ 
ted'  to  the  thunderbolt,  will  be  evident  to  any  one  who 
confiders  thofe  of  the  pulvis  fulminans  and/of  gunpoTV- 
der  ;  and  more  efpecially  the  aflbnifhing  powers  of  elec¬ 
tricity.  It  lias  been  fuppofed  that  meteoric  Rones  may 
have  given  rife  to  the  notion  of  a  thunderbolt. 

THUNDEU-Houfe.  See  Electricity. 

THURINGIA,  a  divifion  of  the  circle  of  Upper 
Saxony  in  Germany.  It  is  a  fruitful  trad,  abounding 
in  corn,  efpecially  wheat ;  in  black  cattle,  flieep,  and 
liorfes.  It  is  about  73  miles  in  length,  and  as  much  in 
breadth.  It  contains  47  towns,  14  boroughs,  betwixt 
700  and  800  villages,  300  noble  eflates,  7  fuperinten- 
dencies,  and  5  under-confiRories.  Thuringia,  the  coun¬ 
try  cf  the  ancient  Thuringi,  or  Catti,  a  branch  of  the 

Vandals^ 


T  I  B 


Thuringia  Vandals,  mentioned  by  Tacitus,  was  formerly  a  king- 
Tibet  d°m>  afterwards  a  county,  then  a  landgravate,  and  was 
t  -  ^  _  *  governed  by  its  own  princes  for  many  ages,  till  1124, 
when  it  devolved  to  the  marquis  of  Mifnia,  and,  with 
that  country,  afterwards  to  the  duke  of  Saxony.  But 
the  modern  Thuringia  is  only  a  part  of  the  ancient,  nay, 
but  a  part  of  the  ancient  South  Thuringia,  which  com¬ 
prehends  befides,  a  large  (hare  of  the  modern  Franconia, 
HefTe,  &c.  On  the  extin&ion  of  the  male  line  of  the 
ancient  landgraves  in  1 247,  it  came  to  the  margraves 
of  Meiffen,  anceftors  to  the  prefent  electoral  family. 
The  eledlor  has  no  voice  in  the  diet,  on  account  of  his 
fhare  in  the  landgravate  or  circle  of  Thuringia.  Erfurt 
is  the  capital. 

THURSDAY,  the  fifth  day  of  the  Chriftian  week, 
but  the  fixth  of  that  of  the  Jews. 

THUS,  Frankincense,  a  folid  brittle  refin,  brought 
to  us  in  little  globes  or  maffes,  of  a  brownifh  or  yellow- 
i(h  colour  on  the  outfide,  internally  whitifh  or  variega¬ 
ted  with  whitifh  fpecks.  It  is  fuppofed  to  be  the  pro¬ 
duce  of  the  pine  that  yields  the  common  turpentine, 
and  to  concrete  upon  the  furface  of  the  terebinthinate 
juice  foon  after  it  has  iffued  from  the  tree.  See  In¬ 
cense. 

THUYA.  See  Thuja. 

THYMUS,  Thyme  3  a  genus  of  plants  belonging 
to  the  clafs  of  didynamia,  and  in  the  natural  fyftem 
ranging  under  the  42d  order,  Verticillatcc .  See  Bo¬ 
tany  Index. 

Thymus.  See  Anatomy  Index. 

THYRSUS,  in  antiquity,  the  feeptre  which  the 
poets  put  into  the  hand  of  Bacchus,  and  wherewith 
they  furnifhed  the  menades  in  their  Bacchanalia. 

THYRSUS,  a  mode  of  flowering  refembling  the  cone 
of  a  pine.  It  is,  fays  Linnaeus,  a  panicle  contra&ed  in¬ 
to  an  oval  or  egg-lhaped  form.  The  lower  footfialks, 
which  are  longer,  extend  horizontally,  whilft  the  upper 
ones  are  fliorter  and  mount  vertically.  Lilac  and  but¬ 
ter-bur  furnifli  examples. 

TIARA,  an  ornament  or  habit  wherewith  the  an¬ 
cient  Perfians  covered  their  head  3  and  with  which  the 
Armenians  and  kings  of  Pontus  are  reprefented  on  me¬ 
dals  ;  thefe  la  ft,  becaufe  they  were  descended  from  the 
Perfians.  Latin  authors  call  it  indifferently  tiara  and 
cidaris .  Strabo  fays  the  tiara  was  in  form  of  a  tower  ; 
and  the  fcholiaft  on  Ariftophanes’s  comedy, 
a£l  i.  feene  2.  affirms  that  it  was  adorned  with  pea¬ 
cocks  feathers. 

TlARA  is  alfo  the  name  of  the  pope’s  triple  crown. 
The  tiara  and  keys  are  the  badge  of  the  papal  dignity  3 
the  tiara  of  his  civil  rank,  and  the  keys  of  his  jurifdic- 
tion  :  for  as  foon  as  the  pope  is  dead,  his  arms  are  re¬ 
prefented  with  the  tiara  alone,  without  the  keys.  The 
ancient  tiara  was  a  round  high  cap.  John  XXIII.  firft 
encompaffed  it  with  a  crown.  Boniface  VIII.  added  a 
fecond  crown  3  and  Benedi£t  XII.  a  third. 

TIARELLA,  a  genus  of  plants,  belonging  to  the 
clafs  of  decandria  ;  and  in  the  natural  fyftem  ranging 
under  the  13th  order,  Succulentee .  See  Botany  Index. 

TIBER,  a  great  river  of  Italy  which  runs  through 
the  pope’s  territories,  paffing  by  Perugia  and  Orvictto  3 
and^  having  vifited  Rome,  falls  into  the  Tufcan  fea  at 
Oftia,  1  ?  miles  below  that  city. 

TIBET,  called  by  the  Tartars  Barantola ,  Bootan , 

Tangooty  and  by  the  Chincfe  Tfang ,  is  fituateu  be- 
3 
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tween  270  and  35*  north  latitude  3  and  is  reckoned  to 
be  1350  miles  from  eaft  to  weft,  and  480  from  north  to  s 
fouth.  It  is  bounded  on  the  north  by  the  country  of 
the  Mongols  and  the  defert  of  Kobi ;  on  the  eaft  by 
China  3  on  the  weft  by  Hindoftan,  and  on  the  fouth  by 
the  fame  country  and  the  kingdom  of  Ava.  In  the 
valleys  lying  between  the  lower  mountains  are  many 
tribes  of  Indian  people  3  and  a  difpute  happening  be¬ 
tween  the  heirs  of  one  of  the  rajahs  or  petty  princes, 
one  party  called  to  their  affiftance  the  Boutaners,  and 
the  other  the  Britifh.  The  latter  prevailed  3  and  the 
fame  of  Britifh  valour  being  carried  to  the  court  of  Ti¬ 
bet,  the  Teefhoo  Lama, ‘  who  ruled  the  ftate  under  the 
Delai-Lama,  at  that  time  in  his  minority,  fent  a  depu¬ 
tation  to  Bengal,  defiring  peace  for  the  prinee  who  had 
been  engaged  in  war  with  the  Britifti.  This  was  rea¬ 
dily  granted  by  the  governor  3  and  Mr  Bogle  was  fent 
ambalfador  to  the  court  of  Tibet,  where  he  refided  fe- 
veral  months  ;  and  after  an  abfence  of  a  year  and  a 
quarter,  returned  to  Calcutta.  The  account  of  this 
gentleman’s  expedition  hath  not  been  publiftied  by  him- 
lelf ;  but  from  Mr  Stewart’s  letter  to  Sir  John  Pringle, 
publiftied  in  the  Philofophical  Tranfa<ftions,  vol.  lxvii. 
we  learn  the  following  particulars,  collected  from  his 
papers. 

“  Mr  Bogle  divides  the  territories  of  the  Delai-Lama 
into  two  different  parts.  That  which  lies  immediately 
contiguous  to  Bengal,  and  which  is  called  by  the  inha¬ 
bitants  Doopoy  he  diftinguifhes  by  the  name  of  Bootan; 
and  the  other,  which  extends  to  the  northward  as  far  as 
the  frontiers  of  Tartary,  called  by  the  natives  Pu ,  he 
ftyles  Tibet .  Bootan  is  ruled  by  the  Dah  Terriah,  or 
Deb  Rajah.  It  is  a  country  of  fteep  and  inacceflible 
mountains,  whofe  fummits  are  crowned  with  eternal 
fnow  ;  they  are  interfered  with  deep  valleys,  through 
which  pour  numberlefs  torrents  that  increafe  in  their 
courfe,  and  at  laft,  gaining  the  plains,  lofe  themfelves 
in  the  great  rivers  of  Bengal.  Thefe  mountains  are  co¬ 
vered  down  their  fides  with  forefis  of  ftately  trees  of  va¬ 
rious  forts  3  fome  (fuch  as  pines,  8tc.)  which  are  known 
in  Europe  3  others,  fuch  as  are  peculiar  to  the  country 
and  climate.  The  valleys  and  fides  of  the  hills  which 
admit  of  cultivation  are  not  unfruitful,  but  produce 
crops  of  wheat,  barley,  and  rice.  The  inhabitants  are 
a  ftout  and  warlike  people,  of  a  copper  complexion,  in 
fize  rather  above  the  middle  European  ftature,  hafty 
and  quarrelfome  in  their  temper,  and  addi&ed  to  the 
ufe  of  fpirituous  liquors  3  but  honeft  in  their  dealings, 
robbery  by  violence  being  almoft  unknown  among 
them.  The  chief  city  is  Taffey  Seddein,  fituated  on  the 
Patchoo.  Tibet  begins  properly  from  the  top  of  the 
great  ridge  of  the  Caucaftvq  and  extends  from  thence  in 
breadth  to  the  confines  of  Great  Tartary,  and  perhaps 
to  fome  of  the  dominions  of  the  Ruffian  empire.  The 
woods,  which  everywhere  cover  the  mountains  in  Bou- 
tan,  are  here  totally  unknown  ;  and,  except  a  few 
ftraggling  trees  near  the  villages,  nothing  of  the  fort  is  to 
be  feen.  The  climate  is  extremely  fevere  and  rude. 
At  Chamnanning,  where  he  wintered,  although  it  be 
in  latitude  310  39',  only  8°  to  the  northward  of  Cal¬ 
cutta,  he  often  found  the  thermometer  in  his  room  at 
290  by  Fahrenheit’s  fcale  3  and  in  the  middle  of  April 
the  ftanding  waters  were  all  frozen,  and  heavy  ftiowers 
of  fnow  perpetually  fell.  This,  no  doubt,  muft  be 
owing  to  the  great  elevation  of  the  country,  and  to  the 
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t.  vail  frozen  fpace  over  which  the  north  wind  blows  un- 
— J  Interrupted  from  the  pole,  through  the  vail  deferts  of 
Siberia  and  Tartary,  till  it  is  flopped  by  this  formidable 
wall. 

“  The  Tibetians  are  of  a  fmaller  fize  than  their 
fouthern  neighbours,  and  of  a  lefs  robuil  make.  Their 
complexions  are  alfo  fairer,  and  many  of  them  have  even 
a  ruddinefs  in  their  countenances  unknown  to  the  other 
climates  of  the  eail.  Thofe  whom  Mr  Bogle  faw  at 
Calcutta  appeared  to  have  quite  the  Tartar  face.  They 
are  of  a  mild  and  cheerful  temper ;  the  higher  ranks  are 
’polite  and  entertaining  in  converfation,  in  which  they 
never  mix  either  drained  compliments  or  flattery.  The 
^common  people,  both  in  Bootan  and  Tibet  are  clothed 
in  coarfe  woollen  duffs  of  their  own  manufablure,  lined 
with  fucli  fkins  as  they  can  procure:  but  the  better  or¬ 
ders  of  men  are  dreffed  in  European  cloth,  or  China 
{Ilk,  lined  with  the  fined  Siberian  furs.  The  ufe  of 
linen  is  totally  unknown  among  them.  The  chief  food 
of  the  inhabitants  is  the  milk  of  their  cattle,  prepared 
into  cheefe,  butter,  or  mixed  with  the  flour  of  a  coarfe 
barley  or  of  peafe,  the  only  grain  which  their  foil  pro¬ 
duces;  and  even  tliefe  articles  are  in  a  fcanty  propor¬ 
tion  :  but  they  are  furniflied  with  rice  and  wheat  from 
Bengal  and  other  countries  in  their  neighbourhood. 
They  alfo  are  fupplied  with  fifli  from  the  rivers  in  their 
own  and  the  neighbouring  provinces,  falted  and  fen t  in¬ 
to  the  interior  parts.  They  have  no  want  of  animal 
food  from  the  cattle,  flieep,  and  hogs,  which  are  raifed 
on  their  hills ;  and  are  not  deditute  of  game.  They 
have  a  Angular  method  of  preparing  their  mutton,  by 
expofing  the  carcafe  entire,  after  the  bowels  are  ta¬ 
ken  out,  to  the  fun  and  bleak  northern  winds  which 
blow  in  the  months  of  Augud  and  September,  without 
frod,  and  fo  dry  up  the  juices  and  parch  the  (kin,  that 
the  meat  will  keep  uncorrupted  for  the  year  round. 
This  they  generally  eat  raw,  without  any  other  prepara¬ 
tion. 

“  The  religion  and  political  conditution  of  this  coun¬ 
try,  which  are  intimately  blended  together,  would  make 
a  confiderable  chapter  in  its  hidory.  It  fuffices  to  fay, 
that  at  prefent,  and  ever  fince  theexpulfion  of  the  Elutli 
Tartars,  the  kingdom  of  Tibet  is  regarded  as  depending 
on  the  empire  of  China,  which  they  call  Cathay ;  and 
there  aftuaily  refide  two  mandarins,  with  a  garrifon  of 
a  thoufand  Chinefe,  at  Lahaffa  the  capital,  to  fupport 
the  government ;  but  their  power  does  not  extend  far : 
and  in  fabl  the  Lama,  whofe  empire  is  founded  on  the 
fured  grounds,  perfonal  affeblion  and  religious  reverence, 
governs  every  thing  internally  with  unbounded  au¬ 
thority.  Every  body  knows  that  the  Delai  Lama  is 
the  great  objebl  of  adoration  for  the  various  tribes  of 
heathen  Tartars,  who  roam  through  the  vad  traCl  of 
continent  which  dretches  from  the  banks  of  the  Volga 
to  Correa  on  the  fea  of  Japan,  the  mod  extenfive  reli¬ 
gious  dominion,  perhaps,  on  the  face  of  the  globe.  See 

Lama. 

“  It  is  an  old  notion,  that  the  religion  of  Tibet  is  a 
corrupted  Chriftianity  :  and  even  Father  Difederii,  a  Je- 
fuit  (but  not  of  the  Chinefe  miflion)  who  vifited  the 
country  about  the  beginning  of  this  century,  thinks  he 
can  refolve  all  their  myderies  into  ours;  and  afferts, 
with  a  truly  mydical  penetration,  that  they  have  eer¬ 
ily  a  good  notion  of  the  Trinity,  fince  in  their  ad- 


drefs  to  the  Deity,  they  fay  as  often  konctoh-oik  in  the  Tibet. 
plural  as  konciok  in  the  lingular,  and  with  their  rofaries  ‘-“"“v'- 
pronounce  thefe  words  om,  hay  hum .  The  truth  is, 
that  the  religion  of  Tibet,  from  whatever  fource  it 
fprung,  is  pure  and  Ample  in  its  fource,  conveying  very 
exalted  notions  of  the  Deity,  with  no  contemptible  fy- 
dem  of  morality :  but  in  its  progrefs  it  has  been  greatly 
altered  and  corrupted  by  the  inventions  of  worldly  men; 
a  fate  we  can  hardly  regret  in  a  fydem  of  error,  fince  we 
know  that  that  of  truth  has  been  fubjebl  to  the  fame. 
Polygamy,  at  lead  in  the  fenfe  we  commonly  receive 
the  word,  is  not  in  pra&ice  among  them ;  but  it  exifts- 
in  a  manner  dill  more  repugnant  to  European  ideas; 
for  there  is  a  plurality  of  huffiands,  which  is  firmly  efta- 
blilhed  and  highly  refpe&ed  there.  In  a  country  where 
the  means  of  fubfiding  a  family  are  not  eafily  found,  it 
feems  not  impolitic  to  allow  a  fet  of  brothers  to  agree  in 
raifing  one,  which  is  to  be  maintained  by  their  joint  ef¬ 
forts.  In  Ihort,  it  is  ufual  in  Tibet  for  the  brothers  in 
the  family  to  have  a  wife  in  common,  and  they  general¬ 
ly  live  in  great  harmony  and  comfort  with  her;  not  but 
fometimes  little  diffenfions  will  arife  (as  may  happen  in 
families  condituted  upon  different  principles),  an  in¬ 
dance  of  which  Mr  Bogle  mentions  in  the  cafe  of  a  mo- 
ded  and  virtuous  lady,  the  wife  of  half  a  dozen  of  the 
Teedioo  Lama’s  nephews,  who  complained  to  the  uncle 
that  the  two  younged  of  her  hulbands  did  not  furnifh 
that  diare  of  love  and  benevolence  to  the  common  dock 
which  duty  and  religion  required  of  them.  In  fliort, 
however  drange  this  cudom  may  appear  to  us,  it  is  an 
undoubted  fa£t  that  it  prevails  in  Tibet.. 

“  The  dead  are  expofed  on  the  pinnacle  of  forae  neigh¬ 
bouring  mountain,  to  be  devoured  by  wild  beads  and 
birds  of  prey,  or  waded  away  by  time  and  the  vicifli- 
tudes  of  the  weather  in  which  they  lie.  The  mangled 
carcafes  and  bleached  bones  lie  (battered  about ;  and 
amidd  this  fcene  of  horror,  fome  miferable  old  wretch, 
man  or  woman,  lod  to  all  feelings  but  thofe  of  fu- 
perdition,  generally  fets  up  an  abode,  to  perform  the 
difmal  office  of  receiving  the  bodies,  afligning  each  a 
place,  and  gathering  up  the  remains  when  too  widely 
difperfed.” 

To  the  account  of  Tibet  which  we  have  given  from 
the  communications  of  Mr  Bogle,  we  may  add  the  in¬ 
formation  which  we  have  obtained  from  a  later  traveller, 

Mr  Saunders  *  furgeon  at  Boglepoer  in  Bengal, ,  who  *  paper 
made  a  journey  into  Tibet  in  the  year  1783.  His  ob-  the  Phil 
fervations  chiefly  refpebl  the  natural  productions  and  dif-  Tranf.  . 
eafes  of  the  country.  Y0*’  lxs*s’ 

The  plants  which  Mr  Saunders  found  were  almofl  all 
European  plants,  a  great  number  of  them  being  natives 
of  Britain.  From  the  appearance  of  the  hills  he  con¬ 
cludes  that  they  mud  contain  many  ores  of  metal  and 
pyrites.  There  are  inexhaudible  quantities  of  tincal 
or  borax,  and  rock-falt  is  plentiful ;  gold- dud  is  found 
in  great  quantities  in  the  beds  of  rivers,  and  fometimes 
in  large  maffes,  lumps,  and  irregular  veins;  lead,  cinna¬ 
bar  containing  a  large  proportion  of  quickfilver,  copper, 
and  iron,  he  thinks  might  eafily  be  procured.  But  the 
inhabitants  of  Tibet  have  no  better  fuel  than  the  dung 
of  animals.  A  coal  mine  would  be  a  valuable  difco- 
very.  We  are  told,  that  in  fome  parts  of  China  border¬ 
ing  on  Tibet  coal  is  found  and  ufed  as  fuel. 

It  is  remarkable  that  the  fame  difeafe  prevails  at  the 
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foot  of  the  mountains  of  Tibet  as  in  Switzerland  at  the 
foot  of  the  Alps,  a  glandular  fwelling  in  the  throat 
commonly  called  goitre. 

The  language  fpoken  in  Tibet  is  different  from  that 
of  the  Tartars.  The  aftronomers  are  acquainted  with 
the  motion  of  the  heavenly  bodies,  and  able  to  cal¬ 
culate  eclipfes  \  but  the  lamas  are  generally  ignorant ) 
few  of  them  can  read,  much  lefs  underfland  their  an¬ 
cient  books. 

TIBULLUS,  AuluS  Albius,  a  Roman  knight,  and 
a  celebrated  Latin  poet,  was  born  at  Rome  43  B.  C. 
'He  was  the  friend  of  Horace,  Ovid,  Macer,  and  other 
great  men  in  the  reign  of  Auguftus.  He  accompanied 
Meflala  Corvinus  in  his  expedition  againft  the  ifland  of 
Corcyra  :  but  falling  tick,  and  being  unable  to  fupport 
the  fatigues  of  war  on  account  of  the  weaknefs  of  his 
conflitution,  he  quitted  the  profeffion  of  arms,  and  re¬ 
turned  to.  Rome,  where  he  died  before  the  year  17; 
•when  Ovid  (bowed  his  grief  for  his  death  by  writing  a 
fine  elegy  upon  him.  Tibullus  wrote  four  books  of  ele¬ 
gies,  which  are  ftill  extant :  they  are  written  in  a  ten¬ 
der  and  agreeable  ftyle,  and  in  very  elegant  Latin.  Mu- 
ret  and  Jofeph  ScaJiger  have  written  learned  and  curi¬ 
ous  commentaries  on  the  works  of  this  poet.  The  belt 
edition  of  Tibullus  is  that  of  Janus  Bronckhufius,  pu- 
blifhed  at  Amfterdam  in  1708,  in  one  volume  quarto. 
We  have  an  Englifh  poetical  verfion  by  Mr  Grainger. 

TIB  UR,  in  Ancient  Geography,  a  town  of  Latium, 
pleafantly  fituated  on  the  Anio.  Here  Horace  had  his 
villa  and  houfe  ;  and  here  he  wifhed  to  end  hisdays. 
Here  .Adrian  built  an  extraordinary  villa  called  Tibur- 
tina,  inferibed  with  the  names  of  the  provinces  and  of 
the  moft  confiderable  places,  (Spartian)  }  near  which 
Zenobia  had  a  houfe  called  Zenobia ,  (Trebellius,  Pollio). 
Hither  Auguftus  often  retreated  on  account  of  its  falu- 
brity,  (Suetonius)  :  for  which  it  is  greatly  recommend¬ 
ed,  (Martial).  Anciently,  when  the  Romans  had  far 
extended  their  territory,  it  was  the  utmoft  place  of  ba- 
nifhment,  (Ovid).  It  had  a  temple  of  Hercules  ;  and 
therefore  called  Herculeum.  In  the  temple  was  a  li¬ 
brary,  (A.  Gellius).  Now  ’Tivoli  in  the  Campagna  di 
Roma,  on  the  Tcverone. 

#  TICINUS,  in  Ancient  Geography ,  a  river  in  Infubria, 
rifing  in  Mount  Adula,  traverfmg  the  Lacus  Verbanus 
fouthwards,  and  falling  into  the  Po  near  Ticinum.  Be¬ 
tween  this  river  and  the  Po  Hannibal  gained  his  firft 
viaory  over  the  Romans  under  P.  Scipio.  The  general 
himfelf  efcaped  with  the  utmoft  difficulty,  and  that  by 
the  bravery  of  his  fon  the  firft  Scipio  Africanus.  Now 
the  Tefi.no,  rifing  in  Mount  Godard,  running  fouth 
through  the  Lago  Maggiore  and  Milan,  by  Pavia,  into 
the  Po. 

TICK.  See  Acarus,  Entomology  Index. 

TICKELL,  Thomas,  an  excellent  Englifh  poet, 
was  the  fon  of  the  Reverend  Richard  Tickell,  and  was 
born  in  x686,  at  Bridekirk  in  Cumberland.  He  was 
educated  at  Queen’s  college,  ‘Oxford,  of  which  he  was 
made  fellow  }  and  while  he  continued  at  that  univerfity, 
'he  addrefted  to  Mr  Addifon  a  complimentary  copy  of 
>verfes  on  his  Opera  of  Rofamond,  which  introduced  him 
'to  an  .acquaintance  with  that  gentleman,  whef  difeover- 
ing  his  merit,  became  his  fincere  friend.  On  Mr  Ad- 
difon  being  made  fecretary  of  ftate,  he  appointed  Mr 
Tickell  his  undersecretary  j  and  on  his  being  obliged 

refign  that  office  on  account  of  his  ill  health,  he  re- 
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commended  him  fo  efFe&ually  to  Mr  Craggs  his  fuccef-  Ti 
for,  that  he  was  continued  in  his  poll  till  that  gentle¬ 
man’s  death.  I11  1724,  Mr  Tickell  was  appointed  fe-  1 
cretary  to  the  lords  juftices  in  Ireland,  and  enjoyed  that  ^ 
place  as  long  as  he  lived.  He  wrote  fome  poems, 
which,  when  feparately  publifhed,  met  with  a  favourable 
reception,  and  paffed  through  feveral  editions  ;  they  are 
now  printed  in  the  fecond  volume  of  the  Minor  Poets. 
After  Mr  Addifon’s  death  Mr  Tickell  had  the  care 
of  the  edition  of  his  works  printed  in  4  vols.  4to  {  ta 
which  he  prefixed  an  account  of  Mr  Addifon’s  life^ 
and  a  poem  on  his  death.  Mr  Tickell  died  in  tke 
year  1740. 

TICKER  A,  a  confiderable  article  of  merchandife  m 
Fezzan  in  Africa  j  it  is  valued  by  travellers  as* a  porta¬ 
ble  and  highly  falubrious  food.  It  is  a  preparation  of 
pounded  dates,  and  the  meal  of  Indian  corn,  formed  intt 
a  pafte,  and  highly  dried  in  an  oven. 

I ICKSEED,  Sun-flower.  See  Coreopsis,  Bo* 
TANY  Index . 

TIC  UNAS.  See  Poison. 

TIDE,  is  a  vrord  which  exprefles  that  rifing  and 
falling  of  the  waters  which  are  obferved  on  all  maritime 
coafts. 

There  is  a  certain  depth  of  the  waters  of  the  ocean 
which  would  obtain  if  all  were  at  reft  :  but  obfervation 
ftiows  that  they  are  continually  varying  from  this  level, 
and  that  fome  of  thefe  variations  are  regular  and  perio¬ 
dical. 

jy?,  It  is  obferved,  that  on  the  (bores  of  the  ocean,  and 
in  bays,  creeks,  and  harbours,  which  communicate  freely 
with  the  ocean,  the  waters  rife  up  above  this  mean  height 
twice  a-day,  and  as  often  fink  below?  it,  forming  what 
is  called  a  flood  and  an  EBB,  a  high  and  low  water. 
The  whole  interval  between  high  and  low  water  is  call¬ 
ed  a  tide  ;  the  water  is  faid  to  flow  and  to  EBB  5  and 
the  rifing  is  called  the  FLOOD-TIDE,  and  the  falling  is 
called  the  EBB  TIDE. 

2d,  It  is-  obferved,  that  this  rife  and  fall  of  the  wa¬ 
ters  is  variable  in  quantity.  At  Plymouth,  for  inftance, 
it  is  fometimes  21  feet  between  the  greateft  and  leaf! 
depth  of  the  water  in  one  day,  and  fometimes  only  12 
feet. 

Thefe  different  heights  of  tide  are  obferved  to  fuc- 
ceed  each  other  in  a  regular  feries,  diminifhing  from  the 
greateft  to  the  leaft,  and  then  increafing  from  the  leaft 
to  the  greateft.  The  greateft  is  called  a  SPRING  TIDE, 
and  the  leaft  is  called  a  NEAP  TIDE. 

$d,  This  feries  is  completed  in  about  15  days.  More 
careful  obfervation  fhow’s  that  two  feries  are  completed 
in  the  exa61  time  of  a  lunation.  For  the  fpring  tide  in 
any  place  is  obferved  to  happen  precifely  at  a  certain 
interval  of  time  (generally  between  two' and  three  days) 
after  new  or  full  moon  ;  and  the  neap  tide  at  a  certain 
interval  after  half  moon  :  or,  more  accurately  fpeaking, 
it  is  obferved  that  the  fpring  tide  always  happens  when 
the  moon  has  got  a  certain  number  of  degrees  eaftward 
of  the  line  of  eonjun&ion  and  oppofition,  and  the  neap 
tide  happens  when  fhe  is  a  certain  number  of  degrees 
from  her  firft  or  laft  quadrature.  Thus  the  whole  leries 
of  tides  appears  to  be  regulated  by  the  moon. 

4 *h,  It  is  obferved  that  high  ivater  happens  at  new 
and  full  moon,  when  the  moon  has  a  certain  deter¬ 
mined  position  with  refpeft  to  the  meridian  of  the 
place  of  ohfervation,  preceding  or  following  the  moon’s 

fouthing 
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loathing  a  certain  interval  of  time  ;  which  is  conflant 
with  refpedt  to  that  place,  but  very  different  in  differ¬ 
ent  places. 

5/^,  The  time  of  high  water  in  any  place  appears  to 
be  regulated  by  the  moon  }  for  the  interval  between  the 
time  of  high  water  and  the  moon’s  fouthing  never 
changes  above  three  quarters  of  an  hour,  whereas  the 
interval  between  the  time  of  high  water  and  noon 
changes  fix  hours  in  the  courfe  of  a  fortnight. 

6//?,  The  interval  between  two  fucceeding  high  wa¬ 
ters  is  variable.  It  is  lead  of  all  about  new  and  full 
moon,  and  greateft  when  the  moon  is  in  her  quadra¬ 
tures.  As  two  high  waters  happen  every  day,  we  may 
call  the  double  of  their  interval  a  TIDE  DAY,  as  we  call 
the  diurnal  revolution  of  the  moon  a  lunar  day.  The  tide 
is  ftiorteft  about  new  and  full  moon,  being  then  about 
24*  37';  about  the  time  of  the  moon’s  quadratures 
it  is  2jh  27'.  Thefe  values  are  taken  from  a  mean 
of  many  obfervations  made  at  Barbadoes  by  Dr  Mafke* 
lyne. 

7///,  The  tides  in  fimilar  circumftances  are  greateft 
when  the  moon  is  at  her  fmalleft  diftance  from  the  earth, 
or  in  her  perigee,  arid,  gradually  diminiftiing,  are  fmall¬ 
eft  when  ftie  is  in  her  apogee. 

8th ,  The  fame  remark  is  made  with  refpedt  to  the 
fun’s  diftance,  and  the  greateft  tides  are  obferved  dur¬ 
ing  the  winter  months  of  Europe. 

9///,  The  tides  in  any  part  of  the  ocean  increafe  as  the 
moon,  by  changing  her  declination,  approaches  the  ze* 
ruth  of  that  place, 

IO th,  The  tides  which  happen  while  the  moon  is 
above  the  horizon  are  greater  than  the  tides  of  the  fame 
day  when  the  moon  is  below  the  horizon. 

Such  are  the  regular  phenomena  of  the  tides.  They 
are  important  to  all  commercial  nations,  and  have  there¬ 
fore  been  much  attended  to.  It  is  of  the  tides,  in  all 
probability,  that  the  Bible  fpeaks,  when  God  is  faid  to 
fet  bounds  to  the  fea,  arid  to  fay,  “  thus  far  (hall  it  go, 
and  no  farther.” 

Homer  is  the  earlieft  profane  author  who  fpeaks  of 
the  tides.  Indeed  it  is  not  very  clear  that  it  is  of  them 
that  he  fpeaks  (in  the  12th  book  of  the  Odyfiey)  when 
he  fpeaks  of  Charybdis,  which  rifes  and  retires  thrice  in 
every  day.  Herodotus  and  Diodorus  Siculus  fpeak  more 
diftindlly  of  the  tides  in  the  Red  fea.  Pytheas  of  Mar- 
feilles  is  the  firft  who  fays  any  thing  of  their  caufe.  Ac¬ 
cording  to  Strabo  he  had  been  in  Britain,  where  he  muft 
have  obferved  the  tides  of  the  ocean*  Plutarch  fays  ex- 
prefsly  that  Pytheas  afcribed  them  to  the  moon.  It  is 
fomewhat  wonderful  that  Ariftotle  fays  fo  little  about  the 
tides.  The  army  of  Alexander,  his  pupil,  were  ftartled 
at  their  firft  appearance  to  them  near  the  Perfian  gulf ; 
and  we  fhould  have  thought  that  Ariftotle  would  be 
tvell  informed  of  all  that  had  been  obferved  there.  But 
there  are  only  three  pafiages  concerning  them  in  all 
Ariftotle’s  writings,  and  they  are  very  trivial.  In  one 
place  he  fpeaks  of  great  tides  obferved  in  the  north  of 
Europe  ;  in  another,  he  mentions  their  having  been 
afcribed  by  fome  to  the  moon  ;  and  in  a  third,  he  fays, 
that  the  tide  in  a  great  fea  exceeds  that  in  a  fmall  one. 

The  Greeks  had  little  opportunity  of  obferving  the 
tides.  The  conquefts  and  the  commerce  of  the  Romans 
gave  them  more  acquaintance  with  them.  Caefar  fpeaks 

them  in  the  4th  book  of  his  Gallic  War.  Strabo, 
after  Pofidonius,  claffes  the  phenomena  into  daily,  month- 
■  Vol.  XX.  Part.  II. 


T  I  D 

ly,  and  annual.  He  obferves,  that  the  fea  rifes  as  the  Tic! 
moon  gets  near  the  meridian,  whether  above  or  below 
the  horizon,  and  falls  again  as  file  rifes  or  falls  j  alfo,  that 
the  tides  increafe  at  the  time  of  new  and  full  moon,  and 
are  greateft  at  the  fummer  folftice*  Pliny  explains  the 
phenomena  at  fome  length  5  and  fays,  that  both  the  fure 
and  tnoon  are  their  caufe,  dragging  the  waters  along 
with  them  (B.  II.  c.  97.).  Seneca  (Nat.  ^ueft.  III.  28.) 
fpeaks  of  the  tide  with  corredinefs  \  and  Macrobius 
(Sonin .  Scip.  I.  6.)  gives  a  very  accurate  defcription  of 
their  motions. 

It  is  impoflible  that  fuch  phenomena  fliould  not  exer- 
cife  human  curiofity  as  to  their  caufe.  Plutarch  ( Plaut * 

Phil.  III.  17.),  Galileo  (Syjl.  Mund.  Dial.  4*)7  Ric* 
cioli  in  his  Almagejl,  ii.  p.  374,  and  Gaflendi,  ii.  p.  27- 
have  colledted  moft  of  the  notions  of  their  predect  fl'ors  ovk 
the  fubjedl ;  but  they  are  of  fo  little  importance,  that 
they  do  not  deferve  our  notice.  Kepler  fpeaks  more  like 
a  philofopher  (De  Stella  Martis ,  and  Epit.  Ajiron.  p. 
555.).  He  fays  that  all  bodies  attradl  each  other,  and 
that  the  waters  of  the  ocean  would  all  go  to  the  moon 
tvere  they  not  retained  by  the  attradiion  of  the  earth  \ 
and  then  goes  on  to  explain  their  elevation  under  the 
moon  and  on  the  oppofite  fide,  becaufe  the  earth  is  left 
attradied  by  the  moon  than  the  nearer  waters,  but  more 
than  the  waters  which  are  more  remote. 

The  honour  of  a  complete  explanation  of  the  tide3 
was  referved  for  Sir  Ifaac  Newton.  He  laid  hold  of  this 
clafs  of  phenomena  as  the  moft  inconteftable  proof  of 
univerfal  gravitation,  and  has  given  a  moft  beautiful  and 
fynoptical  view  of  the  whole  fubjedl  *,  contenting  him- 
felf,  however,  with  rherely  exhibiting  the  chief  confe- 
quences  of  the  general  principle,  and  applying  it  to  the 
phenomena  with  lingular  addrtft.  But  the  wide  fteps 
taken  by  this  great  philofopher  in  his  inveftigation  leave 
ordinary  readers  frequently  at  fault :  many  of  his  af- 
fumptions  require  the  greateft  mathematical  knowledge 
to  fatisfy  us  of  their  truth.  The  academy  of  Paris  there¬ 
fore  propofed  to  illuftrate  this  among  other  parts  of  the 
principles  of  natural  philofophy,  and  publiftied  the  the** 
ory  of  the  tides  as  a  prize  problem.  This  produced  three 
excellent  differtations  by  M‘Laurin,  Daniel  Bernoulli, 
and  Euler.  Aided  by  thefe,  and  chiefly  by  the  fecond, 
we  (hall  here  give  a  phyfical  theory,  and  accommodate 
it  to  the  purpofes  of  navigation  by  giving  the  rules  of 
calculation.  We  have  demonftrated  in  our  diflerta- 
tions  on  the  phyfical  principles  of  the  celeftial  mo¬ 
tions,  that  it  is  an  unexcepted  fadt,  that  every  particle  of 
matter  in  the  folar  fyftem  is  adlually  deflected  toward 
every  other  particle  \  and  that  the  defledtion  of  a  parti¬ 
cle  of  matter  toward  any  diftant  fphere  is  proportional 
to  the  quantity  of  matter  in  that  fphere  dire 61  ly,  and  to 
the  fquare  of  the  diftance  of  the  particle  from  the  centre 
of  that  fphere  inverfely  :  and  having  found  that  the  hea- 
vinefs  of  a  piece  of  terreftrial  matter  is  nothing  but  the 
fuppofed  opponent  to  the  force  which  we  exert  in  car¬ 
rying  this  piece  of  matter,  we  conceive  it  as  pofiefling  a 
property,  that  is,  diftinguiftiing  quality,  manifefted  by 
its  being  gravis  or  heavy.  This  is  heavinefs,  gravitasf 
gravity  ;  and  the  manifeftation  of  this  quality,  or  the 
event  in  which  it  is  feen,  whether  it  be  diredlly  falling, 
or  defledling  in  a  parabolic  curve,  or  ftretching  a  coiled 
fpring,  or  breaking  a  rope,  or  fimply  prefling  on  its  Tup- 
port,  is  gravitatio ,  gravitation  *,  and  the  body  is  faid  to 
gravitate.  When  all  obftaclcs  are  removed  from  the 
3  G  body- 
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Tide,  body,  as  when  we  cut  the  firing  by  which  a  ftone  is 
hung,  it  moves  dire&ly  downwards,  teadit  ad  terrain . 
Si  difcindatur  funis  tenderet  lapis  ad  terrain .  Dum  vero 
funis  integer  perjlet ,  lapis  terram  verfus  niti  cenfctun 
By  fome  metaphyfical  procefs,  which  it  is  needlefs  at 
prefen t  to  trace,  this  nifus  ad  tnotum  has  been  called 
a  tendency  in  our  language.  Indeed  the  word  has 
now  come  to  fignify  the  energy  of  any  a&ive  quality  in 
thofe  cafes  where  its  fimpleft  and  moil  immediate  mani- 
feftation  is  prevented  by  fome  obftacle.  The  ftone  is 
now  faid  to  tend  towards  the  earth,  though  it  does  not 
actually  approach  it,  being  withheld  by  the  firing.  The 
ftretching  the  firing  in  a  dire&ion  perpendicular  to  the 
horizon  is  conceived  as  a  full  manifeftation  of  this  ten¬ 
dency.  1  his  tendency,  this  energy  of  its  heavinefs,  is 
therefore  named  by  the  word  which  diftinguifhes  the 
quality  ;  and  it  is  called  gravitation ,  and  it  is  faid  to 
gravitate . 

But  Sir  Ifaac  Newton  difcovered  that  this  deflexion 
of  a  heavy  body  differs  in  no  refpeft  from  that  general 
deflexion  obferved  in  all  the  bodies  of  the  folar  fyftem. 
For  1 6  feet,  which  is  the  deflection  of  a  ftone  in  one 
fecond,  has  the  very  fame  proportion  to  T*7th  of  an  inch, 
which  is  the  flmultaneous  deflexion  of  the  moon,  that 
the  fquare  of  the  moon’s  diftance  from  the  centre  of  the 
earth  has  to  the  fquare  of  the  ftone’s  diftance  from  it, 
namely,  that  of  3600  to  1. 

Thus  we  are  enabled  to  compare  all  the  effects  of  the 
mutual  tendencies  of  the  heavenly  bodies  with  the  ten¬ 
dency  of  gravity,  whofe  effects  and  meafures  are  fami¬ 
liar  to  us. 

If  the  earth  were  a  fphere  covered  to  a  great  depth 
with  water,  the  water  would  form  a  concentric  fpherical 
(hell  ;  for  the  gravitation  of  every  particle  of  its  furface 
would  then  be  dire&cd  to  the  centre,  and  would  be 
equal.  The  curvature  of  its  furface  therefore  would  be 
every  where  the  fame,  that  is,  it  would  be  the  uniform 
curvature  of  a  fphere. 

It  has  been  demonftrated  in  former  articles,  after  Sir 

Plate  Ifaac  Newton,  that  the  gravitation  of  a  particle  C 
DXXXVI.  (fig.  1.)  to  the  centre  O,  is  to  that  of  a  particle  E  at 
r*  the  furface  as  CO  to  EO.  In  like  manner  the  gravita¬ 
tion  of  0  is  to  that  of  p  as  0  to  p  O.  If  therefore  EO 
and  O p  are  two  communicating  canals,  of  equal  lengths, 
the  water  in  both  would  be  in  equilibrio,  becaufe  each 
column  would  exert  the  fame  total  preffure  at  O.  But 
if  the  gravitation  of  each  particle  in  p  O  be  diminifhed 
by  a  certain  proportion,  fuch  as  -r^th  of  its  whole 
weight,  it  is  plain  that  the  total  preffure  of  the  column 
p  O  will  be  part  lefs  than  that  of  the  column 

EO.  Therefore  they  will  no  longer  be  in  equilibrio. 
The  weight  of  the  column  EO  will  prevail  \  and  if  a 
hollow  tower  P  p  be  built  at  the  mouth  of  the  pit  po , 
the  water  will  fink  in  EOand  rife  in  Op,  till  both  are 
again  in  enuilibrio,  exerting  equal  total  preffures  at  O. 
Or  we  may  prevent  the  finking  at  E  by  pouring  in 
more  water  into  the  tower  P p.  The  fame  thing  muft 
happen  in  the  canal  fc  perpendicular  to  EO,  if  the  gra¬ 
vitation  of  every  particle  be  diminifhed  by  a  force  afling 
in  the  direction  CF,  and  proportional  to  the  diftance  of 
the  particle  from  C,  and  fuch,  that  when  c  C  is  equal 
to  0  O,  the  force  a&ing  on  c  is  equal  to  the  force  aCting 
on  0 .  In  order  that  the  former  equilibrium  may  be  re- 
ftored  after  this  diminution  of  the  gravitation  of  the  co¬ 
lumn/C,  it  is  plain  that  more  water  rajft  be  poured  in- 
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to  the  oblique  tower /F.  All  this  is  evident  when  we  Tide 
confidently  matter  hydroftatically.  The  gravitation  of 1 
the  particle  c  may  be  reprefented  by  0  O  ;  but  the  di¬ 
minution  of  the  preffure  occafioned  by  this  at  O  is  re¬ 
prefented  by  C  c. 

Hence  we  can  colled!  this  much,  that  the  whole  di¬ 
minution  of  preffure  at  C  is  to  the  whole  diminution  of 
preffure  at  O  as  the  fum  of  all  the  lines  c  C  to  the  fum 
of  all  the  lines  0  O,  that  is,  as  /C*  to  PO\  But  the 
weight  of  the  fmall  quantity  of  water  added  in  each 
tower  is  diminifhed  in  the  fame  proportion  \  therefore 
the  quantity  added  at  F/muft  be  to  the  quantity  added 
at  P/i  as  fC  to  p  O.  Therefore  we  muft  have  F /: 
Fpz=fC  :  p  O,  and  the  points  E,  F,  P,  muft  be  in  the 
circumference  of  an  ellipfe,  of  which  PO  and  EO  are 
the  tranfverfe  and  conjugate  femi-axes. 

What  we  have  here  fuppofed  concerning  the  diminu¬ 
tion  of  gravity  in  thefe  canals  is  a  thing  which  really 
obtains  in  nature.  It  was  demonftrated,  when  treating 
of  the  Precession  of  the  Equinoxes ,  that  if  the  fun  or 
moon  lie  in  the  direction  OP,  at  a  very  great  diftance, 
there  refults  from  the  unequal  gravitation  of  the  differ¬ 
ent  particles  of  the  earth  a  diminution  of  the  gravity  of 
each  particle  •  which  diminution  is  in  a  direction  paral¬ 
lel  to  OP,  and  proportional  to  the  diftance  of  the  par¬ 
ticle  from  a  plane  paffing  through  the  centre  of  the  earth 
at  right  angles  to  the  line  OP. 

Thus  it  happens  that  the  waters  of  the  ocean  have 
their  equilibrium  difturbed  by  the  unequal  gravitation 
of  their  different  particles  to  the  fun  or  to  the  moon  \ 
and  this  equilibrium  cannot  be  reftored  till  the  waters 
come  in  from  all  hands,  and  rife  up  around  the  line 
joining  the  centres  of  the  earth  and  of  the  luminary. 

The  fpherical  ocean  muft  acquire  the  form  of  a  pro¬ 
late  fpheroid  generated  by  the  revolution  of  an  ellipfe 
round  its  tranfverfe  axis.  The  waters  will  be  higheft 
in  that  place  which  has  the  luminary  in  its  zenith,  and 
in  the  antipodes  to  that  place  5  and  they  will  be  moft 
depreffed  in  all  thofe  places  which  have  the  luminary  in 
their  horizon.  P  and  P'  will  be  the  poles,  and  EOQ 
will  be  the  equator  of  this  prolate  fpheroid. 

Mr  Fergufon,  in  his  Aftronomy,  affigns  another  caufe 
of  this  arrangement,  viz.  the  difference  of  the  centrifu¬ 
gal  forces  of  the  different  particles  of  water,  while  the 
earth  is  turning  round  the  common  centre  of  gravity  of 
the  earth  and  moon.  This,  however,  is  a  miftake.  It 
Would  be  juft  if  the  earth  and  moon  were  attached  to 
the  ends  of  a  rod,  and  the  earth  kept  always  the  fame 
face  toward  the  moon. 

It  is  evident  that  the  accumulation  at  P  and  P',  and 
the  deprefiion  at  the  equator,  muft  augment  and  dimiirifh 
in  the  fame  proportion  with  the  difturbing  force.  It  is 
alfo  evident  that  its  abfolute  quantity  may  be  difcover¬ 
ed  by  our  knowledge  of  the  proportion  of  the  difturbing 
force  to  the  force  of  gravity. — Now  this  proportion  is 
known  5  for  the  proportion  of  the  gravitation  of  the. 
earth’s  centre  to  the  fun  or  moon,  to  the  force  of  gravid 
ty  at  the  earth’s  furface,  is  known  5  and  the  proportion 
of  the  gravitation  of  the  earth’s  centre  to  the  luminary, 
to  the  difference  of  the  gravitations  of  the  centre  and  of 
the  furface,  is  alfo  known,  being  very  nearly  the  propor¬ 
tion  of  the  diftance  of  the  luminary  to  twice  the  radius 
of  the  earth. 

Although  this  reafoning,  by  which  we  have  afcertain- 

ed  the  elliptical  form  of  the  watery  fpheroid,  be  fuffi- 

cienily 
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ciently  convincing,  it  is  very  iniperfetft,  being  accom- 
"'rnodate  to  one  condition  only  of  equilibrium,  viz.  the 
equilibrium  of  the  canals  fc  and  c  o.  There  are  feveral 
other  conditions  equally  neeeffary  to  which  this  lax  rea- 
foning  will  not  apply,  fuch  as  the  direction  of  the  whole 
remaining  gravitation  in  any  point  F.  This  mud  be 
perpendicular  to  the  furface,  &c.  &c.  Nor  will  this 
mode  of  invefligation  afcertain  the  eccentricity  of  the 
fpheroid  without  a  molt  intricate  procefs.  We  mull 
therefore  take  the  fubjeCt  more  generally,  and  fhow  the 
proportion  and  directions  of  gravity  in  every  point  of 
the  fpheroid.  We  need  not,  however,  again  demon- 
itratc  that  the  gravitation  of  a  particle  placed  any  where 
without  a  perfect  fpherical  (hell,  or  a  fphere  confiding 
of  concentric  fpherical  (hells,  either  of  uniform  denfity, 
or  of  denfities  varying  according  to  fome  function  of  the 
radius,  is  the  fame  as  if  the  whole  m-tter  of  the  (hell 
or  fphere  were  collected  in  the  centre.  This  has  been 
demon ftrated  in  the  article  Astronomy.  We  need 
only  remind  the  reader  of  fome  confequences  of  this 
theorem  which  are  of  continual  ufe  in  the  prefent  invef- 
tigation. 

1.  The  gravitation  to  a  fphere  is  proportional  to 
its  quantity  of  matter  direCUy,  and  to  the  fquare  of  the 
difiance  of  its  centre  from  the  gravitating  particle  in- 
verfely. 

2.  If  the  fpheres  be  homogeneous  and  of  the  fame  den¬ 
fity,  the  gravitations  of  particles  placed  on  their  furfaces, 
or  at  diftances  which  are  proportional  to  their  diame¬ 
ters,  are  as  the  radii  ;  for  the  quantities  of  matter  are 
as  the  cubes  of  the  radii,  and  the  attra&ions  aro  inverfe- 
ly  as  the  fquares  of  the  radii  ;  and  therefore  the  whole 
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gravitations  are  as  — ,  or  as  r, 

3.  A  particle  placed  within  a  fphere  has  no  tendency 
to  the  matter  of  the  diell  which  lies  without  it,  becaufe 
its  tendency  to  any  part  is  balanced  by  an  oppofite  ten¬ 
dency  to  the  oppofite  part.  Therefore, 

4.  A  particle  placed  any  where  within  a  homogene¬ 
ous  fphere  gravitates  to  its  centre  with  a  force  propor¬ 
tional  to  its  diflance  from  it. 

It  is  a  much  more  difficult  problem  to  determine  the 
gravitation  of  particles  to  a  fpheroid.  To  do  this  in  ge¬ 
neral  terms,  and  for  every  fituation  of  the  particle, 
would  require  a  train  of  propofitions  which  our  limits 
will  by  no  means  admit  ;  we  muft  content  ourfelves  with 
as  much  as  is  neeeffary  for  merely  afeertaining  the  ratio 
of  the  axes.  This  will  be  obtained  by  knowing  the  ra¬ 
tio  of  the  gravitation  at  the  pole  to  that  at  the  equator. 
Therefore, 

LetN  S  q  N  (fig.  2.)  be  a  feClion  through  the  axis 
of  an  oblate  homogeneous  fpheroid,  which  differs  very 
little  from  a  fphere.  NS  is  the  axis,  mq  is  the  equato¬ 
rial  diameter,  O  is  the  centre,  and  NMSQis  the  fec- 
tion  of  the  inferibed  fphere.  Let  P  be  a  particle  fi- 
tuated  at  any  didance  without  the  fphere  in  its  axis 
produced  ;  it  is  required  to  determine  the  gravitation 
of  this  particle  to  the  whole  matter  of  the  fpheroid  ? 

Draw  two  lines  PAC,  PBD,  very  near  to  each  other, 
cutting  off  two  fmall  arches  AB,  CD  3  draw  GA  a , 
HB£,  IC  c,  KD  </,  perpendicular  to  the  axis  5  alfo  draw 
OF  and  AL  perpendicular  to  PAC,  and  OF  perpen¬ 
dicular  to  PD,  cutting  PC  in  f.  Join  OA. 

Let  O  A,  the  radius  of  the  inferibed  fphere,  be  r,  and 
OP  the  diflance  of  the  gravitating  particle  be  dy  and 
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M  niy  the  elevation  of  the  equator  of  the  fpheroid, 
or  the  ellipticity,  be  e .  Alfo  make  AE  rr  x,  and  ' 
OEzry,  r1 — x2.  Then  AE — BF=.v  and  Yfzni/y 


xx 


AG*  •  PG 


X  GH.  But 


AG* 


OE*  J  PG 
PO*’  and  PA: 


PE 

PO' 


PA’  ''  PA: 

Therefore  the  attra&ion  of  the  ring,  eftimated  in  the  di¬ 
rt.  •  e  OE* .  PE 

rection  PO,  is  =:  <r  X~X  — p^ — XGH. 

Further,  by  the  nature  of  the  circle,  we  have  HG  ; 
AB=AG  :  AO  5  alfo  AB  :  BL=AO  :  OE.  But  PA: 

AG=:PO  :  OE,  and  OE~  - — •  Therefore 


AB  :  BLrrAO 


AG  .  PO 


PA 

=AO.PA:PO.AG 


PA 

Alfo  BL  :  LA=EO  :  EA, 

And  LA  :  F f—  PA  :  Pf  =  ultimately  PA  :  PE. 
Therefore,  by  equality,  HG  :  FJzsAG  .  AO  .  PA  . 
£0  .  PA  :  AO  .  PO  .  AG  .  E  A  .  PE. 

Or  HG  :  F/=EO  .  PA* :  PO  .  EA  .  PE. 

r,  EO.PA* 

add  HG  _  F/  x  po  pE  _  EA- 

Now  fubditute  this  value  of  HG  in  the  formula  ex- 
preffing  the  attra&ion  of  the  ring.  This  changes  it  to 
*  OE* .  PE  OE .  PA*  _  * 

Cr*  PO3  *  Pn  PK  v  A  0r  c 

OE* .  PA*  * 

■X  F / 


PO4  .  EA 


PO . PE . EA ' 

In  like  manner,  the  attra&ion  of 
3  O  2  the- 


Tide 


s/r 4 — x*' 

Suppofe  the  whole  figure  to  turn  round  the  axis  OP* 
The  little  fpace  AB  b  a  will  generate  a  ring  of  the  re¬ 
dundant  matter;  fo  will  CD  fife.  This  ring  maybe 
confidered  as  confiding  of  a  number  of  thin  rings  gene¬ 
rated  by  the  revolution  of  A  a.  The  ring  generated  by 
A  a  is  equal  to  a  parallelogram  whole  bafe  is  the  cir¬ 
cumference  deferibed  by  A,  and  whofe  height  is  A  a* 
Therefore  let  c  be  the  circumference  of  a  circle  whofe 
radius  is  1.  The  ring  will  be  A  aXcx  AG.  But  be¬ 
caufe  m  a  N  is  an  arch  of  an  ellipfe,  we  have  Mm:  Act 

~MO  :  AGarrr  :  AG,  and  A  crMwX 

r  r 

AG.  Therefore  the  furface  of  this  ring  is  rr  c—  AG*. 

We  have  fuppofed  the  fpheroid  to  be  very  nearly 
fpherical,  that  is,  e  exceedingly  fmall  in  comparison  of 
r.  This  bein'*  the  cafe,  all  the  particles  in  A  a,  and 
confequently  all  the  particles  in  the  ring  generated  by 
the  revolution  of  A  0,  will  attra£l  the  remote  particle  P 
with  the  fame  force  that  A  does  very  nearly.  We  may 
fay  the  fame  thing  of  the  whole  matter  of  the  ring  gene¬ 
rated  by  the  revolution  of  AB&0.  This  attraction  is 
exerted  in  the  dire&ion  PA  by  each  individual  particle. 
But  every  a&ion  of  a  particle  A  is  accompanied  by  the 
a&ion  of  a  particle  A'  in  the  dire&ion  PA'.  Thefe  two 
compofe  an  attra&ion  in  the  dire&ion  PO.  The  whole 

attra&ion  in  the  dire&ions  fimilar  to  PA 

AG* 

X  GH,  for  GH  meafures  the  number  of  parallel 
plates  of  which  the  folid  ring  is  compofed.  This 
being  decompofed  in  the  diredlion  PG  is  zz  c  X  ~  X 


is  =r  fX- 

i* 
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Tide. 


C 


1  the  ring  generated  by  the  revolution  of  CD  dcisc-  x 

r 

X  F  f  Therefore  the  attraflion  of  both  is 
OE3 


OE3 .  PC* 

poTIa 


jL.y 

d4  .  a? 
2EA*, 
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Email  in  comparifon  of  r,  a  particle  on  the  equator  of 
the  oblong  fpheroid  will  be  as  much  attraded  by  thefe^ 
circles  of  equal  areas,  with  their  correfponding  ellipfes 
as  by  the  ellipfes.  Now  the  attradion  at  the  pole  of  an 

e  vju> - e  oblate  fPheroid  was  4  cr+^-ce.  Therefore  putting 

=  c  ~XE/  x  PQ4  EAX  PA*  +  PC*>  =  c  ~  X  F/  4  e  in  place  of  <?,  the  attra&ion  on  the  equator  of  the 

oblong  fpheroid  will  be  equal  to  -£rce. 

Thus  we  have  afcertained  the  gravitations  of  a  parti¬ 
cle  fituated  in  the  pole,  and  of  one  fituated  in  the  equa¬ 
tor,  of  a  homogeneous  oblong  fpheroid.  This  will  en¬ 
able  us  to  folve  the  following  problem  : 

If  the  particles  of  a  homogeneous  oblong  fluid  fpheroid 
attraft  each  other  with  a  force  inverfely  as  the  fquares 
of  their  diftances,  and  if  they  are  attracted  by  a  very 
diftant  body  by  the  fame  law,  and  if  the  ratio  of  the 
Therefore  the  attradlion  of  the  two  rings  is  2  c X  equatorial  gravity  to  this  external  force  be  given;  to 

*■  ^  End  what  muff  be  the  proportion  of  the  femiaxis,  fo 
that  all  may  be  in  equilibrio,  and  the  fpheroid  preferve 
its  form  ? 

Let  r  be  the  equatorial  radius,  and  r-\-e  be  the  polar 
femiaxis.  Then  the  gravitation  at  the  pole  mister 


PA*+PC*.  But  PA*  +  PC1—  2  PE*  + 
=  2  PE* -{-2  a*.  Therefore  the  attradlion  is 


Zc^-xVfZ- 

r  d4  x 


XP^+A  ButF/=ry, 


Therefore 


f 

x  y 


X 


zzi/x,  zzr* — x: 


x  . 
—  —  x. 

y 

X. 


_  _ ^ _  r  d4 

t* — at*  x  PE*  -f-A*  x  But  PE*  =  PO*  —  OE*,  rr 

A2 — (r* — x2)zzd2 — r*- \-x 


of  the  two  rings  is 


Therefore  the  attraction 


2C^X  rWX  ^W*  +  2**;,  =Z2C—  X 

r*  dl  x—r4 x +  2  r*  at*  x  — . d2 x2  x -f  r2x2 x—2x4x  =  2  c 

JL _ y  * _ _ _ & _ _ _ * 

r  d4  r1  d2  x-\-  3  r*  x2x —  ? 4  x — d2x2x — 2  a4  x. 

he  attraClion  of  the  whole  fhell  of  redundant  mat¬ 
ter  will  be  had  by  taking  the  fluent  of  this  formula, 
which  is 


2c77*x 


-r4  x- 


d *  AT3 


2X*\ 

T  /’ 


and  then  make  xzzr. 


This  gives  2  c-^j^d2  r3-|-r5- 


rs — i  d2  r3  — -  rs) , 


4  C  i 


4  r* 


inferibed  fphere,  which  is 


which  is  =  2 c~  (4  d‘rl—  -}  r*), 
To  this  add  the  attraftion  of  the 


c  r3 

T"7r’ 

traCtion  of  the  whole  fpheroid 


and  we  have  the  at- 


,  cr* 

—  T~7T  + 


c  e  r*  Ac  er4 


d *  '  3  d2  6~d4 

Cor.  1.  If  the  particle  P  is  fituated  precifely  in  N, 
the  pole  of  the  fpheroid,.  the  attraction  of  the  fpheroid 

IS  *y  C  7*  "pTT  C  C. 

If  the  fpheroid  is  not  oblate,  but  oblong,  and  if  the 
greater  femiaxis  be  r,  and  the  deprtflion  at  the  equator 
be  e,  the  analyfis  is  the  fame,  taking  e  negatively. 
Therefore  the  attraClion  for  a  particle  in  the  pole,  or 
the  gravitation  of  a  particle  in  the  pole,  is  'cr—^ce. 

But  if  the  polar  femiaxis  be  r+e,  and  the  equatorial 
radius  be  r ,  fo  that  this  oblong  fpheroid  has  the  fame 
axis  with  the  former  oblate  one,  the- gravitation  of  a 
particle  In  the  pole  is  ^  rr-f  c  e. 

Cor.  2.  If  a  number  of  parallel  planes  are  drawn  per¬ 
pendicular  to  the  equator  of  an  oblong  fpheroid,  whofe 
longer  femiaxis  is  r-\.e,  and  equatorial  radius  r,  they 
will  divide  the  fpheroid  into  a  number  of  fimilar  ellipfes  ; 
and  fince  the  ellipfe  through  the  axis  has  r-f  e  and  r  for 
its  two  femiaxis,  and  the  radius  of  a  circle  of  equal  area 
with  this  ellipfe  is  a  mean  proportional  between  r  and 
r+e>  and  therefore  very  nearly  — r-f- 4  e,  when  e  is  very 


+T2 fee,  and  the  gravitation  at  the  equator  is  ^cr-f 
yt  c  e*  Now  by  the  gravitation  towards  the  diftant 
body  placed  in  the  direction  of  the  polar  axis,  the  polar 
gravitation  is  diminifhed,  and  the  equatorial  gravitation 
is  increafed;  and  the  increafe  of  the  equatorial  gravita¬ 
tion  is  to  the  diminution  of  the  polar  gravitation  as  NO 
to  2  m  O.  Therefore  if  the  whole  attraction  of  the  ob¬ 
long  fpheroid  for  a  particle  on  its  equator  be  to  the  foree 
which  the  diftant  body  exerts  there,  as  G  to  P,  and  if 
the  fpheroid  is  very  nearly  fpherical,  the  abfolute  weight 

p 

at  the  equator  will  be^cr  +  T4Tce+j-  cr  And 

G 

the  abfolute  weight  at  the  pole  will  be  \  cr  -f -r\ce _ 

2  P  .  #  p1 

\  cr  -p-.  Their  difference  is  TV  c  e  -f-  2  c r  — . 

Now  if  we  fuppofe  this  fpheroid  to  be  compofed  of 
fimilar  concentric  ftiells,  all  the  forces  will  decreafe  in 
the  fame  ratio.  Therefore  the  weight  of  a  particle  in  a 
column  reaching  from  the  equator  to  the  centre  will  be 
to  the  weight  of  a  fimilarly  fituated  particle  of  a  eolunin 
reaching  from  the  pole  to  the  centre,  as  the  weight  of  a 
particle  at  the  equator  to  the  weight  of  a  particle  at  the 
pcie.  But  the  whole  weights  of  the  two  columns  muft 
be  equal,  that  they  may  balance  each  other  at  the  cen¬ 
tre.  Their  lengths  muft  therefore  be  reciprocally  as  the 
weights  of  fimilarly  fituated  particles;  that  is,  the  polar 
femiaxis  muft  be  to  the  equatorial  radius,  as  the  weight 
of  a  particle  at  the  equator  to  the  weight  of  a  particle  at 

P 

the  pole.  Therefore  we  muft  have  ^Tce  ^2cr-^:\ 

c  r +T*T  c  e  — —  -y  c  r  -—zzze  :  7% 

p 

Hence  we  derive  2  r—  =  T*Tc,  or  4G  :  15  P=  r  :  e. 

This  determines  the  form  of  the  fluid  fpheroid  when  the 
ratio  of  G  to  P  is  given. 

It  is  well  known  that  the  gravitation  of  the  moon  to 
the  earth  is  to  the  difturbing  force  of  the  fun  as  178,725 
to  1  very  nearly.  The  lunar  gravitation  is  increafed  as 
fhe  approaches  the  earth  in  the  reciprocal  duplicate  ratio 
of  the  diftances.  The  difturbing  force  of  the  fun  diroi- 
nifhes  in  the  Ample  ratio  of  the  diftances;  therefore  the 
weight  of  a  body  on  the  furface  of  the  earth  is  to  the 

difturbing 


Tic, 


t  i  r>  [  42 

de.  diftarbing  force  of  the  fun  on  the  fame  body,  in  a  ratio 
compounded  of  the  ratio  of  178,725  to  1,  the  ratio  of 
*600  to  1,  and  the  ratio  of  60  to  I  j  that  is,  in  the 
ratio  of  38604600  to  1.  If  the  mean  radius  of  the  earth 
be  20934500  feet,  the  difference  of  the  axis,  or  the  ele¬ 
vation  of  the  pole  of  the  watery  fpheroid  produced  by 
the  gravitation  to  the  fun,  will  be  ^  X-yiff^TS^w  feet, 
or  very  nearly  24!-  inches.  This  is  the  tide  produced 
by  the  fun  on  a  homogeneous  fluid  fphere. 

It  is  plain,  that  if  the  earth  confifts  of  a  folid  nucleus 
of  the  fame  denfity  with  the  water,  the  form  of  the  folar 
tide  will  be  the  fame.  But  if  the  denfity  of  the  nucleus 
be  different,  the  form  of  the  tide  will  be  different,  and 
will  depend  both  on  the  denfity  and  on  the  figure  of  the 
nucleus. 

If  the  nucleus  be  of  the  fame  form  as  the  furrounding 
fluid,  the  whole  will  ftill  maintain  its  form  with  the 
fame  proportion  of  the  axis.  If  the  nucleus  be  fpherical, 
its  a&ion  on  the  furrounding  fluid  will  be  the  fame  as  if 
all  the  matter  of  the  nucleus  by  which  it  exceeds  an 
equal  bulk  of  the  fluid  were  colle&ed  at  the  centre.  In 
this  cafe,  the  ocean  cannot  maintain  the  fame  form  :  for 
the  a&ion  of  this  central  body  being  proportional  to  the 
fquare  of  the  diftance  inverfely,  will  augment  the  gravity 
of  the  equatorial  fluid  more  than  it  augments  that  of  the 
circumpolar  fluid  ;  and  the  ocean,  which  was  in  equi- 
librio  (by  fuppofition),  muff  now  become  more  protu¬ 
berant  at  the  poles.  It  may,  however,  be  again  ba¬ 
lanced  in  an  elliptical  form,  when  it  has  acquired  a 
juft  proportion  of  the  axes.  The  procefs  for  deter¬ 
mining  this  is  tedious,  but  precifely  fimilar  to  the  pre¬ 
ceding. 

If  the  denfity  of  the  nucleus  exceed  that  of  the  fluid 

about  we  fhall  have  r  :  e=G  :  3  P,  which  is  nearly 

the  form  which  has  been  determined  for  the  earth,  by 
the  menfuration  of  degrees  of  the  meridian,  and  by  the 
vibration  of  pendulums.  The  curious  reader  will  do 
well  to  confult  the  excellent  differtations  by  Clairaut 
and  Bofcovich  on  the  Figure  of  the  Earth,  where  this 
curious  problem  is  treated  in  the  mod  complete  manner. 
Mr  Bernoulli,  in  his  differtation  on  the  Tides,  has  com¬ 
mitted  a  great  miftake  in  this  particular.  On  the  other 
hand,  if  the  nucleus  be  lefs  denfe  than  the  waters,  or  if 
there  be  a  great  central  hollow,  the  elevation  produced 
by  the  fun  will  exceed  24^-  inches. 

It  is  needlefs  to  examine  this  any  farther.  We  have 
collected  enough  for  explaining  the  chief  affeftions  of 
the  tides. 

It  is  known  that  the  earth  is  not  a  fphere,  but  fwelled 
out  at  the  equator  by  the  diurnal  rotation.  But  the 
change  of  form  is  fo  very  fmall  in  proportion  to  the 
whole  bulk,  that  it  cannot  fenfibly  affeft  the  change  of 
form  afterwards  induced  by  the  fun  on  the  waters  of  the 
ocean.  For  the  difturbing  force  of  the  fun  would  pro¬ 
duce  a  certain  protuberance  on  a  fluid  fphere  $  and  this 
protuberance  depends  on  the  ratio  of  the  difturbing  force 
to  the  force  of  gravity  at  the  furface  of  this  fphere.  If 
the  gravity  be  changed  in  any  proportion,  the  protube¬ 
rance  will  change  in  the  fame  proportion.  Therefore  if 
the  body  be  a  fpheroid,  the  protuberance  produced  at 
any  point  by  the  fun  will  increafe  or  diminifh  in  the 
fame  proportion  that  the  gravity  at  this  point  has  been 
ehanged  by  the  change  of  form.  Now  the  change  of 
gravity,  even  at  the  pole  of  the  terreftrial  fpheroid,  is 
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extremely  fmall  in  comparifon  with  the  whole  gravity.  Tide. 
Therefore  the  change  produced  on  the  fpheroid  will  not  - 
fenfibly  differ  from  that  produced  on  the  fphere  5  and 
the  elevations  of  the  waters  above  the  furface,  which 
they  would  have  affumed  independent  of  the  fun’s  aftion, 
will  be  the  fame  on  the  fpheroid  as  on  the  fphere.  For 
the  fame  reafon,  the  moon  will  change  the  furface  al¬ 
ready  changed  by  the  fun,  in  the  fariie  manner  as  file 
would  have  changed  the  furface  of  the  undifturbed 
ocean.  Therefore  the  change  produced  by  both  thefe 
luminaries  in  any  place  will  be  the  fame  when  adling  to¬ 
gether  as  when  adting  feparately  \  and  it  will  be  equal 
to  the  fum,  or  the  difference  of  their  feparate  changes, 
according  as  thefe  would  have  been  in  the  fame  or  in 
oppofite  dire&ions. 

Let  us  now  confider  the  moft  intereftingcircumftances 
of  the  form  of  an  elliptical  tide,  which  differs  very  little 
from  a  fpliere. 

Let  T  (fig.  2.)  be  a  point  in  the  furface  of  the  in-  Fig.  2. 
feribed  fphere,  and  let  Z  exprefs  the  angular  diftance 
TOQ^from  the  longer  axis  of  the  furrounding  fpheroid 
S  m  N  q,  Let  TR,  TW  be  perpendicular  to  the  equa¬ 
torial  diameter  and  to  the  axis,  fo  that  they  are  the  co¬ 
fine  and  the  fine  of  TOQ  to  the  radius  TO  or  QO. 

Let  S'^N'  be  a  Teftion  of  the  circumfcribed  fphere. 

Draw  OT  cutting  the  fpheroid  in  Z  and  the  circum- 
feribed  fphere  in  /.  Alfo  let  son  be  a  feftion  of  a  fphere 
which  has  the  fame  capacity  with  the  fpheroid,  and  let 
it  cut  the  radius  in  r.  Then, 

1.  The  elevation  TZ  of  the  point  Z  of  the  fpheroid 
above  the  inferibed  fphere  is  X  cof.*  Z,  and  the 

depreflion  t  Z  below  the  circumfcribed  fphere  is  zr Qq 
X  fine*  Z.  Produce  RT  till  it  meet  the  furface  of  the 
fpheroid  in  V.  The  minute  triangle  VTZ  may  be  con- 
fidered  as  reftilineal,  right-angled  at  Z,  and  therefore 
fimilar  to  OTR.  Therefore  OT  :  TR=TV :  TZ.  But 
in  the  ellipfe  OQ^  or  OT  :  TR:=Q^  :  TV.  There- 

fore  OT*  :  TR>=:&  q  :  TZ,  and  TZrr  °  q  '  — 


OT* 


;  Q y  X  cof^JZ  x  cof.»  Z. 


And  in  the  very  fame  manner  it  may  be  ftiown,  that 
t  Zr=Q  q  X  fin.*  Z. 

2.  The  elevation  of  the  point  T  above  another  point 
T',  whofe  angular  diftance  TOT'  from  the  point  T  is 
90°,  is  ~Qq  X  cof.*Z — fin.*  Z.  Call  the  angle  QOT' 
Z'.  Then  T'  Z'znQg  X  cof.*  Z',  and  TZ — T',  7J , 
—Qq  x  cof.*  Z — cof.*  Z'.  But  the  arch  QT'  is  the 
complement  of  QT,  and  therefore  cof.2  Z'  rr  fin.*  Z. 

Therefore  TZ— T',  Z'=  Q  q  X  c^?Z^fin.*Z. 

3.  Qozrf  Q^.  For  the  inferibed  fphere  is  to  the 
fpheroid  as  OQ  to  O  q.  But  the  inferibed  fphere  is  to 
the  fphere  son  as  OQ3  to  O  o3.  Therefore  becaufe  the 
fphere  son  is  equal  to  the  fpheroid  S  q  N,  we  have 
OQ,  •  O  qz rOQ3 :  O  o3,  and  O  0  is  the  firft  of  two  mean 
proportionals  between  OQ  and  O  <7.  But  Qy  is  very 
fmall  in  comparifon  with  OQ.  Therefore  Qo  is  very 
nearly  f  of  £)  q . 

Since  s  0  n  is  the  fphere  of  equal  capacity,  it  is  the 
form  of  the  undifturbed  ocean.  The  beft  way  therefore 
of  conceiving  the  changes  of  form  prpduccd  by  the  fun 
or  moon,  or  by  both  together,  is  to  confider  the  eleva¬ 
tions  or  depreffions  which  they  produce- above  or  below 
this  furface.  Therefore, 

4.  The 
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,  4.  The  elevation  rZ  of  the  point  2  above  the  equi- 

capacious  fphere  is  evidently  =  Q<7Xcof.*Z — 

Alfo  the  depreflion  r'Z'  of  the  point  Z' is 
fin.*  Z'— 4  Q  q. 

N.  B.  Either  of  thefe  formulae  will  an  Aver  for  either 
the  elevation  above,  or  the  depreflion  below,  the  natural 
ocean  :  For  if  coC*Z  is  lefs  than  f,  the  elevation  given 
by  the  formula  will  be  negative ;  that  is,  the  point  is 
below  the  natural  furface.  In  like  manner,  when 
iin.aZ'  is  lefs  than  -y,  the  depreflion  is  negative,  and 
the  point  is  above  the  furface.  But  if  cof.aZ  be  zrf,  or 
fin.*Z'  be  =4,  the  point  is  in  the  natural  furface.  This 
marks  the  place  where  the  fpheroid  and  the  equal  fphere 
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we  mud  have  S  •  cof.**+M  *  cof.* 


interfeft  each  other,  viz.  in  P',  the  arch  P'  o  being 
540  44'  very  nearly,  and  PS=r35°  16'. 

Let  S  reprefent  the  whole  elevation  of  the  pole  of  the 
folar  tide  above  its  equator,  or  the  difference  between 
high  and  low  water  produced  by  the  fun  ;  and  let  M 
reprefent  the  whole  elevation  preduced  by  the  moon. 
Let  x  and  ^reprefent  the  zenith  diftances  of  the  fun 
and  moon  with  refpe&  to  any  point  whatever  on  the 
ocean.  Then  x  and  y  will  be  the  arches  intercepted 
between  that  point  and  the  fummits  of  the  folar  and 
lunar  tides.  Then  the  elevation  produced  by  both  lu¬ 
minaries  in  that  plane  is  S  •  cof.a  x _ *-  S  +  M  •  cof.*  y 

-f  M  ;  or,  more  concifely,  S  •  cof.*  „v+M  •  cof.a  y _ f 


S  +  M,  and  the  depreflion  is  S  •  fin.*  *+M  •  finV 
S  +  M. 

Let  the  fun  and  moon  be  in  the  fame  point  of  the 
heavens.  The  folar  and  lunar  tides  will  have  the  fame 
axis  5  the  cofines  of  x  and  y  will  each  be  1,  and  the 
elevation  at  the  compound  pole  will  be  S  +  M _ 

S  +  Mz+S+M.  The  depreflion  at  any  point  go0 

from  this  pole  will  be  f  S  +  M,  and  the  whole  tide  is 
S+M. 

Let  the  moon  be  in  quadrature,  as  in  a  (fig.  3.).  The 
appearance  at  s  will  be  known,  by  confldering  that  in  this 
place  the  cofine  of  *  is  1 ,  and  the  cofine  of  y  is  o.  There¬ 
fore  the  elevation  at  —  f  S+M,  =4  S _ *■  M. 

The  depreflion  at  a  =5  S — 4  S+M  =]  S— |M. 

The  difference  or  whole  tide  z:  S _  M. 

In  like  manner,  the  whole  elevation  at  a  above  the  in- 
fcribed  fphere  is  M — S. 

Hence  wTe  fee  that  the  whole  tide,  when  the  moon  is 
in  quadrature  is  the  difference  of  S  and  M.  We  alfo 
fee,  that  if  M  exceeds  S,  the  water  will  be  higher  at  a 
than  at  s.  New  it  is  a  matter  of  obfervation,  that  in 
the  quadratures  it  is  high  water  under  the  moon,  and 
low  water  under  the  fun.  It  is  alfo  a  matter  of  obfer¬ 
vation,  that  in  the  free  ocean,  the  ebb  tide,  or  the  water 
at  s,  immediately  under  the  fun,  is  below  the  natural 
furface  of  the  ocean.  Hence  we  mud  conclude,  that 
4  S  is  lefs  than  f  M,  or  that  M  is  more  than  double  of 
S.  This  agrees  with  the  phenomena  of  nutation  and 
preceflion,  which  feem  to  make  Sz:4  of  M. 

In  all  other  portions  of  the  fun  and  moon,  the  place 
of  high  water  will  be  different.  It  is  high  water  where 
the  fum  of  the  elevations  produced  by  both  luminaries 
above  the  natural  ocean  is  greateft  ;  and  the  place  of 
low  water  is  where  the  depreflion  below  the  natural 
ocean  is  greatefh  Therefore,  in  order  that  it  may  be 
high  water,  we  mud  have  S  •  cof.*  *  +  M  •  cof.*y _ f 

S+M  a  maximum^  or,  neglefting  the  condant  quan- 


^  '  "  -  — ~  -  oui.-  y  a 

maximum. 

In  like  manner,  to  have  low  water  in  a  place  where 
the  zenith  diflances  of  the  fun  and  moon  are  v  and  w 
we  mull  have  S  •  fin.*  ei-i- IVI  *  tin.* <10  a  maximum. 

Lemma  1.  If  we  confider  the  fines  and  cofines  of 
angles  as  numeral  fradtions  of  the  radius  1,  then  we 

have  cof.1  Z=f-f-f  cof.1  Z,  and  fin.1  Zzaf _ f  cof.1  Z. 

Let  am  s  (fig.  3.)  be  a  quadrant  of  a  circle  of  which 
Ois  the  centre, and  Os  is  the  radius.  On  O s  defends 
the  femicircle  OMS,  cutting  O  m  in  M.  Draw  xM 
and  produce  it  till  it  cut  the  quadrant  in  n.  Alfo  draw* 
MC  to  the  dentre  of  the  femicircle,  and  MD  and  n  d 
perpendicular  to  O  s. 

It  is  plain  that  s  M  is  perpendicular  to  OM  ;  and  if 
O  s  be  radius,  s  M  is  the  fine  of  the  angle  s  OM,  which 
we  may  call  Z  ;  OM  is  its  cofine  :  and  becaufe  O  x  • 
OM=OM  :  OD,  and  Ox:  OD  —  Os'  :  OM1,  and 
OD  may  reprefent  cof.1  Z.  Now  ODrzOC+CD 
If  Ox=i,  then  OC=f.  CD=CM  •  cof.  MCD 
CM  •  cof.  2  MOD,  ={  •  cof.  2  Z.  Therefore,  co’f.'Z 
=  f+i  cof.  2  Z. 

In  like  manner,  becaufe  Oj  :  jMz  xM  :j-D  tD 
is  =s  fin.*Z.  This  is  evidently  =*  f — f  Cof.  2  Z.  * 

Lemma  2.  Cof.aZ—  fin.’Zz:  cof.  2  Z.  For,  becaufe 
s  IVI  is  perpendicular  to  OM,  the  arch  sn  is  double  of 
the  arch  s  rn,  and  becaufe  MD  is  parallel  to  *  dy  s  d  h 
—  2  s  D,  2nd  dDzz  fin.*Z.  Therefore  O  d  zz  cof.3Z 

-fin.*  Z.  But  0  d  is  the  cofine  of  n  s ,  zrcof.  2Z  and 
cof.*Z — fin.*Zzrcof.  2  Z. 

By  the  firft  Lemma  we  fee,  that  in  order  that  there 
may  be  high  water  at  any  place,  when  the  zenith  di¬ 
flances  of  the  fun  and  moon  are  x  and  y,  we  muft  have 
S  *  cof*  2«v+M  *  cof.  2y  a  maximum. 

That  this  may  be  the  cafe,  the  fluxion  of  this  for¬ 
mula  mu  ft  be  z  o.  Now  we  know  that  the  fluxions  of 
the  cofines  of  two  arches  are  as  the  fines  of  thofe  arches. 
Therefore  we  tnuft  have  S  •  fin.  2*  +  M  *  fin.  2y=o,or 
S  •  fin.  2  .vzr  — M  •  fin.  2  v,  which  gives  us  fin.  2x : 
fin.  2y—  M  :  S. 

In  like  manner,  the  place  of  low  water  requires  fin. 
2v  i  fin.  2u>zM:  S. 

From  this  laft  circumftance  wre  learn,  that  the  place 
of  low  water  is  o,  removed  90°  from  the  place  of  high 
water  5  whereas  we  might  have  expe&ed,that  the  fphe¬ 
roid  would  have  been  moft  protuberant  on  that  fide  on 
which  the  moon  is :  For  the  fines  of  2v  and  of  2  w  have 
the  fame  proportion  with  the  fines  of  2x  and  of  2 y. 
Now  we  know  that  the  fine  of  the  double  of  any  aichis 
the  fame  with  the  fine  of  the  double  of  its  complement. 
Therefore  if  low  water  be  really  diftant  90°  from  high 
water,  we  fhall  have  fin.  2x  :  fin.  2yzz  fin.  2v  :  fin.  2 w. 
But  if  it  is  at  any  other  place,  the  fines  cannot  have  this 
proportion. 

Now  let  s  be  the  point  of  the  earth’s  furface  which 
has  the  fun  in  the  zenith,  and  m  the  point  which  has 
the  moon  in  the  zenith.  Let  h  be  any  other  point. 
Draw  O  h  cutting  the  femicircle  OM  s  in  H.  Make 
CM  to  CS  as  the  difturbing  force  of  the  moon  to  that 
of  the  fun  5  and  draw  Sv  parallel,  and  S /,  Mr  per-* 
pendicular  to  HH'.  Join  MH  and  MH'.  The  angle 
HCx  is  double  of  the  angle  HOx,  and  MCH  is  double 
of  MH'H,  or  of  its  equal  MOH.  Becaufe  HMH  is 
a  femicircle,  HM  is  perpendicular  to  MO.  There- 
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le,  fore  if  HH'  be  confidered  as  radius,  HM  is  the  line, 
-mmt  and  H'M  is  the  cofine  of  MH'H.  And  C  r  is  z=MC  * 
cof.  2  y,  =  M  *  cof.  2 y.  And  C  /  is  SC  *  cof.  2  x. 
Therefore  t  r  or  S'  v  is  =  S  *  cof.  2  x  +  M  *  cof.  2  y . 
Therefore  /ror.Sv  will  exprefs  the  whole  difference  of 
elevation  between  h  and  the  points  that  are  90  degrees 
from  it  on  either  fide  (by  Lemma  2.).;  and  if  h  be  the 
place  of  high  water,  it  will  exprefs  the  whole  tide,  be- 
caufe  the  high  and  low  waters  were  fhown  to  be  90° 
afunder.  But  when  h  is  the  place  of  high  water,  S  v  is 
a  maximum.  Becaufe  the  place  of  the  moon,  and 
therefore  the  point  M,  is  given,  S  V  will  be  a  maxi¬ 
mum  when  it  coincides  with  SM,  and  CH  is  parallel 
to  SM. 

This  fuggefted  to  us  the  following  new,  and  not  in¬ 
elegant,  folution  of  the  problem  for  determining  the 
place  of  high  water. 

Let  s  Q  0  q  s  (fig.  4.  and  5.)  be  a  fe&ion  of  the  ter¬ 
raqueous  globe,  by  a  plane  pafling  through  the  fun  and 
moon,  and  let  O  be  its  centre.  Let  s  be  the  point 
which  is  immediately  under  the  fun,  and  m  the  place 
immediately  under  the  moon.  BifeCl  Or  in  C,  and 
deferibe  round  C  the  circle  OM  /  LO,  cutting  O  m  in 
M.  Take  C  s  to  reprefent  the  diflurbing  force  of  the 
moon,  and  make  C  s  to  CS  as  the  force  of  the  moon  to 
that  of  the  fun  (fuppofing  this  ratio  to  be  known).  Join 
MS,  and  draw  CH  parallel  to  it.  Draw  OH  hy  and 
/  OL  /'  perpendicular  to  it.  And  laftly,  draw  Cl  per¬ 
pendicular  to  SM.  Then  we  fay  that  m  and  its  op.po- 
fite  m*  are  the  places  of  high  water,  /  and  /'  are  the 
places  of  low  water,  MS  is  the  height  of  the  tide,  and 
MI,  SI  are  the  portions  of  this  tide  produced  by  the 
moon  and  fun. 

For  it  is  plain,  that  in  this  cafe  the  line  S  v  of  the 
laft  proportion  coincides  with  MS,  and  is  a  maximum. 
We  may  alfo  obferve,  that  MC  ;  CSzrfin.  MSC  :  fin. 
SMC,  —  fin.  HCS  :  fin.  MCH,  =  fin.  2  k  O  s  :  fin. 
i  h  O  w,  zz  fin.  2  x  :  fin.  2  y,  or  M  :  S  =.  fin.  2x  \ 
fin.  2 y,  agreeably  to  what  was  required  for  the  maxi¬ 
mum. 

It  is  alfo  evident,  that  MI  zr  MC  '  cof.  CMI,  zz 
M  •  cof.  2  y,  and  SI  zr  SC  •  cof.  ISC,  zr S  *  cof.  2 
and  therefore  MS  is  the  difference  of  elevation  between 
h  and  the  points  /  and  /',  which  are  90°  from  it,  and  is 
therefore  the  place  of  low- water;  that  is,  MS. is  the 
whole  tide. 

The  elevation  of  every  other  point  may  be  determin¬ 
ed  in  the  fame  way,  and  thus  may  the  form  of  the  fphe- 
roid  be  completely  determined. 

If  we  fuppofe  the  figure  to  reprefent  a  fe&ion  through 
the  earth’s  equator  (which  is  the  cafe  when  the  fun  and 
moon  are  in  the  equator),  and  farther  fuppofe  the  two 
luminaries  to  be  in  conjunction,  the  ocean  is  an  oblong 
fpheroid,  whofe  axis  is  in  the  line^  of  the  fyzigies,  and 
whofe  equator  coincides  with  the  fix  hour  circle.  But 
if  the  moon  be  in  any  other  point  of  the  equator,  the 
figure  of  the  ocean  will  be  very  complicated.  It  will 
not  be  any  figure  of  revolution  ;  becaufe  neither  its 
equator  (or  mofbdepreffed  part)  nor  its  meridians  are. 
circles.  The  moft  depreffed  part  of  its  equator  will  be 
in  that  fe&ion  through  the  axis  which  is  perpendicular 
to  the  plane  in  which  the  luminaries  are  fituated.  .And 
this  greateft  depreffion,  and  its  fhorteft^ equatorial  dia¬ 
meter,  will  be  conftant,  while  its  other  dimenfions  vary 
with  the  moon’s  place.  We  need  not  inquire  more  mi- 
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nutely  into  its  form  ;  and  it  is  fufficient  to  know  that 
all  the  feCtions  perpendicular  to  the  plane  paffing  through 
the  fun  ana  moon  are  ellipfes. 

This  conftru&ion  will  afford  us  a  very  iimple,  and, 
we  hope,  a  very  perfpicuous  explanation  of  the  chief., 
phenomena  of  the  tides.  The  well  informed  reader  will 
be  pleafed  with  obferving  its  coincidence  with  the  alge¬ 
braic  folution  of  the  problem  given  by  Daniel  Bernoulli, 
in  his  excellent  difTertation  on  the  Tides,  which  fhared 
with  M‘Laurin  and  Euler  the  prize  given  by  the  Aca¬ 
demy  of  Sciences  at  Paris,  and  with  the  eafe  and  per- 
fpicuity  with  which  the  phenomena  are  deducible  from 
it,  being  in  fome  fort  exhibited  to  the  eye. 

In  our  application,  we  (hall  begin  with  the  fimplefl 
cafes,  and  gradually  introduce  the  complicating  circum- 
ftances  which  accommodate  the  theory  to  the  true  Hate  * 
of  things. 

We  begin,  therefore,  by  fuppofing  the  earth  covered, . 
to  a  proper  depth,  with  water,  forming  an  ocean  con¬ 
centric  with  its  folid  nucleus. 

In  the  next  place,  we  fuppofe  that  this  ocean  adopts 
in  an  inftant  the  form  which  is  confident  with  the  equL 
librium  of  gravity  and  the  diflurbing  forces. 

Thirdly ,  We  fuppofe  the  fun  ftationary,  and  the  moon 
to  move  eaftward  from  him  above  I2-J-0  every  day. 

Fourthly ,  We  fuppofe  that  the  folid  nucleus  turns 
round  its  proper  axis  to  the  eaftward,  making  a  rotation 
in  24  folar  hours.  Thus  any  place  of  obfervation  will 
fucceffively  experience  all  the  different  depths  of  water. . 

Thus  we  fhall  obtain  a  certain  Succession  of  pheno¬ 
mena,  precifely  fimilar  to  the  fucceffion  obferved  in  na¬ 
ture,  with  this  foie  difference,  that  they  do  not  cor- 
refpond  to  the  contemporaneous  fituations  of  the  fun  and 
moon.  When  we  fhall  have  accounted  for  this  differ¬ 
ence,  we  fhall  prefume  to  think  that  we  have  given  a 
juft  theory  of  the  tides. 

We  begin  with  the  fimpleft  cafe*  fuppofing  the  fun 
and  mopn  to  be  always  in  the  equator.  Let  the 
feries  begin  with  the  fun  and  moon  in  conjunction  ill 
the  line  O  s.  In  this  cafe  the  points  s ,  m ,  and  h  coin¬ 
cide,  and  we  have  high  water  at  12  o’clock  noon  and 
midnight. 

While  the  moon  moves  from  j- to  £)  ,  O  m  cuts  the" 
upper  femicirele  in  M  ;  and  therefore  CH,  which  is  al¬ 
ways  parallel  to  MS,  lies  between  MC  and  C  jv  There¬ 
fore  h  is  between  m  and  j,  and  we  have  high  water, 
after  12  o’clock,  but  before  the  moon’s  fimthing.  The 
fame  thing  happens  while  the  moon  moves  from  0  to  qy 
during  her  third  quarter. 

But  while  the  moon  moves  from  her  firff.  quadrature 
in  Q  to  oppofitiqn  in  0  (as.  in  fig.  5.),  the  line  m  O 
drawn  from  the  moon’s  place,  cuts  the  lower  femicirele 
in  M  and  CPI,  parallel  to  SM,  again  lies  between.  M 
and  s9  snd  therefore  h dies  between  wand  0.  The  place 
of  high  water  is  to  the  eaflward  of  the  moon,  and  we 
have  high  water  after  the  moon’s  fou thing.  The  fame 
thing  happens  while  the  moon  is  moving  from  her 
laft  quadrature  in  q  to  the  next  fyzigy.  In  fliort,  the 
point  H  is  always  between  M  and  s ,  and  the  place  of 
high  water  is  always  between  the  moon  and  the  nearejl 
fyzigy.  The  place  of  high  water  overtakes  the  moon 
in  each  quadrature,  and  is  overtaken  by  the  moon  in 
each  fyzigy.  Therefore  during  the  firfi  and  third  quar¬ 
ters,  the  place  of  high  water  gradually  falls  behind  the  ■; 
moon  fox  fome  time,  and  then  gains  upon  her  again,  fo 
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as  to  overtake  her  in  the  next  quadrature,  _ _ 

~  the  fecond  and  fourth  quarters,  the  place  of  high  wa¬ 
ter  advances  before  the  moon  to  a  certain  didance,  and 
then  the  moon  gains  upon  it,  and  overtakes  it  in  the  next 
fyzlgy. 

If  therefore  we  fuppofe  the  moon  to  advance  uniform¬ 
ly  along  the  equator,  the  place  of  high  water  moves  un¬ 
equally,  flowed  in  the  times  of  new  and  full  moon,  and 
fwifteft  in.  the  time  of  the  quadratures.  There  mufl 
be  fome  intermediate  fituations  where  the  'place  of 
high  water  neither  gains  nor  lofes  upon  the  moon,  but 
moves  with  the  fame  velocity. 

The  rate  of  motion  of  the  point  h  may  be  determined 
as  follows  :  Draw  C  z,  S  n,  making  very  fmall  and  equal 
angles  with  HC  and  IMS.  Draw  n  C,  and  about  S, 
with  the  d i fiance  -S  tz,  defcribe  the  arch  nv, which  may 
be  confidered  as  a  ftraight  line  perpendicular  to  n  S,  ot¬ 
to  MS. 

Then,  becaufe  SM  and  S  n  are  parallel  to  CH  and 
C  z,  the  points  n  and  i  are  contemporaneous  fituations 
of  M  and  H,  and  the  arches  n  M,  i  H,  are  in  the  ratio 
of  the  angular  motions  of  tn  and  h.  Alfo,  becaufe  n  *u 
•and  n  M  are  perpendicular  to  n  S  and  n  C,  the  angle 
*  *  M  is  equal  to  the  angle  S  n  C,  or  SMC.  Alfo,  be¬ 
caufe  the  angles  nv  M  and  MIC  are  right  angles,  and 
the  angles  v  n  M,  CMI,  are  alfo  equal,  the  triangles 
V«M,  CMI,  are  fimilar.  Therefore 
n  M  :  n  *urzrMC  :  MI.  And 


n  v  :  i  Hrr  n  S  :  z  C,  or  rtr  MS  :  MC  $  therefore 
71  M  :  1  HrrMS  :  MI.  Therefore  the  angular  mo¬ 
tion  of  the  moon  is  to  the  angular  motion  of  the  place 
of  high  water  as  MS  to  MI. 

Therefore,.  when.M'S  is  perpendicular  to  SC,  and  the 
point  I  coincides  with  S,  the  motion  of  high  water  is 
equal  to  that  of  the  moon.  But  when  M'S  is  perpen¬ 
dicular  to  SC,  H'C  is  alfo  perpendicular  to  C  s,  and  the 
angle  //  O  s  is  4 50,  and  the  high  water  is  in  the  o&ant. 
While  the  moon  paffesTrom  jr  to  m\  or  the  high  water 
from  s  to  h\  the  point  I  falls  between  M  and  S,  and 
the  motion  of  high  water  is  flower  than  that  of  the 
moon.  The  contrary  obtains  while  the  moon  moves 
from  til  to  £) ,  or  the  high  .water  from  the  o<daiit  to  the 
quadrature/ 

It  is  evident,  that  the  motion  of  h  in  the  third  quar¬ 
ter  of  the. lunation,  that  is,  in  palling  from  0  to  q ,  is 
fimilar  to  its  motion  from  s  to  Q .  Alfo,  that  its  mo¬ 
tion  from  Q  to  0  muft  retard  by  the  fame  degrees  as  it 
accelerated  in  palling  from  s  to  £),  and  that  its  motion 
m  the  lad  quarter  from  q  to  j-  is  fimilar  to  its  motion 
from  £)  to  0. 

At  new  and  full  moon  the  point  I  coincides  with  C, 
and  the  point  M  coincides  with  j-.  Therefore  the  mo¬ 
tion  of  the  high  water  at  full  and  change  is  to  the  mo¬ 
tion  of  the  moon  as  j-  C  to  s  S.  But  when  the  moon  is 
in  quadrature,  I  coincides  with  C,  and  M  with  0 . 
Therefore  the  motion  of  the  moon  is  to  that  of  high 
water  as  OS  to  OC  or  j-  C.  Therefore  the  motion  of 
high  water  at  full  and  change  is  to  its  motion  in  the 
quadratures  as  OS  to  S  j,  or  as  the  difference  of  the 
difturbing  forces  to  their  fum.  The  motion  of  the  tide 
is  therefore  flowed  in  the  fyzigies  and  fwifted  in  the 
quadratures  5  yet  even  in  the  fyzigies  it  paffes  the  fun 
,^long  with  the  moon,  but  more  flowly. 

Let  the  interval  between  the  morning  tide  of  one 
4ay  and  that  of  the  next  day  be  called  a  tide-day. 
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But  during  This  is  always  greater  than  a  folar  day,  or  24  hours, 
becaufe  the  place  of  high  water  is  moving  fader  to  ^ 
the  eadward  than  the  fun.  It  is  lefs  than  a  lunar  day 
or  24h.  50',  while  the  high  water  paffes  from  the  fe! 
cond  to  the  third  o&ant,  or  from  the  fourth  to  the  firft. 
It  is.equal  to  alunar  day  when  high  water  is  in  the  o&ants* 
and  it  exceeds  alunar  day  while  high  waterpaffes  from  the 
fird  to  the  fecond  oftant,  or  from  the  third  to  the  fourth. 

The  difference  between  a  folar  day  and  a  tide  day  is 
Called  the  FRAMING  or  the  RETARDATION  of  the  tides. 
This. is  evidently  equal  to  the  time  of  the  earth’s  de¬ 
ferring  in  its  rotation  an  angle  equal  to  the  motion  of 
the  high  water  in  a  day  from  the  fun.  The  fmalled  of 
thefe  retardations  is  to  the  greatef!  as  the  difference  of 
the  didurbing  forces  to  their  fum.  Of  all  the  pheno¬ 
mena,  of  the  tides,  this  feems  liable  to  the  fe  wed  and 
mod  inconfiderable  derangements  from  local  and  acci¬ 
dental  circumdances.  It  therefore  affords  the  bed 
means  for  determining  the  proportion  of  the  didurbing 
forces.  By  a  domparifon  of  a  great  number  of  obferva- 
tions  made  by  Dr  Malkelyne  at  St  Helena,  and  at  Bar- 
badoes  (places  fituated  in  the  open  fea),  it  appears  that 
the  diorted  tide-day  is  24  h.  37',  and  the  longed  is  2 eh. 
27'.  This  gives  M—S  :  M  + S=37  :  87,  and  S  :  M 
—  2  :  4.96  5  Which  differs  only  T  part  in  124  from  the 
proportion,  of  2  to  5,  which  Daniel  Bernoulli  colleded 
from  a  variety  of  different  obfervations.  We  {hall  there¬ 
fore  adopt  the  proportion  of  2  to  5  as  abundantly  exa<d. 
It  alfo  agrees  exa&ly  with  the  phenomena  of  the  nuta¬ 
tion  of  the  earth’s  axis  and  the  precedion  of  the  equi¬ 
noxes  5  . and  the  adronomers  affe<d  to  have  deduced  this 
proportion  from  thefe  phenomena.  But  an  intelligent 
reader  of  their  writings  will  perceive  more  fineffe  than 
judice  in  this  afiertiofi.  The  nutation  and  precef- 
fion  do  not  afford  phenomena  of  which  we  can  affign  the 
diare  to  each  luminary  with  fufficient  precifion  for  de¬ 
termining  the  proportion  of  their  didurbing  forces  ^  and 
it.  is  by  means  of  many  arbitrary  combinations,  and 
without  neceflity,  that  D’Alembert  has  made  out  this 
ratio.  We  cannot  help  being  of  opinion,  that  D’Alem¬ 
bert  has  accommodated  his  didribution  of  the  pheno¬ 
mena  to  this  ratio  of  2  to  5,  which  Daniel  Bernoulli 
(the  bed  philofopher  and  the  mod  candid  man  of  that 
illudrious  family  of  mathematicians)  had,  with  fo  much 
fagacity  and  judnefs  of  inference,  deduced  from  the  phe¬ 
nomena  of  the  tides.  D’Alembert  could  not  but  fee 
the  value  of  this  inference  j  but  he  wanted  to  {how  his 
own  addrefs  in  deducing  it  proprio  marte  forfooth  from 
the  nutation  and  precefiion.  His  procedure  in  this  re- 
fembles  that  of  his  no  lefs  vain  countryman  De  la  Place, 
who  affe&s  to  be  highly  pleafed  with  finding  that  Mr 
B.ode’s  difeovery  that  Meyer  had  feen  the  Georgium 
Sidus  in  1756,  perfe&ly  agreed  with  the  theory  of  its 
motions  which  he  (De  la  Place)  had  deduced  from  his 
own  doedrines.  Any  well  informed  mathematician  will 
fee,  that  De  la  Place’s  data  afforded  no  fuch  precifion  £ 
and  the  Book  on  the  Elliptical  Motions  of  the  Planets, 
to  which  he  alludes,  contains  no  grounds  for  his  infe¬ 
rence.  This  obfervation  we  owe  to  the  author  of  a  pa¬ 
per  on  that  fubje<d  in  the  Tranfacdions  of  the  Royal  So¬ 
ciety  of  Edinburgh.  We  hope  that  our  readers  will  ex- 
cufe  this  occafional  obfervation,  by  which  we  wifh  to  do 
juftice  to  the  merit  of  a  model!  man,  and  one  of  the 
greatef!  philofophers  of  his  time.  Our  only  claim  in 
the  prefent  differtation  is  the  making  his  excellent  per¬ 
formance 
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de.  formance  on  the  tides  acceflible  to  an  Englifh  reader 
r— '  not  much  verfant  in  mathematical  refearchcs  ;  and  we 
are  forry  that  our  limits  do  not  admit  any  thing  more 
than  a  {ketch  of  it.  But  to  proceed. 

AlTuming  2  :  5  as  the  ratio  of  SC  to  CM',  we  have 
the  angle  CM'S =23°  34'  nearly,  and  rri  0  ^'=rii°  47'  \ 
and  this  is  the  greateft  difference  between  the  moon’s 
place  and  the  place  of  high  water.  And  when  this  ob¬ 
tains,  the  moon’s  elongation  rri  0  s  is  56°  47'  from  the 
neareft  fyzigy.  Hence  it  follows,  that  while  the  moon 
moves  uniformly  from  56°  47'  weft  elongation  to  56° 
47'  eaft,  or  from  1230  13'  eaft  to  1230  13'  weft,  the 
tide  day  is  fhorter  than  the  lunar  day  }  and  while  Ihc 
moves  from  56°  47'  eaft  to  1230  13',  or  from  1230  13' 
weft  to  56°  47',  the  tide  day  is  longer  than  the  lunar 
day. 

We  now  fee  the  reafon  why 

——The  fwelling  tides  obey  the  moon. 

The  time  of  high  w'ater,  when  the  fun  and  moon  are 
in  the  equator,  is  never  more  than  47  minutes  different 
from  that  of  the  moon’s  fouthing  (-{-  or  —  a  certain 
fixed  quantity,  to  be  determined  once  for  all  by  obfer- 
vation). 

It  is  now  an  eafy  matter  to  determine  the  hour  of 
high  water  correfponding  to  any  pofition  of  the  fun  and 
aioon  in  the  equator.  Suppofe  that  on  the  noon  of  a 
certain  day  the  moon’s  diftance  from  the  fun  is  m  j1. 
The  eonftru&ion  of  this  problem  gives  us  s  and  the 
length  of  the  tide  day.  Call  this  T.  Then  fay  360°  : 
3  mzzT  :  /,  and  /  is  the  hour  of  high  water. 

Or,  if  we  choofe  to  refer  the  time  of  high  water  to 
the  moon’s  fouthing,  we  muft  find  the  value  of  m  h  at 
the  time  of  the  moon’s  fouthing,  and  the  difference  d 
between  the  tide  day  and  a  mean  lunar  day  L,  and  fay 
360  :  m  hzzd  :  S,  the  time  of  high  water  before  the 
moon’s  fouthing  in  the  firft  and  third  quarters,  but  after 
it  in  the  fecond  and  fourth.  The  following  table  by 
Daniel  Bernoulli  exhibits  thefe  times  for  every  10th  de¬ 
gree  of  the  moon’s  elongation  from  the  fun.  The  firft 
or  leading  column  is  the  moon’s  elongation  from  the  fun 
or  from  the  point  of  oppofition.  The  fecond  column  is 
the  minutes  of  time  between  the  moon’s  fouthing  and 
the  place  of  high  water.  The  marks  —  and  +  diftin- 
guifh  whether  the  high  water  is  before  or  after  the 
moon’s  fouthing.  The  third  column  is  the  hour  and 
minute  of  high  water.  But  we  muft  remark,  that  the 
firft  column  exhibits  the  elongation,  not  on  the  noon  of 
any  day,  but  at  the  very  time  of  high  water.  The  two 
remaining  columns  exprefa  the  heights  of  the  tides  and 
their  daily  variations. 


Vol.  XX.  part  II. 


The  height  of  high  water  above  the  low  water  confti* 
tutes  what  is  ufually  called  the  tide.  This  is  the  inte* 
refting  circumftance  in  pra&ice.  Many  circumftances 
render  it  almoft  impoftible  to  fay  what  is  the  elevation 
of  high-water  above  the  natural  furface  of  the  ocean. 
In  many  places  the  furface  at  low  water  is  above  the  na¬ 
tural  furface  of  the  ocean.  This  is  the  cafe  in  rivers  at 
a  great  diftance  from  their  mouths.  This  may  appear 
abfurd,  and  is  certainly  very  paradoxical ;  but  it  is  a 
fa6t  eftabli (bed  on  the  raoft  unexceptionable  authority. 
One  inftance  fell  under  our  own  obfervation.  The  low- 
water  mark  at  fpring  tide  in  the  harbour  of  Alloa  was 
found  by  accurate  levelling  to  be  three  feet  higher  than 
the  top  of  the  ftone  pier  at  Leith,  which  is  feveral  feet 
above  the  high-water  mark-  of  this  harbour.  A  little 
attention  to  the  motion  of  running  waters  will  explain 
this  completely.  Whatever  checks  the  motion  of  water 
in  a  canal  muft  raife  its  furface*  Water  in  a  canal  runs 
only  in  confequence  of  the  declivity  of  this  furface : 
(See  River).  Therefore  a  flood  tide  coming  to  the 
mouth  of  a  river  checks  the  current  of  its  waters,  and 
they  accumulate  at  the  mouth.  This  checks  the  cur¬ 
rent  farther  up,  and  therefore  the  waters  accumulate 
there  alfo  ;  and  this  checking  of  the  ftream,  and  confe- 
quent  rifing  of  the  waters,  is  gradually  communicated 
up  the  river  to  a  great  diftance.  The  water  rifes  every¬ 
where,  though  its  furface  ftill  has  a  dope.  In  the 
mean  time,  the  flood  tide  at  the  mouth  pafles  by,  and 
an  ebb  fucceeds.  This  muft  accelerate  even  the  ordi¬ 
nary  courfe  of  the  river.  It  will  more  remarkably  ac¬ 
celerate  the  river  now  raifed  above  its  ordinary  level, 
becaufe  the  declivity  at  the  mouth  will  be  fo  much 
greater.  Therefore  the  waters  near  the  mouth,  by  ac¬ 
celerating,  will  fink  in  their  channel,  and  increafc  the 
declivity  of  the  canal  beyond  them.  This  will  accele¬ 
rate  the  waters  beyond  them  ;  and  thus  a  ftream  more 
raprd  than  ordinary  will  be  produced  along  the  whole 
3  H  river, 
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river,  and  the  waters  will  fink  below  their  ordinary  le¬ 
vel.  Thus  there  will  be  an  ebb  below  the  ordinary  fur- 
face  as  well  as  a  flood  above  it,  however  Hoping  that 
furface  may  be. 

Hence  it  follows,  that  we  cannot  tell  what  is  the  na¬ 
tural  furface  of  the  ocean  by  any  obfervations  made  in  a 
river,  even  though  near  its  mouth.  Yet  even  in  rivers 
we  have  regular  tides,  fubjeded  to  all  the  varieties  de¬ 
duced  from  this  theory. 

We  have  feen  that  the  tide  is  always  proportional  to 
MS.  It  is  greateft  therefore  when  the  moon  is  in  con- 
jundion  or  oppofition,  being  then  S  s,  the  fum  of  the 
feparate  tides  produced  by  the  fun  and  moon.  It  gra¬ 
dually  decreafes  as  the  moon  approaches  to  quadrature  \ 
and  when  fhe  is  at  O  or  q%  it  is  SO,  or  tb  difference 
of  the  feparate  tides.  Suppofing  S  s  divided  into  1000 
equal  parts,  the  length  of  MS  is  expreffed  in  thefe  parts 
in  the  fourth  column  of  the  foregoing  table,  and  their 
differences  are  expreffed  in  the  fifth  column. 

We  may  here  obferve,  t hat  the  variations  of  the  tides 
in  equal  fmall  times  arc  proportional  to  the  fine  of  twice 
the  diilance  of  the  place  of  high  water  from  the  moon. 
Tor  finee  M  ti  is  a  conftant  quantity,  on  the  fuppoft- 
tion  of  the  moon’s  uniform  motion,  M  v  is  proportion¬ 
al  to  the  variation  of  MS.  Now  M  n  :  M  vz:MC  : 
Clzzri  :  fin.  2y,  and  M  72  and  MC  are  conflant  quan¬ 
tities. 

Thus  we-  have  feen  with  what  eafe  the  geometrical 
conftrudion  of  this  problem  not  only  explains  all  the  in- 
terefling  eircumflances  of  the  tides,  but  alfo  points  them 
out,  almoft  without  employing  the  judgment,  and  ex¬ 
hibits  to  the  eye  the  gradual  progrefs  of  each  phenome¬ 
non.  In  thefe  refpeds  it  has  great  advantages  over  the 
very  elegant  algebraic  analyfis  of  Mr  Bernoulli.  In 
that  procefs  we  advance  almoft  without  ideas,  and  ob¬ 
tain  our  folutions  as  detached  fads,  without  perceiving 
their  regular  feries*.  This  is  the  ufual  pre-eminence  of 
geometrical  analyfis  ;  and  we  regret  that  Mr  Bernoulli, 
who  was  eminent  in  this  branch,  did  not  rather  employ 
it.  We  doubt  not  but  that  he  would  have  fhown  ftill 
more  clearly  the  connection  and  gradual  progrefs  of 
every  particular.  His  aim,  however,  being  to  inftrud 
thofe  who  were  to  calculate  tables  of  the  different  affec¬ 
tions  of  the  tides,  he  adhered  to  the  algebraic  method. 
Unfortunately  it  did  not  prefent  him  with  the  eafieft 
formulae  for  pradice.  But  the  geometrical  conftrudion 
which  we  have  given  fuggefts  feveral  formulae  which 
are  exceedingly  fimple,  and  afford  a  very  ready  mode  of 
calculation. 

The  fundamental  problems  are  to  determine  the 
angle  sO  h  or  m  O  / 1 ,  having  mO  s  given  \  and  to 
determine  MS. 

Let  the  given  angle  m  O  s  be  ©ailed  a ;  and,  to 
avoid  the  ambiguity  of  algebraic  figns,  let  it  always  be 
reckoned  from  the  neareft  fyzigy,  fo  that  we  may  al¬ 
ways  have  a  equal  to  the  fum  of  x  and  y .  Alfo  iqake 
t*  Saxfin.a  2  a 

d  =  M>+S>+2MxSxTZT1?  Whlch  rePrefents  the 

s  S  X  fin*  2  a 

SM*  °f  ^  or  fin-’  ^  and  make  P~ x  cof.  a„» 

S  c 

which  is  the  expreftion  of^—  of  that  figure,  or  of  tan. 

Then  we  fhall  have, 


c*  / 1 — sf  l — d*  „ 

1.  Sin.  y — v  - - - .  For  we  fiiall  have  cofi 

2  }j  ~  %/ 1 — But  fin  *  y  zz- —  —  — cof.  a  y — 1 _ 

O  J 


I  — 


,  and  fin. 


2.  Tan.  y~- 


r  T7» 

- -  For  becaufe  p  iszrtan, 

_  I+VI+P*  _ 

2  //>  v  1  +p 2  is  the  fe cant  of  2^,  and  1  :  I 

—p  :  tan.  y. 

Thefe  proccffes  for  obtaining  y  diredly  are  abundantly 
fimple.  But  it  will  be  raueh  more  expeditious  and  eafy 
to  content  ourfelves  with  obtaining  2y  by  means  of  the 

value  of  its  tangent,  viz.  Or,  we  may 

find  x  by  means  of  the  fimilar  value  of  its  tamrent 

M  ^  r- 

Of  fig.  4. 

There  is  ftill  an  eafier  method  of  finding  both  2x 
and  2 as  follows. 

Make  M-f~S  :  M — Srzrtan.  a  :  tan.  b.  Then  b  is 
the  difference  of  a?  and  y ,  as  a  is  their  fum.  For  this 
analogy  evidently  gives  the  tangent  of  half  the  differ¬ 
ence  of  the  angles  CSM  and  CMS  of  fig.  4.  or  of  2x 
and  2 yt  Therefore  to  a ,  whieh  is  half  the  fum  of  2x 

+  2  y,  add  b ,  and  we  have  2xzza+b.  or 

2 

,  a — b 

and  7/zz: - . 

J  2 


By  either  of  thefe5;  methods  a  table  may  be  readily 
computed  of  the  value  of  x  or  y  for  every  value  of  a . 

But  we  mult  recoiled  that  the  values  of  S  and  M 
are  by  no  means  conftant,  but  vary  in  the  inverfe  tripli¬ 
cate  ratio  of  the  earth’s  diftance  from  the  fun  and  moon  ; 
and  the  ratio  of  2  to  5  obtains  only  when  thefe  lumina^ 
rics  are  at  their  mean  diftances  from  the  earth.  The 
forces  correfponding  to  the  pengean,  medium,  and  apo- 
gean  diftances  are  as  follow. 


Sun. 

Moon. 

Apogean 

- 

1.9OI 

4.258. 

Medium 

- 

2. 

5. 

Perigean 

- 

2.IO5 

S-92S 

Hence  we  fee  that  the  ratio  of  S  to  M  may  vary  front 
I.901  :  5.925  to  2.105  :  4*258,  that  is,  nearly  from 
I  :  3  to  1  :  2,  or  from  2  :  6  to  2  :  4.  The  folar  force 
docs  not  vary  much,  and  may  be  retained  as  conftant. 
without  any  great  error.  But  the  ehange  of  the  moon’s 
force  has  great  effeds  on  the  tides  both  as  to  their  time 
and  their  quantity. 


I,  In  refped  of  their  Time. 

1.  The  tide  day  following  a  fpring  tide  is  24  h.  2*f 
when  the  moon  is  in  perigee,  but  24  h.  33'  when  file  is- 
in  apogee. 

2.  The  tide  day  following  neap  tide  is  2-5  h.  15',  and 
25  h.  40'  in  thefe  two  fituations  of  the  moon. 

3.  The  greateft  interval  of  time  between  high  wa¬ 
ter  and  the  moon’s  fouthing  is  39'  and  6i'j  the  angle 


V 
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y  being -9°  4 5'  in  the  ftrft  cafe,  and  150  15'  in  the  fe- 
'cond. 

II.  In  refpe£l  of  their  Heights. 

I.  If  the  moon  is  in  perigee  when  new  or  full,  the 
fpring  tide  will  be  8  feet  inftead  of  7,  which  correfponds 
to  her  mean  diftance.  The  very  next  fpring  tide  hap¬ 
pens  when  (he  is  near  her  apogee,  and  will  be  6  feet  in- 
dead  of  7.  The  neap  tides  happen  when  file  is  at  her 
mean  diftance,  and  will  therefore  be  3  feet. 

But  if  the  moon  be  at  her  mean  diftance  when  new 
or  full,  the  two  fucceeding  fpring  tides  will  be  regular 
or  7  feet,  and  one  of  the  neap  tides  will  be  4  feet  and 
the  other  only  2  feet. 

Mr  Bernoulli  has  given  us  the  following  table  of  the 
time  of  high  water  for  thefe  three  chief  fituations  of  the 
moon,  namely,  her  perigee,  mean  diftance,  and  apo¬ 
gee.  It  may  be  had  by  interpolation  for  all  interme¬ 
diate  politions  with  as  great  accuracy  as  can  be  hoped 
for  in  phenomena  which  are  fubje6f  to  fueh  a  complica¬ 
tion  of  difturbances.  The  firft  column  contains  the 
moon’s  elongation  from  the  fun.  The  columns  P,  M, 
A,  contain  the  minutes  of  time  which  elapfe  between 
the  moon’s  fouthing  and  high  water,  according  as  (he  is 
in  perigee,  at  her  mean  diftance,  or  in  apogee.  The 
fign  —  indicates  the  priority,  and  -|-  the  pofteriority, 
of  high  water  to  the  moon’s  fouthing. 


D 

and 

© 

P. 

M. 

A. 

0 

0 

0 

0 

10 

9* 

ill- 

H 

20 

18 

22 

27i 

30 

26 

3^ 

39i 

40 

33 

40 

5° 

50 

37t 

45 

J<5 

60 

38i 

46  f 

53 

70 

33* 

40f 

80 

22 

25 

31 

9° 

0 

0 

0 

+ 

+ 

+ 

100 

21 

25 

31 

no 

33  2 

4°* 

jof 

120 

38* 

46* 

58 

130 

37* 

45 

56 

140 

33 

40 

5° 

*5° 

26 

31* 

39» 

160 

18 

22 

27» 

170 

9i 

nf 

14 

180 

0 

0 

0 

The  reader  will  undoubtedly  be  making  feme  compa- 
rifon  in  his  own  mind  of  the  deductions  from  this  theory 
"with  the  aClual  ftate  of  things.  He  will  find  fome  con- 
fiderable  refemblances  \  but  he  will  alfo  find  fuch  great 
differences  as  will  make  him  very  doubtful  of  its  juftnefs. 
In  very  few  places  does  the  high  water  happen  within 
three-fourths  of  an  hour  of  the  moon’s  fouthing,  as  the 
theory  leads  him  to  expert  \  and  in  no  place  whatever 
does  the  fpring  tide  fall  on  the  day  of  new  and  full 
taoon,  nor  the  neap  tide  on  the  day  of  her  quadrature. 


Thefe  always  happen  two  or  three  days  later.  By  com¬ 
paring  the  difference  of  high  water  and  the  moon’s 
fouthing  in  different  places,  he  will  hardly  find  any 
connecting  principle.  This  fliows  evidently  that  the 
caufe  of  this  irregularity  is  local,  and  that  the  juftnefs 
of  the  theory  is  not  affeCted  by  it.  By  confidering  the 
phenomena  in  a  navigable  river,  he  will  learn  the  real 
caufe  of  the  deviation.  A  flood  tide  arrives  at  the 
mouth  of  a  river.  The  true  theoretical  tide  differs  in 
no  refpcCt  from  a  w  ave.  Suppofe  a  fpring  tide  aClually 
formed  on  a  fluid  fphere,  and  the  fun  and  moon  then 
annihilated.  The  elevation  muft  fink,  prefling  the  un¬ 
der  waters  afide,  and  caufing  them  to  rife  where  they 
W’ere  depreffed.  The  motion  will  not  flop  when  the 
furface  comes  to  a  level  ;  for  the  waters  arrived  at  that 
pofition  with  a  motion  continually  accelerated.  They 
will  therefore  pafs  this  pofition  as  a  pendulum  paffes  the 
perpendicular,  and  will  rife  as  far  on  the  other  fide, 
forming  a  high  water  where  it  was  low  water,  and  a 
low  water  where  it  was  high  water ;  and  this  would  go 
on  for  ever,  ofeillating  in  a  time  which  mathematicians 
can  determine,  it  it  were  not  for  the  vifeidity,  or  feme- 
thing  like  friCHon,  of  the  waters.  If  the  fphere  is  not 
fluid  to  the  centre,  the  motion  of  this  wave  will  be  dif¬ 
ferent.  The  elevated  waters  cannot  fink  without  diffu- 
fing  themfelves  fidewife,  and  oecaftoning  a  great  hori¬ 
zontal  motion,  in  order  to  fill  up  the  hollow  at  the 
place  of  low  wrater.  This  motion  will  be  greateft  about 
half  way  between  the  places  of  high  and  low  water. 
The  (hallo wer  we  fuppofe  the  ocean,  the  greater  muft 
this  horizontal  motion  be.  The  refiftance  of  the  bot¬ 
tom  (though  perfectly  fmooth  and  even)  will  greatly 
retard  it  all  the  way  to  the  furface.  Still,  however,  it 
will  move  till  all  be  level,  and  will  even  move  a  little 
farther,  and  produce  a  fmall  flood  and  ebb  where  the 
ebb  and  flood  had  been.  Then  a  contrary  motion  will 
obtain  ;  and  after  a  few  ofcillations,  which  can  be  cal¬ 
culated,  it  will  be  infenfible.  If  the  bottom  of  the 
ocean  (which  we  ftill  fuppofe  to  cover  the  whole  earth) 
be  uneven,  with  long  extended  valleys  running  in  va¬ 
rious  directions,  and  with  elevations  reaching  near  the 
furface,  it  is  evident  that  this  muft  occafion  great  irre¬ 
gularities  in  the  motion  of  the  undermoft  waters,  both 
in  refpect  of  velocity  and  direction,  and  even  occafion 
fmall  inequalities  on  the  furface,  as  we  fee  in  a  river 
with  a  rugged  bottom  and  rapid  current.  The  devia¬ 
tions  of  the  under  currents  will  drag  with  them  the  con¬ 
tiguous  incumbent  waters,  and  thus  occafion  greater  fu- 
perficial  irregularities. 

Now  a  flood  arriving  at  the  mouth  of  a  river,  muft 
act  precifelv  as  this  great  wave  does.  It  muft  be  pro¬ 
pagated  up  the  river  (or  along  it,  even  though  perfect¬ 
ly  level)  in  a  certain  time,  and  we  (hall  hare  high  wa¬ 
ter  at  all  the  different  places  in  fucceftion.  This  is  di- 
ftinctly  feen  in  all  rivers.  It  is  high  water  at  the  mouth 
of  the  Thames  at  three  o’clock,  and  later  as  we  go  up 
the  river,  till  at  London  bridge  we  have  not  high  water 
till  three  o’clock  in  the  morning,  at  which  time  it  is 
again  high  water  at  the  Nore.  But,  in  the  mean  time, 
there  has  been  low  water  at  the  Nore,  and  high  water 
about  half  way  to  London  ;  and  while  the  high  water 
is  proceeding  to  London,  it  is  ebbing  at  this  interme¬ 
diate  place,  and  is  low  water  there  when  it  is  high  wa¬ 
ter  at  London  and  at  the  Nore.  Did  the  tide  extend 
as  far  beyond  London  as  London  is  from  the  Nore,  we 
3  H  2  (hould 
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ftiould  have  three  high  waters  with  two  low  waters  in 
terpofed.  The  nioft  remarkable  inftance  of  this  kind  is 
the  Maragnon  or  Amazon  river  in  South  America.  It 
appears  by  the  obfervations  of  Condamine  and  others, 
that  between  Para,  at  the  mouth  of  the  river,  and  the 
conflux  of  the  Madera  and  Maragnon,  there  are  feven 
coexiftent  high  waters,  with  fix  low  waters  between 
them.  Nothing  can  more  evidently  fhow  that  the  tides 
in  thefe  places  are  nothing  but  the  propagation  of  a 
wave.  The  velocity  of  its  fuperficial  motion,  and  the 
diftance  to  which  it  will  fenfibly  go,  muff  depend  on 
many  circumftances.  A  deep  channel  and  gentle  ac¬ 
clivity  will  allow  it  to  proceed  much  farther  up  the  ri¬ 
ver,  and  the  diftance  between  the  fucceflive  fummits 
will  be  greater  than  when  the  channel  is  (hallow  and 
fteep.  If  we  apply  the  ingenious  theory  of  Chevalier 
Buat  delivered  in  the  article  River,  we  may  tell  both 
the  velocity  of  the  motion  and  the  interval  of  the  fuc- 
cefiivc  high  waters.  It  may  be  imitated  in  artificial 
canals,  and  experiments  of  this  kind  would  be  very  in- 
ftru£ive.  We  have  faid  enough  at  prefent  for  our  pur- 
pofe  of  explaining  the  irregularity  of  the  times,  of  high 
water  in  different  places,  with  refpe£  to  the  moon’s 
fouthing.  For  we  now  fee  clearly  that  fomething  of 
the  fame  kind  muft  happen  in  all  great  arms  of  the  fea 
which  are  of  an  oblong  fhape,  and  communicate  by  one 
end  with  the  open  ocean.  The  general  tide  in  this 
ocean  muft  proceed  along  this  channel,  and  the  high 
water  will  Jiappen  on  its  (bores  in  fucceffion.  This  alfo 
is  diftin&ly  feen.  The  tide  in  the  Atlantic  ocean  pro¬ 
duces  high  water  at  new  and  full  moon  at  a  later  and 
later  hour  along  the  fouth  coaft  of  Great  Britain  in  pro¬ 
portion  as  we  proceed  from  Scilly  iflands  to  Dover.  In 
the  fame  manner  it  is  later  and  later  as  we  come  along 
the  eaft  coaft  from  Orkney  to  Dover.  Yet  even  in  this 
progrefs  there  are  confiderable  irregularities,  owing  to 
the  finuofities  of  the  fhores,  deep  indented  bays,  promi¬ 
nent  capes,  and  extenfive  ridges  and  valleys  in  the  chan¬ 
nel.  A  fimilar  progrefs  is  obferved  along  the  coafts  of 
Spain  and  France,  the  tide  advancing  gradually  from 
the  fouth,  turning  round  Cape  Finifterre,  ranging  along 
the  north  coaft  of  Spain,  and  along  the  weft  and  north 
coafts  of  France. 

The  attentive  oon  federation  of  thefe  faffs  wi^l  not 
only  fatisfy  us  with  refpeft  to  this  difficulty,  but  will 
enable  us  to  trace  a  principle  of  connexion  amidft  all 
the  irregularities  that  we  obferve. 

We  now  add,  that  if  we  note  the  difference  between 
the  time  of  high  water  of  fpring  tide,  as  given  by  the¬ 
ory,  for  any  place,  and  the  obferved  time  of  high  water, 
we  (hall  find  this  interval  to  be  very  nearly  conftant 
through  the  whole  feries  of  tides  during  a  lunation. 
Suppofe  this  interval  to  be  40  hours.  We  (hall  find 
every  other  phenomenon  fucceed  after  the  fame  inter¬ 
val.  And  if  we  fuppofe  the  moon  to  be  in  the  place 
where  fhe  was  4a  hours  before,  the  obfervation  will 
agree  pretty  well  with  the  theory,  as  to  the  fucceffion 
of  tides,  the  length  of  tide  day,  the  retardations  of  the 
tides,  and  their  gradual  diminution  from  fpring  to  neap 
tide.  We  fay  pretty  well  3  for  there  (fill  remain  feve- 
ral  fmall  irregularities,  different  in  different  places,  and 
not  following  any  obfervable  law.  Thefe  are  therefore 
local,  and  owing  to  local  caufes.  Some  of  thefe  we 
ihall  afterwards  point  out.  There  is  alfo  a  general  de¬ 
viation  of  the  theory  from  the  real  feries  of  tides,  The 
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neap  titles,  and  thole  adjoining,  happen  a  little  earlier 
than  the  corrected  theory  points  out.  Thus  at  Brelt 
(where  more  numerous  and  accurate  obfervations  have 
been  made  than  at  any  other  place  in  Europe),  when 
the  moon  changes  precifely  at  noon,  it  is  high  water  at 
3  h.  28'. .  When  the  moon  enters  her  fecond  quarter  at 
noon,  it  is  high  water  at  8  h.  40',  inftead  of  9  h.  48'" 
which  theory  affigns. 

Something  fimilar,  and  within  a  very  few  minutes 
equal,  to  this  is  obferved  in  every  place  on  the  fea-coaft. 
This  is  therefore  fomething  general,  and  indicates  a  real 
defecl  in  the  theory. 

But  this  arifes  from  the  fame  caufe  with  the  other  ge¬ 
neral  deviation,  viz.  that  the  greateft  and  leaft  tides  do 
not  happen  on  the  days  of  full  and  half  moon,  but  a 
certain  time  after.  We  fhall  attempt  to  explain  this. 

We  fet  out  with  the  fuppofition,  that  the  water  ac¬ 
quired  in  an  inftant. the  elevation  competent  to  its  equi¬ 
librium.  But  this  is  not  true.  No  motion  is  inftanta- 
neous,  however  great  the  force  3  and  every  motion  and 
change  of  motion  produced  by  a  fenfible  or  finite  force 
increafes  from  nothing  to  a  fenfible  quantity  by  infinitely 
fmall  degrees.  Time  elapfes  before  the  body  can  ac¬ 
quire  any  fenfible  velocity  3  and  in  order  to  acquire  the 
fame  fenfible  velocity  by  the  aftion  of  different  forces 
ailing  fimilarly,  a  time  muft  elapfe  inverfely  propor¬ 
tional  to  the  force.  An  infinitely  fmall  force  requires  a 
finite,  time  for  communicating  even  an  infinitely  fmall 
velocity ;  and  a  finite  force,  in  an  infinitely  fmall  time, 
communicates  only  an  infinitely  fmall  velocity  3  and  if 
there  be  any  kind  of  motion  which  changes  by  infenfi- 
ble  degrees,  it  requires  a  finite  force  to  prevent  this 
change.  Thus  a  bucket  of  water,  hanging  by  a  cord 
lapped  round  a  light  and  eafily  moveable  cylinder,  will 
run  down  with  a  motion  uniformly  accelerated  3  but 
this  motion  will  be  prevented  by  hanging  an  equal 
bucket  on.  the  other  fide,  fo  as  to  a&  with  a  finite 
force.  This  force  prevents  only  infinitely  fmall  accele¬ 
rations. 

Now  let  ALKF  (fig.  6.)  be  the  folid  nucleus  of  thep,v 
earth,  furrounded  by  the  fpherical  ocean  b  k  dg .  Let 
this  be  raifed  to  a  fpheroid  BDDG  by  the  a£Hon  of  the 
moon  at  M,  or  in  the  dire&ion  of  the  axis  CM.  If  all 
be  at  reft,  this  fpheroid  may  have  the  form  preeifely 
competent  to  its  equilibrium.  But  let  the  nucleus,  with 
its  fpheroidal  ocean,  have  a  motion  round  C  in  the  di¬ 
rection  AFKL  from  weft  to  eaft.  When  the  line  of 
water  BA  .is  carried  into  the  fituation  sq  infinitely  near 
to  BA,  it  is  no  longer  in  equilibrio3  for  s  is  too  eleva¬ 
ted,  and  the  part  now  come  to  B  is  too  much  depreffed, 

I  here  is  a  force  tending  to  deprefs  the  waters  at  j*,  and 
to  raife  thofe  now  at  B  5  but  this  force  is  infinitely 
fmall.  It  cannot  therefore  reftore  the  fhape  competent 
to  equilibrium  till  a  fenfible  time  has  elapfed  3  therefore 
the  difturbing  force  of  the  moon  cannot  keep  the  fum- 
rait  of  the.  ocean  in  the  line  MC.  The  force  muft  be 
of  a  certain  determinate  magnitude  before  it  can  in  an 
inftant  undo  the  inftantaneous  effe&  of  the  rotation  of 
the  waters  and  keep  the  fummit  of  the  ocean  in  the 
fame  place.  But  this  cffe&  is  poflible  3  for  the  depref- 
fion  at  s  neccffary  for  this  purpofe  is  nearly  as  the  di- 
ftance  from  B,  being  a  depreftion,  not  from  a  ftraight 
line,  but  from  a  circle  deferibed  with  the  radius  CB. 

It  is  therefore  an  infinitefimal  of  the  firft  order,  and  may 
be  reftored  in  an  inftant,  or  the  continuation  of  the  de- 

preffioa 


Tide 
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de  predion  prevented  by  a  certain  finite  force.  Therefore 
w  there  is  fome  diftance,  fuch  as  By,  where  the  difturb- 
Ing  force  of  the  moon  may  have  the  neceffary  intenfity. 
Therefore  the  fpherical  ocean,  inftead  of  being  kept 
continually  accumulated  at  B  and  D,  as  the  waters  turn 
round,  will  be  kept  accumulated  at  y  and  y\  but  at  a 
height  fomewhat  fmaller.  It  is  much  in  this  way  that 
we  keep  melted  pitch  or  other  clammy  matter  from  run¬ 
ning  off  from  a  bruih,  by  continually  turning  it  round, 
and  it  hangs  protuberant,  not  from  the  loweft  point, 
but  from  a  point  beyond  it,  in  the  dire&ion  of  its  mo¬ 
tion.  The  fa£ls  are  very  fimilar.  The  following  expe¬ 
riment  will  illuftrate  this  completely,  and  is  quite  a 
parallel  fa<ft.  Conceive  GDH,  the  lower  half  of  the 
eliipfe,  to  be  a  fupple  heavy  rope  or  chain  hanging  from 
a  roller  with  a  handle.  The  weight  of  the  rope  makes 
it  hang  in  an  oblong  curve,  juft  as  the  force  of  the 
moon  raifes  the  waters  of  the  ocean.  Turn  the  roller 
very  (lowly,  and  the  rope,  unwinding  at  one  fide  and 
winding  up  on  the  other  fide  of  the  roller,  will  continue 
to  form  the  fame  curve  :  but  turn  the  roller  very  brifkly 
in  the  diredlion  FKL,  and  the  rope  will  now  hang  like 
the  curve  iiy*  v,  confiderably  advanced  from  the  per¬ 
pendicular,  fo  far,  to  wit,  that  the  force  of  gravity  may 
be  able  in  an  inftant  to  undo  the  infinitely  fmall  eleva¬ 
tion  produced  by  the  turning. 

We  are  very  anxious  to  have  this  circumftance  clear¬ 
ly  conceived,  and  its  truth  firmly  eftabliftied  ;  becaufe 
we  have  obferved  it  to  puzzle  many  perfons  not  unac- 
cuftomed  to  fuch  difcufiions :  we  therefore  hope  that  our 
readers,  who  have  got  over  the  difficulty,  will  indulge 
us  while  we  give  yet  another  view  of  this  matter,  which 
leads  us  to  the  fame  conclufion. 

It  is  certain  that  the  interval  between  high  and  low 
water  is  not  fufficient  for  producing  all  the  accumulation 
neceffary  for  equilibrium  in  an  ocean  fo  very  (hallow. 
The  horizontal  motion  neceffary  for  gathering  together 
fo  much  water  along  a  (hallow  fea  would  be  prodigious. 
Therefore  it  never  attains  its  full  height  ;  and  when  the 
waters,  already  raifed  to  a  certain  degree,  have  paffed 
the  fituation  immediately  under  the  moon,  they  areftill 
under  the  a&ion  of  accumulating  forces,  although  thefe 
forces  are  now  diminifhed.  They  will  continue  rifing, 
till  they  have  fo  far  paft  the  moon,  that  their  fituation 
fubje£ts  them  to  deprefling  forces.  If  they  have  acqui¬ 
red  this  fituation  with  an  accelerated  motion,  they  will 
rife  ftill  farther  by  their  inherent  motion,  till  the  depref- 
fing  forces  have  deftroyed  all  their  acceleration,  and 
then  they  will  begin  to  fink  again.  It  is  in  this  way 
that  the  nutation  of  the  earth’s  axis  produces  the  greateft: 
inclination,  not  when  the  inclining  forces  are  greateft, 
but  three  months  after.  It  is  thus  that  the  warmed 
time  of  the  day  is  a  confiderable  while  after  noon,  and 
that  the  warmeft  feafon  is  confiderably  after  midfummer. 
The  warmth  increafes  till  the  momentary  wafte  of  heat 
exceeds  the  momentary  fupply.  We  conclude  by  fay¬ 
ing,  that  it  may  be  demonftrated,  that,  in  a  fphere  fluid 
to  the  centre,  the  time  of  high  water  cannot  be  lefs,  and 
may  be  more,  than  three  lunar  hours  after  the  moon’s 
fouthing.  As  the  depth  of  the  ocean  diminifhes,  this 
interval  alfo  diminifties. 

It  is  perhaps  impoflible  to  aflign  the  diftance  B  y  at 
^vhich  the  fummit  of  the  ocean  may  be  kept  while  the 
earth  turns  round  its  axis.  We  can  only  fee,  that  it 
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muft  be  lefs  when  the  accumulating  force  is  greater,  and  Tide, 
therefore  lefs  in  fpring  tides  than  in  neap  tides ;  but  the 
difference  may  be  infenfible.  All  this  depends  on  cir- 
cumftances  which  we  are  little  acquainted  with  :  many 
of  thefe  circumftances  are  local ;  and  the  fituation  of  the 
fummit  of  the  ocean,  with  refpe£t  to  the  moon,  may  be 
different  in  different  places. 

Nor  have  we  been  able  to  determine  theoretically 
what  will  be  the  height  of  the  fummit.  It  will  certainly 
be  lefs  than  the  height  neceffary  for  perfeft  equilibrium. 

Daniel  Bernoulli  fays,  that,  after  very  attentive  confi- 
deration,  he  is  convinced  that  the  height  at  new  or  fulL 
moon  will  be  to  the  theoretical  height  as  the  cofine  of 
the  angle  BCy  to  radius,  or  that  the  height  at  y  will 

bc  B4x  -S’- 

The  refult  of  all  this  reafoning  is,  that  we  muft 
always  fuppofe  the  fummit  of  the  tide  is  at  a  certain 
diftance  eaftward  from  the  place  afligned  by  the  theory. 

Mr  Bernoulli  concludes,  from  a  very  copious  compari- 
fon  of  obfervations  at  different  places,  that  the  place  of 
high  water  is  about  20  degrees  to  the  eaftward  of  the 
place  afligned  by  the  theory.  Therefore  the  table  for¬ 
merly  given  will  correfpond  with  obfervation,  if  the 
leading  column  of  the  moon’s  elongation  from  the  fun 
be  altered  accordingly.  We  have  inferted  it  again  in 
this  place,  with  this  alteration,  and  added  three  columns 
for  the  times  of  high  water.  Thus  changed  it  will  be 
of  great  ufe. 

We  have  now  an  explanation  of"  the  acceleration  of 
the  neap  tides,  which  (hould  happen  6  hours  later  than 
the  fpring  tides.  They  are  in  fatft  tides  correfponding  to 
pofitions  of  the  moon,  which  are  20°  more,  and  not  the 
real  fpring  and  neap  tides.  Thefe  do  not  happen  till  two 
days  after ;  and  if  the  really  greateft  and  leaft  tides  be  ob¬ 
ferved,  the  leaft  will  be  found  6  hours  later  than  the  firft. 


Elong.  of 
Moon. 

‘High  Water  before  or  after 
Moon’s  Southing. 

Time  of  High  Water. 

Perigee. 

M.  Dift. 

Apogee. 

Perigee. 

\1.  Dift. 

Apogee. 

0 

18  ■ 

after 

22  after 

27*  after 

0.18 

0.22 

O.27*- 

10 

9-1 

do. 

Uf 

M 

°-49* 

o.fii 

0.54 

20 

0 

do. 

0 

0 

1.20 

1.20 

1.20 

3° 

9* 

bef. 

Ilf  bef. 

14  bef. 

I-5°i 

I.48 

I.46 

40 

,18 

do. 

22 

27i 

2.22 

2.l8 

2.12 

5° 

26 

3  if 

39  f 

2-54 

2.48 

2.4O 

6oI33 

40 

so 

3-27 

3* 20 

3-10 

7° 

37i 

45 

56 

'  4.024 

3*55 

3-44 

80 

4  6£ 

58 

4-4 

4*33 

4.32 

90 

33* 

4°f 

5°f 

5- 26-! 

5.19 

5.09 

100 

22 

25 

31 

6.19 

6.15 

6.09 

no 

0 

0 

O 

7.20 

7.20 

7.20 

120 

22  after 

25  after 

3 1  after 

8.21 

8.25 

8.31 

130 

33fafter 

4°f 

S°i 

9-I3t 

9.20 

9-3° 

140 

38* 

46» 

58 

9.58-i 

10.06 

10.18 

*5° 

37i 

45 

56 

*°-37i 

10.45 

10.56 

160 

33 

40 

50 

n.13 

1 1.20 

11.30 

170 

26 

3‘f 

29f 

11.46 

ii-5i 

n.59 

180 

18 

22 

27f 

0.18 

0.22 

0.27 

This  table  is  general,  and  exhibits  the  time  of  high 

water* . 
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^  1(*e*  water,  and  their  difference  from  thofe  of  the  moon’s 

y  fouthing,  in  the  open  fea,  from  all  local  obftru&ions.  If 

"therefore  the  time  of  high  water  in  any  place  on  the 
earth’s  equator  (for  we  have  hitherto  confidered  no 
other)  be  different  from  this  table  (fuppofed  correft), 
'■we  muff  attribute  the  difference  to  the  d i ft ingui flung 
circumftances  of  the  fituation.  Thus  every  place  on  the 
'equator  fhould  have  high  water  on  the  day  that  the 
moon,  fituated  at  her  mean  diflance,  changes  precifely 
at  noon,  at  22  minutes  paft  noon  ;  becaufe  the  moon 
paffes  the  meridian  along- with  the  fun  by  fuppofition. 
Therefore,  to  make  ufe  of  this  table,  we  Tnuft  take  the 
difference  between  the  firft  number  of  the  column,  in- 
titled  time  of  high  water,  from  the  time  of  high  water 
at  full  and  change  peculiar  to  any  place,  and  add  this  to 
all  the  numbers  of  that  column.  This  adapts  the  table 
to  the  given  place.  Thus,  to  know  the  time  of  high 
water  at  Leith,  when  the  moon  is  50°  eaft  of  the  fun,  at 
her  mean  diflance  from  the  earth,  take-  22'  from  4h.  30', 
there  remains  4.08.  Add  this  to  2h.  48'  and  we  have  6° 
56'  for  the  hour  of  high  water.  The  hour  of  high  wa¬ 
ter  at  new  and  full  moon  for  Edinburgh  is  marked  4I1 
30'  in  Mafkelyne’s  tables,  but  we  do  not  pretend  to  give 
it  as  the  exaft  determination.  This  would  requires 
feries  of  accurate  obfervations. 

It  is  by  no  means  an  eafy  matter  to  afeertain  the  time 
of  high  water  with  precifion.  It  changes  fo  very  flowly, 
that  we  may  eafily  miflake  the  exaft  minute.  The  befl 
method  is  to  have  a  pipe  with  a  finall  hole  near  its  bot¬ 
tom,  and  a  float  with  a  long  graduated  rod.  The  water 
gets  in  by  the  fmall  hole,  and  raifes  the  float,  and  the 
fm aline fs  of  the  hole  prevents  the  fudden  and  irregular 
Harts  which  waves  would  occafion.  Inflead  of  obferving 
the  moment  of  high  water,  obferve  the  height  of  the  rod 
about  half  an  hour  before,  and  wait  after  high  water  till 
the  rod  comes  again  to  that  height.  Take  the  middle 
between  them.  The  water  rifes  fenfibly  half  an  hour 
before  the  top  of  the  tide,  and  quickly  changes  the  height 
of  the  rod,  fo  that  we  cannot  make  a  great  miflake  -in 
the  time. 

Mr  Bernoulli  has  made  a  very  careful  comparifon  of 
the  theory  thus  corre&ed,  with  the  great  colle&ion  of 
obfervations  preferved  in  the  Depot  dc  la  Marine  at  Breft 
*  See  Mr  and  Rochefort*  \  and  finds  the  coincidence  very  great, 
*MemAcad  anc^  **ar  excee(Bng  any  ru*e  which  he  had  ever  feen.  I11- 
Par.  1734.  #c*eec*  we  *iave  no  ru^es  but  what  are  purely  empirical,  or 
which  fuppofe  a  uniform  progreflion  of  the  tides. 

The  heights  of  the  tides  are  much  more  affe&ed  by 
local  circumftances  than  the  regular  feries  of  their  times. 
The  regular  fpring  tide  fhould  be  to  the  neap  tide  in  the 
fame  proportion  in  all  places*,  but  nothing  is  more  dif¬ 
ferent  than  this  proportion.  In  fome  .places  the  fpring 
tide  is  not  double  of  the  neap  tide,  and  in  other  places  it 
is  more  than  quadruple.  This  prevented  Bernoulli  from 
attempting  to  fix  the  proportion  of  M  to  S  by  means  of 
the  heights  of  the  tides.  Newton  had,  however,  done 
it  by  the  tides  at  Briftol.,  and  made  the  lunar  force  al- 
moft  five  times  greater  than  the  folar  force.  But  this 
was  very  ill-founded,  for  the  reafon  now  given. 

Yet  Bernoulli  law,  that  in  all  places  the  tides  gra¬ 
dually  dccreafed  from  the  fyzigies  to  the  quadratures. 
He  therefore  prefumed,  that  they  decreafed  by  a  fimi- 
lar  law  with  the  theoretical  tides,  and  has  given  a 
very  ingenious  method  of  accommodating  the  theory 
to  any  tides  which  may  be  obferved.  Let  A  be  the 
2 


fpring  tide,  and  B  the  neap  tide  in  any  place.  Then 

form  an  M  and  an  S  from  thefe,  by  making  M = At® 

2  ’ 

and  S  ==  : — - — •  fo  that  M-f  S  may  be  rr  A,  and  M— 

SrzB  agreeable  to  the  theory.  Then  with  this  M  and 
S  compofe  the  general  tide  T,  agreeable  to  the  con- 
ftruction  of  the  problem.  We  may  be  perfuaded  that 
the  re  Cult  cannot  be  far  from  the  truth.  The  following 
table  is  calculated  for  the  three  chief  diftances  of  the 
moon  from  the  earth. 


fch  O 
£  06 

Height  of  the  Tide. 

reug*. 

VtOvj.)  ill  tVI  L)jr 

iVioon  i«  A  Aogree. 

0 

10 

;-.o 

3° 

40 

J° 

60 

70 

80 

90 

100 

XIO 

120 
130 
140 
1  ?0 
160 
170 
180 

o.ggA-f-o.i  5B 
1.10A  +0  04B 
*  *  *4  A  4*  0.00  B 
j  1 . 1 0  A  -f  0.04B 
0.99A+0.15B 
0.85A4-0.32B 
0.67A4-0.53B 
0.46A+0.75B 
0.28  A  -I-0.96B 
0.13A+1.13B 
0.03  A  +  1.24B 
0.0.0A  +  1.28B 
0.03  A -f  1.24B 
0.13A+1.13B 
O.28A-f-0.96B 
O.46A4-O.75B 
O.67A+O.53B 
O.85A4-  O.32B1 
0.99  A-f  0.1  jB< 

%88A  -f-o.  1  2B 
0.97  A +  0-.03  B 
kooA  +  o.o*  B 
0.97  A  +  0.03  B 
0.88A+0.12B 
o*75a+o.25B 
0.59A+0.41B 
0.4  r  A+0.59B 
0.25A+0.75B 
0.12A  +  0.88B 

c. 03  A  4-0..97B 
0.00  A  -fofpoB 
0.93  A +0.97  B 
o.i2A-+e.88B 
0.25A  +  0.75B 
0.41  A+0.59B 
o.59A-fo.4iB 
0.75  A-f  0.25B 

d. 88  A+0.12B ! 

O.79  A+O.38B 
O.87A+O.02B 
0.90  A  +  o.ooB 
0.87  A  •+ 0.0  2B 

°-79  a4-o.o8B 

0.68A  +  0.18B 
°*53  A4~°*29B 
°*37a  +  °-4iB 
0.23A  +  0.C4B 
0.11A  +  0.62B 
0.03  A-f  0.68  B 
0.00A4-0.70B 
o.o3A4-o.68B 
o.nA-f  0.62B 
0.23A+0.53B 
0.37A  +0.41B 
0.53A  +  0.29B 
0.68  A4-o,i8B 
d.79A+o.o8B 

Obferve  that  this  table  is  combed  for  the  retardation 
a  riling  from  the  inertia  of  the  waters.  Thus  when  the 
moon  is  20  degrees  from  the  fun,  the  mean  diflance  tide 
is  i.ooA-fo.ooB,  which  is  the  theoretical  tide  corre- 
fponding  to  conjunction  or  oppofition. 

We  have  now  given  in  fufficient  detail  the  phenomena 
of  the  tides  along  the  equator,  when  the  fun  and  moon 
are  both  in  the  equator,  (hewing  both  their  times  and 
their  magnitude.  When  we  recolleft  that  all  the  fec- 
tions  of  an  oblong  fpheroid  by  a  plane  palling  through 
an  equatorial  diameter  are  cllipfes,  and  that  the  com¬ 
pound  tide  is  a  combination  of  two  fuch  fphetoids,  we 
perceive  that  every  feaion  of  it  through  the  centre,  and 
perpendicular  to  the  plane  in  which  the  fun  and  moon 
are  fituated,  is  alfo  an  ellipfe,  whole  fhorter  axis  is  the 
equatorial  diameter  of  a  fpring  tide.  This  is  the  great- 
eft  depreflion  in  all  fituations  of  the  luminaries  •  and  the 
points  of  greateft  depreflion  are  the  lower  poles  of  every 
compound  tide.  When  the  luminaries  are  in  the  equa¬ 
tor,  thefe  lower  poles  coincide  with  the  poles  of  the 
earth.  1  he  equator,  therefore,  of  every  compound  tide 
is  alfo  -an  ellipfe :  the  whole  circumference  of  which  is 
lower  than  any  other  fedion  of  this  tide,  and  gives  the 
place  of  low  water  in  every  part  of  the  earth.  In  like 
manner,  the  feCtion  through  the  four  poles,  upper  and 
lower,  gives  the  place  of  high'water.  Thefe  two  fec- 
tions  ate  terreftrial  meridians  or  hour  circles,  when  the 
luminaries  are  in  the  equator. 


Hence 
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e.  Hence  it  follows,  that  all  we  have  already  faid  as  to 
tlie  times  of  high  and  low  water  may  be  applied  to  every 
place  on  the  furface  of  the  earth,  when  the  fun  and  moon 
are  in  the  equator.  But  the  heights  of  tide  will  diminifh 
as  we  recede  from  the  equator.  The  heights  muft  be  re¬ 
duced  in  the  proportion  of  radius  to  the  cofine  of  the  la¬ 
titude  of  the  place.  But  in  every  other  fituation  of  the 
fun  and  moon  all  the  circumftances  vary  exceedingly.  It 
is  very  true,  that  the  determination  of  the  elevation  of 
the  waters  in  anyplace  whatever  is  equally  eafy.  The 
difficulty  is,  to  exhibit  for  that  place  a  conne&ed  view 
of  the  whole  tide,  with  the  hours  of  flood  and  ebb,  and 
the  difference  between  high  and  low  water.  This  is  not 
indeed  difficult ;  but  the  proccfs  by  the  ordinary  rules  of 
fpherical  trigonometry  is  tedious.  When  the  fun  and 
moon  are  not  near  conjunction  or  oppofition,  the  fliape 
of  the  ocean  refembles  a  turnip,  which  is  fiat  and  not 
round  in  its  broadeft  part.  Before  we  can  determine 
with  precifion  the  different  phenomena  in  connexion,  we 
muit  afeertain  the  pofition  or  attitude  of  this  turnip  ; 
mark!1  /. on  the  furface  of  the  earth  both  its  elliptical 
equators.  One  of  thefe  is  the  plane  palling  through  the 
fun  and  moon,  and  the  other  is  perpendicular  to  it,  and 
marks  the  place  of  low  water.  And  we  muff  mark  in 
like  manner  its  firft  meridian,  which  paffes  through  all 
the  four  poles,  and  marks  on  the  furface  of  the  earth  the 
place  of  high  water.  The  pofition  of  the  greateff  fcc- 
tion  of  this  compound  fpheroid  is  frequently  much  incli¬ 
ned  to  the  earth’s  equator  ;  nay  fometimes  it  is  at  right 
angles  to  it,  when  the  moon  has  the  fame  right  afeenfion 
with  the  fun,  but  a  different  declination.  In  thefe  cafes 
the  ebb  tide  on  the  equator  is  the  greateff  poflible  ;  for 
the  lower  poles  of  the  compound  fpheroid  are  in  the 
equator.  Such  fituations  occafion  a  very  complicated 
calculus.  We  muft  therefore  content  ourfelvcs  with  a 
good  approximation. 

And  firft ,  with  refpeCl  to  the  times  of  high  water.  It 
will  be  fufficient  to  conceive  the  fun  and  moon  as  always 
in  one  plane,  viz.  the  ecliptic.  The  orbits  of  the  fun 
and  moon  are  never  more  inclined  than  5^  degrees*. 
This  will  make  very  little  difference  ;  for  when  the  lu¬ 
minaries  are  fo  fituated  that  the  great  circle  through 
them  is  much  inclined  to  the  equator,  they  are  then 
very  near  to  each  other,  and  the  form  of  the  fpheroid  is 
little  different  from  what  it  would  be  if  they  were  really 
in  conjunction  or  oppofition.  It  will  therefore  be  fuffi¬ 
cient  to  confider  the  moon  in  three  different  fituations. 

1.  In  the  equator.  The  point  of  higheft  water  is  ne¬ 
ver  farther  from  the  moon  than  150,  when  (he  is  in  apo¬ 
gee,  and  the  fun  in  perigee.  Therefore  if  a  meridian 
be  drawn  through  the  point  of  higheft  water  to  the 
equator,  the  arch  m  h  of  fig.  4.  will  be  represented  on 
the  equator  by  another  arch  about  °f  ^1IS  by  reafon 
of  the  inclination  of  the  equator  and  ecliptic.  I  here- 
fore  to  have  the  time  of  high  water,  multiply  the  num¬ 
bers  of  the  columns  which  exprefs  the  difference  of  high 
water  and  the  moon’s  fouthirig  by  -*%-%->  a11^  the  products 
give  the  real  difference. 

2.  Let  the  moon  be  in  her  greateft  declination.  The 
arch  of  right  afeenfion  correfponding  to  mh  will  be  had 
by  multiplying  m  k ,  or  the  time  correfponding  to  it  in 
the  table,  by  r-*pT* . 

3.  When  the  moon  is  in  a  middle  fituation  between 
thefe  two  extremes,  the  numbers  of  the  table  will  give 
the  right  afeenfion  correfponding  to  mh  without  any 


correction,  the  diftance  from  the  equator  compcmating 
for  the  obliquity  of  the  ecliptic  arch  m  h . 

The  time  of  low  water  is  not  fo  eafily  found  ;  and 
we  muft  either  go  through  the  whole  trigonometricalT 
procefs,  or  content  ourfelves  with  a  lefs  perfeCt  appro¬ 
ximation.  The  trigonometrical  procefs  is  not  indeed  dif¬ 
ficult  :  wc  muft  find  the  pofition  of  the  plane  through 
the  fun  and  moon.  A  great  circle  through  the  moon 
perpendicular  to  this  is  the  line  of  high  water  ;  and  an¬ 
other  perpendicular  circle  cutting  this  at  right  angles  is 
the  circle  of  low  water. 

But  it  will  be  abundantly  exaCt  to  confider  the  tide  as 
accompanying  the  moon  only. 

Let  NQSE  (fig.  7.)  be  a  feClion  of  the  terraqueous  Fig 
globe,  of  which  N  and  S  are  the  north  and  fouth  poles 
and  EO(^  the  equator.  Let  the  moon  be  in  the  direc¬ 
tion  OM,  having  the  declination  B£).  Let  D  be  any 
place  on  the  earth’s  furface.  ‘  Draw  the  parallel  LDC 
of  latitude.  Let  B'F  bf  be  the  ocean,  formed  into  a 
fpheroid,  of  which  B  b  is  the  axis  and/F  the  equator. 

As  the  place  D  is  carried  along  the  parallel  CDL  by 
the  rotation  of  the  earth,  it  will  pafs  in  fucceffion  through 
different  depths  of  the  watery  fpheroid.  It  will  have 
high  water  when  at  C  and  L,  and  low  water  when  it 
croffes  the  circle /OF.  Draw  the  meridian  N  d  G,  and 
the  great  circle  B  d  b.  The  arch  G£L  when  converted 
into  lunar  hours  (each  about  62  minutes),  gives  the  du¬ 
ration  of  the  flood  dc  and  of  the  fubfequent  ebb  c  d, 
which  happen  while  the  moon  is  above  the  horizon  :  and 
the  arch  EG  will  give  the  durations  of  the  flood  and  of 
the  ebb  which  happen  when  the  moon  is  below  the  hori¬ 
zon,  It  is  evident,  that  thefe  two  floods  and  two  ebbs 
have  unequal  durations.  When  D  is  at  C  it  has  high 
water,  and  the  height  of  the  tide  is  CC'.  For,  the  fphe¬ 
roid  is  fuppofed  to  touch  the  fphere  on  the  equator/OF, 
fo  that  of  CC'  is  the  difference  between  high  and  low 
water.  At  L  the  height  of  the  tide  is  LL'  ;  and  if 
we  deferibe  the  circle  LN  y,  C  q  is  the  difference  of 
thefe  high  waters,  or  of  thefe  tides. 

Hence  it  appears,  that  the  two  tides  of  one  lunar  day 
may  be  confiderably  different,  and  it  is  proper  to  diftin- 
guifh  them  by  different  names.  We  (hall  call  that  a  fu 
perior  tide  which  happens  when  the  moon  is  above  the* 
horizon  during  high  water.  The  other  may  be  called 
the  inferior  tide .  The  duration  of  the  fuperior  tide  is* 
mcafured  by  2GQ,  and  that  of  the  inferior  tide  by* 
2EG  ;  and  4GO  meafures  the  difference  between  the- 
whole  duration  of  a  fuperior  and  of  an  inferior  tide. 

From  this  conftrudlion  we  may  learn  in  general, 

1.  When  the  moon  has  no  declination,  the  durations  aim* 
alfo  the  heights  of  the  fuperior  and  inferior  tides  are- 
equal  in  all  parts  of  the  world.  For  in  this  cafe  the  tide- 
equator  /F  coincides  with  the  meridian  NOS,  and  the 
poles  Wb'  of  the  watery  fpheroid  are  on  the  earth’s  equa¬ 
tor. 

2.  When  the  moon  has  declination,  the  duration  and 
alfo  the  height  of  a  fuperior  tide  at  any  place  is  greater 
than  that  of  the  inferior;  or  is  lefs  than  it,  according  as 
the  moon’s  declination  and  the  latitude  of  the  place  are 
of  the  fame  or  oppofite  names. 

This  is  an  important  circumftance.  It  frequently 
happens  that  the  inferior  tide  is  found  the  greateft  when 
it  fliould  be  the  leaft ;  which  is  particularly  the  cafe  at’ 
the  Nore.  This  (hows,  without  further  reafoning,  that 
the  tide  at  the  Nore  is  only  a  branch  of  the  regular 

tide. 


Tide. 


Fig.  S. 
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tide.  The  regular  tide  comes  In  between  Scotland  and  fupplements  of  the  angle  ICB. 

the  continent  5  and  after  travelling  along  the  coaft  1  ’*  ~  *  - 

reaches  the  Thames,  while  the  regular  tide  is  juft  com¬ 
ing  in  again  between  Scotland  and  the  continent. 

3.  If  the  moon’s  declination  is  equal  to  the  colati¬ 
tude  of  the  place,  or  exceeds  it,  there  will  be  only  one 
tide  in  a  lunar  day.  It  will  be  a  fuperior  or  an  inferior 
tide,  according  as  the  declination  of  the  moon  and  the 

latitude  of  the  place  are  of  the  fame  or  oppofite  kinds.  DK_Lr>TT 

I01*  the  equator  of  the  tide  cuts  the  meridian  in  f  and  H,  and  DH  rr  - -L - ,  —  the  medium  tide. 

F.  therefore  a  place  which  moves  in  the  parallel  cf  2 

has  high  water  when  at  c ,  and  i  2  lunar  hours  after 
wards  has  low  water  when  at  f,  And  any  place  k 
which  is  Hill  nearer  to  the  pole  N  has  high  water  when 
at  k,  and  12  lunar  hours  afterwards  has  low  water  at 
I  herefore,  as  the  moon’s  declination  extends  to 


D 

-  - - 0 -  Therefore,  if  BD  be  Tide 

made  radius,  DA  and  DI  are  the  fines  of  the  zenith  and  ■ y 
nadir  diftances  of  the  moon. 

But  BD  :  DA  r:  DA  :  DF.  Therefore  DF=: 

M  X  cof.*  y ,  =:  the  height  Z  s  of  the  fuperior  tide. 

Alfo  DKzzM  *  cof.*  z/',  rr  the  height  n  n!  of  the  inferior 
tide. 

Alfo,  becaufe  IA  is  bife&ed  in  G,  KF  is  bifeHed  in 


.30°,  all  places  farther  north  or  fouth  than  the  lati¬ 
tude  6o°  will  fometimes  have  only  one  tide  in  a  lunar 
day. 

4.  The  line  of  the  arch  GO,  which  meafures  ^th  of 
the  difference  between  the  duration  of  a  fuperior  and 
inferior  tide,  is  tan.  lat.  X  tan.  decl.  For  in  the 
ipherical  triangle  z/OG 

Rad.  :  cotan.  dOG  =  tan.  dG  :  fin.  GO,  and 

Sin.  GO  rzrtan.  z/OQ^Xtan.  dG ,  rrtan.  decl.  X tan. lat. 

Hence  we  fee,  that  the  difference  of  the  durations  of 
the  fuperior  and  inferior  tides  of  the  fame  day  increafe 
both  with  the  moon’s  declination  and  with  the^  latitude 
of  the  place. 

The  different  fituations  of  the  moon  and  of  the  place 
of  obfervation  affed  the  heights  of  the  tides  no  lefs  re¬ 
markably.  When  the  point  D  comes  under  the  meri¬ 
dian  NB<£  in  which  the  moon  is  fituated,  there  is  a 
fuperior  high  water,  and  the  height  of  the  tide  above 
'  the  low  water  of  that  day  is  CC'.  When  D  is  at  L, 
the  height  of  the  inferior  tide  is  LL'.  The  elevation 
above  the  inferibed  fphere  is  M  X  cof.  *  iy,  y  being  the 
zenith  diftance  of  the  moon  at  the  place  of  obfervation* 
Therefore  at  high  water,  which  by  the  theory  is  in  the 
place  direaiy  under  the  moon,  the  height  of  the  tide  is 
as  the  fquare  of  the  cofine  of  the  moon’s  zenith  or  nadir 
diftance. 

#  Hence  we  derive  a  conftru&ion  which  folves  all  que¬ 
ens  relating  to  the  height  of  the  tides  with  great  fa¬ 
cility,  free  from  all  the  intricacy  and  ambiguities  of  the 
algebraic  analyfis  employed  by  Bernoulli. 

With  the  radius  CQ^rrM  (the  elevation  produced 
by  the  moon  above  the  inferibed  fphere)  deferibe  the 
circle  ^?QPE  (fig.  8.)  to  reprefent  a  meridian,  of  which 
P  and  p  are  the  poles,  and  EO  the  equator.  Bifeft 
CP  in  O  ;  and  round  O  deferibe  the  circle  PBCD. 
Let  M  be  the  place  over  which  the  moon  is  vertical,  and 
Z  be  the  place  of  obfervation.  M Q  is  the  moon’s  de¬ 
clination,  and  ZQ  is  the  latitude  of  the  place.  Draw 
MC  m ,  ZCN,  cutting  the  fmall  circle  in  A  and  B. 
Draw  AGI  perpendicular  to  CP,  and  draw  CI^,  which 
will  cut  off  an  arch  E  psr  QM.  MZ  and  pN  are  the 
moon’s  zenith  and  nadir  diftances.  Draw  the  diameter 
BD,  and  the  perpendiculars  IK,  GH,  and  AF.  Alfo 
draw  OA,  PA,  AB,  ID. 

is  the  fuperior  tide,  DK  is  the  inferior  tide, 
and  DH  is  the  arithmetical  mean  tide. 

For  the  angles  BCA,  BDA,  landing  on  BA,  are 
equal.  Alfo  the  angles  IDB,  juCN,  are  equal,  being 


Let  us  trace  the  relation  of  the  confequences  of  the 
various  pofitions  of  Z  and  M,  as  we  formerly  conlider- 
ed  the  refults  of  the  various  fituations  of  the  fun  and 
moon. 

Firfi,  then,  let  Z  retain  its  place,  and  let  IVX  gradual- 
ly  approach  it  from  the  equator.  When  M  is  in  the 
equator,  A  and  I  coincide  with  C,  and  the  three  points 
F,  K,  and  H,  coincide  in  i. 

As  M  approaches  to  Z,  A  and  I  approach  to  B  and 
D  5  DF  increafes,  and  DK  diminifhes.  The  fijqerior 
or  inferior  time  is  greateft  when  the  moon  is  ift  M  or 
in  N ;  and  DF  is  then  rr  M.  As  the  moon  pafles  to 
the  northward  of  the  place,  the  fuperior  and  inferior 
tides  both  diminifh  till  I  comes  to  D ;  at  which  time 
M£)  is  equal  to  ZP,  and  there  is  no  inferior  tide.  This 
however  cannot  happen  if  %  P  is  greater  than  30°,  be¬ 
caufe  the  moon  never  goes  farther  from  the  equator.  M 
Hill  going  north,  we  have  again  a  perpendicular  from  I 
on  BD,  but  below  I,  indicating  that  the  inferior  tide, 
now  meafured  by  DK,  belongs  to  the  hemifpheroid 
next  the  moon.  Alfo,  as  M  advances  from  the  equator 
northward,  DPI  diminifhes  continually.  Firft,  while 
H  lies  between  O  and  B,  becaufe  G  approaches  0 ; 
and  afterwards,  when  G  is  above  O  and  H  lies  between 
O  and  D.  It  is  otherwife,  however,  if  Z£)  is  greater 
than  45"  5  for  then  DB  is  inclined  to  the  other 
way,  and  DH  increafes  as  the  point  G  rifes. 

In  the  next  place,  let  M  retain  its  pofition,  and  Z 
proceed  along  the  meridian. 

Let  Us  begin  at  the  equator,  or  fuppofe  £)  the  place 
of  obfervation.  BD  then  coincides  with  CP,  and  the 
three  lines  DF,  DK,  and  DH,  all  coincide  with  PC-, 
denoting  the  two  equal  tides  Qq  and  Ee  and  their  me¬ 
dium,  equal  to  either.  As  Z  goes  northward  from  £) , 
BOD  detaches  itfelf  from  COP5  the  line  DF  increafes, 
while  DK  and  DH  diminifh.  W  hen  Z  has  come  to 
M,  F  and  B  coincide,  with  A,  and  DK  and  DH  are  Hill 
more  diminished.  When  Z  pafles  M,  all  the  three 
lines  DF,  DK,  and  DH,  continue  to  diminifh.  When 
Z  comes  to  latitude  45°  DB  is  parallel  to  IA  and 
EQ ,  and  the  point  H  coincides  with  O.  This  fitua- 
tion  of  Z  has  the  peculiar  property  that  DH  (now  DO) 
is  the  fame,  whatever  be  the  declination  of  the  moon. 
For  I A  being  always  parallel  to  DB,  OK  and  OF  will 
be  equal,  and  DO  will  be  half  of  DK  and  DF,  how¬ 
ever  they  may  vary.  When  Z  gets  fo  far  north  that 
ZP  is  =r  M£) ,  the  diameter  b  d  falls  on  1;  fo  that  dh 
vanilhes,  and  we  have  only  df.  And  when  Z  goes 
Hill  farther  north,  dh  appears  on  the  other  fide  of  I. 
When  Z  arrives  at  the  pole,  BD  again  coincides  with 
FC,  D  with  C,  and  DF,  DK,  and  DH,  coincide  with 
CG. 

Thefe  variations  of  the  points  F,  K,  and  H,  indicate 
the  following  phenomena. 


I.  The 
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1.  The  greateft  tides  happen  when  the  moon  is  in  the 
J  zenith  or  nadir  of  the  place  of  obfervation  :  for  then 

the  point  B  coincides  with  A,  and  DF  becomes  DB  ; 
tnat  is,  =  M,  indicating  the  full  tide  BE'. 

2.  When  the  moon  is  in  the  equator,  the  fuperior  “and 
inferior  tides  have  equal  heights,  =  M  *  cof.4  lat.  For 
then  A  and  I  coincide  with  C,  and  the  points  F  and  K 
coincide  in  /,  and  Df  is— DB  *  cof.*  BDC,  zrM  •cof.* 
lat. 

3.  If  the*  place  of  obfervation  is  in  the  equator,  the 
inferior  and  fuperior  tides  are  again  equal,  whatever  is 
the  moon’s  declination  :  For  then  B  coincides  with  C, 
and  the  points  F,  K,  and  H,  coincide  with  G.$  and  PG 
X  PC  •  cof.2  APG,  =r  M  •  cof.*  decl.  moon. 

4.  The  fuperior  tides  are  greater  or  lefs  than  the  in¬ 
ferior  tides  according  as  the  latitude  and  declination  are 
of  the  fame  or  of  opposite  names.  For  by  making 
zzQZ,  and  drawing  £  C  n,  cutting  the  fmall  circle  in  /3, 
we  fee  that  the  figure  is  reverfed;  The  difference  be¬ 
tween  the  fuperior  and  inferior  tides  is  KF,  or  IA-X 
cofin.  of  the  angle  formed  by  I A  and  DB  •,  that  is,  of 
the  angle  BD  which  is  the  complement  of  twice 
ZQ;  becaufe  BOC=:2Z CQ.  Now  IA  is  2GA, 
=  2OA  •  fin.  2* M Q'  zr  PC  •  fm.  2  MQ,  =  M  *  fin. 
2  decl.  Therefore  the  difference  of  the  fuperior  and  in* 
ferior  tides  is  M  •  fin.  2  declin.  fTn.  2  lat. 

5.  If  the  colatitude  be  equal  to  the  declination,  or  lefs 
than  it,  there  will  be  no  inferioctide,  or  no  fuperior  tide, 
according  as  the  latitude  of  the  place  and  declination  of 
the  moon  are  of  the  fame  or  oppofite  names. 

For  when  PZ—  MO,  D  coincides  with  I,  and  IK 
vanifhes.  When  PZ  is  lefs  than  Mf) ,  the  point  D  is 
between  C  and  I,  and  the  point  Z  never  paffes  through 
the  equator  of  the  watery  fpheroid  ;  and  the  low  water 
of  its  only  tide  is  really  the  fummit  of  the  inferior  tide. 

6.  At  the  pole  there  is  no  daily  tide  :  but  there  are 
two  monthly  tides  r=M  •  fin.*  declin.  and  it  is  low  wa¬ 
ter  when  the  moon  is  in  the  equator. 

7.  The  medium  tide,  reprefented  by  DH,  is  rtM  X 
l+cof.  2  lat.  X  cof.  2  declin.  R)r  DH=DO+OH. 

2 

Now  OH  is  equal  to  OGxcof.  GOHrrOG  *  cof.  2ZQ. 
And  OGrrOA  *cof.  GOA,  =  OA  •  cof.  2MQ.  There, 
fore  OHurOA  •  cof.  2ZQ/  cof.  2MQ.  Therefore  DH 
rrOA-f-OA#  cof.  2ZQ/  cof.  2MQ^=r 

M  x  Let  this  for  the  fo. 

2 

lure  be  called  tm 

N.  B ,  The  moon’s  declination  never  exceeds  300. 
Therefore  cof.  2M£)  is  always  a  pofitive  quantity,  and 
never  lefs  than -J-)  which  is  the  cofine  of  6o°.  While' 
the  latitude  is  lefs  than  450,  cof.  2  lat.  is  alfo  a  pofi¬ 
tive  quantity.  When  it  is  precifely  450,  the  cofine- of 
its  double  is  0 ;  and  when  it  is  greater  than  45,  the  co¬ 
fine  of  its  double  is  negative.  Hence  we  fee, 

1.  That  the  medium  tides  are  equally  affected  by  the 
northern  and  fouthern  declinations  of  the  moon. 

2.  If  the  latitude  of  the  place  is  45®,  the  medium  tide 
is  always  4  M.  This  is  the  reafon  why  the  tides  along 
the  coafts  of  France  and  Spain  are  fo  little  affe&ed  by 
the  declination  of  the  moon. 

3*  If  the  latitude  is  lefs  than  450,  the  mean  tides  in- 
fcreafe  as  the  moon’s  declination  diminifhes.  The  con¬ 
trary  happens  if  ZO  is  greater  than  45®.  For  DH  in- 
Vot.  XX.  Part  II. 
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creafes  or  diminifhes  while  the  point  G  feparates  from  C 
according  as  the  angle  COD  is  greater  or  lefs  than 
COB  *,  that  is,  according  as  PCZ  is  greater  or  lefs  than 
ZC& 

4.  When  Z  is  in  the  equator,  H  coincides  with  G,  and 
the  effect  of  the  moon’s  declination  on  the  height  of  the 
tides  is  the  molt  fenfible.  The  mean  tide  is  then  n  M 
1  -{.cof.  2  Mf) 


All  that  we  have  now  faid  may  be  faid  of  the  folar 
tide,  putting  S  in  place  of  M. 

Alio  the  fame  things  hold  true  of  fpring  tides,  putting 
M  +  S  in  place  of  M. 

But  in  order  to  afeertain  theeffe&sof  declination  and 
latitude  on  other  tides,  we  muff  make  a  much  more 
complicated'  con  ftru&ion,  even  though  we  fuppofe  both 
luminaries  in  the  ecliptic.  For  in  this  cafe  the  two  de- 
preffed  poles  of  the  watery  fpheroid  are  not  in  the  poles 
of  the  earth  *,  and  therefore  the  fe&ions  of  the  ocean, 
made  by  meridians,  are  by  no  means  ellipfes. 

In  a  neap  tide,  the  moon  is  vertical  at  B  (fig.  7.  or  8.), 
and  the  fun  at  fome  point  of/'F,  90°  from  B.  If  O  be 
this  point,  the  conftru&ion  for  the  heights  of  the  tides 
may  be  made  by  adding  to  both  the  fuperior  and  inferior 
tides  for  any  point  D,  the  quantity  M-f-  S- — D'F  or  DK 


X  fin.2  d  O,  =  M-J-S — tide  X 
dent. 


fin.*  2 
col.*  M(£ 


But  if  the  fun  be  vertical  at  d ,  d  will  be  the  higheft 
part  of  the  circley'OF,  and  no  correction  is  nectffary. 
But  in  this  cafe  the  circle  of  high  water  will  be  inclined 
to  the  meridian  in  an  angle  equal  to  d  BO  (fig.  7.),  and 
neither  the  times  nor  elevations  of  high  water  will  be 
properly  afeertained,  and  the  error  in  time  may  be  con- 
fiderable  in  high  latitudes. 

The  inaccuracies' are  not  fo  great  in  intermediate  tides* 
and  refpeCt  chiefly  the  time  of  high  water  and  the  height 
of  low  water. 

The  exaCt  computation  is  very  tedious  and  peculiar, 
fo  that  it  is  hardly  poffible  to  give  any  account  of  a  re- 
gular  progrefs  of  phenomena  ;  and  all  we  can  do  is, 
afeertain  the  precife  heights  of  detached  points.  lor 
which  reafons,  we  muff  content  ourfelves  with  the  con- 
ffruCtion  already  given.  It  is  the  exaCt  geometrical  ex- 
preffion  of  Bernoulli’s  analyfis,  and  its  confequences  now 
related  contain  all  that  he  has  invefligated.  We  may 
accommodate  it  very  nearly  to  the  real  date  of  things, 
by  fuppofing  PC  equal,  not  to  CO  of  fig.  4.  but  to  MS, 
exhibiting  the  whole  compound  tide.  And  the  point  B, 
inffead  of  reprefenting  the  moon’s  place,  muff  reprefen t 
the  place  of  high  water. 

Thus  have  ^ve  obtained  a  general,  though  not  very 
accurate,  view  of  the  phenomena  which  muff  take  place 
in  different  latitudes  and  in  different  declinations  of  the 
fun  and  moon,  provided  that  the  phyfical  theory  which 
determines  the  form  and  pofition  of  the  watery  fphe  roid 
be  juff.  We  have  only  to  Compute,  by  a  very  fimple 
prercefs  of  fpherical  trigonometry,  the  place  of  the  pole 
of  this  fpheroid.  The  fecond  conftruCtion,  in  fig.  8. 
fhows  us  all  the  circumftances  of  the  time  and  Wight  of  * 
high  Water  at  any  point.  It  will  be  recollrCbd,  that  in 
computing  this  place'  of  the  pole,  the  anticipation  of  20 
degrees,  arifing  from  the  inertia  of  the  waters,  tnuft  be 
attended  to. 

3  I  Were 
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Were  we  to  infiitute  a  comparifon  of  this  theory  with 
obfervation,  without  farther  consideration,  we  fliould 

ill  find  it  unfavourable,  partly  in  refpeft  of  the  heights 
of  the  tides,  and  more  remarkably  in  refpe£l  of  the  time 
of  low  water.  We  muff  again  confider  the  effe&s  of 
the  inertia  of  the  waters,  and  recoiled,  that  a  regular 
theoretical  tide  differs  very  little  in  its  progrefs  from  the 
motion  of  a  wave.  Even  along  the  free  ocean,  its  mo¬ 
tion  much  refembles  that  of  any  other  wave.  All  waves 
are  propagated  by  an  ofeillatory  motion  of  the  waters, 
precifely  fimilar  to  that  of  a  pendulum.  It  is  well 
known,  that  if  a  pendulum  receive  a  fmall  impulfe  in 
the  time  of  every  defcent,  its  vibrations  may  be  increaf- 
ed  to  infinity.  Did  the  fucceffive  adlions  of  the  fun  or 
moon  jult  keep  time  with  the  natural  propagation  of  the 
tides,  or  the  natural  ofcillations  of  the  waters,  the  tides 
would  alfo  augment  to  infinity  :  But  there  is  an  infinite 
odds  again!!  this  exaft  adjuffment.  It  is  much  more 
probable  that  the  a&ion  of  to-day  interrupts  or  checks 
the  ofcillation  produced  by  yefferday’s  action,  and  that 
the  motion  which  we  perceive  in  this  day’s  tide  is  what 
remains,  and  is  compounded  with  the  adlion  of  to-day. 
This  being  the  cafe,  we  fhould  expedl  that  the  nature 
of  any  tide  will  depend  much  on  the  nature  of  the  pre¬ 
ceding  tide.  Therefore  we  fiiould  expeft  that  the  fupe- 
rior  and  inferior  tides  of  the  fame  day  will  be  more  near¬ 
ly  equal  than  the  theory  determines.  The  whole  courfe 
of  obfervation  confirms  this.  In  latitude  450,  the  fupe- 
rior  and  inferior  tides  of  one  day  may  differ  in  the  pro¬ 
portion  of  to  1,  and  the  tides  correfponding  to  the 
greateft  and  leaft  declinations  of  the  moon  may  differ 
nearly  as  much.  But  the  difference  of  the  fuperior  and 
inferior  tides,  as  they  occur  in  the  lift  of  Obfervations 
at  Rochefort,  is  not  the  third  part  of  this,  and  the 
changes  made  by  the  moon’s  declination  is  not  above 
one-half.  Therefore  we  (hall  come  much  nearer  the 
true  meafure  of  a  fpring  tide,  by  taking  the  arithme¬ 
tical  mean,  than  by  taking  either  the  fuperior  or  in¬ 
ferior. 

We  fliould  expeft  lefs  deviation  from  the  theory  in 
the  gradual  diminution  of  the  tides  from  fpring  tide  to 
neap  tide,  and  in  the  gradual  changes  of  the  medium 
tide  by  the  declination  of  the  moon  ;  becaufe  the  fuc- 
ceffive  changes  are  very  fmall  5  and  when  they  change 
in  kind,  that  is,  diminifh  after  having  for  fome  time 
augmented,  the  change  is  by  infenfible  degrees.  This 
is  molt  accurately  confirmed  by  obfervation.  The  vaft 
colle&ion  made  by  Caffmi  of  the  Obfervations  at  Breft 
being  examined  by  Bernoulli,  and  the  medium  of  the 
two  tides  in  one  day  being  taken  for  the  tide"  of  that 
day,  he  found  fuch  an  agreement  between  the  pro- 
greffion  of  thefe  medium  tides  and  the  progreflion  of 
the  lines  MS  of  fig.  4.  that  the  one  feemed  to  be 
calculated  by  the  other.  He  found  no  lefs  agreement 
in  the  changes  of  the  medium  tides  by  the  moon’s  de¬ 
clination. 

In  like  manner,  the  changes  produced  by  the  differ¬ 
ent  diffances  of  the  moon  from  the  earth,  were  found 
abundantly  conformable  to  the  theory,  although  not  fo 
exa£!  as  the  other.  This  difference  or  inferiority  is  eafily 
accounted  for  :  When  the  mcOn  changes  in  her  mean 
diffance,  one  of  the  neap  tides  is  uncommonly  fmall, 
and  therefore  the  fucceflive  diminutions  are  very  great 
and  one  tide  fenfibly  affe&s  another.  The  fame  circum- 
ffsnce  operates  when  fhe  changes  in  apogee,  by  reafon 
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of  a  very  large  fpring  tide.  And  the  changes  eorre- 
fponding  both  to  the  fun’s  diftancefrom  the  earth  and 
his  declination  agreed  almoff  exactly. 

All  thefe  things  confidered  together,  tve  have  abun¬ 
dant  reafon  to  conclude,  tlrat  not  only  the  theory  itfelf 
is  juft  in  principle  (a  thing  which  no  intelligent  natura 
lift  can  doubt),  but  alfo  that  the  data  which  are  attuned 
in  the  application  are  properly  chofen  ;  that  is,  that  the 
proportion  of  two  to  five  is  very  nearly  the  true  propor¬ 
tion  of  the  mean  folar  and  lunar  forces.  If  we  now 
compute  the  medium  tide  for  any  place  in  fucceffion 
from  fpring  tide  to  neap  tide,  and  ftill  more,  if  we. 
compute  the  feries  of  times  of  their  occurrence,  we 
ftiall  find  as  great  an  agreement  as  can  be  defired. 
Not  but  that  there  are  many  irregularities  ;  but  thefe 
are  evidently  fo  anomalous,  that  we  can  aferibe  them 
to  nothing  but  circumftances  which  are  purely  local. 

This  general  rule  of  computation  mull  be  formed  in 
the  following  manner  : 

The  fpring  tide,  according  to  theory,  being  called  A, 
and  the  neap  tide  B,  recoiled  that  the  fpring  tide,  ac- 
cording  to  the  regular  theory,  is  meafured  by  M  -t  S. 
Recoiled!  alfo,  that  when  the  lunar  tide  only  is  confider¬ 
ed  the  fuperior  fpring  tide  is  Mxfin.*,  ZM  (fig.  8.). 
But  when  we  confider  the  adlion  of  two  adjoining  tides 
on  each  other,,  we.  find  it  fafer  to  take  the  medium  of 
the  fuperior  and  inferior  tides  for  the  meafure:  and  this 

»  M  X  1+^OsZftXo^Mg  La  ^  ^  ci]| 

ed  m.  _  This  being  totally  the  effeft  of  M  as  modified 
by  latitude  and  declinatioir,  may  be  taken  as  its  pro¬ 
per  meafure,  by  which  we  are  to  calculate  the  other 

tides  of  the  monthly  feries  from  fpring  tide  to  neap 
tide.  is  1 

In  like  manner,  we  muft  compute  a  value  for  S,  as. 
modified  by  declination  and  latitude ;  call  this  s.  Then 
fay,  • 

M-f-S  ;  A=m-\-s  :  A x . 

'  M-f-S 

This  fourth  proportional  will  give  the  fpring  tide  as 
modified  foi  the  given  declination  of  the  luminaries,  and 
the  latitude  of  the  place. 

Now  recoiled!,  that  the  medium  tide,  when  the  lumi¬ 
naries  are  in  the  equator,  is  A  X  cof.2  lat.  Therefore 
let  F  be  the  fpring  tide  obferved  at  any  place  when  the 
luminaries  are  in.  the  equator  ;  and  let  this  be  the  me- 
dium  of  a  great  many  obfervations  made  in  thefe  cir¬ 
cumftances.  This  gives  A  •  cof.2  lat.  (as  modified  by 
the  peculiar  circumftances  of  the  place)  =F.  There¬ 
fore  the  fourth  proportional  now  given  changes  to  Fx 


m-j-s 


M-f-S 

tn _ 


cof? 
..r  *3 


lat. 


And  a  fimilar  fubftitute  for  B  is  G 


M — S  *  cof.1  lat. 

Laftly,  To  accommodaie’our  formulae  to  every  di- 
ftance  of  the  earth  from  the  fun  and  moon,  let  D  and  A 
be  the  mean  difiances  of  the  fun  and  moon,  and  d and  $ 
their  difiances  at  the  given  time}  and  then  tlietwofub- 
fiitutes  become 


A5  d 3  M-J-31  D3  S 
d 3 

A3  a 3  M — 23  D3  S 
d>  V  (M~S) 


X  Fx 


XGX 


(M-j-S)  cof?  lat. 
m-\-s 

{M. 


-S)  cof.*  lat. 

The 
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if.  The  half  futn  of  thefe  two  quantities  will  be  the  MC, 
u|  y— ~ '  and  their  half  difference  will  be  the  SC,  of  fig.  4.  with 
which  we  may  now- operate,  in  order  to  find  the  tide  for 
any  other  day  of  the  mcnftrual  feries,  by  means  of  the 
elongation  a  of  the  moon  from  the  fun  ;  that  is,  we  mud 
fay  MC-f-CS  :  MC— -CSzrtan.  a  :  tan.  b  ;  then  xztz 

and  yzz — -.  And  MS,  the  height  of  the  tide, 
is  MC  X  cof.  2  y-KCS  X  cof.  2  AT. 

Such  is  the  general  theory  of  the  tides,  deduced  from 
the  principle  of  univerfal  gravitation,  and  adjufted  to 
that  proportion  of  the  folar  and  lunar  forces  which  is 
rnoft  confident  with  other  celeftial  phenomena*  The 
comparifon  of  the  greateft  and  lead  daily  retardations  of 
the  tides  was  with  great  judgment  preferred  to  the  pro¬ 
portion  of  fpring  and  neap  tides,  felefted  by  Sir  Ifaac 
Newton  for  this  purpofe.  This  proportion  mud  depend 
on  many  local  circumdances.  When  a  wave  or  tide 
comes  to  the  mouths  of  two  rivers,  and  fends  a  tide  up 
each,  and  another  tide  of  half  the  magnitude  comes  a 
fortnight  after  ;  the  proportion  of  tides  fent  up  to  any 
given  places  of  thefe  rivers  may  be  extremely  different. 
Nay,  the  proportion  of  tides  fent  up  to  two  didant 
places  of  the  fame  river  can  hardly  be  the  fame  •,  nor 
are  they  the  fame  in  any  river  that  we  know.  It  can 
be  demondrated,  in  the  drifted  manner,  that  the  farther 
we  go  up  the  river,  where  the  declivity  is  greater,  the 
neap  tide  will  be  fmaller  in  proportion  to  the  fpring 
tide.  But  it  does  not  appear  that  the  time  of  fucceffion 
of  the  different  tides  will  be  much  affefted  by  local  cir- 
cumdance^.  The  tide  of  the  fecond  day  of  the  moon 
being  very  little  lefs  than  that  of  the  fird,  will  be  near¬ 
ly  as  much  retarded,  and  the  intervals  between  their 
arrivals  cannot  be  very  different  from  the  real  intervals 
of  the  undidurbed  tides  5  accordingly,  the  fucceffion  of 
the  highed  to  the  highed  but  one  is  found  to  be  the 
fame  in  all  places,  when  not  didurbed  by  different  winds. 
In  like  manner,  the  fucceffion  of  the  lowed  and  the 
lowed  but  one  is  found  equally  invariable  \  and  the 
highed  and  the  lowed  tides  obferved  in  any  place  muji 
be  accounted  the  fpring  and  neap  tides  of  that  place, 
whether  they  happen  on  the  day  of  full  and  half  moon 
or  not.  Nay,  we  can  fee  here  the  explanation  of  a  ge¬ 
neral  deviation  of  the  theory  which  we  formerly  no¬ 
ticed.  A  low  tide,  being  lefs  able  to  overcome  ob- 
druftions,  will  be  fooner  flopped,  and  the  neap  tides 
fhould  happen  a  little  earlier  than  by  the  undidurbed 
theory. 

With  all  thefe  correftions,  the  theory  now  delivered 
will  be  found  to  correfpond  with  obfervation,  with  all 
the  exaftnefs  that  we  can  reafonably  expeft.  We  had 
an  opportunity  of  comparing  it  with  the  phenomena  in 
a  place  where  they  are  very  lingular,  viz.  in  the  harbour 
of  Biffededt  in  Iceland.  The  equator  of  the  watery 
fpheroid  frequently  paffes  through  the  neighbourhood  of 
this  place,  in  a  variety  of  pofitions  with  refpeft  to  its 
parallel  of  diurnal  revolution,  and  the  differences  of  fu- 
perior  and  inferior  tides  are  mod  remarkable  and  va¬ 
rious.  We  found  a  wonderful  conformity  to  the  mod 
diverlified  circumdances  of  the  theory. 

There  is  a  period  of  18  years,  refpefting  the  tides  in 
Iceland,  taken  notice  of  by  the  ancient  Saxons  5  but 
it  is  not  didinftly  described.  Now  this  is  the  period 
*£  the  moon’s  nod«s,  and  of  the  greated  and  lead  incli¬ 


nation  of  her  orbit  to  the  equator.  It  is  therefore  the 
period  of  the  pofitions  of  the  equator  of  the  tides 
which  ranges  round  this  idand,  and  very  fenfibly  affefts 
them. 

Hitherto  we  have  fuppofed  the  tides  to  be  formed  on 
an  ocean  completely  covering  the  earth.  Let  us  fee 
how  thofe  may  be  determined  which  happen  in  a  fmail 
and  confined  fea,  fuch  as  the  Cafpian  or  the  Black  fea. 
The  determination  in  this  cafe  is  very  fimple.  As  no 
fupply  of  water  is  fuppofed  to  come  into  the  bafon,  it  is 
fufceptible  of  a  tide  only  by  finking  at  one  end  and  ri- 
fing  at  the  other.  This  may  be  illudrated  by  fig.  6. 
where  C  s,  C  y,  are  two  perpendicular  planes  bounding 
a  finall  portion  of  the  natural  ocean.  The  water  will 
fink  at  55  and  rife  at  x9  and  form  a  furface  otr  parallel 
to  the  equilibrated  furface  y  s.  It  is  evident  that  there 
will  be  high  water,  or  the  greated  podible  rife,  at  r% 
when  the  bafon  comes  to  that  pofition  where  the  tan-* 
gent  is  mod  of  all  inclined  to  the  diameter.  This  will 
be  when  the  angle  /  CB  is  450  nearly,  and  therefore 
three  lunar  hours  after  the  moon’s  fouthing  ;  at.  the  fame 
time,  it  will  be  low  water  at  the  other  end.  It  is  plain 
that  the  rife  and  fall  mud  be  exceedingly  fmail,  and  that 
there  will  be  no  change  in  the  middle.  The  tides  of 
this  kind  in  the  Cafpian  fea,  in  latitude  450,  whofe  ex¬ 
tent  in  longitude  does  not  exceed  eight  degrees,  are  not 
above  feven  inches  ;  a  quantity  fo  fmail,  that  a  flight 
breeze  of  wind  is  fufficient  to  check  it,  and  even  to  pro¬ 
duce  a  rife  of  the  waters  in  the  oppofite  direftion.  We 
have  not  met  with  any  accounts  of  a  tide  being  obferved 
in  this  fea. 

It  fhould  be  much  greater,  though  dill  very  fmail,  in 
the  Mediterranean  fea.  Accordingly,  tides  are  obferved 
there,  but  dill  more  remarkably  in  the  Adriatic,  for  a 
reafon  which  will  be  given  by  and  by.  We  do  not 
know  that  tides  have  been  obferved  in  the  great  lakes 
of  North  America.  Thefe  tides,  though  fmail,  fhould 
be  very  regular. 

Should  there  be  another  great  bafon  in  the  neigh¬ 
bourhood  of  z  x ,  lying  ead  or  wed  of  it,  we  fhould  ob- 
ferve  a  curious  phenomenon.  It  would  be  low  water  on 
one  fide  of  the  fhore  2;  when  it  is  high  water  on  the 
other  fide  of  this  partition.  If  the  tides  in  the  Euxine 
and  Cafpian  feas,  or  in  the  American  lakes  which  are 
near  each  other,  could  be  obferved,  this  phenomenon 
fhould  appear,  and  would  be  one  of  the  prettied  exam¬ 
ples  of  univerfal  gravitation  that  can  be  conceived. 
Something  like  it  is  to  be  feen  at  Gibraltar.  It  is  high 
water  on  the  ead  fide  of  the  rock  about  10  o’clock  at 
full  and  change,  and  it  is  high  water  on  the  wed  fide, 
not  a  mile  didant,  at  1 2.  This  difference  is  perhaps 
the  chief  caufe  of  the  fingular  current  which  is  obferved 
in  the  Straits  mouth.  There  are  three  currents  obferv 
ed  at  the  fame  time,  which  change  their  direftions 
every  I  2  hours.  The  fmail  tide  of  the  Mediterranean 
proceeds  along  the  Barbary  fhore,  which  is  very  uni¬ 
form  all  the  way  from  Egypt,  with  tolerable  regularity. 
But  along  the  northern  fide,  where  it  is  greatly  ob- 
flrufted  by  Italy,  the  iflands,  and  the  eaft  coad  'of 
Spain,  it  fets  very  irregularly  ;  and  the  perceptible  high 
water  on  the  Spanifh  coad  differs  four  hours  from  that 
of  the  fouthern  coad.  Thus  it  happens,  that  one  tide 
ranges  round  Europa  point,  and  another  along  the  fhore 
near  Ceuta,  and  there  is  a  third  current  in  the  middle 
different  from  both.  Its  general  direftion  is  from  the 
3  I  2  Atlantic 
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Atlantic  ocean  into  the  Mediterranean  fea,Tut  it  fome- 
times  comes  out  when  the  ebb  tide  in  the  Atlantic  is 
confiderable. 

Suppofe  the  moon  over  the  middle  of  the  Mediter¬ 
ranean.  The  furface  of  the  fea  will  be  level,  and  it  will 
be  half  tide  at  both  ends,  and  therefore  within  the 
Straits  of  Gibraltar.  But  without  the  Straits  it  is  with¬ 
in  half  an  hour  of  high  water.  Therefore  there  will  be 
a  current  letting  in  from  the  Atlantic.  About  three 
and  a  half  hours  after,  it  is  high  water  within  and  half 
ebb  without.  The  current  now  fets  out  from  the  Me¬ 
diterranean.  Three  hours  later,  it  is  low  water  with¬ 
out  the  Straits  and  half  ebb  within  ;  therefore  the  cur¬ 
rent  has  been  felting  out  all  this  while.  Three  hours 
later,  it  is  half  flood  without  the  Straits  and  low  water 
within,  and  the  current  is  again  fetting  in,  See. 

Were  the  earth  fluid  to  the  centre,  the  only  fenfibie 
motion  of  the  waters  would  be  up  and  down,  like  the 
waves  on  the  open  ocean,  which  are  not  brullied  along 
by  drong  gales.  But  the  diallownefs  of  the  channel 
makes  a  horizontal  motion  neceffary,  that  water  may  be 
fupplied  to  form  the  accumulation  of  the  tide.  When 
this  is  formed  on  a  flat  fhelving  coad,  the  water  mud 
flow  in  and  out,  on  the  flats  and  fands,  while  it  rifes 
and  falls,  I  hele  horizontal  motions  mull  be  greatly 
modified  by  the  channel  or  bed  along  whicli  they  move. 
When  the  channel  contra&s  along  the  line  of  flowing 
water,  the  wave,  as  it  moves  up  the  channel,  and  is 
checked  by  the  narrowing  Ihores,  mud  be  refle&ed 
back,  and  keep  a-top  of  the  waters  dill  flowing  in  un¬ 
derneath.  Thus  it  may  rife  higher  in  thefe  narrow  Teas 
than  in  the  open  ocean.  This  may  ferve  to  explain  a 
little  the  great  tides  which  happen  on  feme  coafts,  fuch 
as  the  coad  of  Normandy.  At  St  Malo  the  flood  fre¬ 
quently  rifes  50  feet.  But  we  cannot  give  any  thing 
like  a  full  or  fatisfa&ory  account  of  thefe  Angularities! 

In  the  bay  of  Fundy,.  and  particularly  at  Annapolis 
Royal,  the  water  fometimes  rifes  above  100  feet.  This 
Teems  quite  inexplicable  by  any  force  of  the  fun  and 
moon,  which  cannot  raife  the  waters  of  the  free  ocean 
more  than  eight  feet.  Thefe  great  floods  are  unqueftion- 
ably  owing  to  the  proper  timing  of  certain  ofcillations 
or  currents  adjoining,  by  which  they  unite,  and  form 
one  of  great  force.  Such  violent  motions  of  water  are 
frequently  feen  on  a  fmall  fcale  in  the  motions  of  brooks 
and  rivers  }  but  we  are  too  little  acquainted  with  hy- 
draulics  to  explain  them  with  any  precifion. 


We  have  feen  that  there  is  an  ofcillation  of  waters 
formed  under  the  fun  and  moon  ;  and  that  in  confe¬ 
quence  of  the  rotation  of  the  earth,  the  inertia  and  the 
want  of  perfeft  fluidity  of  the  waters,  and  obftruaions 
m  the  channel,  this  accumulation  never  reaches-  the 
place  where  it  wojjld  finally  fettle  if  the  earth  did  not 
turn  round  its  axis.  The  confequence  of  this  mud  be  a 
general  current  of  the  waters  from  ead  to  wed.  This 
may  be  feen  in  another  way.  The  moon  in  her  orbit 
round  the  earth  has  her  gravity  to  the  earth  diminifhed 
by  the  fun  s  didurbing  force,  and  therefore  moves  in  an 
orbit  lefsincurvated  than  (he  would  deferibe  independent 
of  the  fun  s  a£hon.  She  therefore  employs  a  longer 
tune.  .  If  the  moon  were  fo  near  the  earth  as  atmod  to 
touch  it,  the  fame  thing  would  happen.  Therefore  fop. 
pole  the  moon  turning  round  the  earth,  almod  in  con¬ 
tact  with  the  equator,  with  her  natural  undifturbed  pe- 
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riodic  time,  and  that  the  earth  is  revolving  round  its 
axis  in  the  fame  time,  the  moon  would  remain  continu. 
ally  above  the  fame  fpot  of  the  earth’s  furface  (fuppofe 
the  city  of  Quito),  and  a  fpe&ator  in.  another  planet 
would  fee  the  moon  always  covering  the  fame  fpot.  Now 
let  the  fun  a&.  This  will  not  affeci  the  rotation  of  the 
earth,  becaufe  the  adtion  on  one  part  is  exadlly  balanced 
by  the  adion  on  another.  But  it  will  affe&  the  moon. 
It  will  move  more  {lowly  round  the  earth’s  centre,  and 
at  a  greater  didance.  It  will  be  left  behind  by  the  city 
of  Quito,  which  it  formerly  covered.  And  as  the  earth 
moves  round  from  wed  to  ead,  the  moon,  moving  more 
dowly,  will  have  a  motion  to  the  wed  with  refpeft  to 
Quito.  In  like  manner,  every  particle  of  water  has  its 
gravity  diminifhed,  and  its  diurnal  motion  retarded; 
and  hence  arifes  a  general  motion  or  current  from  ead 
to  \veft.  This  is  very  didin&ly  perceived  in  the  At- 
lantic  and  Pacific  oceans.  It  comes  round  the  Cape  of 
Good  Hope,  ranges  along  the  eoad  of  Africa,  and  then 
fets  diredlly  over  to  America,  where  it  meets  a  fimiiar 
dream  which  comes  in  by  the  north  of  Europe.  Meet¬ 
ing  the  diores  of  America,  it  is  defatted  both  to  the 
fouth  along  the  coad  of  Brazil,  and  to  the  north  along 
the  North  American  diores,  where  it  forms  what  is  call¬ 
ed  the  Gulf  Stream,  becaufe  it  comes  from  the  gulf  of 
Mexico.  This  motion  is  indeed  very  dow,  this  being 
fufficient  for  the  accumulation  of  feven  or  eight  feet  on 
the  deep  ocean  ;  but  it  is  not  altogether  infenfible. 

We  may  expeft  differences  in  the  appearances  on  the 
wedern  dioresof  Europe  and  Africa,  and  on  thetveflern 
diore  of  America,  from  the  appearances  on  the  eaflern 
coads  of  America  and  of  Afia,  for  the  general  current 
obdru&s  the  waters  from  the  wedern  diores,  and  fends 
them  to  the  eadern  diores.  Alfo  when  we  compare  the 
wide  opening  of  the  northern  extremity  of  the  Atlantic 
ocean  with  the  narrow  opening  between  Kamtfchatka 
and  America,  we  fhould  expedt  differences  between  the 
appearances  on  th$  wed  coads  of  Europe  and  of  Ame¬ 
rica.  The  obfervations  made  during  the  circumnaviga¬ 
tions  of  Captain  Cook  and  others  {how  a  remarkable 
difference.  All  along  the  wed  coad  of  North  America 
the  inferior  tide  is  very  trifling,  and  frequently  is  not 
perceived. 

In  the  very  fame  manner,  the  didurbing  forces  of  the 
fun  and  moon  form  ai  tide  in  the  fluid  air  which  fur- 
rounds  this  globe,  confiding  of  an  elevatiop  and  de- 
preflion,  which  move  gradually  from  ead  to  wed.  Nei¬ 
ther  does  this  tide  ever  attain  that  ptofition  with  refpeft 
to  the  didurbing  planets  'which  it  would  do  were  the 
earth  at  red  on  its  axis.  Hence  arifes  a  motion  of  the 
whole  air  from  ead  to  wed  ;  and  this  is  the  principal 
caufe  of  the  trade-winds.  They  are  a  little  accelerated 
by  being  heated,  and  therefore  expanding.  They  ex¬ 
pand  more  to  the  wedward  than  in  the  oppofite  direc¬ 
tion,  becaufe  the  air  expands  on  that  fide  into  air  which 
is  now  cooling  and  contracting.  Thefe  winds  very  evi¬ 
dently  follow  the  fun’s  motion,  tending  more  to  the 
fouth  or  north  as  he  goes  fouth  or  north.  Were  this 
motion  confider ably  affected  by  the  expanfion  of  heated 
air,  we  fhould  find  the  air  rather  coming  northward  and 
fouthward  from  the  torrid  zone,  in  confequence  of  its 


expanfion  in  that  climate.  We  repeat  it,  it  is  almod 


folely  produced  by  the  aerial'  tide,  and  is  neceffary  for 
the  very  formation  of  this  tide.  We  cannot  perceive 
the  accumulation.  It  cannot  affedt  the  barometer,  as 

many 
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ride,  many  think,  becaufe,  though  the  air  becomes  deeper,  it 
-v-' becomes  deeper  only  when  it  is  made  lighter  by  the 
gravitation  to  the  fun.  Inftead  of  prefiing  more  on  the 
cittern  of  the  barometer,  we  imagine  that  it  preffeslefs; 
becaufe,  like  the  ocean,  it  never  attains  the  height  to 
which  it  tends.  It  remains  always  too  low  for  equili¬ 
brium,  and  therefore  it  fhould  prefs  with  lefs  force  on 
the  cittern  of  a  barometer. 

There  is  an  appearance  precifely  fimilar  to  this  in  the 
planet  Jupiter.  He  is  furrounded  by  an  atmofphere 
which  is  arranged  in  zones  or  belts,  probably  owing  to 
climate  differences  of  the  different  latitudes,  by  which 
each  feems  to  have  a  different  kind  of  Iky.  Something 
like  this  will  appear  to  a  fpe&ator  in  the  moqn  looking 
at  this  earth.  The  general  weather  and  appearance  of 
the  fky  is  confiderably  different  in  the  torrid  and  tem¬ 
perate  zones.  Jupiter’s  belts  are  not  of  a  conttant  Ihape 
and  colour  *y  but  there  often  appear  large  fpots  or  tnifts 
of  cloud,  which  retain  their  ihape  during  feveral  revo¬ 
lutions  of  Jupiter  round  his  axis.  To  judge  of  his  rota: 
tion  by  one  of  thefe,  we  (hould  fay  that  he  turns  round 
in  9.55.  There  is  alfo  a  brighter  fpot  which  is  fre¬ 
quently  feen,  occupying  one  certain  fituation  on  th& 
body  of  Jupiter.  This  is  furely  adherent  to  his  body, 
and  is  either  a  bright- coloured  country,  or  perhaps  a 
tra&  of  clouds  hovering  over  fome  volcano.  This  fpot 
turns  round  in  9.51^.  And  thus  there  is  a  general  cur¬ 
rent  in  his  atmofphere  from  eatt  to  weft. 

Both  the  motion  of  the  air  and  of  the  water  tend  to 
diminifh  the  rotation  of  the  earth  round  its  axis  ;  for 
they  move  flower  than  the  earth,  becaufe  they  are  re¬ 
tarded  by  the  luminaries.  They  mutt  communicate  this 
retardation  to  the  earth,  and  mutt  take  from  it  a  quan¬ 
tity  of  motion  precifely  equal  to  what  they  want,  in  or¬ 
der  to  make  up  the  equilibrated  tide.  In  all  probability 
this  retardation  is  coni penfa ted  by  etheir  c&ufes  *,  for  no 
retardation  can  be  obferved.  This  would  ha\^e  altered 
the  length  of  the  year  fince  the  time  of  Hipparchus, 
giving  it  a  fmaller  number  of  days.  We  fee  caufes  of 
eorfipenfatiotf.  Thd  continual  wafhing  down  of  foil  front 
the  elevated  parts  of  the  earth  mutt  produce  this  effe£f, 
by  communicating  fd  the'  valley  on  which  it  is  brought 
to  rett  the  excefs’  of  diurnal  velocity  which  it  had  on  the 
mountain  top’. 

While  we  Were  employed  on  this  article,  a  book  was 
put  into  our  hands  called-  Studies  of  Nature ,  by  a  Mr 
Saint  Pierce.  This  author  fcouts  the  Newtonian  theory 
of  the  tides*  as’ erroneous  in  principle,  and  as  quite  in- 
fufficient  for  explaining  tire  phenomena ;  and  he  afcribes 
all  phenomena;  of  the  tides  to  tire  liquefa£lk>n  of  the  ices 
and  fnows  of  the  circumpolar  regions,  and  the  greater 
length  of  the  polar  than  of  the  equatorial  axis  of  the 
earth.  He  is  a*  iUah  of  whom  we  Wi(h  to  fpeak  with  re- 
fpe£l,  for  his  conttant  attention  to  final  c’aufes,  and  the 
proof  thence  refulting  of  the  wifdom  and  goodnefs  of 
God.  For  this  he  is  entitled  to  the  greater  praife,  that 
it  required  no  fmall  degree  of  fortitude  to  refill  the  in¬ 
fluence  of  national  example,  and  to  retain  his  piety  in 
the  midft  of  a  people  who  have  drunk  the  very  dregs  of 
the  atheifm  of  ancient  Greece.  This  is  a*  fpecies  of  merit 
barely  to  be  met  with  in  a  Frenchman  of  the  prefent 
day  5  but  as  a  philofopher,  M.  de  St  Pierre  can  lay 
claim  to  no  other  merit  except  that  of  having  colle£ted 
liiany  important  fa&s.  The  argument  which  he  em¬ 
ploys  to  prove  that  the  earth  is  a  prolate  fpheroid,  is  a 
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direft  demonftration  of  the  truth  of  the  contrary  opi-  Tide 

nion  ;  and  the  melting  of  the  ice  and  fnows  at  the  poles  H 
cannot  produce  thefmallett  motion  in  the  waters.  Were  ,  °n‘ 

there  even  ten  times  more  ice  and  fnow  floating  on  the 
northern  fea  than  there  is,  and  were  it  all  to  melt  in 
one  minute,  there  would  be  no  flux  from  it  3  for  it 
would  only  fill  up  the  fpace  which  it  formerly  occupied 
in  the  water.  Of  this  any  perfon  will  be  convinced, 
who  fliall  put  a  handful  of  fnow  fqueezed  hard  into  a 
jar  of  water,  and  note  the  exa<R  height  of  the  water. 

Let  the  fnow  melt,  and  he  will  find  the  water  of  the 
fame  height  as  before. 

TlDE-Waiters ,  or  Tidefmen ,  are  inferior  officers  be¬ 
longing  to  the  cuftomhoufe,  whofe  employment  is  to 
watch  or  attend  upon  fliips  until  the  cuftoms  be  paid  i 
they  get  this  name  from  their  going  on  board  fhips  on 
their  arrival  in  the  mouth  of  the  Thames  or  other  ports, 
and  fo  come  up  with  the  tide. 

TIEND,  in  Scots  Law.  See  Teind. 

TIERCE,  or  TeircE,  a  meafure  of  liquid  things,  as  * 
wine,  oil,  &c.  containing  the  third  part  of  a  pipe,  or  42 
gallons. 

TIERCED,  in  Heraldry,  denotes  the  fliield  to  be 
divided  by  any  part  of  the  partition-lines,  as  party, 
coupy,  tranchy,  or  tailly,  into  three  equal  parts  of  dif¬ 
ferent  colours  or  metals. 

TIGER.  See  Felis,  Mammalia  Index. 

TlGER-Wo!f  the  name  of  the  hyoena  at  the  Cape  of 
Good  Hope.  See  CaniS,  Mammalia  Index . 

TIGRIS,  a  river  of  Afia,  which  has  its  fource  near 
that  of  the  Euphrates  in  the  mountain  Tehildir  in  Tur¬ 
komans  :  afterwards  it  feparates  Diarbeck  from  Erze- 
rum,  and  Khufiflan  from  Irac-Arabia  ;  and  uniting  with 
the  Euphrates  at  Gorno,  it  falls  into  the  gulf  of  Baf- 
forah,  under  the  name  of  Sc/iat  el-Arab.  This  river 
paffes  by  Diarbtkir,  Gczira,  Mouful,  Bagdad,  Gorno, 
and  B^fforah. 

TILIA,  Lime,  or  Linden -tree,  a  genus  of  plants 
belonging  to  the  clafs  of  polyandria  ;  and  in  the  natural 
fyftem  ranging  under  the  Columniferes •  See  Botany 
Index . 

TILLEMONT,  Sebastian  le  Nain  de.  See 
Nain. 

TILLER  of  a  SNIP,  a  flrong  piece  of  wood  fatten¬ 
ed  in  the  head  of  the  rudder,  and  in  fmall  fliips  and 
boats  called  the  helm. 

TILLOEA,  a  genus  of  plants  belonging  to  theclafl* 
of  tetrandria  ;  .and  in  the  natural  fyflem  ranging  under 
the  13th  order,  Sutculentce .  See  EbTANY  Index . 

TILLOTSON,  John,  a  celebrated  archbifhop  of 
Canterbury,  was  the  fon  of  Robert  Tillotfon  of  Sower- 
by,  .in  the  parifh  of  Halifax  in  Yorkfh'ire,  clothier  * 
and  wa^  born  th£r6  in  the’  year  1630.  He  ftudied  in 
Clare-hall,  Cambridge' ;  and  in  1656  left  this  college, 
in  order  to  become  tutor  to  the  foil  of  Edmund  Pri- 
deaux,  Efq.  of  Ford  abbey  in  Devonfhire.  He  was 
afterwards  curate  to  Hr  Hacket,  vicar  of  Chefhunt,  in 
Hertford fhirc.  hi  1663  he  was  prefer/ed  by  Sir  Tho¬ 
mas  Barnardifton  to  the  re&ory  of  Kettcn  or  Kedding- 
ton  in  the  county  of  Suffolk  ;  but  was  the  next  year 
chofen  preacher  to  Lincoln’s  Inn,  when  he  procured 
Ketton  to  be  bellowed  on  his  curate.  Fie  was  greatly 
admired  in  London  for  his  fermons  5  and  in  the  fame 
year  was  chofen  Tuefday-le&urer  at  St  Lawrence’s 
church,  London,  where  his  leisures  were  frequented  by 
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all  die  divines  of  the  city,  and  by  many  perfons  of  qua¬ 
lity  and  diftmfHon.  In  r  666,.  he  took  the  degree  of 
Doftor  of  Divinity  at  Cambridge  ;  in  1669,  was  made 


prebendary  of  Canterbury  ;  in  1672,  was  admitted  dean 
of  that  cathedral  ;  and  three  years  after,  was  made  a 
prebendary  of  St  Paul’s  cathedral,  London.  In  1679, 
he  became  acquainted  with  Charles  earl  of  Shrewfbury* 
whom  he  converted  from  Popery  ;  and  the  next  year 
1-efufed  to  fign  the  clergy  of  London’s  addrefs  of  thanks 
to  King  Charles  II.  for  not  agreeing  to  the  bill  of  ex~ 
clufion  of  the  duke  of  York.  In  1683,  he  vifited  the 
unfortunate  Lord  RulTelwhen  under  condemnation  5  and 
attended  him  in  his  laft  moments  on  the  fcaffold.  I11 
1689,  he  was  inftalled  dean  of  St  Paul’s ;  made  clerk  of 
the  clofet  to  King  William  and  Queen  Mary;  and  ap¬ 
pointed  one  of  the  commiffioners  to  prepare  matters  to 
be  laid  before  the  convocation,  in  order  to  a  compre- 
benfimi  of  all  Proteflants,  as  well  dillenters  as  church¬ 
men  ;  but  this  attempt  was  fruftrated  by  the  zeal  of 
thole  members  of  that  body,  who  refufed  to  admit  of 
any  alteration  in  things  con  felled  ly  indifferent.  In  1 69 1 , 
Dr  Tillotfon  was,  notwifhftanding  the  warmeft  remon- 
Ilrances  and  intreaties  on  his  part,  confecrated  archbi- 
ftiop  of  Canterbury,  and  four  days  after  was  fworn  one 
6x  the  privy  council ;  their  majefties  always  repofing  an 
entire  confidence  in  his  prudence,  moderation,  and 
integrity.  In  1694,  he  ^as  feized  with  a  palfy,  of 
•which  he  died  in  the  65th  year  of  his  age.  He.  was  in¬ 
terred  in  the  church  of  St  Lawrence  Jewry,  London, 
where  a  handfome  monument  is  erefted  to  his  memory. 
.Phis  learned  and  pious  divine,  while  living,  was  greatly 
inveighed  againft  by  the  enemies  of  the  revolution.  Af¬ 
ter,  his  death  there  was  found  a  bundle  of  bitter  libels 
which  had  been  publifhed  againft  him,  on  which  he  had 
written  with  his  own  hand,  “  I  forgive  the  authors  of 
thefe  books,  and  pray  God  that  he  may  alfo  forgive 
them.”  It  is  remarkable,  that  while  this  truly  great 
man  was  in  a  private  ftation,  he  always  laid  afide  two- 
tenths  of  his  income  for  charitable  ufes.  One  volume 
in  folio  of  Dr  Tillotfon ’s Jermons  was. publifhed  in  his 
life-time,  arid  corredled  by  his  own  hand  ;  they  were 
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meafures,  chiefly  by  the  motion  and  revolution  of  the 

I  he  general  idea  which  time  gives  in  every  thine  to 
which  it  is  applied,  is  that  of  limited  duration.  Thus 
we  cannot  fay  of  the  Deity,  that  he  exilts  in  time;  be- 
caufe  eternity,  which  he  inhabits,  is  abfolutely  uniform 
neither  admitting  limitation  nor  fueceffion.  See  Meta- 

PHYSICS,  209. 

Time,  in  Mujte,  is  an  affection  of  found,  by  which 
it  is  faid  to  be  long  or  fhort,  with  regard  to  its  continu- 
ance  in  the  fame  tone  or  degree  of  tune, 

Mufical  time  is  dift inguiflied  into  common  or  duple 
time,  and  triple  time.  * 

Double,  duple,  or  common  time,  is  when  the  notes 
are  in  a  duple  duration  of  each  other,  viz.  a  femibreve 
equal  to  two  minims, nmmim  to  two  crotchets,  a  crotch- 
et  to  two  quavers,  &c. 

Common  or  double  time  is  of  two  kinds.  The  firft 
when  every  bar  or  meafure  is  equal  to  a  femibreve,  or 
its  value  in  any  combination  of  notes  of  a  lefs  quantity. 
.Ihe  fecond  is  where  every  bar  is  equal  to  a  minim,  or 
its  value  in  lefe  notes.  The- movements  of  this  kind  of 
meafure  are  various,  but  there  are  three  common  dif- 
tmctions ;  the  firft^ow,  denoted  at  the  beginning  of 

the  line  by  the  mark  ;  the  fecond  brill,  marked 
thus  ^  ;  and  the  third  very  brifi,  thus  marked  £  J. 

.Triple  time  is  when  the  durations  of  the  notes  are 
triple  of  each  other,  that  is,  when  the  femibreve  is  equal 
to  three  minims,  the  minim  to  three  crotchets,  &c.  and 
it  is  marked  T. 

TlME-Keepers,  or  Injlruments  for  meofuring  Time. 
See  Clock,  Dial,  Watch,  &c. 

Harrifon's  TlME-Keeper.  See  Harrison  and  Lon- 
GITUDE. 

TIMOLEON,  a  celebrated  Corinthian  general,  who 
reftored  the  Syracufans  to  their  liberty,  and  drove  the 

Carthaginians  out  of  Sicily.  See  Syracuse,  N°  cq _ 
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.  abroad?a4fter°lSedeathf  from'hh  chapkin  S  Bark™  withTimon  th"  mT)a  ^  “  n0tpt0  be  confounded 

fort'll0  V  tTs6  w"  f°th°’  tHr  T7  °f  'uhkh  W3S  fold  of  Pviho.  andHvef  t V Pp,hf.fi!!!’?l.d?,fcT1,e 
fer  25001.  This  was  the  only  legacy  he  left  to  his 

XfefnllVP  r»hnftfxr  Ivor - C. _ 1  1  •  , 


family,  his  extefnfive  ciianty  having  confumed  his  yearly 
revenues  as  conftantly  as  they  came  to  his  hands.  King 
William,  however,  gave  two  grants  to  his  widow  ;  the 
firft  of  Which  was  an  annuity  of  400I.  during  the  term 
of  her  natural  life,  and  the  fecond  of  200I.  as  an  addi 
tion  to  the  former  annuity.  Dr  Tillotfon  wrote  fome 
other  works  befides  his  Sermons  ;  end  alfo  publifhed  Dr 
Barrow’s  works,  and  Dr  Wilkins’s  Treatife  of  the  Prin¬ 
ciples  and  Duties  of  Natural  Religion,  and  a  volume  of 
that  divine’s  Sermons. 

TIMBER,  wood  fit  for  building,  &c.  See  Tree 
and  STHENGm  of  Materials .  9 

.  UMBERS,  the  ribs  of  a  fhip,  or  the  incurvated 
pieces,  of  wood,  branching  outward  from  the  keel  in  a 
vertical  diredion,  fo  as  to  give  ftrength,  figure,  and  fo- 
lidity,  to  the  whole  fabric.  See  Ship-building,  book  i 
chap.  li. 

TIME,  a  fucceflion  of. phenomena  in  the  univerfe 
.or  a  mode  of  duration  marked  ly  certain  periods  or 


of  Pyrrho,  and  lived  in  the  time  of  PtolTmy  PhSi! 
phus.  He  took  fo  little  pains  to  invite  difciples  to  his 
ichool,  that  it  has  been  Laid  of  him,  that  as  the  Scy¬ 
thians  ftiot  flying  Timon  gained  pupils  by  running  from 
them.  He  was  fond  of  rural  retirement;  and  was  fo 
much  addifted  to  wine,  that  he  had  a  fuccefsful  conteft 
with  feveral  celebrated  champions  in  drinking.  Like 
Lucian,  he  wrote  with  farcaftic  humour  againft  the 
whole  body  of  philofophers.  The  fragments  of  his  fad- 
ncal  poem  fd/i,  often  quoted  by  the  ancients,  have 
been  carefully  collefted  by  Henry  Stephens  in  his  Poefts 
rhilofophwci.  Timon  lived  to  the  age  of  90  years. 

1  imon,  furnamed  Mifanthropos,  or  the  Man-hater,  a 
famous  Athenian,  who  lived  about  420  B.  C.  He  was 
one  day  afked,  why  he  loved  the  young  Alcibiades 
while  he  detefted  all  the  reft  of  the  human  race  ?  on 
which  he.  replied,  “  It  Is  becaufe  I  forefee  that  he  will 
be  the  rum  of  the  Athenians.”  He  carefully  avoided 
all  torts  of  company  ;  yet  went  one  day  to  an  alfembly 
ot  the  people,  and  cried  with  a  loud  voice,  “  That  he 
had  a  fig-tree  on  which  feveral  perfons  bad  hanged 

themfelves  $ 
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fimon  themfelves  3  but  as  he  intended  to  cut  it  down,  in  order  Laertes 

H  to  build  a  houfe  on  the  place  where  it  ftood,  he  gave 

imotbeus. thein  not;ce  0f  it,  that  if  any  0f  them  had  a  mind  to 
^  ^  hang  themfelves,  they  muft  make  hafte  and  do  it  fpee- 
dily.”  He  had  an  epitaph  engraved  on  his  tomb,  filled 
with  imprecations  againft  thofe  who  read  it.  Shake- 
fpeare  has  formed  a  tragedy  on  his  flory. 

TIMOR,  an  illand  of  Afia,  in  the  Eaft  Indian  fea, 
to  the  fouth  of  the  Moluccas,  and  to  the  eaft  of  the 
illand  of  Java,  being  150  miles  in  length,  and  37  in 
breadth.  It  abounds  in  fandal-wood,  wax  and  honey  3 
and  the  Dutch  have  a  fort  here.  The  inhabitants 
are  Pagans,  and  are  little  better  than  favages  3  and 
fome  pretend  they  had  not  the  ufe  of  fire  many  years 
ago. 

TIMOTHEUS,  one  of  the  moft  celebrated  poet-mu- 
ficians  of  antiquity,  was  born  at  Miletus,  an  Ionian  city 
of  Caria,  446  years  B.  C.  He  was  contemporary  with 
Philip  of  Macedon  and  Euripides  j  and  not  only  ex¬ 
celled  in  lyric  and  dithyrambic  poetry,  but  in  his  per¬ 
formance  upon  the  cithara.  According  to  Paufanias, 

‘he  perfe&ed  that  inftrument  by  the  addition  of  four 
new  firings  to  the  feven  which  it  had  before  ;  though 
Suidas  fays  it  had  nine  before,  and  that  Timotheus  only 
added  two,  the  10th  and  nth,  to  that  number.  See 
Lyre. 

With  refpeft  to  the  number  of  firings  upon  the  lyre 
of  Timotheus  :  The  account  of  Paufanias  and  Suidas  is 
confirmed  in  the  famous  fenatus-confultum  againfi  him, 
fiill  extant,  preferved  at  full  length  in  Boethius.  Mr 
Stillingfleet  has  given  an  extraft  from  it,  in  proof  of  the 
fimplicity  of  the  ancient  Spartan  mufic.  The  faft  is 
mentioned  in  Atheneeus  3  and  Cafaubon,  in  his  notes 
upon  that  author,  has  inferted  the  whole  original  text 
from  Boethius,  with  corre&ions.  The  following  is  a 
faithful  tranfiation  of  this  extraordinary  Spartan  a£l  of 
parliament.  “  Whereas  Timotheus  the  Milefian,  com¬ 
ing  to  our  city,  has  difhonoured  our  ancient  mufic,  and, 
defpifing  the  lyre  of  feven  firings,  has,  by  the  introduc¬ 
tion  of  a  greater  variety  of  notes,  corrupted  the  ears  of 
our  youth  3  and  by  the  number  of  his  firings,  and  the 
novelty  of  his  melody,  has  given  to  our  mufic  an  effe¬ 
minate  and  artificial  drefs,  inftead  of  the  plain  and  order¬ 
ly  one  in  which  it  has  hitherto  appeared  3  rendering  me¬ 
lody  infamous,  by  compofing  in  the  chromatic  inftead  of 
the  enharmonic  — - The  kings  and 


the  ephori  have  therefore  refolved  to  pafs  cenfure  upon 
Timotheus  for  thefe  things :  and,  farther,  to  oblige  him 
to  cut  all  the  fuperfluous  firings  of  his  eleven,  leaving 
only  the  feven  tones*,  and  to  banifh  him  from  our  city 3 
that  men  may  be  warned  for  the  future  not  to  introduce 

into  Sparta  any  unbecoming  cuftom.” - - 

#  The  fame  ftory,  as  related  in  Athenaeus,  has  this  ad¬ 
ditional  circumftance,  That  when  the  public  executioner 
wras  on  the  point  of  fulfilling  the  fentence,  by  cutting  off* 
the  new  firings,  Timotheus,  perceiving  a  little  ftatue  in 
the  fame  place,  with  a  lyre  in  his  hand  of  as  many  firings 
as  that  which  had  given  the  offence,  and  fhowing  it  to 
the  judges,  was  acquitted. 

It  appears  from  Suidas,  that  the  poetical  and  mufical 
compofitions  of  Timotheus  were  very  numerous,  and  of 
various  kinds.  He  attributes  to  him  19  nomes,  or  can¬ 
ticles,  in  hexameters  3  36  proems,  or  preludes  3  1 8  dithy- 
rambics  ;  21  hymns  3  the  poem  in  praife  of  Diana  3  one 
panegyric  3  three  tragedies,  the  Perfians,  Phinidas,  and 
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to  which  muft  be  added  a  fourth,  mentioned  Timotheus 
by  feveral  ancient  authors,  called  Niobe ,  without  forget-  .  II 
ting  the  poem  on  the  birth  of  Bacchus.  Stephen  of  ,TlPp^rary‘, 
Byzantium  makes  him  author  of  1  8  books  of  nomes, 
or  airs,  for  the  cithara,  to  8000  verfes  ;  and  of  1000 
IlgooiptM,  or  preludes,  for  the  nomes  of  the  flutes. 

Timotheus  died  in  Macedonia,  according  to  Suidas, 
at  the  age  of  97  3  though  the  Marbles,  much  better  au¬ 
thority,  fay  at  903  and  Stephen  of  Byzantium  fixes  his 
death  in  the  fourth  year  of  the  105th  Olympiad,  two 
years  before  the  birth  of  Alexander  the  Great  3  whence 
it  appears,  that  this  Timotheus  was  not  the  famous 
player  on  the  flute  fo  much  efteemed  by  that  prince, 
who  was  animated  to  fuch  a  degree  by  his  performance 
as  to  feize  his  arms  3  and  who  employed  him,  as  Athe¬ 
naeus  informs  us,  together  with  the  other  great  mufi- 
cians  of  his  time,  at  his  nuptials.  However,  by  an  in¬ 
attention  to  dates,  and  by  forgetting  that  of  thefe  two 
nmficians  of  the  fame  name  the  one  was  a  Milefian 
and  the  other  a  Theban,  they  have  been  hitherto  often 
confounded. 

TIMUR-beck.  See  Tamerlane. 

TIN,  a  metallic  fubftance.  See  Chemistry  and 
Mineralogy  Index  for  an  account  of  its  qualities  and 
ores  5  and  for  the  method  of  reducing  its  ores,  fee  Ores, 

Re  dull  ion  of, 

TINC  AL,  the  name  by  which  crude  or  impure  borax' 
is  fometimes  known.  See  Borax,  Chemistry  Index, 
TINCTURE,  in  Pharmacy,  See  Materia  Me¬ 
dic  a  Index, 

TIND  AL,  Dr  Matthew,  a  famous  Englifh  writer, 
was  the  fon  of  the  reverend  Mr  John  Tindal  of  Beer- 
Ferres  in  Devonfhire,  and  was  born  about  the  year  1657. 

He  ftudied  at  Lincoln  college  in  Oxford,  whence  he 
removed  to  Exeter,  and  was  afterwards  ele#ed  fellow 
of  All-Souls.  In  1685  he  took  the  degree  of  doflor 
of  law,  and  in  the  reign  of  James  II.  declared  himfelf  a 
Roman  Catholic  3  but  foon  renounced  that  religion. 

After  the  revolution  he  publifhed  feveral  pamphlets  in 
favour  of  government,  the  liberty  of  the  prefs,  &c. 

His  “  Rights  of  the  Chriftian  Church  afferted,”  occa- 
fioned  his  having  a  violent  conteft  with  the  high- 
church  clergy  ;  and  his  treatife  “  Chriftianity  as  old  as 
the  Creation,”  publifhed  in  1730,  made  much  noife, 
and  was  anfwered  by  feveral  writers,  particularly  by 
Dr  Conybeare,  Mr  Forfter,  and  Dr  Leland.  Dr  Tin¬ 
dal  died  at  London  in  Auguft  1 733.  He  left  in 
manufeript  a  fecond  volume  of  his  “  Chriftianity  as  old 
as  the  Creation  3”  the  preface  to  which  has  been  pu¬ 
blifhed.  Mr  Pope  has  fatirized  Dr  Tindal  in  his 
Dunciad. 

TINDALE,  William.  See  Tyndale. 

TINNING,  the  covering  or  lining  any  thing  with 
melted  tin,  or  tin  reduced  to  a  very  fine  leaf.  Looking- 
glaffes  are  foliated  or  tinned  with  plates  of  beaten  tin, 
the  wrhole  bignefs  of  the  glafs,  applied  or  faftened 
thereto  by  means  of  quickfilver.  See  FOLIATING  of 
Looking  Glaffes, 

TINNITUS  aurium,  a  noife  in  the  ears  like  the 
continued  found  of  bells,  very  common  in  many  difor- 
ders,  particularly  in  nervous  fevers. 

TIPPERARY,  a  county  of  the  province  of  Munfter 
in  Ireland,  bounded  on  the  weft  by  thofe  of  Limerick 
and  Clare,  on  the  eaft  by  the  county  of  Kilkenny  and 
Queen’s  county,  on  the  foulh  by  the  county  of  Water¬ 
ford*  . 
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Tipprrary  ford,  and  on  the  north  and  north-eaft  by  King’s-county 
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and  the  territory  of  the  ancient  O’Carols.  It  extends 
about  52  miles  in  length,  27  in  breadth,  containing 
599?59°.  acres,  divided  into  12  baronies,  containing 
169,000  inhabitants.  It  fends  three  members  to  par¬ 
liament,  viz.  two  for  the  county,  and  one  for  Cion mell. 
The  north  part  of  it  is  mourttainous-and  cold  ;  but  in  the 
fouth  the  air  is  milder,  and  the  foil  much  more  fertile,  pro* 
ducingplenty  of  corn,  and  good  paflure  for  the  numerous 
herds  of  cattle  and  flocks  of  fhpep  with  which  it  abounds. 
The  north  part  is  called  Ormond ,  and  for  a  long  time 
gave  the  title  of  earl,  and  afterwards  of  marquis  and  duke, 
to  the  noble  family  of  Butler,  defeended  from  a  Af¬ 
ter  of  Thomas  &  Becket  archbilhop  of  Canterbury,  till, 
at  the  acceflion  of  George  I.  the  Iaft  duke  was  attaint¬ 
ed  of  high-treafon,  and  died  abroad.  In  that  part  of  the 
county,  the  family  had  great  prerogatives  and  privileges 
granted  them  by  Edward  III.  Another  diftrift  in  this 
county  was  anciently  called  the  County  of  i/re  Holy  Crofs 
of  Tippercp-y ,  from  a  famous  abbey  in  it  ftyled  Holy 
Crofs ,  on  account  of  a  piece  of  Chrift’s  crofs  that  was, 
faid  to  be  preferved  there.  The  remains  of  the  abbey, 
or  rather  the  fpot  where  it  flood,  are  Hill  held  in  great 
veneration. 

TIPSTAFF,  an  officer  who  attends  the  judges  with 
a  kind  of  ftaff  tipped  with  filver,  and  takes  into  his 
charge  all  prifoners  who  are  committed  or  turned  oyer  at 
a  judge’s  chambers. 

TIPULA,  the  Crane-Fly  ;  a  genus  of  infers  be¬ 
longing  to  the  order  of  diptera .  See  ENTOMOLOGY 
Index . 

TIRE,  in  the  fea  language,  is  a  row  of  cannon 
placed  along  a  fhip’s  fide,  either  above  upon  deck,  or 
below,  diilinguiflied  by  the  epithets  of  upper  and  lower 
tires . 

TIREE,  or  Tirey,  one  of  the  Weftcrn  ^flands  of 
Scotland,  10  miles  long  and  from  one  to  two  in  breadth, 
contains  above  2000  inhabitants,  and  produces  ftieep  and 
Black  cattle,  with  fome  grain  and  kelp.  \y.  Long.  6. 
48.  N.  Lat.  56.  32. 

TIROL,  or  Tyrol,  a  county  of  Germany  in  the 
circle  of  Auftria,  under  which  may  be  included  the 
territories  belonging  to  the  bifhops  of  Brixen,  Trent, 
and  Chur,  the  Teutonic  Order,  and  the  prince  of  Dei- 
trichftein,  the  Auilrian  feigniories  before  the  Arlberg, 
and  the  Auflrian  diftri&s  in  Swabia.  It  is  150  miles 
in  length,  and  I2Q  in  breadth,  and  contains  28  large 
towns. 

The  face  of  the  country  is  very  mountainous.  Of 
thefe  mountains,  fome  have  their  tops  always  buried  in 
fnow;  others  are  covered  with  woods,  abounding  with 
game.  Of  the  lower,  fome  yield  plenty  of  corn,  olhers 
wine,  and  woods  of  chefnut  trees.  The  Valleys  are  ex¬ 
ceeding  fertile  alfo,  and  pleafant.  In  fome  places  confi- 
derable  quantities  of  flax  are  raifed,  in  others  there  is  a 
good  breed  of  horfes  and  horned  cattle;  and,  among  the 
mountains,  abundance  of  chamois  and  wild  goats.  In 
this  country  are  alfo  found  garnets,  rubies,  amethyfts, 
agates,  carnelians,  calcedonies,  malachites,  &c. ;  nor  is 
ft  without  hot  baths,  acid  waters,  fait  pits,  mines  of  fi]. 
ver,  copper,  and  lead.  The  principal  river  of  Tirol 
is  the^  Inn,  which,  after  traverfing  the  country,  and 
receiving  a  number  of  leffer  flreams  into  it,  enters 
Bavaria,  in  which,  at  Paffau,  it  fells  into  the  Danube* 


The  men  here  are  very  tall,  robuft,  and  vigorous;  the 
women  alfo  a,re  flout,  and  generally  fair;  and  both  Texes 
have  a  mixture  of  the  Italian  and  German  in  their  tem¬ 
pers  and  characters.  As  there  is  little  trade  or  manu¬ 
facture  in  the  country,  except  what  is  occafloned  by  the 
mines  and  fait  works,  many  of  the  common  people  are 
obliged  to  feek,  a  fubfiftence  elfe where.  A  particular 
kind  of  falutation  is  ufed  all  over  Tirol.  When  a  per- 
fon  comes  into  a  houfe,  he  fays,  “  Hail!  Jefus  Cbrift:1* 
the  anfwer  is,  “  May  Chrift  be  raifed,  and  the  Holy 
Virgin  his  toother.”  Then  the  mailer  of  the  houfe 
takes  the  vifitoc  by  the  hand.  This  falutation  is  fixed 
up  in  print  at  all  the  doors,  with  an  advertifeipent  tacked 
to  it,  importing,  that  Pope  Clement  XI.  granted  10a 
days  indulgence,  and  a  plenary  abfolution,  tothofe  who, 
fhould  pronounce  the  falutation  and  anfwer,  as.  often  as 
they  did  it.  The  emperor  has  forts  and  citadels  fo  ad-, 
vantageoufly  fituated  on  rocks  and  mountains  all  over  the 
country,  that  they  command  all  thevalleys,  avenues,  and 
palfes  that  lead  qnt,o  it.  JL  he  inhabitants,  however,  to 
keep  them  in  good  humour,  are  more  gently  treated, 
and  not  fo  highly  taxed  as  thofe  of  the  other  hereditary 
countries.  As  .to  the  dates,  they  are  much  the  fame  in 
this  country  as  in  the  other  Auflrian  territories,  except 
that  the  peafants  here  fend  deputies.to  the  diets.  Tirol 
came  to  the  houfe  of  Auftria  in  the  year  1363,  when. 
Margaret,  countefs  thereof,  bequeathed  it  to  her  un¬ 
cles  the  dukes  of  Auftria*  The  arms  of  Tirol  arc  an 
eagle  gules,  in  a  field  argent.  The  counts  of  Trap  are 
hereditary  fie  wards;  the  lords  of  Glofz,  chamberlains; 
the  princes  of  Trautfon,  marfhals;  the  counts  of  Wok 
kenftein,  mailers  of  the  horfe  and  carvers;  the  houfe  of 
Spaur,  cup-bearers;  the  counts  of  Kungl,  fewers  and 
rangers;  the  counts  of  Brandis,  keepers  of  the  jewels; 
the  houfe  of  Welfperg,  purveyors  and  flaff-bearers;  and 
the  counts  of  Coalto,  falconers.  Befides  the  governor, 
here  are  three  fevereign  colleges, Tubordinate  to  the  court 
at  Viepna,  which  fit  at  Infpruck,  and  have  their  different 
departments.  Towards  the  expences  of  the  military 
eftablifliment  of  this  country,  the  proportion  is  100,000 
florins  yearly  >  but  no  more  than  one  regiment  of  foot  is 
generally  quartered  in  it. 

Tirol,  is  divided  into 'fix  quarters,  as  they  are  called  ; 
namely,  thofe  of  the  Lower  and  Upper  Innthal,  Vintf* 
gow,  Etch,  Eifack,  and  Pufterthak 

TITAN,  in  fabulous  hiftory,  the  Ton  of  Ccelus  and 
Terra,  and  the  elder  brother  of  Saturn,  fuffered  the  latter 
to  enjoy  the  crotfn,  on  condition  that  he  fhould  bring 
up  none  of  bis  male  iftue,  by  which  means  the  crown 
fbould  at  length  revert  to  him ;  but  Jupiter  being  fpared 
by  the  addrefs  of  Rhea,  Saturn’s  wife,  Titan  and  his 
children  were  fo  enraged  at  feeing  their  hopes  fruf- 
trated,  that  they  took  up  arms  to  revenge  the  injury; 
and  not  only  defeated  Saturn,  but  kept  him  and  his  wife 
prifoners 'till  he  was  delivered  by  Jupiter,  who  defeated 
the  Titans ;  when  from  the  blood  of  thefe  Titans  (lain 
in  the  battle,  proceeded  ferpents,  Tcorpions,  and  all  ve¬ 
nomous  reptiles*  See  Saturn. 

Such  is  the  account  given  by  the  poets  of  this  family 
of  Grecian  and  Roman  gods.  From  the  fragments  of 
Sanchoniatho,  however,  and  other  ancient  writers,  many 
learned  men  have  inferred  that  the  Titans  were  an  early 
race  of  ambitious  heroes,  who  laid  the  foundation  of 
‘that  idolatry  which  quickly  overfpread  the  world,  and 
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Titan,  that  by  afTuming  the  names  of  the  luminaries  of  heaven 
they  contrived  to  get  themfelves  every  where  adored  as 
the  Dii  majorum  gentium .  That  the  word  Titan  figni- 
iies  the  fun,  there  can  indeed  be  very  little  doubt. 
Every  one  knows  that  fuch  was  its  fignification  in  the 
Aeolic  dialect  ;  and  as  it  is  evidently  compounded  of 
Ti,  which,  iu  fome  oriental  tongues,  fignifies  bright  or 
clear ,  and  Tan ,  which  lignifies  a  country  or  the  earth , 
it  may  be  fafely  concluded  that  Titan  was  the  name  of 
the  fun  before  the  word  was  imported  into  Greece.  But 
the  great  queftion  among  antiquarians  is,  of  what  coun¬ 
try  was  that  race  which,  afTuming  to  themfelves  the 
names  of  the  heavenly  bodies,  introduced  into  the  world 
that  fpecies  of  idolatry  which  is  known  by  the  appella¬ 
tion  of  Hero-worjhip  .* 

3V1.  Pezron,  in  a  work  publiflied  many  years  ago,  and 
entitled  The  Antiquities  of  Nations ,  maintains  that  the 
Titans  were  a  family  of  Sacae  or  Scythians,  who  made 
their  firfl  appearance  beyond  Media  and  Mount  Imaus, 
in  the  upper  regions  of  Aha  ;  that  they  were  the  de¬ 
fendants  of'Gomer  the  fon  of  Japheth  and  grandfon  of 
Noah  ;  and  that  after  conquering  a  great  part  of  the 
world,  upon  entering  Upper  Phrygia,  they  quitted 
their  ancient  name  of  Gomerians  or  Cimmerians,  and 
afTumed  that  of  Titans.  All  this,  he  fays,  happened 
before  the  birth  of  Abraham  and  the  foundation  of  the 
Aflyrian  monarchy  ;  and  he  makes  Uranus,  their  fecond 
prince  in  the  order  of  fuccefTion,  to  have  conquered 
Thrace,  Greece,  the  ifland  of  Crete,  and  a  great  part  of 
Europe.  Uranus  was  fuceeeded  by  Saturn,  and  Saturn 
by  Jupiter,  who  flourifhed,  he  fays,  300  years  before 
Mofes,  and  divided  his  vaft  empire  between  himfelf,  his 
brother  Pluto,  and  his  coulin-german  Atlas,  who  was 
called  Telamon.  For  the  truth  of  this  genealogy  of  the 
Titans  M.  Pezron  appeals  to  the  moft  approved  Greek 
hiftorians  ;  but  unluckily  for  his  hypothecs,  thefe  writers 
have  not  a  fingle  fentence  by  which  it  can  be  fairly  fup- 
ported.  It  fuppofcs  not  only  the  great  antiquity  of  the 
Scythians,  but  likewife  their  early  progrefs  in  arts  and 
fciences,  contrary  to  what  we  have  proved  in  other  ar¬ 
ticles  of  this  work.  See  Sculpture,  N°  4  and  5.  and 
Scythia. 

Others,  taking  the  fragment  of  Sanchoniatho’s  Phe- 
nician  hiftory  for  their  guide,  have  fuppofed  the  Titans 
to  have  been  the  defendants  of  Ham.  Of  this  opinion 
was  Bifhop  Cumberland  ;  and  our  learned  friend  Dr 
Doig,  to  whom  we  have  been  indebted  for  greater  fa¬ 
vours,  indulged  us  with  the  perufal  of  a  manufeript,  in 
WThich,  with  erudition  and  ingenuity  flruggling  for 
the  pre-eminence,  he  traces  that  impious  family  from 
the  profane  fon  of  Noah,  and  (hows  by  what  means 
they  fpread  the  idolatrous  worfhip  of  themfelves  over 
the  greater  part  of  the  ancient  world.  Cronus,  of 
whofe  exploits  fome  account  has  been  given  elfewhere 
(fee  SANCHONIATHO),  he  holds  to  be  Ham;  and  tra¬ 
cing  the  progrefs  of  the  family  from  Phoenicia  to  Cy¬ 
prus,  from  Cyprus  to  Rhodes,  thence  to  Crete,  and  from 
Crete  to  Samothrace,  he  finds  reafon  to  conclude  that 
the  branch  called  Titans  or  Titanides  flourifhed  about 
the  era  of  Abraham,  with  whom,  or  with  his  fon  Ifaac, 
he  thinks  the  Cretan  Jupiter  muff  have  been  contem¬ 
porary.  As  they  proceeded  from  countries  which  were 
the  original  feat  of  civilization  to  others  in  which  man¬ 
kind  had  funk  into  the  groffefl  barbarifm,  it  was  eafy 
for  them  to  perfuade  the  ignorant  inhabitants  that  they 
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derived  the  arts  of  civil  life  from  their  parent  the  fun,  Titan, 
and  in  confequence  of  their  relation  to  him  to  affunie  to  Tlthes‘ 
themfelves  divine  honours.  To  afk  how  they  came  to  ^  v 
think  of  fuch  grofs  impiety,  is  a  queftion  as  foolifh  as  it 
would  be  to  afk  how  Flam  their  anceftor  became  fo 
wicked  as  to  entail  the  curfe  of  God  upon  himfelf  and 
his  pofterity.  The  origin  of  evil  is  involved  in  dif¬ 
ficulties  ;  but  leaving  all  inquiries  into  it  to  be  profe- 
cuted  by  the  metaphyfician  and  moralift,  it  is  furely 
more  probable  that  the  worfhip  of  dead  men  originated 
among  the  defeendants  of  Ham  than  among  thofe  of 
Shem  and  Japheth  ;  and  that  the  fragment  of  Sancho- 
niatho,  when  giving  an  account  of  the  origin  of  the 
Titans,  the  undoubted  authors  of  that  worfhip,  is  more 
deferving  of  credit  than  the  fabulous  and  comparatively 
late  writers  of  Greece  and  Rome. 

TITHES,  in  ecclefiaftical  law,  are  defined  to  be  the 
tenth  part  of  the  increafe,  yearly  arifing  and  renewing 
from  the  profits  of  lands,  the  flock  upon  lands,  and  the 
perfonal  induftry  of  the  inhabitants:  the  firfl  fpecies  be¬ 
ing  ufually  called  predial,  as  of  corn,  grafs,  hops,  and 
wood  ;  the  fecond  mixed ,  as  of  wool,  milk,  pigs,  &c. 
confiding  of  natural  produ£ls,  but  nurtured  and  pre- 
ferved  in  part  by  the  care  of  man  ;  and  of  thefe  the 
tenth  muft  be  paid  in  grofs ;  the  third  perfonal,  as  of 
manual  occupations,  trades,  fifheries,  and  the  like ;  and 
of  thefe  only  the  tenth-part  of  the  clear  gains  and  pro¬ 
fits  is  due. 

We  fhall,  in  this  article,  confider,  1.  The  original  of 
the  right  of  tithes.  2.  In  whom  that  right  at  prefent 
fubftfts.  3.  Who  may  be  difeharged,  either  totally  or 
in  part,  from  paying  them. 

1 .  As  to  their  original,  we  will  not  put  the  title  of 
the  clergy  to  tithes  upon  any  divine  right ;  though  fuch 
a  right  certainly  commenced,  and  we  believe  as  certain¬ 
ly  ceafed,  with  the  Jewifh  theocracy.  Yet  an  honour¬ 
able  and  competent  maintenance  for  the  minifters  of  the 
gofpel  is  undoubtedly  jure  divino,  whatever  the  particu-  Blackft . 
lar  mode  of  that  maintenance  may  be.  For,  befides  Comment 
the  pofitive  precepts  of  the  New  Teftament,  natural 
reafon  will  tell  us,  that  an  order  of  men  who  are  fepa- 
rated  from  the  world,  and  excluded  from  other  lucra¬ 
tive  profefiions  for  the  fake  of  the  reft  of  mankind,  have 
a  right  to  be  furnifhed  with  the  neceflaries,  conve¬ 
niences,  and  moderate  enjoyments  of  life,  at  their  ex¬ 
pence  ;  for  whofe  benefit  they  forego  the  ufual  means 
of  providing  them.  Accordingly  all  municipal  laws 
have  provided  a  liberal  and  decent  maintenance  for  their 
national  priefts  or  clergy  ;  ours,  in  particular,  have  e- 
ftablifhcd  this  of  tithes,  probably  in  imitation  of  the 
Jewifh  law  :  and  perhaps,  confidering  the  degenerate 
ftate  of  the  world  in  general,  it  may  be  more  beneficial 
to  the  Englifh  clergy  to  found *their  title  on  the  law  of 
the  land,  than  upon  any  divine  right  whatfoever,  unac¬ 
knowledged  and  unfupported  by  temporal  fan&ions. 

We  cannot  precifely  afeertain  the  time  when  tithe3 
were  firfl  introduced  into  this  country.  Poftibly  they 
were  contemporary  with  the  planting  of  Chriftianity 
among  the  Saxons  by  Auguftin  the  monk,  about  the 
end  of  the  fixth  century.  But  the  firfl  mention  of  them 
which  we  have  met  with  in  any  written  Englifh  law, 
is  a  conftitutional  decree,  made  in  a  fynod  held  A.  D. 

786,  wherein  the  payment  of  tithes  in  general  is  ftrong- 
ly  enjoined.  This  canon  or  decree,  which  at  firfl 
bound  net  the  laity,  was  effe&ually  confirmed  by  two 
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kingdoms  of  the  heptarchy,  in  their  parliamentary  con¬ 
ventions  of  eftates,  refpe&ively  confiding  of  the  kings  of 
Mercia  and  Northumberland,  the  bifhops,  dukes,  fena- 
tors,  and  people.  Which  was  a  few  years  later  than  the 
time  that  Charlemagne  eftablifhed  the  payment  of  them 
in  France,  and  made  that  famous  divifion  of  them  into 
four  parts  ;  one  to  maintain  the  edifice  of  the  church, 
the  fecond  to  fupportthe  poor,  the  third  the  bifhop,  and 
the  fourth  the  parochial  clergy. 

The  next  authentic  mention  of  them  is  in  the  foedus 
Edwardi  et  Guthruni  ;  or  the  laws  agreed  upon  between 
King  Guthrun  the  Dane,  and  Alfred  and  his  fon  Ed¬ 
ward  the  Elder,  fuccefhve  kings  of  England,  about  the 
year  900.  This  was  a  kind  of  treaty  between  thofe 
monarchs,  which  may  be  found  at  large  in  the  Anglo- 
Saxon  laws :  wherein  it  was  neceflary,  as  Guthrun  was 
a  Pagan,  to  provide  for  the  fubfiflence  of  the  Chriftian 
clergy  under  his  dominion  ;  and  accordingly,  we  find 
the  payment  of  tithes  not  only  enjoined,  but  a  penalty 
added  upon  non-obfervance  ;  which  law  is  feconded  by 
the  laws  of  Athelflan,  about  the  year  930.  And  this  is 
as  much  as  can  certainly  be  traced  out  with  regard  to 
their  legal  original. 

2.  We  are  next  to  confider  the  perfons  to  whom 
tithes  are  due.  Upon  their  firfl  introdu&ion,  though 
every  man  was  obliged  to  pay  tithes  in  general,  yet  he 
might  give  them  to  what  priefts  he  pleafed  ;  which 
were  called  arbitrary  confecrations  of  tithes  ;  or  he  might 
pay  them,  into  the  hands  of  the  bifhop,  who  diflributed 
among  his  diocefan  clergy  the  revenues  of  the  church, 
which  were  then  in  common.  But  when  diocefes  were 
divided  into  parifhes,  the  tithes  of  each  parifh  were  al¬ 
lotted  to  its  own  particular  minifter ;  firfl  by  common 
confent  or  the  appointments  of  lords  of  manors,  and 
afterwards  by  the  written  law  of  the  land. 

Arbitrary  confecrations  of  tithes  took  place  again 
afterwards,  and  were  in  general  ufe  till  the  time  of 
King  John.  This  was  probably  owing  to  the  intrigues 
of  the  regular  clergy,  or  monks  of  the  Benedidline  and 
other  orders,  under  Archbifhop  Dunflan  and  his  fuccef- 
fors ;  who  endeavoured  to  wean  the  people  from  pay¬ 
ing  their  dues  to  the  fecular  or  parochial  clergy  (a 
much  more  valuable  fet  of  men  than  themfelves),  and 
were  then  in  hopes  to  have  drawn,  by  fan&imonious 
pretences  to  extraordinary  purity  of  life,  all  ecclefiafti- 
cal  profits  to  the  coffers  of  their  own  focieties.  And 
this  will  naturally  enough  account  for  the  number  and 
riches  of  the  monafteries  and  religious  houfes  which 
were  founded  in  thofe  days,  and  which  were  frequently 
endowed  with  tithes.  For  a  layman,  who  was  obliged 
to  pay  his  tithes  fome where,  might  think  it  good  policy 
to  ere£  an  abbey,  and  there  pay  them  to  his  own 
monks,  or  grant  them  to  fome  abbey  already  ere&ed  ; 
Since  for  this  donation,  which  really  coft  the  patron  lit¬ 
tle  or  nothing,  he  might,  according  to  the  fuperftition 
of  the  times,  have  maffes  for  ever  fung  for  his  foul. 
But  in  procefs  of  years,  the  incomeof  the  poor  laborious 
parifh- priefts  being  fcandaloufly  reduced  by  thefe  ar¬ 
bitrary  confecrations  of  tithes,  it  was  remedied  by  Pope 
Innocent  III.  about  the  year  1200,  in  a  decretal  epiflle 
fent  to  the  archbifhop  of  Canterbury,  and  dated  from 
the  palace  of  Lateran:  which  has  occafioned  Sir  Henry 
Hobart  and  others  to  miftake  it  for  a  decree  of  the  coun¬ 
cil  of  Lateran,  held  A.  D.  1179,  which  only  prohibit¬ 
ed  what  was. called  the  infeodation  of  tithes  7  or  tHeir  be¬ 


ing  granted  to  mere  laymen  ;  whereas  this  letter  of 
Pope  Innocent  to  the  archbifhop  enjoined  the  payment  V 
of  tithes  t@  the  parfons  of  the  refpe&ive  parifhes  where 
.every  man  inhabited,  agreeable  to  what  was  afterwards 
dire&ed  by  the  fame  pope  in  other  countries.  This 
epiflle,  fays  Sir  Edward  Coke,  bound  not  the  lay  fub- 
jedls  of  this  realm  ;  but  being  reafonable  and  juft,  it 
was  allowed  of,  and  fo  became  lex  terree .  This  put  an 
efte&ual  flop  to  all  the  arbitrary  confecrations  of  tithes  ; 
except  fome  footfteps  which  ftill  continue  in  thofe  por¬ 
tions  of  tithes  which  theparfon  of  one  parifh  hath,  though 
rarely,  a  right  to  claim  in  another  :  for  it  is  nowuniver- 
fally  held,  that  tithes  are  due,  of  common  right,  to  the  par- 
fon  of  the  parifh,  unlefs  there  be  afpecialexemption.  This 
parfon  of  the  parifh  may  be  either  the  a&ual  incumbent, 
or  elfe  the  appropriator  of  the  benefice ;  appropriations 
being  a  method  of  endowing  monafteries,  which  feems 
to  have  been  devifed  by  the  regular  clergy,  by  way  of 
fubflitution  to  arbitrary  confecrations  of  tithes. 

3.  We  obferved  that  tithes  are  due  of  common  right 
to  the  parfon,  unlefs  by  fpecial  exemption  3  let  us  there¬ 
fore,  fee  thirdly ,  who  may  be  exempted  from  the  pay¬ 
ment  of  tithes,  and  how  lands  and  their  occupiers  may 
be  exempted  or  difeharged  from  the  payment  of  tithes, 
either  in  part  or  totally*  firft,  by  a  real  compofition  ; 
or,  fecondly,  by  cuftom  or  prefeription. 

Eirf ,  A  real  compofition  is  when  an  agreement  is 
made  between  the  owner  of  the  lands  and  the  parfon  or 
vicar,  with  the  confent  of  the  ordinary  and  the  patron, 
that  fuch  lands  (hall  for  the  future  be  difeharged  from 
payment  of  tithes,  by  reafon  of  fome  land  or  other  real 
recompenfe  given  to  the  parfon  in  lieu  and  fatisfa&ion 
thereof.  This  was  permitted  by  law,  becaufe  it  was 
fuppofed  that  the  clergy  would  be  no  lofers  by  fuch. 
compofition  ;  fince  the  confent  of  the  ordinary,  whofe 
duty  it  is  to  take  care  of  the  church  in  general,  and  of 
the  patron,  whofe  intereft  it  is  to  protect  that  particular 
church,  were  both  made  neceflary  to  render  the  com¬ 
pofition  effectual  :  and  hence  have,  arifen  all  fuch  com- 
pofitions  as  exift  at  this  day  by  force  of  the  common 
law.  But  experience  Ihowing  that  even  this  caution 
was  ineffe&ual,  and  the  pofieflions  of  the  church  being 
by  this  and  other  means  every  day  diminifhed,  the  dis¬ 
abling  ftatute  13  Eliz.  c.  10.  was  made;  which  pre¬ 
vents  among  other  fpiritual  perfons,  all  parfons  and  vi¬ 
cars  from  making  any  conveyances  of  the  eftates  of  their 
churches,  other  than  for  three  lives  of  21  years.  So 
that  now,  by  virtue  of  this  ftatute,  no  real  compofition 
made  fince  the  13  Eliz.  is  good  for  any  longer  term 
than  three  lives  or  21  years,  though  made  by  confent 
of  the  patron  and  ordinary :  which  has  indeed  effe&u- 
ally  demoliflhed  this  kind  of  traffic  ;  fuch  compofitions 
being  now  rarely  heard  of,  unlefs  by  authority  of  par¬ 
liament. 

Secondly ,  a  difeharge  by  cuftom  or  prefeription,  is 
where  time  out  of  mind  fuch  perfons  or  fuch  lands  have, 
been  either  partially  or  totally  difeharged  from  the  pay¬ 
ment  of  tithes.  And  this  immemorial  ufage  is  binding 
upon  all  parties ;  as  it  is  in  its  nature  an  evidence  of  uni-, 
verfal  confent  and  acquiefcence,  and  with  reafon  fup- 
pofes  a  real  compofition  to  have  been  formerly  made. 
This  cuftom  or  prefeription  is  either  da  modo  dccimandif 
or  de  ?ion  decimando . 

A  modus  decimandi ,  commonly  called  by  the  fimple 
name  of  a  modus  only,  is  where  there  is  by  cuftom  a 
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rlthes.  particular  manner  of  tithing  allowed,  different  from  the 
-V— ^  general  law  of  taking  tithes  in  kind,  which  are  the 
actual  tenth-part  of  the  annual  increafe.  This  is  fome- 
times  a  pecuniary  compenfation,  as  twopence  an  acre 
for  the  tithe  of  land  -:  fometimes  it  is  a  compenfation  in 
work  and  labour,  as  that  the  parfon  (hall  have  only  the 
twelfth  cock  of  hay,  and  not  the  tenth,  in  confideration 
of  the  owner’s  making  it  for  him  :  fometimes,  in  lieu  of 
a  large  quantity  of  crude  or  imperfeCl  tithe,  the  parfon 
(hall  have  a  lefs  quantity  when  arrived  at  greater  ma¬ 
turity,  as  a  couple  of  fowls  in  lieu  of  tithe-eggs,  and 
the  like.  Any  means,  in  fhort,  whereby  the  general 
law  of  tithing  is  altered,  and  a  new  method  of  taking 
them  is  introduced,  is  called  a  modus  decimandi ,  or  fpe- 
oial  manner  of  tithing. 

A  prefcription  de  non  decimando  is  a  claim  to  be  en¬ 
tirely  difeharged  of  tithes,  and  to  pay  no  compenfation 
in  lieu  of  them.  Thus  the  king  by  his  prerogative  is 
difeharged  from  all  tithes.  So  a  vicar  (hall  pay  no  tithes 
to  the  re&or,  nor  the  reCtor  to  the  vicar,  for  ecclejia  de - 
cimas  non  fohit  eedejice.  But  thefe  perfonal  privileges 
(not  arifing  from  or  being  annexed  to  the  land)  are  per- 
fonally  confined  to  both  the  king  and  the  clergy  3  for 
their  tenant  or  leffee  fhall  pay  tithes,  though  in  their 
»wn  occupation  their  lands  are  not  generally  tithable. 
And,  generally  fpeaking,  it  is  an  edablidied  rule,  that 
in  lay  hands,  modus  de  non  decimando  non  valet .  But 
fpiritual  perfons  or  corporations,  as  monafteries,  abbots, 
bilhops,  and  the  like,  were  always  capable  of  having 
their  lands  totally  difeharged  of  tithes  by  various  ways : 
as,  i.  By  real  compofition.  2.  By  the  pope’s  bull  of 
exemption.  3.  By  unity  of  poffefiion  3  as  when  the 
re&ory  of  a  parifh,  and  lands  in  the  fame  parifii,  both 
belonged  to  a  religious  houfe,  thofe  lands  were  difehar¬ 
ged  of  tithes  by  this  unity  of  poffefiion.  4.  By  pre¬ 
fcription  3  having  never  been  liable  to  tithes,  by  being 
always  in  fpiritual  hands.  5.  By  virtue  of  their  order  3 
as  the  Knights  Templars,  Cidercians,  and  others,  w’hofe 
lands  were  privileged  by  the  pope  with  a  difeharge  of 
tithes.  Though,  upon  the  difiolution  of  abbeys  by 
Henry  VIII.  mod  of  thefe  exemptions  from  tithes 
Would  have  fallen  with  them,  and  the  lands  become 
tithable  again,  had  they  not  been  fupported  and  upheld 
by  the  datute  31  Henry  VIII.  c.  13.  which  ena&s,  that 
all  perfons  who  fhould  come  to  the  poffefiion  of  the 
lands  of  any  abbey  then  diffolved,  fhould  hold  them  free 
and  difeharged  of  tithes,  in  as  large  and  ample  a  man¬ 
ner  as  the  abbeys  themfelves  formerly  held  them.  And 
from  this  original  have  fprung  all  the  lands  which  be¬ 
ing  in  lay  hands,  do  at  prefent  claim  to  be  tithe-free  : 
for  if  a  man  can  fhow  his  lands  to  have  been  fucli  ab¬ 
bey-lands,  and  alfo  immemorially  difeharged  of  tithes 
by  any  of  the  means  before  mentioned,  this  is  now  a 
good  prefcription  de  non  decimando .  But  he  mud  fhow 
both  thefe  requifites  :  for  abbey-lands,  without  a  fpecial 
ground  of  difeharge,  are  not  difeharged  of  courfe  ; 
neither  will  any  prefcription  de  non  decimando  avail 
in  total  difeharge  of  tithes,  unlefs  it  relates  to  fuch  ab¬ 
bey-lands. 

It  is  univerfally  acknowledged  that  the  payment  of 
tithes  in  kind  is  a  great  difeouragement  to  agriculture. 
They  are  inconvenient  and  vexatious  to  the  hufband- 
Hian,  and  operate  as  an  impolitic  tax  upon  indudry. 
The  clergvman,  too,  frequently  finds  them  troublefome 
and  precarious  3  his  expences  in  coliefling  are  a  confi- 
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derable  drawback  from  their  value,  and  his  jud  rights  Tithe’? 
are  with  difficulty  fecured  :  he  is  too  often  obliged  to 
fubmit  to  impofition,  or  is  embroiled  with  his  pariffiion-  , 
ers  in  difputes  and  litigations,  no  lefs  irkfome  to  his  feel¬ 
ings  than  prejudicial  to  his  intered,  and  tending  to  pre¬ 
vent  thofe  good  effe&s  which  his  precepts  diould  pro¬ 
duce.  It  is  therefore  of  the  utmod  importance  to  pa¬ 
rochial  tranquillity,  and  even  to  religion,  that  fome  jud 
and  reafonable  dandard  of  compofition  could  be  fixed* 

Land  has  been  propofed,  but  in  the  prefent  date  of  the 
divifion  of  property  this  is  impoffible  :  and  as  money  is 
continually  changing  in  its  value,  it  would  alfo  be  a 
very  improper  dandard,  unlefs  fome  plan  could  be  form¬ 
ed  by  which  the  compofition  could  be  increafed  as  the 
value  of  money  dim  ini  (lies.  A  plan  of  this  kind  has 
been  publiffied  in  the  TranfaClions  of  the  Society  indi- 
tuted  at  Bath,  vol.  iv.  which  thofe  who  are  intcreded 
in  this  fubjeft  may  confult  for  farther  information. 

TITHING,  {Tithing a,  from  the  Sax.  Theotlrunge , 
i.  e.  Decuriatn ),  a  number  or  company  of  ten  men,  with 
their  families,  knit  together  in  a  kind  of  fociety,  and  all 
bound  to  the  king,  for  the  peaceable  behaviour  of  each 
other.  Anciently  no  man  was  differed  to  abide  in  Eng¬ 
land  above  forty  days,  unlefs  he  were  enrolled  in  fome 
tithing. — One  of  the  principal  inhabitants  of  the  tithing 
was  annually  appointed  to  prefide  over  the  red,  being 
called  the  tithing -man ,  the  head-borough,  and  in  fom© 
countries  the  borfeholder,  or  borough’s  ealder,  being 
fuppofed  the  difereeted  man  in  the  borough,  town,  or 
tithing.  The  didribution  of  England  into  tithings 
and  hundreds  is  owing  to  King  Alfred.  See  Borse- 

HOLDER. 

TITIANO  Vecelli,  or  Titian,  the  mod  univer- 
fal  genius  for  painting  of  all  the  Lombard-fchool,  the 
bed  colourid  of.  all  the  moderns,  and  the  mod  eminent  Pilkikx- 
for  hidories,  portraits,  and  landfcapes,  was  born  at  Ca-^"^ 
dore,  in  the  province  of  Friuli,  in  the  date  of  Venice,  ^’fatersf 
in  1477,  or  in  1480  according  to  Vafari  and  Sandrart. 

His  parents  fent  him  at  ten  years  of  age  to  one  of  his 
uncles'  at  Venice,  who  finding  that  he  had  an  inclina¬ 
tion  to  painting,  put  him  to  the  fchool  of  Giovanni  Bel- 
lino„ 

But  as  foon  as  Titian  had  feen  the  wTorks  of  Giorgi¬ 
one,  whofe  manner  appeared  to  him  abundantly  more 
elegant,  and  lefs  condrained  than  that  of  Bellino,  he 
determined  to  quite  the  dyle  to  which  he  had  fo  long 
been  accudomed,  and  to  purfue  the  other  that  recom¬ 
mended  itfelf  to  him,  by  having  more  force,  more  re¬ 
lief,  more  nature,  and  more  truth.  Some  authors  affirm, 
that  he  placed  himfelf  as  a  difciple  with  Giorgione  3  yet 
others  only  fay,  that  he  cultivated  an  intimacy  with 
him  3  but  it  is  undoubtedly  certain  that  he  dudied  with 
that  great  mader  3  that  he  learned  his  method  of  blend¬ 
ing  and  uniting  the  colours  3  and  praClifed  his  manner 
fo  effectually,  that  feveral  of  the  paintings  of  Titian 
were  taken  for  the  performances  of  Giorgione  3  and 
then  his  fuccefs  infpired  that  artid  with  an  invincible 
jealoufy  of  Titian,  which  broke  off  their  connexion  for 
ever  after. 

The  reputation  of  Titian  rofe  continually  3  every  new 
work  contributed  to  extend  his  fame  through  all  Eu¬ 
rope  3  and  he  was  confidered  as  the  principal  ornament 
of  the  age  in  which  he  fiouriffied.  And  yet,  Sandrart  ob- 
fervesthatamidd  all  hisapplaufe  andcondantemployment 
at  Venice,  his  income  and  fortune  were  inconsiderable  3 
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Titian,  and  he  was  more  remarkable  for  the  extenfivenefs  of  his 
"  talents,  than  for  the  affluence  of  his  circumftances.  But 
when  his  merit  was  made  known  to  the  emperor  Chas.  V. 
that  monarch  knew  how  to  fet  a  juft  value  on  his  fupe- 
rior  abilities  ;  he  enriched  him  by  repeated  bounties, 
allowed  him  a  eonfiderable  penfion,  conferred  on  him 
the  honour  of  knighthood,  and,  what  was  ft  ill  more, 
honoured  him  with  his  friendfhip.  He  painted  the  por¬ 
trait  of  that  benefactor  feveral  times  ;  and  it  is  record¬ 
ed  by  Sandrart,  that  one  day,  while  the  emperor  was 
fitting  for  his  picture,  a  pencil  happening  to  drop  from 
the  painter,  he  {looped,  took  it  up,  and  returned  it  ; 
obligingly  anfwering  to  the  modeft  apology  of  the  artift 
(who  blufhed  at  the  condefcenfion  of  fo  great  a  mo¬ 
narch),  that  the  merit  of  a  Titian  was  worthy  of  the 
attendance  of  an  emperor. 

The  excellence  of  Titian  was  not  fo  remarkably  ap¬ 
parent  in  the  hiftorical  compofitions  which  he  painted  as 
in  his  portraits  and  landfcapes,  which  feem  to  be  fupe- 
rior  to  all  competition  ;  and  even  to  this  day,  many  of 
them  preferve  their  original  beauty,  being  as  much  the 
admiration  of  the  prefent  age  as  they  have  defervedly 
been  of  the  ages  paft. — It  is  obferved  of  Titian  by  molt 
writers,  that  in  the  different  periods  of  his  life  he  had 
four  different  manners  5  one  refembling  his  firft  inftru&or 
Bellino,  which  was  fomewhat  ftiff ;  another,  in  imita¬ 
tion  of  Giorgione,  more  bold,  and  full  of  force  5  his 
third  manner  was  the  refult  of  experience,  knowledge, 
and  judgment,  beautifully  natural,  and  finifhed  with 
exquifite  care,  w'hich  manner  was  peculiarly  his  own  $ 
and  in  thofe  pictures  which  he  painted  between  the  years 
of  approaching  old  age  and  his  death  may  be  noticed 
his  fourth  manner.  His  portraits  were  very  differently 
finifhed  in  his  early,  and  in  his  latter  time,  according 
to  the  teftimony  of  Sandrart.  At  firft;  he  laboured  his 
pidures  highly,  and  gave  them  a  polifhed  beauty  and 
luftre,  fo  as  to  produce  their  effe&  full  as  well  when  they 
were  examined  clofely  as  when  viewed  at  a  diftance  ; 
but  afterwards,  he  fo  managed  his  penciling,  that  their 
greateft  force  and  beauty  appeared  at  a  more  remote 
view,  and  they  pleafed  lefs  when  they  were  beheld  more 
nearly.  So  that  many  of  thofe  artifts  who  ftudied  to 
imitate  him,  being  milled  by  appearances  which  they 
did  not  fufficiently  confider,  have  imagined  that  Titian 
executed  his  work  with  readinefs  and  a  mafterly  rapidi¬ 
ty  ;  and  concluded  that  they  fhould  imitate  his  manner 
mod  effectually  by  a  freedom  of  hand  and  a  bold  pen¬ 
cil  :  Whereas  in  reality,  Titian  took  abundance  of  pains 
to  work  up  his  piaures  to  fo  high  a  degree  of  perfec¬ 
tion  ,  and  the  freedom  that  appears  in  the  handling  was 
entirely  effeaed  by  a  fkilful  combination  of  labour  and 
judgment. 

It  cannot  be  truly  affirmed,  that  Titian  equalled  the 
great  mailers  of  the  Roman  fchool  in  defign  ;  but  he  al¬ 
ways  took  care  to  difpofe  his  figures  in  fuch  attitudes  as 
plowed  the  molt  beautiful  parts  of  the  body.  His  tafte 
in  defigning  men  was  not  generally  fo  correCt  or  elegant 
as  it  appeared  in  his  boys  and  female  figures  y  but  his 
colouring  had  all  the  look  of  real  flelh,  his  figures 
breathe.  He  was  not  fo  bold  as  Giorgione,  but  in 
tendernefs  and  delicacy  he  proved  himfelf  much  fuperior 
to  him  and  all  other  artifts.  The  expreflion  of  the  paf- 
fions  was  not  his  excellence,  though  even  in  that  refpeft 
many  of  his  figures  merited  the  jufteft  commendation  ; 
but  he  always  gave  his  figures  an  air  of  eafe  and  digni¬ 


ty.  His  landfcapes  are  univerfally  allowed  to  be  un-  Tithe  I 
equalled,  whether  we  confider  the  forms  of  his  trees,  the  li 
grand  ideas  of  nature  which  appear  in  his  feenery,  or  Tit]e,; 
his  diftances  which  agreeably  delude  and  delight  the  W~V“K 
eye  of  every  obferver  ;  and  they  are  executed  with  a 
light,  tender,  and  mellow  pencil.  He  learned  from 
nature  the  harmony  of  colours,  and  his  tints  feem  afton- 
i filing,  not  only  for  their  force,  but  their  fweetnefs  ;  and 
in  that  refpeCt  his  colouring  is  accounted  the  ftandard  of 
excellence  to  all  proftffors  of  the  art. 

It  would  prove  almoil  an  endlefs  tafk  to  enumerate 
the  variety  of  works  executed  by  this  illuftrious  artiff, 
at  Rome,  Venice,  Bologna,  and  Florence,  as  well  as 
thofe  which  are  to  be  feen  in  other  cities  of  Italy,  in 
England,  Spain,  Germany,  and  France  ;  but  there  are 
two,  which  are  mentioned  as  being  truly  admirable. 

One  is,  a  Laff  Supper,  preferved  in  the  refe&ory  at  the 
Efcurial  in  Spain,  which  is  inimitably  fine  5  the  other 
is  at  Milan,  reprefenting  Chriff  crowned  with  thorns.  ! 

The  principal  figure  in  the  latter  has  an  attitude  full  of 
grace  and  dignity  more  than  mortal,  and  the  counte¬ 
nance  fhows  a  benevolence  and  humility,  combined 
with  dignity  and  pain,  which  no  pencil  but  that  of  Ti¬ 
tian  could  fo  feelingly  have  deferibed.  It  is  admirably 
coloured,  and  tenderly  and  delicately  penciled  ;  the 
heads  are  wonderfully  beautiful,  the  compofition  excel¬ 
lent,  and  the  whole  has  a  charming  effeft  by  the  chiaro- 
feuro. 

He  was  of  fo  happy  a  conftitution,  that  he  was 
never  ill  till  the  year  1576,  when  he  died  of  the 
plague,  at  99  years  of  age.  His  difciples  were  Paulo 
Veronefe,  Giacomo  Tintoret,  Giacomo  de  Porte  Baffa- 
no,  and  his  fons. 

TITLARK.  See  Alauda,  Ornithology  Index, 

II  FLE,  an  appellation  of  dignity  or  rank  given  to 
princes  and  perfons  of  diftindtion. 

Titles  were  not  fo  common  among  the  ancient  Greeks 
or  Romans  as  they  are  in  modern  times.  Till  the  reign 
of  Conftantine  the  title  of  Illuftrious  was  never  given 
except  to  thofe  who  were  diftinguifhed  in  arms  or  let¬ 
ters  :  .But  at  length  it  became  hereditary  in  the  families 
of  princes,  and  every  fon  of  a  prince  was  illuftrious. 

The  title  of  Highnefs  was  formerly  given  only  to  kings. 

The  kings  of  England  before  the  reign  of  Henry  VIII. 
were  addreffed  by  the  title  of  your  Grace .  That  mo¬ 
narch  firft  affumed  the  title  of  Highnefs ,  and  afterwards- 
that  of  Majefy .  The  title  of  majefty  was  firft  given 
him  by  Francis  I.  in  their  interview  in  1520.  Charles 
V.  was  the  firft  king  of  Spain  who  affumed  the  fame 
title. 

Princes,  nobles,  and  clergy,  generally  have  one  title 
derived  from  their  territories  and  eftates,  and  another 
derived  from  their  rank  or  from  fome  other  remarkable 
circumftance.  The  pope  is  called  the  Bi/hop  of  Rome, 
and  has  the  title  of  Holinefs.  A  cardinal  has  his  name 
generally  from  fome  church,  and  is  faluted  by  the  name 
of  Eminent',  or  mof  Eminent.  An  archbifhop,  befides 
being  named  from  his  diocefe,  is  called  his  Grace  and 
mof  Reverend :  a  biftiop  is  alfo  diftinguifhed  by  the 
name  of  his  diocefe,  and  has  the  title  of  his  Lordfnp 
and  right  Reverend.  Inferior  clergymen  are  denomi¬ 
nated  Reverend . 

The  titles  of  crowned  heads  derived  from  their  domi¬ 
nions  it  is  unneceffary  to  mention.  It  will  be  fufficient 
to  mention  thofe  by  which  they  are  addreffed.  To  an 

emperor 
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Title  emperor  is  given  tile  title  of  Imperial  MajeJhj ;  to  kings, 
II  that  of  Majefly;  to  the  princes  of  Great  Britain,  Royal 
Tobacco.  iir,]inefs  .  to  thole  of  Spain,  Infant;  to  electors,  Elec- 
'  toral  Highnefs  ;  to  the  grand  duke  of  Tufcany,  Mojl 
Serene  Highnefs;  to  the  other  princes  of  Italy  and  Ger¬ 
many,  Highnefs  ;  to  the  doge  of  Venice,  Mojl  Serene 
Frince  ;  to  the  grand-mailer  of  Malta,  Eminence;  to 
nuncios  and  ambaffadors  of  crowned  heads,  Excellency  ; 
to  dukes,  Grace;  to  marquifes,  carls,  and  barons,  Lord- 


The  emperor  of  China,  among  his  titles,  takes  that 
of  Tien  Su,  “  Son  of  Heaven.”  The  Orientals,  it  is 
obferved,  arc  exceedingly  fond  of  titles  *  the  Ample  go¬ 
vernor  of  Schiras,  for  inftance,  after  a  pompous  enume¬ 
ration  of  qualities,  lordihip*.  fee.  adds  the  titles  of 
Flower  of  Courtefy ,  Nutmeg  of  Ccnfolation ,  and  Rofe  of 
Delight . 

Title,  in  Law ,  denotes  any  right  which  a  perfon 
has  to  the  poffeffion  of  a  thing,  or  an  authentic  inftru- 
ment  whereby  he  can  prove  his  right.  See  the  articles 
Right,  Property,  fee. 

TITLE  to  the  Crown  in  the  Britifj  Confitution.  See 
Succession. 

TITMOUSE.  See  Parus,  Ornithology  Index. 

TITULAR,  denotes  a  perfon  inverted  with  a  title,  in 
virtue  of  which  he  holds  an  office  or  benefice,  whether 
he  performs  the  funftions  thereof  or  not. 

TITUS  Vespasianus,  the  Roman  emperor,  the  fon 
of  Vefpafian  pof  whom  it  is  related,  that  not  being  able 
to  rccolleft  any  remarkable  good  a£lion  he  had  done  on 
a  certain  day,  he  exclaimed,  “  I  have  loft  a  day  !”  He 
might  truly  be  called  the  father  of  his  people ;  and 
though  Rome  laboured  under  various  public  calamities 
during  his  reign,  fuch  was  his  equitable  and  mild  admi- 
niftration,  that  he  conftantly  preferved  his  popularity. 
He  was  a  great  lover  of  learning,  and  compofed  feveral 
poems.  He  reigned  but  two  years  ;  and  it  is  thought 
Domitian  his  brother  poifoned  him,  A.  D.  81.  aged  41. 
See  ( Hijlory  of )  Rome. 

TIVIOT  hills.  See  Cheviot. 

TIVOLI,  the  modern  name  of  TiBUR. 

TOAD.  See  Rana,  Erpetology  Index . 

TOAD-Fifh .  See  Lofhius,  Ichthyology  Index. 

TOAD-Flax,  See  Antirrhinum,  Botany  Index. 

TOAD-Stone ,  an  argillaceous  ftone.  See  Geology. 
TOBACCO.  See  Nicotiana,  Botany  Index , 
and  Snuff. 

TOBACCO-Pipe-Fifh.  See  Fistularia,  Ichthyo¬ 
logy  Index. 

TOBACCO -Pipes ,  ManufaBure  of.  The  art  of  making 
tobacco-pipes,  or,  as  it  is  commonly  called,  pipe-making , 
though  one  of  the  fimpleft  fpecies  of  pottery,  is  fufficient- 
ly  curious  to  merit  deferiptiori  in  a  dictionary  of  arts 
and  fciences. 

The  procefs  of  pipe-making  may  be  divided  into 
fix  ft  ages }  viz.  1.  Beating  or  preparing  the  clay  }  2. 
Rolling  y  3.  Moulding  \  4.  Trimming  }  5.  Drying j  and, 
6.  Burning. 

Preparation  of  the  Clay.— The  fine  white  clay  em¬ 
ployed  by  the  pipe-makers,  is  dug  from  the  quarries  in 
maffes  of  about  a  cubic  foot  each.  Before  it  can  be 
ufed  in  the  manufacture  of  tobacco-pipes,  it  muft  be  re¬ 
duced  to  the  confidence  of  a  tough  parte.  To  effect 
this,  after  its  outer  furface  has  been  cleared  from  dirt 
or  duft,  it  is  broken  into  fmall  pieces  about  as  large  as 
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a  goofe’s  egg,  and  thrown  into  a  tub  with  fuch  a  quan-  ^bacca. 
tity  of  foft  water  as  experience  has  (hewn  to  be  fuffi- 
cient  to  bring  it  to  the  proper  confidence.  After  lying 
till  it  has  foaked  up  all  the  water,  which  ufually  re¬ 
quires  from  1 2  to  24  hours,  it  is  taken  from  the  tub  and 
laid  on  a  thick  rtrong  wooden  bench.  Here  it  is  beat¬ 
en  by  a  heavy  four-fquare  iron  inftrument,  in  fuch  a 
manner  as  to  cut  it  from  one  end  to  the  other  into  very 
thin  dices.  It  requires  confiderable  addrefs  to  perform 
this  operation,  and  it  is  furprifing  how  thin  the  work¬ 
men  will  fome times  cut  the  dices,  and  how  equally 
they  will  thus  divide  the  clay.  This  beating  is  con¬ 
tinued,  alternately  folding  up  the  clay  and  dicing  it, 
till  the  whole  is  perfe&ly  fmooth.  It  is  then  ready  for 
rolling. 

Rolling .- — The  operation  of  rolling  reduces  the  clay 
into  pieces  of  a  proper  fize  and  length  for  making  pipes,, 
and  almoft  to  the  proper  form.  The  roller  fits  at  a 
bench  with  a  fmooth  board  before  him,  and  holds  in 
his  hand  another  fmooth  board  about  18  inches  long, 
four  broad,  and  about  half  an  inch  thick,  having  one 
end  rounded  off  on  one  fide,  fo  as  to  produce  a  corre- 
fponding  hollow  in  the  clay.  He  now  takes  a  piece  of 
the  beaten  clay,  and  rolls  it  out,  firft  with  his  hands, 
and  then  with  the  board,  till  it  acquire  the  form  of  a 
long  flender  cylinder,  with  one  end  confiderably  larger 
than  the  reft.  This  large  end  is  to  form  the  bole,  and 
the  cylinder  the  fhank  of  the  future  pipe.  The  pieces 
of  clay  thus  formed  are  laid  befide  each  other  on  a  flat 
board,  and  are  now  ready  for  moulding. 

Moulding. — This  is  the  raort  complex  operation,  and- 
requires  the  greateft  number  of  inftruments.  The  prin¬ 
cipal  of  thefe  is  the  mould,  which  is  compofed  of  two 
long  pieces  of  iron,  formed  fo  as  to  join  together,  and 
having  their  correfponding  Tides  cut  into  the  fhape  of 
half  a  tobacco  pipe,  each  piece  being  hollowed  fo  as  to 
form  half  a  flender  cylinder,  with  a  larger  cavity  at  the 
upper  end,  and  at  fuch  an  angle  as  it  is  intended  the 
bole  of  the  pipe  (hall  make  with  the  ffiank.  Juft  above 
that  part  of  each  fide  of  the  mould  which  ftands  be¬ 
yond  what  is  intended  to  form  the  bole,  there  is  a  notch 
for  admitting  a  knife  to  cut  off  the  fuperfluous  clay. 

To  receive  the  united  mould  there  L  a  vice,  having 
at  one  end  two  upright  ports,  between  which  moves  a 
long  lever,  and  to  this  lever,  near  the  ports,  there  is 
loofely  attached  a  piece  of  iron  ending  below  in  a  fmooth 
conical  head,  capable  of  entering  the  large  opening  of 
the  mould,  but  rather  fmaller  than  the  opening,  lo  as 
that  when  forced  down  into  it,  a  fufficient  thicknefs  of 
clay  may  be  left  between  the  cone  and  the  fidcs  of  the 
mould,  to  form  the  bole  of  the  pipe.  One  fide  of  this 
vice  is  fixed,  and  the  other  moveable,  towards  the  form¬ 
er.  The  moveable  fide  has  attached  to  it  an  iron  ferew 
with  a  very  long  lever  as  its  handle,  fo  that  by  turning 
the  ferew  one  way  or  the  other,  the  moveable  fide  of 
the  vice  may  be  forced  nearer  the  fixed  fide,  or  fuffered 
to  return  to  its  original  pofition. 

Befides  thefe  principal  inftruments,  the  moulder  re¬ 
quires  a  (lender  ftecl  wire,  fixed  in  a  handle  at  one  end, 
and  having  its  other  extremity  formed  into  a  very  fmall 
head  \  a  faucer  containing  wool  well  impregnated  with 
oil,  and  a  fmall  woollen  or  cotton  bruffi. 

When  about  to  mould  his  pipes,  he  lays  hold  of  the 
ffiank  of  one  of  the  rolled  pieces,  and  with  great  dexte¬ 
rity,  which  pra&ice  alone  can  teach,  he  paffes  up  the 
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oiled  wire  through  its  whole  length,  till  he  finds  It  ar¬ 
rived  at  the  commencement  of  the  larger  extremity  of 
the  clay.  This  extremity  he  then  bends  to  the  proper 
angle,  and  having  oiled  the  infide  of  each  part  of  his 
mould,  he  lays  the  piece  of  clay  with  the  wire  in  it,  in¬ 
to  one  part  of  the  mould,  and  covers  it  with  the  other. 

He  now  puts  the  mould  containing  the  clay  into  the 
vice,  and  with  the  left  hand  turning  round  the  handle 
of  the  ferew,  fo  as  to  fix  the  mould  firmly  within  the 
vice,  he,  with  the  right  hand,  prefles  down  the  lever  with 
its  conical  head,  and  thus  forms  the  cavity  of  the  bole. 

He  now  withdraws  the  mould,  cuts  off  with  his  knife 
the  fuperfluous  clay  from  the  bole,  opens  the  mould, 
takes  out  the  pipe,  and  now  only  withdraws  the  wire. 

He  then  lays  the  moulded  pipe  on  a  flat  board,  in  the 
lame  manner  as  the  rolled  pieces  before  deferibed.  The 
pipes  thus  moulded  require  to  be  trimmed,  that  is,  to 
have  the  prominences  arifing  from  the  joining  of  the 
mould,  and  other  fuperfluous  pieces  of  clay  taken  off, 
fo  as  to  render  the  furface  fmooth  and  round. 

Trimming, — The  operation  of  trimming  is  generally 
performed  by  boys  and  girls,  as  it  requires  very  little 
ikill.  The  trimmer  has  before  him  a  fmooth  block  of 
wood,  about  the  length  of  the  pipe,  and  of  confiderable 
tlucknefs,  elevated  a  little  at  the  remote  end.  He  has 
alfo  a  thick  piece  of  fmooth  iron,  one  edge  of  which 
has  acrofs  it  two  or  more  femicylindrical  grooves,  capa- 
ble  of  receiving  half  the  thank  of  a  pipe.  Taking  one 
of  the  rough  moulded  pipes,  the  trimmer  carefully  paffes 
op  the  hollow  of  the  ihank,  a  wire  fimilar  to  that  em¬ 
ployed  in  moulding,  and  holding  the  pipe  by  the  bole, 
while  the  (hank  lies  before  him  on  the  wooden  block, 
he  pares  off  with  a  blunt  knife  all  the  excrefcences  of 
clay,  both  from  the  thank  and  bole,  and  rubs  the  for¬ 
mer,  while  lying  on  the  block,  with  the  grooved  part 
of  his  iron,  fo  as  to  render  it  as  fmooth  as  poflible.  He 
now  cuts  off  the  ragged  piece  at  the  extremity  of  the 
Ihank,  withdraws  the  wire,  and  lays  the  pipe  on  the 
drying  frame..  One  great  objeft  of  the  trimmer  is,  to 
lee  that  the  pipe  is  completely  perforated,  which  he  dif- 
covers  by  blowing  through  it ;  and  if  he  finds  the  hole 
choked  up,  he  muft  open  it  by  pulhing  the  wire  as  far 
as  poffible.  If  this  does  not  fucceed,  he  breaks  the  pipe 
as  ufelefs.  r  r 

Drying^ — The  pipe  has  now  received  all  the  work 
that  can  be  bellowed  on  it  by  the  maker,  previous  to  its 
being  burned  5  but  as  the  expofing  of  it  to  heat,  while 
Jolt  and  pliable,  would  make  it  crack,  it  is  neceffary 
that  it  be  properly  dried.  For  this  purpofe,  a  frame  is 
prepared,  compofed  of  three  or  four  long  pieces  of 
wood  fattened  to  two  end  pieces  in  fuch  a  manner,  as 
that  the  middle  of  the  frame  {hall  be  the  lowed,  to  give 
the  lhanks  of  the  pipes  that  curve  which  they  generally 
poffefs.  After  being  trimmed,  the.  pipes  are  laid  befide 
each  other  in  this  concave  frame,  with  their  boles  hang¬ 
ing  down  over  the  edges  of  the  frame,  and  their  (banks 
bending  within  its  hollow.  In  this  pofition  they  are  ex- 
poled  to  the  air  till  they  are  dry  and  firm.  They  are 
then  ready  for  burning  or  baking. 

Burning.—  For  burning  or  baking  the  pipes,  there  is 
to  be  prepared  a  kiln  of  a  Ample  but  peculiar  conftruc- 
tion.  It  is  built  in  the  form  of  a  cylinder,  clofe  at  the 
bottom  and  on  the  Tides,  and  open  at  the  top.  Below 
he  bottom  is  a  grate  for  receiving  the  fuel,  and  round 
the  Tides  are  conth-uAed  vertical  or  fpiral  flues,  opening 
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at  the  top,  and  communicating  below  with  the  grate.  Tobacc, 
T  le  fides  of  the  furnace  on  its  interior  are  pretty  thin  Fob»g» 
and  are  formed  of  a  cement  compofed  of  clay  mixed '~V^ 
with  frefli  cow  dung.  In  the  middle  of  the  cavity  is 
placed  a  pedeftal  compofed  of  the  fame  materials  for 
the  pipes  to  lean  againft.  When  the  pipes  are  fuffi- 
ciently  dried,  they  are  arranged  round  this  pedeftal 
refting  againft  it,  and  againft  each  other,  with  their 
boles  next  the  bottom  of  the  furnace.  They  are  thus 
placed  in  fucccflive  layers,  till  the  furnace  be  fufficiently 
full,  when  the  open  fpace  at  top  is  filled  up  with  bricks 
placed  over  each  other,  fo  as  to  leave  interftices  for  the 
free  circulation  of  the  air,  and  of  the  fmoke  and  flame 
which  lflue  through  the  flues.  In  thefe  interftices  are 
laid  feveral  pieces  of  broken  dried  pipes,  to  ferve  as  py¬ 
rometers  for  afeertaining  the  Hate  of  the  included  pipe* 
during  the  burning.  The  fire  is  now  lighted,  and  kept' 
up  HU,  on  examining  the  pieces  of  clay  laid  in  the  in¬ 
terftices  of  the  bricks,  it  is  concluded  that  the  pipes 
within  the  furnace  are  fufficiently  baked.  The  fire  is 
then  fuffered  to  go  out,  and  the  whole  to  cool  till  the 
next  day,  when  the  bricks  are  taken  down,  the  pipes 
removed,  and  packed  in  barrels  for  fale.  *  * 

After  being  burnt,  the  pipes  are  fometimes  glazed, 
which  is  done  by  rubbing  them,  while  warm,  withflan- 
nel  and  a  little  white  wax.  In  fome  places  the  extre¬ 
mities  of  the  lhanks  are  rendered  fmooth  by  dipping- 
them  before  burning  in  the  ordinary  potters  glazing 
winch  prevents  that  adhefion  to  the  lips  fo  unpleafant  in 
new  unglazed  pipes. 

TOBAGO,  one  of  the  Caribbee  illands,  ceded  to 
Great  Britain  by  the  treaty  of  Paris  in  1763,  taken  by 
the  French  in.  1781,  and  retaken  by  the  Britilh  in 
j  les  ln  latitude  of  1 1  degrees  io  minutes 
north,  and  59  degrees  40  minutes  longitude  weft  from 
London,  about  40  leagues  fouth-by-weft  from  Barba- 
P°es»  35  fouth-eaft  from  St  Vincents,  20  fouth-eaft 
from. Grenada  12  north-eaft  from  the  Spaniffi  ifland  of 
1  rimdada,  and  between  30  and  40  north-eaft  from  the 
Spam fti  mam.  According  to  the  lateft  accounts,  it  is 
fomewhat  more  than  30  miles  in  length  from  north-eaft 
to  fouth-weft,  between  8  and  9  in  breadth,  and  from  23 
to  25  leagues  in  circumference.  The  Englilh  vifiud 
this  ifland  very  early,  Sir  Robert  Dudley  being  there  in 
the  reign  of  Oueen  Elizabeth.  In  that  of  Charles  I. 
William  earl  of  Pembroke  procured  a  grant  of  this 
with  two  other  fmail  illands;  but  died  before  he  was  able 
to  carry  into  execution  his  defign  of  fettling  them.  In 
A.D.  1632  fome  merchants  of  Zealand  fent  over  a 
lmall  colony  thither,  and  gave  it  the  name  of  New  Wal- 
clierert  ;  but  before  they  were  able  thoroughly  to  efta- 
bliffi  tbemfelves,  they  were  deftroyed  by  the  Indians  af- 
lifted  by  the  Spaniards.  Ten  years  after,  James  duke 
of  Courland  fent  a  colony  thither,  who  fettled  them¬ 
felves  upon  Great  Courland  bay,  and  made  a  confider¬ 
able  progrefs  in  planting.  A.  D.  j  654,  Meffieurs  A- 
dnan  and  Cornelius  Lampfius,  two  opulent  merchants 
of  running,  fent  a  confiderable  number  of  people  thi- 
ther  who  fettled  on  the  other  fide  of  the  ifland,  and 
lived  in  amity  with  the  Courlanders,  until  they  learned 
that  the  king  of  Sweden  had  feized  the  perfon  of  their 
duke  and  difpoflfeffed  him  of  his  dominions,  when  they 
attacked  and  forced  his  fubjefls  to  fubmit.  The  duke 
being  afterwards  reftored,  he  obtained  from  Charles  II. 
a  grant  of  this  ifland,  dated  the  j  7th  of  November 
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iba*o,  1664.  In  the  fccond  Dutch  war  the  count  d’Eftrees, 
•jolilri.  by  order  of  his  mailer,  totally  ruined  it  at  the  clofe  of 
-/“'the  year  16775  and  from  that  time  it  continued  wafte 
till  Britain  took  poffeflion  of  it  after  the  treaty  of  Paris. 
The  climate,  notwithstanding  its  vicinity  to  the  line,  is 
fo  tempered  by  the  breezes  from  the  fea,  as  to  be  very 
fupportable  even  to  Europeans  ;  and  hath  the  fame  ad¬ 
vantages  with  that  of  Grenada,  in  having  regular  fea- 
fons,  aud  alfo  in  being  exempt  from  the  hurricanes. 
There  fire  throughout  the  ifland  many  rifing  grounds, 
though,  except  at  the  north-eaft  extremity,  there  is  no 
part  of  it  that  can  be  ftyled  mountainous  ^  and  even 
there  the  country  is  far  from  being  rugged  or  impaffable. 
The  foil,  if  we  may  credit  either  Dutch  or  French  wri¬ 
ters,  is  as  fertile  and  luxuriant  as  any  of  the  iflands, 
and  very  finely  diverfified.  Ground  provifions  of  all 
forts  have  been  raifed  in  great  plenty,  a  vaft  variety  of 
vegetables,  excellent  in  their  kind,  fome  for  food,  fome 
fer  phyfic.  Almolt  every  fpecies  of  ufeful  timber  is  to 
be  found  here,  and  fome  of  an  enormous  fize  ;  amongfl: 
others,  the  true  cinnamon  and  nutmeg  tree,  as  the 
Dutch  confefs,  and  of  which  none  could  be  better 
judges  5  whole  groves  of  faffafras,  and  of  trees  that  bear 
the  true  gum  copal,  with  other  odoriferous  plants  that 
render  the  air  wholefome  and  pleafant.  It  is  as  well 
watered  as  can  be  wifhed  by  rivers  that  fall  into  the 
fea  on  both  fides,  many  fmaller  dreams,  and  fine  frelh 
fprings  in  almoft  every  part  of  the  ifland.  The  fea- 
coaft  is  indented  by  10  or  12  fair  and  fpacious  bays, 
and  there  are  amongfl  thefe  one  or  two  ports  capable 
of  receiving  as  large  (hips  as  ever  vifited  thofe  feas. 
There  are  wild  hogs  in  great  plenty,  abundance  of, 
fowls  of  different  kinds,  and  a  vafl  variety  of  fea  and 
river  fifh.  At  the  north-eaft  extremity  lies  little  To¬ 
bago,  which  is  two  miles  long,  and  about  half  a  mile 
broad,  very  capable  of  improvement. 

TOBOLSKI,  the  capital  of  Siberia,  is  fituated  at 
the  confluence  of  the  rivers  Tobol  and  Irtifli,  in  N.  Lat. 
58°  12',  E.  Long.  68°  18'.  The  city  Hands  upon  the 
afcent  of  a  high  hill,  the  lower  part  of  which  is  inha¬ 
bited  by  Mahometan  Tartars,  who  carry  on  a  confider- 
able  traffic  upon  the  river  Irtifli,  and  convey  their  mer- 
chandife  quite  acrofs  Great  Tartary,  as  far  as  China. 
The  river  Irtifli  is  reckoned  as  rapid  as  the  Danube  5 
runs  from  the  fouth,  and  empties  itfelf  into  the  Oby  : 
the  Tobol  wafhes  the  other  fide  of  the  town,  and  a  lit¬ 
tle  below  it  falls  into  the  Irtifli.  By  means  of  thefe 
two  rivers,  there  is  a  conftant  flow  of  merchandife  into 
the  city  during  the  fummer  feafon.  Tobollki  is  there¬ 
fore  a  great  mart  for  the  commodities  of  Mufcovy,  Tar¬ 
tary,  and  other  countries:  and  here  is  a  great  concourfe 
of  merchants.  All  forts  of  provifions  arc  plentiful  and 
cheap.  An  hundred  weight  of  rice  is  fold  for  16  co- 
pecs,  equal  to  about  eightpence  fterling  5  a  fturgeon 
weighing  40  pounds,  for  half  that  money  •,  an  ox  for 
two  rix-dollars,  and  every  other  article  in  proportion. 
The  adjacent  country  abounds  with  game  in  great  va¬ 
riety.  The  fupreme  court  of  judicature  for  all  Siberia 
is  held  in  this  city,  which  is  alfo  the  feat  of  a  metropo¬ 
litan,  fent  hither  from  Mofcow  to  exercife  fpiritual  ju~ 
rifdidlion  over  the  whole  kingdom.  Tobolfki  is  well 
fortified,  and  defended  by  a  ffrong  garrifon,  under  the 
command  of  the  waiwode,  who  refides  in  the  place,  and 
takes  charge  of  the  fur  tribute,  which  is  here  depofited 
in  proper  magazines.  This  governor  enjoys  a  very  ex- 


tenfive  command,  and  can  occafionally  bring  into  the  ToboiM* 
field  9000  men,  befides  a  ftrong  body  of  Tartars  on  U 
horfeback,  to  make  head  againff  the  Kalmucks  and  wincL 
Coffacks,  in  their  repeated  incurfions.  A  fufficient  num-  »—  j 

ber  of  Ruffians,  called  Jemjkoiks ,  are  kept  in  continual 
pay  by  the  government,  on  the  banks  of  the  Irtifh,  to 
lupply  travellers  on  the  czar’s  account  with  men,  boats, 
or  carriages,  to  convey  them  as  far  as  Surgut  on  the 
Oby,  a  voyage  of  200  leagues  by  water.  This  is  the 
common  method  of  travelling  in  the  fummer  5  but  in 
winter  the  journey  by  land  is  not  half  fo  long,  being 
performed  in  fleds  over  the  ice  and  fnow,  with  which 
the  country  is  covered.  Thefe  fleds  are  moved  by  a  pair 
of  dogs,  which  will  draw  a  load  of  300  pounds  with 
furprifing  expedition.  They  are  hired  at  eafy  rates, 
and  during  one  half  of  the  year  may  be  feen  flying  over 
the  fnow  in  great  numbers.  The  city  is  fuppofed  to 
contain  15,000  inhabitants.  It  is  800  miles  eaft  from 
Mofcow,  and  1000  from  Peterlburgh. 

TODDA  Panna.  See  Cycas,  Botany  Index . 

TODDY,  a  name  given  to  the  juice  of  the  cocoa- 
nut  tree.  See  Arack. — Toddy  is  alfo  a  name  given  to 
a  mixture  of  fpirits,  w’ater,  and  fugar. 

T odd T-B ird.  See  Loxia,  Ornithology  Index . 

TODUS,  the  Tody  ;  a  genus  of  birds  belonging  to 
the  order  of  picse.  See  Ornithology  Index . 

TOGA,  in  Roman  antiquity,  a  wide  woollen  gowTn 
or  mantle,  which  Teems  to  have  been  of  a  femicircular 
form,  without  fleeves  ;  differing  both  in  rielinefs  and 
largenefs,  according  to  the  circum fiances  of  the  wearer, 
and  ufed  only  upon  occafion  of  appearing  in  public. 

Every  body  knows  that  the  toga  was  the  diftinguiffi- 
ed  mark  of  a  Roman  :  hence  the  jus  togce,  or  privilege 
of  a  Roman  citizen  ;  i.  e.  the  right  of  wearing  a  Ro¬ 
man  habit,  and  of  taking,  as  they  explain  it,  fire  and 
water  through  the  Roman  empire. 

TOKAY  WINE,  derives  its  name  from  a  town  of 
Hungary,  where  it  is  produced.  There  are  four  forts 
of  wine  made  from  the  fame  grapes,  diftinguifhed  at 
Tokay  by  the  names  of  effence ,  aufpruch ,  maf slack ,  and 
the  common  wine .  The  effcnce  is  made  by  picking  out 
the  half-dried  and  Ihrivelled  grapes,  and  putting  them 
into  a  perforated  veffel,  where  they  remain  as  long  as 
any  juice  runs  off  by  the  mere  preffure  of  their  own 
weight.  This  is  put  into  fmall  calks.  The  aufpruch  is 
made  by  pouring  the  expreffed  juice  of  the  grapes  from 
which  the  former  had  been  picked  on  thofe  that  yield¬ 
ed  the  effence,  and  treading  them  with  the  feet.  The 
liquor  thus  obtained  flands  for  a  day  or  two  to  ferment, 
and  then  is  poured  into  fmall  calks,  which  are  kept  in 
the  air  for  about  a  month,  and  afterwards  put  into  calks. 

The  fame  procefs  is  again  repeated  by  the  addition  of 
more  juice  to  the  grapes  which  have  already  undergone 
the  two  former  preffures,  and  they  are  now  wrung  with 
the  hands  5  and  thus  is  had  the  mafslach.  The  fourth 
kind  is  made  by  taking  all  the  kinds  together  at  firft, 
and  fubmitting  them  to  the  grea te ft  preffure  :  this  is 
chiefly  prepared  by  the  peafants.  The  effence  is  thick, 
and  very  fweet  and  lufcious:  it  is  chiefly  ufed  to  mix 
with  the  other  kinds.  The  aufpruch  is  the  wine  com¬ 
monly  exported,  and  which  is  known  in  foreign  coun¬ 
tries  by  the  name  of  Tokay. 

The  goodnefs  of  it  is  determined  by  the  following 
rules.  The  culour  (hould  neither  be  reddilh  nor  very 
pale,  but  a  light  filver  :  in  trying  it,  the  palate  and  ti| 
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vTokay  0f  the  tongue  fhould  be  wetted  without  fwallowing  it, 
™ne  and  if  it  manifeft  any  acrimony  to  the  tongue  it  is  not 
Toledo.  Sooc*  >  but  the  tafte  ought  to  be  foft  and  mild  :  when 

1 - t  poured  out,  it  fhould  form  globules  in  the  glafs,  and 

have  an  oily  appearance  :  when  genuine,  the  ftrongcft 
is  always  of  the  beft  quality  :  when  fwallowed,  it  fhould 
have  an  earthy  aftringent  tafte  in  the  mouth,  which  is 
called  the  tafte  of  the  root.  All  tokay  wine*  has  an  aro¬ 
matic  tafte,  which  diflinguifhes  it  from  every  other  fpe- 
cies  of  wine.  It  keeps  to  any  age,  and  improves  by 
time  :  but  is  never  good  till  about  three  years  old.  It 
is  the  beft  way  to  tranfport  it  in  cafks  ;  for  when  it  is 
011  the  feas,  it  ferments  three  times  every  feafon,  and 
thus  refines  itfelf.  When  in  bottles,  there  muft  be  an 
empty  fpace  left  between  the  wine  and  the  cork,  other- 
wife  it  would  burft  the  bottle.  A  little  oil  is  put  upon 
the  furface,  and  a  piece  of  bladder  tied  over  the  cork. 
The  bottles  are  always  laid  on  their  fides  in  fand.  Phil. 
Tranf.  vol.  lxiii.  part  ii.  p.  292,  &c. 

TOKENS.  See  Tradesmens  Tokens . 

TOISE,  a  French  meafure  containing  fix  of  their 
feet,  or  a  fathom. 

TOLAND,  John,  a  famous  writer,  was  born  near 
Londonderry  in  Ireland  in  1670,  and  educated  in  the 
Popifh  religion  ;  but  at  16  years  of  age  embraced  the 
^principles  of  the  Proteftants.  He  ftudied  three  years  at 
the  univerfity  of  Glafgow  ;  was  created  matter  of  arts  in 
the  univerfity  of  Edinburgh  ;  and  afterwards  completed 
his  ftudies  at  Leyden,  where  he  refided  two  years.  He 
then  went  to  Oxford,  where,  having  the  advantage  of 
the  public  library,  he  collected  materials  upon  various 
fubjedts,  and  compofed  fome  pieces  ;  among  which  was, 
A  DifTertation  to  prove  the  received  hiftory  of  the  tra¬ 
gical  death  of  Atilius  Regulus,  the  Roman  conful,  to 
be  a  fable.  He  began  likewife  a  work  of  greater  con- 
fequence,  in  which  he  undertook  to  fhow  that  there  are 
no  myfteries  in  the  Chriftian  religion.  He  publifhed  it 
in  1696  at  London,  under  the  title  of  ChriJHanity  not 
myjlerious.  This  book  gave  great  offence,  and  was  at¬ 
tacked  by  feveral  writers.  He  afterward  wrote  in  fa¬ 
vour  of  the  Hanoverian  fuccefiion,  and  many  other 
pieces.  In  1707  he  went  into  Germany,  where  he  vi- 
fited  feveral  courts  ;  and  in  1710  he  was  introduced  to 
Prince  Eugene,  who  gave  him  feveral  marks  of  his  ge- 
nerofity.  Upon  his  return  to  England  he  was  for  fome 
time  fupported  by  the  liberality  of  the  earl  of  Oxford 
lord-treafurer,  and  kept  a  country  houfe  at  Epfom  ;  but 
foon  loling  his  lordftiip’s  favour,  he  publifhed  feveral 
pamphlets  againft  that  minifter’s  meafures.  In  the  laft 
four  years  of  his  life  lie  lived  at  Putney,  but  ufed  to 
fpend  moft  part  of  the  winter  in  London.  Mr  Toland 
died  at  London  in  1722.  He  was  a  man  of  uncommon 
abilities,  publifhed  a  number  of  curious  tradls,  and  was 
perhaps  the  moff  learned  of  all  the  infidel  writers;  but 
his  private  chara&er  was  far  from  being  an  amiable  one  ; 
for  he  was  extremely  vain,  and  wanted  thofe  focial  vir¬ 
tues  which  are  the  chief  ornaments  as  well  as  duties  of 
life. .  His  poflhumous  works,  two  volumes  oftavo,  were 
publifhed  in  172 6,  with  an  account  of  his  life  and  writ¬ 
ings,  by  Mr  Des  Maizeaux. 

TOLEDO,  an  ancient  and'trading  city  of  Spain  in 
ytovrgQcin-  ^ew  Caftile,  of  which  it  was  formerly  the  capital. 
ne's  travels  About  two  centuries  ago  it  is  faid  to  have  contained 
fa  Spain,  more  than  200,000  inhabitants  ;  but  they  are  now  di- 
minifhed  to  20,000,  or  at  moft  to  30,000.  It  is  ad- 


vantageoufly  feated  on  the  river  Tajo,  which  furrounds  it  Toledo 
on  two  Tides  ;  and  on  the  land  fide,  it  has  an  ancient  Toleratio 
wall  built  by  a  Gothic  king,  and  flanked  with  100 
tow’ers.  It  is  feated  on  a  mountain,  which  renders  the 
ftreets  uneven,  and  which  are  narrow  ;  but  the  houfes 
are  fine,  and  there  are  a  great  number  of  fuperb  ftruc- 
tures,  befides  17  public  fquares,  where  the  markets  are 
kept.  The  fineft  buildings  are  the  royal  caftie  and  the 
cathedral  church  ;  which  laft  is  the  richeft  and  moft 
confiderable  in  Spain.  It  is  feated  in  the  middle  of  the 
city,  joining  to  a  handfome  ftreet,  with  a  fine  fquare 
before  it.  Several  of  the  gates  are  very  large,  and  of 
bronze.  There  is  alfo  a  fuperb  fteeple,  extremely  high, 
from  whence  there  is  a  very  diftant  profpeft.  The  Sa- 
grariro,  or  principal  chapel,  is  a  real  treafury,  in  which 
are  15  large  cabinets  let  into  the  wall,  full  of  prodigious 
quantities  of  gold  and  filver  veffels,  and  other  works* 

There  are  two  mitres  of  filver  gilt,  fet  all  over  with 
pearls  and  precious  ftones,  with  three  collars  of  mafly 
gold,  enriched  in  like  manner.  There  are  two  brace¬ 
lets  and  an  imperial  crown  of  the  Virgin  Mary,  confut¬ 
ing  of  large  diamonds  and  other  jewels.  The  weight 
of  the  gold  in  the  crown  is  15  pounds.  The  veffel 
which  contains  the  confeerated  wafer  is  of  filver  gilt, 
as  high  as  a  man,  and  fo  heavy,  that  it  requires  30  men 
to  carry  it  ;  within  it  is  another  of  pure  gold  enriched 
with  jewels.  Here  are  38  religious  houfes,  moft  of 
which  are  worthy  a  traveller’s  notice,  with  many  other 
facred  buildings,  a  great  number  of  churches  belonging 
to  27  parifties,  and  fome  hofpitals.  Without  the  town 
ate  the  remains  of  an  amphitheatre,  and  other  antiqui¬ 
ties. 

Toledo  is  an  arehbifhop’s  fee,  and  the  Teat  of  the  pri¬ 
mate  of  Spain.  His  revenue  is  faid  to  be  worth  Snvin- 
400,000  ducats,  but  there  are  large  dedu&ions  to  b e  bum's 
made  from  it.  It  pays  15,000  ducats  to  the  monks  of  Travels  v 
the  Efcurial,  befides  feveral  other  penfions.  Toledo  has  SPa*n' 
alfo  a  univerfity.  It  was  formerly  celebrated  for  the 
exquifite  temper  of  the  Iword  blades  made  there.  It  is 
fituated  in  E.  Long.  3.  15.  'N.  Lat.  39.  50.  and  is  37 
miles  fouth  from  Madrid. 

TOLERATION,  in  matters  of  religion,  is  either 
civil  or  ecclefiaftical.  Civil  toleration  is  an  impunity 
and  fafety  granted  by  the  ftate  to  every  fe&  that  does 
not  maintain  do&rines  inconfiftent  with  the  public 
peace  :  and  ecclefiaftical  toleration  is  the  allowance 
which  the  church  grants  to  its  members  to  differ  in  cer¬ 
tain  opinions,  not  reputed  fundamental. 

As  the  gods  of  Paganifm  were  almoft  all  local  and 
tutelary,  and  as  it  was  a  maxim  univerfally  received 
that  it  was  the  duty  of  every  man  to  worfhip,  together 
with  his  own  deities,  the  tutelary  gods  of  the  country 
in  which  he  might  chance  to  refide,  there  was  no  room 
for  perfecution  in  the  Heathen  world,  on  account  of  dif¬ 
ferent  fentiments  in  religion,  or  of  the  different  rites 
with  which  the  various  deities  were  worfhipped.  Had 
the  primitive  Chriftians  joined  their  fellow-citizens  in 
the  worfhip  of  Jupiter,  Juno,  and  the  reft  of  the  rabble 
of  Roman  divinities,  they  would  have  been  fuffered  to 
worfhip,  without  moleftation,  the  Creator  of  the  world 
and  the  Redeemer  of  mankind  ;  for  in  that  cafe  the 
God  of  the  Chriftians  would  have  been  looked  upon  as 
a  Being  of  the  fame  kind  with  the  gods  of  the  empire  ; 
and  the  great  principle  of  intercommunity  would  have 
remained  unviolated.  But  the  true  God  had  exprefsly 
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•ation.  prohibited  both  Jews  and  Chriftians  from  worfhipping 
r""*  any  other  god  befides  Himfelf  \  and  it  was  their  refufal 
to  break  that  precept  of  their  religion  which  made  their 
Heathen  mailers  look  upon  them  as  Atheifts,  and  per- 
fecute  them  as  a  people  inimical  to  the  Hate.  Utility, 
and  not  truth,  was  the  objeft  for  which  the  Heathen 
legiflatures  fupported  the  national  religion.  They  well 
knew  that  the  (lories  told  by  their  poets  of  their  differ¬ 
ent  divinities,  of  the  rewards  of  Elyfium,  and  of  the 
punifhments  of  Tartarus,  were  a  colle&ion  of  fenfelefs 
fables )  but  they  had  nothing  better  to  propofe  to  the 
vulgar,  and  they  were  not  fuch  (Irangers  to  the  human 
heart,  as  to  fuppofe  that  mankind  could  live  together  in 
fociety  without  being  influenced  in  their  condutt  by 
fome  religion. 

Widely  different  from  the  genius  of  Paganifm  was 
the  fpirit  of  the  Jewifh  difpenfation.  Truth,  which  is 
in  fa£t  always  coincident  with  general  utility,  was  the 
great  objedfc  of  the  Mofaic  law.  The  children  of  IfraeJ 
were  feparated  from  the  reft  of  the  'world,  to  prcferve 
the  knowledge  and  worfhip  of  the.  true  God,  at  a  time 
when  all  the  other  nations  on  earth,  forgetting  the  Lord 
that  made  them,  were  falling  proftrate  to  flocks  and 
(lones,  and  worfhipping  devils  and  impure  fpirits.  Such 
was  the  contagion  of  idolatry,  and  fo  ftrong  the  propcn- 
fity  of  the  Ifraelites  to  the  cuftoms  and  manners  of  the 
Egyptians,  and  other  polytheiftic  nations  around  them, 
that  the  purpofe  of  their  feparation  could  not  have  been 
ferved,  had  not  Jehovah  condefcended  to  become  not 
only  their  tutelary  God,  but  even  their  fupremc  civil 
Magiftrate  (fee  Theology,  N°  151.)  j  fo  that  under 
the  Mofaic  economy,  idolatry  was  the  crime  of  high 
treafon,  and  as  fuch  j uftly  punifhed  by  the  laws  of  the 
(late.  Among  the  Jews,  the  church  and  ft  ate  were  not 
indeed  different  focieties.  They  were  fo  thoroughly  in¬ 
corporated,  that  what  was  a  (in  in  the  one  was  a  crime 
in  the  other  )  and  the  forfeiture  of  ecclefiaftical  privi¬ 
leges  was  the  forfeiture  of  the  rights  of  citizens. 

In  many  refpedls  the  Chriftian  religion  is  diredlly  op- 
pofite  to  the  ritual  law  of  Mofes.  It  is  calculated  for 
all  nations,  and  intended  to  be  propagated  among  all. 
Inftead  of  feparating  one  people  from  another,  one  of 
its  principal  obje£ls  is  to  diffeminate  univerfal  benevo¬ 
lence,  and  to  inculcate  upon  the  whole  human  race, 
that  mutual  love  which  naturally  fprings  from  the 
knowledge  that  all  men  are  brethren.  Its  ultimate  end 
being  to  train  its  votaries  for  heaven,  it  concerns  itfelf 
no  farther  with  the  affairs  of  earth  than  to  enforce  by 
eternal  fan&ions  the  laws  of  morality  }  and  the  king¬ 
dom  of  its  Founder  not  being  of  this  world,  it  leaves 
every  nation  at  liberty  to  fabricate  its  own  municipal 
laws,  fo  as  beft  to  ferve  its  own  intereft  in  the  various 
circumftanccs  in  which  it  maybe  placed 5  and  denounces 
a  curfe  upon  all  who  pay  not  to  thofe  laws  the  fulled 
obedience,  when  they  are  not  obvioufly  inconfiftent 
With  the  lawTs  of  piety  and  virtue,  which  are  of  prior 
obligation.  The  Chriftian  church  therefore  mufl  always 
remain  a  diftinft  fociety  from  the  (late  ;  and  though, 
till  the  prefent  age  of  hazardous  innovations,  it  has  been 
deemed  expedient  in  every  country,  where  the  truth  of 
the  gofpel  is  admitted,  to  give  to  the  religion  of  Chrift 
a  legal  ellabliihment,  and  to  confer  immunities  on  its 
mmifters,  this  meafure  has  been  adopted,  not  to  fecure 
the  purity  of  the  faith,  which  appeals  to  the  private 
judgment  of  each  individual,  but  merely  to  preferve 
Vot,  XX.  Part  II. 
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the  peace  of  fociety,  and  to  put  a  reftraint  upon  thofe  Totefalioa. 
adlions  of  which  human  laws  cannot  take  cognizance. 

With  religion,  Chriftian  governments  have  no  farther 
concern  than  as  it  tends  to  promote  the  pra£lice  of  vir¬ 
tue.  The  early  Chriftians,  however,  not  underftanding 
the  principle  upon  which  penal  laws  were  employed  to 
preferve  the  purity  of  the  Jewifti  religion  j  and,  as  our 
bleffed  Lord  obferved  to  two  of  his  apoftles,  not  know¬ 
ing  what  fpirit  they  were  of— haftily  concluded  that 
they  had  a  right  to  enforce  the  doflrines  and  worftiip  of 
the  New  Eeftament,  by  the  fame  means  which  had 
been  ufed  to  preferve  the  Ifraelites  fteady  to  the  doc¬ 
trines  and  worftiip  of  the  Old.  Hence,  though  they 
had  fuffered  the  cruelleft  perfections  themfelves  (fee 
Persecution),  they  no  foonfcr  got  the  power  of  the 
date  in  their  hands,  than  they  perfected  the  Pagans 
for  their  idolatry ;  and  afterwards,  when  herefies  arofe 
in  the  church,  perfecuted  one  another  for  exprefling  in 
different  phrafes  metaphyfical  propofitions,  of  fuch  a  na¬ 
ture  as  no  human  mind  can  fully  comprehend.  The 
apoftlc  had  forewarned  them  that  there  muft  be  herefies 
in  the  church,  that  they  who  are  approved  may  be  made 
manned  \  but  it  did  not  occur  to  them  that  perfection 
for  opinion  is  the  word  of  all  herefies,  as  it  violates  at 
once  truth  and  charity. 

Hitherto  tliefe  unhallowed  means  of  bringing  Chri¬ 
ftians  to  uniformity  of  faith  and  practice,  had  been  only 
occafionally  employed,  from  their  not  accurately  diftin- 
guifhing  between  the  fpirit  of  the  gofpel  and  that  of  the 
law  \  but  as  foon  as  the  biftiops  of  Rome  had  brought 
the  inhabitants  of  Europe  to  recognize  their  infallibility 
in  explaining  articles  of  faith  and  deciding  points  of 
controverfy,  perfecution  became  a  regular  and  perma¬ 
nent  inllrument  of  ecclefiaftical  difeipline.  To  doubt 
or  to  deny  any  do£lrine  to  which  thefe  unerring  inftruc- 
tors  had  given  the  fan£lion  of  their  approbation,  was 
held  to  be  not  only  a  refilling  of  the  truth,  but  an  a£l  of 
rebellion  againft  their  facred  authority  j  and  the  fecular 
power,  of  which,  by  various  arts,  they  had  acquired 
the  abfolute  direction,  was  inftantly  employed  to  avenge 
both. 

“  Thus  Europe  had  been  accuftomed,  during  many  Rolertfon's 
centuries,  to  fee  fpeculative  opinions  propagated  or  dc -Hijioryof 
fended  by  force  \  the  charity  and  mutual  forbearance  Charles  V, 
which  Chriftianity  recommends  with  fo  much  warmth, 
were  forgotten,  the  facred  rights  of  confciencc  and  of 
private  judgment  were  unheard  of,  and  not  only  the  idea 
of  toleration,  but  even  the  word  itfelf,  in  the  fenfe  now 
affixed  to  it,  was  unknown.  A  right  to  extirpate  error 
by  force,  was  univerfally  allowed  to  be  the  prerogative 
of  thofe  who  poffeffed  the  knowledge  of  truth  5  and 
though  the  firft  reformers  did  not  arrogate  to  themfelves 
in  diredl  terms  that  infallibility  which  they  had  refufed 
to  the  church  of  Rome,  they  were  not  lefs  confident  of 
the  truth  of  their  own  dodlrines,  and  required  with  equal 
ardour  the  princes  of  their  party  to  check  fucli  as  prefu¬ 
med  to  impugn  or  to  oppofe  them.  To  this  requeft  too 
many  of  thefe  princes  lent  a  willing  ear.  It  flattered  at 
once  their  piety  and  their  pride  to  be  confidered  as  pof- 
fe fling  all  the  rights  of  Jewifh  princes  }  and  Henry  the 
VIII.  of  England,  after  labouring  to  make  his  divines 
declare  that  all  authority  ecclefiaftical  as  well  as  civil 
flows  from  the  crown,  perfecuted  alternately  the  Papifls 
and  Proteftants.  Many  of  his  fucceffors,  whofe  charac¬ 
ters  were  much  better  than  his,  thought  themfelves  duly 
3  L  authorized 
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authorized,  in  virtue  of  their  acknowledged  fupremacy 
over  all  dates  and  conditions  of  men,  to  enforce  by 
means  of  penal  laws  a  uniformity  of  faith  and  worffiip 
among  their  fubjedls:  and  it  was  not  till  the  revolution 
that  any  fe£t  in  England  feems  to  have  fully  under- 
food,  that  all  men  have  an  unalienable  right  to  worfhip 
God  in  the  manner  which  to  them  may  feem  mod  fuit- 
able  to  his  nature,  and  the  relation  in  which  they  dand 
to  him;  or  that  it  is  impoffible  to  produce  uniformity 
of  opinion  by  any  other  means  than  candid  difquifition 
and  found  reafoning.  That  the  civil  magidrate  has  a 
right  to  check  the  propagation  of  opinions  which  tend 
only  to  fap  the  foundations  of  virtue,  and  to  didurb  the 
peace  of  fociety,  cannot,  we  think,  be  quedioned  ;  but 
that  he  has  no  right  to  redrain  mankind  from  publicly 
profeding  any  lydem  of  faith,  which  comprehends  the 
being  and  providence  of  God,  the  great  laws  of  mora¬ 
lity,  and  a  future  date  of  rewards  and  puniffiments,  is 
as  evident  as  that  it  is  the  objeft  of  religion  to  fit  man-  * 
kind  for  heaven,  and  the  whole  duty  of  the  magidrates. 

^0  maintain  peace,  liberty,  and  property,  upon  earth. 
We  have  elfewhere  obferved  (fee  Test),  that  among 
a  number  of  different  feds  of  Chridians,  it  is  not  the 
fuperior  purity  of  the  fvdem  of  faith  profeffed  by  one  of 
them,  that, gives  it  a  right  to  the  immunities  of  an  eda- 
hlifhment  in  preference  to  all  its  rivals;  but  though  the 
legidature  is  authorized,  in  certain  circumdances,  to 
inake  a  lefspure  fydem  the  religion  of  the  date,  it  would 
be  the  height  of  abfurdity  to  fuppofe  that  any  man,  or 
body  of  men,  can  have  authority  to  prevent  a  purer 
fydem  from  being  acknowledged  as  the  religion  of  indi¬ 
viduals.  For  propagating  opinions  and  purfuing  pradi- 
ces  which  neeeffarily  create  civil  didurbance,  every  man  "" 
is  anfwcrable  to  the  laws  of  his  country;  but  for  the 
found nefs  of  his  faith,  and  the  purity  of  his  wordiip,  he 
is  anfwerable  to  no  tribunal  but  that  which  can  fearch, 
the  heart. 

When  churches  are  edablifhed,  and  creeds  drawn  up 
qs  guides  to  the  preaching  of  the  national  clergy,  it 
is  obvious  that  every  clergyman  who  teaches  any  thing 
diredly  contrary  to  the  dodrine  of  fuch  creeds,  violates 
the  condition  on  which  he  holds  his  living,  and  may  be 
judly  deprived  of  that  living,  whether  his  obnoxious  opi¬ 
nion  be  in  itfelf  true  or  falfe,  important  or  unimportant ; 
but  his  puniffiment  diould  be  extended  no  farther.  To 
expel  a  Chridian  from  private  communion  for  teaching 
any  dodrine  which  is  neither  injurious  to  the  date  nor 
contrary  to  the  few  fitnple  articles  which  comprife  the 
fum  of  the  Chridian  faith,  is  the  groffed  tyranny;  and 
the  governors  of  that  church  which  is  guilty  of  it,  ufurp 
the  prerogative  of  the  bleffed  Lprd,  who  commanded 
the  apodles  themfelves  not  to  be  called  maders  in  this 
feme ;  for  one  (fays  he)  is  your  mader  (vpuv  0  Kcthyftvs), 
even  Chrid.  It  is  indeed  a  hardfhip  to  deprive  a  man  of 
his  living  for  confcientioufly  illudrating  what  he  believes 
to  be  a  truth  of  the  gofpel,  only  becaufe  his  illudration  , 
may  be  different  from  that  which  had  formerly  been  gi¬ 
ven  by  men  fallible  like  himfelf ;.  but  if  the  edablidi- 
ment  of  human  compilations  of  faith  be  neceffary,  this 
hard  (hip  cannot  be  removed,  but  by  making  fuch  com¬ 
pilations  as  fimple  as  poffible,  and  drawing  them  up  in 
leripture  language.  Such  a  reformation,  could  it  be  ef-  ' 
feded  peaceably,  would  ferve  other  good  purpofes ;  for 
while  it  would  fufficiently  guard  the  purity  of  the  faith, 

4,1  would  withdraw  that  temptation  which  too  many  efta- 


bliffimenls  throw  In  the  way  of  men,  to  fubferibe  to  the  Tderatk 
truth  of  what  they  do  not  really  believe  ;  and  it  would  il  ' 
effedually  baniffi  from  the  Chridian  church  every  thin*  T°mb. 
which  can  be  called  by  the  name  of  per/ edition .  See 
Nonconformists. 


TOLL,  a  tax  or  cudom  paid  for  liberty  to  vend 
goods  in  a  market  or  fair,  or  for  keeping  roads  in  pro¬ 
per  repair.  The  fird  appointment  of  a  toll  on  highways 
of  which  we  read,  took  place  in  134 6.  See  Road. 

TO  LOUSE.'  See  Toulouse. 

TOLU,  a  town  of  South  America  in  Terra  Firma, 
and  in  the  government  of  Carthagena;  famous  for  the 
fine  balfam  of  Tolu,  brought  into  Europe  from  thence, 
and  produced  from  a  tree  like  a  pine.  It  is  feated  on  a* 
bay  of  the  North  fea,  60  miles  fouth  of  Carthagena. 
W.  Long.  75.  25.  N.  Lat.  9.  45. 

TOLUIFERA,  the  Balsam -of-ToLu  Tree;  a  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  decandria.  See 
Botany,  p.  182.  and  Chemistry,  N°  2483. 
TOMATOES.  See  Solanum,  Botany  Index . 

TOMB,  includes  both  the  grave  or  fepulehre  wherein 
a  defun&is  interred,  and  the  monument  ere&ed  to  pre¬ 
serve  his  memory.  The  word  is  formed  from  the  Greek 
zvpZos,  tumulus ,  “  fepulehre;”  or,  according  to  Me¬ 
nage,  from  the  Latin  twnba ,  which  fignifies  the  fame. 

In  many  nations  it  has  been  cudomary  to  burn  the 
bodies  of  the  dead,  and  to  colled  the  aflies  with  pious 
care  into  an  urn,  which  was  depofited  in  a  tomb  or  fe- 
pulckre.  See  Burning.  Among  many  nations  it  has 
alfo  been  the  pradiceto  lay  the  dead  body  in  a  tomb, 
without  confuming  it,  after  having  wrapped  it  up  de¬ 
cently,  and  fometimes  placing  it  in  a  coffin.  See  Cof¬ 
fin.  '  , 

The  tombs  of  the  Jev?s  were  generally  hollow  place* 
hewn  out  of  a  rock.  Abraham  buried  Sarah  in  a  cave. 
Such  was  the  place  too  in  which  the  kings  of  Judah  and 
Ifrael  were  interred  :  and  fuch  was  the  place  in  which 
the  body  of  our  Saviour  was  depofited  by  Jofeph  of  Ari- 
mathea.  But  it  is  probable  that;  the  common  people  bu¬ 
ried  their  dead  in  graves;  for  our  Saviour  compares  the 
Pbarifees  to  “  graves  which  appear  not,  and  the  men  that 
walk  over  them  are  not  aware  of  them.”  Over  the 
tombs,  perhaps  only  of  people  of  didindion,  a  done  or 
monument  was  creded,  to  intimate  to  paffengers  that 
they  were  burying  places,  that  they  might  not  pollute 
themfelves  by  touching  them.  With  the  fame  intention, 
as  Lightfoot  informs  us,  they  whitened  them  every  year 
on  the  15th  of  February. 

The  Egyptians  alfo  buried  their  dead  in  caves,  called 
cataco?nbs .  See  Catacomb.  The  pyramids,  as  fome 
think,  were  alfo  employed  for  the  fame  purpofe.  Some¬ 
times  alfo,  after  embalming  their  dead,  they  placed  them- 
in  niches  in  fome  magnificent  apartment  in  their  hou- 
fes. 

The  Greeks^and  Romans  burned  their  dead,  and  depo¬ 
fited  their  afiies  in  a  tomb.  The  Greeks  interred  the 
a  dies  without  the  cities,  by  the  fides  of  their  highways. 
Sometimes  indeed,  by  way  of  particular  honour,  they 
were  buried  in  an  elevated  part  of  the  town;  and  the 
Lacedaemonians  were  allowed  by  Lyeurgus  to  bury  in 
the  city  and  round  their  temples :  But  this  was  forbid¬ 
den  among  the  Romans  by  the  law  of  the  twelve  tables, 
In  urbe  ne  fepelito ,  neve  unto;  yet  Valerius  Publicola, 
Podhumus  Tubertius,  and  the  family  of  the  Claudii, 
were  buried  in  the  Capitol.  To  bury  by  the  fides  of 
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mb.  public  roads  was  common  among  the  Romans  alfo  j 
y— ;  hence  their  epitaphs  frequently  began  with  Sijle  viator. 
Highways  were  made  choice  of  probably  for  two  rea- 
fons :  I.  That  the  dead  might  not  be  offenfive  or  injure 
the  health  of  the  living,  which  they  certainly  would  if 
buried  in  towns  or  populous  places  5  and,  2dly,  That 
they  might  hold  out  to  travellers  a  leffon  of  mortality, 
and  teach  the  ruftic  moralift  to  die.  v 

As  it  would  fwell  this  article  to  too'^great  a  fize 
to  deferibe  all  the  different  kinds  of  tombs  which 
have  been  ufed  by  different  nations  and  ages,  we  muff 
content  ourfelveS  with  ftiortly  deferibing  the  tombs  of 
a  few  nations,  and  adding  a  few  concomitant  circum- 
ftances. 

The  tombs  of  the  Parfees  are  lingular.  The  deceafed, 
after  lying  a  proper  time  in  his  own  houfe,  for  the  pur- 
pofes  of  mourning,  is  carried,  followed  by  his  relations 
and  friends,  the  females  chanting  a  requiem,  and  depo¬ 
sited  in  a  tomb  of  the  following  conftrudlion.  It  is  a 
circular  building,  open  at  top,  about  55  feet  diameter, 
and  25  feet  in  height,  filled  to  within  5  feet  of  the  top, 
excepting  a  well  of  1 5  feet  diameter  in  the  centre.  The 
part  fo  filled  is  terraced,  with  a  flight  declivity  toward 
the  well.  Two  circular  grooves  three  inches  deep  are 
railed  round  the  well  ;  the  firff  at  the  diftance  of  four, 
the  fecond  at  ten,  feet  from  the  well.  Grooves  of  the 
like  depth  or  height,  and  four  feet  diftant  from  each 
other  at  the  outer  part  of  the  outer  circle,  are  carried 
Jlraight  from  the  wall  to  the  well,  communicating  with 
the  circular  ones,  for  the  purpofe  of  carrying  off  the 
water,  &c.  The  tomb,  by  this  means,  is  divided  into 
three  circles  of  partitions  :  the  outer,  about  feven  feet 
by  four  :  the  middle  fix  by  three  :  the  inner,  four  by 
two  :  the  outer  for  the  men,  the  middle  for  the  women, 
the  inner  for  the  children  ;  in  which  the  bodies  are  re- 
fpe&ively  placed,  wrapped  loofely  in  a  piece  of  cloth, 
and  left  to  be  devoured  by  the  vultures  ;  which  is  very 
foon  done,  as  numbers  of  thofe  animals  are  always  feen 
hovering  and  watching  about  thefe  charnel  houfes,  in 
expectation  of  their  prey.  The  friends  of  the  deceafed, 
©r  the  perfons  who  have  charge  of  the  tomb,  come  at 
the  proper  time,  and  throw  the  bones  into  their  recep¬ 
tacle,  the  well  in  the  centre  $  for  which  purpofe,  iron 
rakes  and  tongs  are  depofited  in  the  tomb.  The  en¬ 
trance  is  clofed  by  an  iron  door,  four  feet  fquare,  on  the 
eaftern  fide,  as  high  up  as  the  terrace,  to  which  a  road 
is  railed.  Upon  the  wall,  above  the  door,  an  additional 
wall  is  raifed,  to  prevent  people  from  looking  into  the 
tomb,  which  the  Parfees  are  particularly  careful  to  pre¬ 
vent.  A  Pcrfian  infeription  is  on  a  fione  inferted  over 
the  door,  which  we  once  copied,  but  have  forgotten  its 
tenor.  From  the  bottom  of  the  wall  fubterraneous  paf- 
fages  lead  to  receive  the  bones,  &c.  and  prevent  the 
Well  from  filling. 

Of  the  ancient  fepulchres  found  in  Rufiiaand  Siberia, 
fome  are  perfect  tumuli,  raifed  to  an  enormous  height, 
xolo-  others  are  almoft  level  with  the  ground.  Some  of 

rol.  vii.them  arc  encompaffed  with  a  fquare  wall  of  large  quarry 
fiones  placed  in  an  ereCt  portion  ;  others  are  covered 
only  with  a  fmall  heap  of  ftones,  or  they  are  tumuli 
adorned  with  ftones  at  top.  Seme  are  walled  with  brick 
within,  and  vaulted  over  ;  others  are  no  more  than  pits 
or  common  graVes.  In  fome  the  earth  is  excavated  fevc- 
ral  fathoms  deep  j  others,  and  cfpecially  thofe  which  are 


topped  by  a  lofty  tumulus,  are  only  dug  of  a  fufiicient  Tenth 
depth  for  covering  the  carcafe.  In  many  of  tln  fe  fe-  Tone 
pulchres  the  bones  of  men,  and  frequently  of  horfes,  .  Qne\ 
are  found,  and  in  a  condition  that  renders  it  probable 
the  bodies  were  not  burnt  before  they  were  inhumed. 

Other  bones  fhow  clearly  that  they  have  been  pre- 
vioufty  burnt ;  becaufe  a  part  of  them  is  unconfirmed, 
and  becaufe  they  lie  in  a  difordered  manner,  and  fome 
of  them  are  wanting.  Urns,  in  which  other  nations  of 
antiquity  have  depofited  the  afhes-of  their  dead,  are 
never  met  with  here.  Rut  fonfetinles  what  remained 
of  their  bodies  after  the  combuftion,  .and  even  whole 
carcafes,  are  found  wrapped  up  in  thin  plates  of  gold. 

Many  dead  bodies  are  frequently  feen  depofited  toge¬ 
ther  in  one  tomb  ;  a  certain  indication  that  either  a 
battle  had  been  fought  in  the  neighbourhood  of  the 
place,  or  that  fome  families  buried  their  relations  in  an 
hereditary  tomb. 

The  Moors,  like  all  other  Mahometans,  hold  it 
contrary  to  the  fpirit  of  religion  to  bury  their  dead  in 
mofques,  and  to  profane  the  temple  of  the  Moft  High 
by  the  putrefaflion  of  dead  bodies.  In  the  infancy  of 
the  church  the  Chriftians  had  the  like  refpeft  for  their  (;}'emer'*y 
temples.  The  burial  grounds  of  the  Mahometans  arc 
without  the  city  ^  the  emperors  have  their  fepulchres 
diftinft  and  diftant  from  the  mofque,  in  fainftuaries, 
built*  by  themfelves  :  their  tombs  are  exceedingly 
fimple. 

All  Mahometans  inter  the  dead  at  the  hour  fet  apart 
for  prayer.  The  defunft  is  not  kept  in  the  houfe,  ex¬ 
cept  he  expires  after  funfet  \  but  the  body  is  tranfport- 
ed  to  the  mofque,  whither  it  is  carried  by  thofe  who  are 
going  to  prayer.  Each,  from  a  fpirit  of  devotion,  is 
defirous  to  carry  in  his  turn.  The  Moors  fing  at  their 
burial  fervice  ;  which  ufage  perhaps  they  have  imita¬ 
ted  after  the  Chriftians  of  Spain.  They  have  no  par¬ 
ticular  colour  appropriated  to  mourning.  Women  re¬ 
gularly  go  on  the  Friday  to  weep  over  and  pray  at 
the  fepulchres  of  the  dead,  whofe  memory  they  hold 
dear. 

Among  the  northern  nations  it  was  cuftomary  to 
bury  their  dead  under  heaps  of  ftones  called  cairns ,  or 
under  barrows :  (See  the  articles  Cairns  and  Bar- 
row).  The  inhabitants  of  Tibet,  it  is  faid,  neither 
bury  nor  burn  their  dead  \  but  expofe  them  on  the  tops 
of  mountains.  See  Tibet. 

TOMBUCTOO,  a  city  of  Africa,  and  capital  of  a 
rich  and  populous  country,  fituated  near  the  Niger,  in 
E.  Long.  I.  30.  and  N.  Lat.  16.  30.  Some  manufac¬ 
tures,  particularly  that  of  cotton  cloth,  are  carried  on  in 
Tombu&oo  \  and  it  has  a  confiderable  trade  with  the 
caravans.  It  is  governed  by  a  king,  who  has  a  guard 
of  3000  lrorfe.  The  country  around  abounds  with  wheat 
and  barley,  with  numerous  herds  of  cattle,  fo  that  milk 
and  butter  are  in  great  plenty* 

TOMPION,  a  fort  of  bung  or  cork  ufed  to  ftop  the 
mouth  of  a  cannon.  At  fea  this  is  carefully  encircled 
with  tallow  or  putty,  to  prevent  the  penetration  of  the 
water  info  the  bore,  whereby  the  powder  contained  in 
the  chamber  might  be  damaged  or  rendered  incapable 
of  fervice. 

TON,  a  meafure  or  weight.  See  Tun. 

TONE,  or  Tune,  in  Mujic ,  a  property  of  found, 
wrhereby  it  comes  under  the  relation  of  grave  and  acute; 
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lone  or  the  degree  of  elevation  any  found  has,  from  the  de- 
Tonnage.  &ree  °**  ^v^tne^  the  vibrations  of  the  parts  of  the  fo- 
> - —  *<  norous  body. 

The  variety  of  tones  in  human  voices  arifes  partly 
from  the  dimenfions  of  the  windpipe,  which,  like  a  flute, 
the  longer  and  narrower  it  is,  the  (harper  the  tone  it 
gives  ;  but  principally  from  the  head  of  the  larynx  or 
knot  of  the  throat :  the  tone  of  the  voice  being  more  or 
lefs  grave  as  the  rima  or  cleft  thereof  is  more  or  lefs 
open. 

The  u  ord  tone  is  taken  in  four  different  fenfes  among 
the  ancients  :  I.  For  any  found  y  2.  For  a  certain  in¬ 
terval,  as  when  it  is  faid  the  difference  between  the  dia- 
pente  and  dia.effaron  is  a  tone  y  3.  For  a  certain  locus 
or  compafs  of  the  voice,  in  which  fenfe  they  ufed  the 
Dorian,  Phrygian,  Lydian  tones  ^  4.  For  tenfion,as  when 
they  fpeak  of  an  acute,  grave,  or  a  middle  tone. 

Tone  is  more  particularly  ufed,  in  mufic,  for  a  cer¬ 
tain  degree  or  intervahof  tune,  whereby  a  found  may  be 
either  raifed  or  lowered  from  one  extreme  of  a  concord 
to  the  other,  fo  as  ftill  to  produce  true  melody. 
TONGUE.  See  Anatomy,  N°  102. 

TONIC,  in  Mujic ,  fignifies  a  certain  degree  of  ten- 
lion,  or  the  found  produced  by  a  vocal  firing  in  a  given 
degree  of  tenfion,  or  by  any  fonorous  body  when  put  in 
vibration. 

Tonic ,  fays  Roufleau,  is  likewife  the  name  given  by 
Arid  oxen  us  to  one  of  the  three  kinds  of  chromatic  mu- 
flc,  whofe  divifions  he  explains,  and  which  was  the  or¬ 
dinary  chromatic  of  the  Greeks,  proceeding  by  two 
fern i tones  in  fucceflion,  and  afterwards  a  third  minor. 
Tonic  Dominant .  See  Dominant. 

TONNAGE  and  Poundage,  an  ancient  duty  on 
wine  and  other  goods,  the  origin  of  which  feems  to  have 
been  this  :  About  the  2ifl  of  Edward  III.  complaint 
was  made  that  merchants  were  robbed  and  murdered  on 
the  feas.  The  king  thereupon,  with  the  confent  of  the 
peers,  levied  a  duty  of  2s.  on  every  ton  of  wine,  and 
I  2d.  in  the.  pound  on  all  goods  imported  ^  which  was 
treated  as  illegal  by  the  commons.  About  25  years 
after,  the  king,  when  the  knights  of  (hires  were  re- 
turned  home,  obtained  a  like  grant  from  the  citizens 
and  burgefles,  and  the  year  after  it  was  regularly  grant¬ 
ed  in  parliament.  1  hefe  duties  were  diminilhed  fome- 
times,  and  fometimes  increafed  ;  at  length  they  feem  to 
have  been  fixed  at  33.  tonnage  and  is.  poundage.  They 
were  at  firft  ufually  granted  only  for  a  Hated  term  of 
years,  as,  for  two  years  in  5  Ric.  II.  ;  but  in  Henry 
VI.’s  time  they  were  granted  him  for  life  by  a  ftatute 
in  the  31ft  year  of  his  reign ;  and  again  to  Edward  IV. 
for  the  term  of  his  life  alfo  :  fince  which  time  they 
were  regularly  granted  to  all  his  fucceffors  for  life, 
fometimes  at  the  firft,  fometimes  at  other  fubfequent 
parliaments,  till  the  reign  of  Charles  I. ;  when,  as  the 
noble  hiftorian  expreffes  it,  his  minifters  were  not  fuf- 
ficiently  felicitous  for  a  renewal  of  his  legal  grant.  And 
yet  thefe  impoft3  were  imprudently  and  unconftitution- 
ally  levied  and  taken,  without  confent  of  parliament, 
for  1 5  years  together  ;  which  was  one  of  the  caufes  of 
thofe  unhappy  difcontents,  juftifiable  at  firft  in  too 
many  inftances,  but  which  degenerated  atlaft  into  caufe- 
lefs  rebellion  and  murder.  For,  as  in  every  other,  fo 
in  this  particular  cafe,  the  king  (previous  to  the  com¬ 
mencement  of  hoftilities)  gave  the  nation  ample  fatisfac- 
ViQH  for  the  errors  of  his  former  conduft,  by  paffing  an 
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aft,  whereby  he  renounced  all  power  in  the  crown  of  W 
levying  the  duty  of  tonnage  and  poundage,  without  the  T»>iqui 
exprefs  confent  of  parliament ;  and  alfo  all  power  of  im- * — 
pofition  upon. any  merchandifes  whatever.  Upon  the 
refto.ration  this  .duty  was  granted  to  King  Charles  II. 
for  life,  and  fo  it  was  to  his  two  immediate  fucceffors* 
but  now,  by  threefeveral  ftatutes,  9  Ann.  c.  6.  I  Geo! 

I.  c.  12.  and  3  Geo.  I.  c.  7.  it  is  made  perpetual,  and 
mortgaged  for  the  debt  of  the  public. 

TONQUIN,  a  kingdom  of  Afia,  in  the  Eaff  Indies, 
beyond  the  Ganges  ^  bounded  on  the  north  by  the  pro- 
vince  of  Yunnan  in  China,  on  the  eaft  by  the  province 
of  Canton  and  the  bay  of  Tonquin,  on  the  fouth  by 
Cochin  China,  and  on  the  weft  by  the  kingdom  of 
Laos.  It  is  about  1 200  miles  in  length  and  500  in 
breadth  ;  and  is  one  of  the  fineft  and  moft  confiderable 
kingdoms  of  the  Eaft,  as  well  on  account  of  the  num¬ 
ber  of  inhabitants  as  the  riches  it  contains  and  the  trade 
it  carries  on.  The  country  is  thick  fet  with  villages  y 
and  the  natives  in  general  are  of  a  middle  ftature^and 
clean  limbed,  with  a  tawney  complexion.  Their  faces 
are  oval  and  flattilh,  and  their  nofes  and  lips  well  pro¬ 
portioned.  Their  hair  is  black,  long,  lank,  and  coarfe ; 
and  they  let  it  hang  down  their  (houlders.  They  are 
generally  dexterous,  nimble,  aftive,  and  ingenious  in 
mechanic  arts..  They  weave  a  multitude  of  fine  filks, 
and  make  curious  lacker- works,  which  are  tranfported 
to  other  countries.  There  is  fuch  a  number  of  people, 
that  many  want  employment  y  for  they  feldom  go  to 
work  but  when  foreign  (hips  arrive.  The  money  and 
goods,  brought  hither  by  the  Englifti  and  Dutch  put 
them  in  adlion  j  for  they  have  not  money  of  their  own 
fufficient  to  employ  themfelves  y  and  therefore  one-third 
at  leaft  muft  be  advanced  beforehand  by  the  merchants: 
and.  the  (hips  muft  ftay  here  till  the  goods  are  finifhed, 
which  is  generally  five  or  fix  months.  They  are  fo  ad- 
di.aed  to  gaming,  that  when  every  thing  elfe  is  loft,  they 
will  ftake  their  wives  and  children.  The  garments  of 
the  Tonquinefe  are  made  either  of  filk  or  cotton  ;  but 
the  poor  people  and  foldiers  wear  only  cotton  of  a  dark 
tawney  colour.  Their  houles  are  fmall  and  low  y  and 
the  walls  either  of  mud,  or  hurdles  daubed  over  with 
clay.  They  have  only  a  ground  floor,  with  two  or 
three  partitions  ;  and  each  room  has  a  fquare  hole  to  let 
in  the  light.  The  villages  confift  of  30  or  40  houfes, 
furrounded  with  trees  ;  and  in  fome  places  there  are 
banks  to  keep  the  water  from  overflowing  their  gar¬ 
dens,  where  they  have  oranges,  betels,  melons,  and  fa- 
lad-herbs.  In  the  rainy  feafon  they  cannot  pafs  from 
one  houfe  to  another  without  wading  through  the  wa¬ 
ter  5  they  fometimes  have  boats.  In  the  capital  city 
called  Cacho  there  are  about  20,000  houfes  with  mud- 
walls,  and  covered  with  thatch  ;  a  few  are  built  with 
brick,  and  roofed  with  pan-tiles.  In  each  yard  is  V 
fmall  arched  building  like  an  oven,  about  fix  feet  high, 
made  of  brick,  which  ferves  to  fecure  their  goods  in  cafe 
of  fire.  The  principal  ftreets  are  very  wide,  and  paved 
with  fmall  ft  ones.  The  king  of  Tonquin  has  three  pa- 
laces.in  it,  fuch  as  they  are  y  and  near  them  are  ftablcs 
for  his  horfes  and  elephants.  The  houfe  of  the  Englifh 
faftory  is  feated  at  the  north  end  of  the  city,  fronting 
the  river,  and  is  the  beft  in  the  city.  The  people  in 
general  are  courteous,  and  civil  to  ftrangers ;  but  the 
great  men  are  proud,  haughty,  and  ambitious  •,  the  fol¬ 
diers  infolent,  and  the  poor  thievilh.  They  buy  all 
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mquin  their  wives,  o£  which  the  great  men  have  feveral ;  but 
||  tjie  poor  are  ft  in  ted  for  want  of  money.  In  hard  times 
>ntine.  meil  will  fell  both  their  wives  and  children  to  buy 
nr""J  rice  to  maintain  themfelves.  The  women  offer  them- 
felves  to  ftrangers  as  wives  while  they  ftay,  and  agree 
with  them  for  a  certain  price.  Even  the  great  men 
wTill  offer  their  daughters  to  the  merchants  and  officers 
who  are  likely  to  ftay  fix  months  in  the  country.  They 
are  not  afraid  of  being  with  child  )  for  if  they  are  girls 
they  can  fell  them  wrell  when  they  are  young,  becaufe 
they  are  fairer  than  the  other  inhabitants.  Thefe  wo¬ 
men  are  faid  to  be  very  faithful  $  and  are  trufted  with 
money  and  goods  by  the  Europeans  during  their  ab- 
fence,  and  will  make  great  advantage  with  them.  The 
firft  new  moon  in  the  year  that  happens  after  the  mid¬ 
dle  of  January,  is  a  great  feftival  ;  when  they  rejoice 
for  10  or  12  days  together,  and  fpend  their  time  in  all 
manner  of  fports.  Their  common  drink  is  tea,  but  they 
make  themfelves  merry  with  arrack.  The  language  is 
fpoken  very  much  in  the  throat ;  and  fome  of  the  words 
are  pronounced  through  the  teeth,  and  has  a  great  re- 
femblance  to  the  Chinefe.  They  have  feveral  mechanic 
arts  or  trades  *  fuch  as  fmiths,  carpenters,  joiners,  tur¬ 
ners,  weavers,  tailors,  potters,  painters,  money-changers, 
paper-makers,  workers  in  lacker,  and  bell-founders. — 
Their  commodities  are  gold,  mufk,  filks,  calicoes,  drugs 
of  many  forts,  woods  for  dyeing,  lacquered  wares, 
earthen  wares,  fait,  anifeeds,  and  worm-feeds.  The  lac¬ 
quered  ware  is  not  inferior  to  that  of  Japan,  which  is 
accounted  the  beft  in  the  world.  With  all  thefe  mer- 
chandifes,  one  would  expe£t  the  people  to  be  very  rich, 
but  they  are  in  general  very  poor  ;  the  chief  trade  be¬ 
ing  carried  on  by  the  Chinefe,  Englifh,  and  Dutch. 
The  goods  imported,  befides  filver,  are  faltpetre,  ful- 
phur,  Englifh  broad-cloth,  pepper,  fpices,  and  great 
guns. 

TONSILS.  See  Anatomy,  N°  102. 

TONSURE,  in  Ecclejiaftical  Hiftory ,  a  particular 
manner  of  {having  or  clipping  the  hair  of  ecclefiaftics 
or  monks.  The  ancient  tonfure  of  the  clergy  was 
nothing  more  than  polling  the  head,  and  cutting  the 
hair  to  a  moderate  degree,  for  the  fake  of  decency 
and  gravity  :  and  the  fame  obfervation  is  true  with 
refpeft  to  the  tonfure  of  the  ancient  monks.  But 
the  Romans  have  carried  the  affair  of  tonfure  much 
farther  ;  the  candidate  for  it  kneeling  before  the  bi- 
fhop,  who  cuts  the  hair  in  five  different  parts  of  the 
head,  viz.  before,  behind,  on  each  fide,  and  on  the 
crown. 

TONTINE,  a  loan  given  for  life  annuities  with  be¬ 
nefit  of  furvivorftiip ;  fo  called  from  the  inventor  Lau¬ 
rence  Tonti,  a  Neapolitan.  He  propofed  his  feheme 
in  1653  to  reconcile  the  people  to  Cardinal  Maza- 
zine’s  government,  by  amufing  them  with  the  hope  of 
becoming  fuddenly  rich.  He  obtained  the  confent  of 
the  court,  but  the  parliament  would  not  regifter  the 
edifi.  He  made  attempts  afterwards,  but  without  fuc- 
cefs. 

It  was  not  till  Louis  XIV.  was  diftreffed  by  the  league 
of  Augfburg,  and  by  his  own  immenfe  expences,  that  he 
had  recourfe  to  the  plans  of  Tonti,  which,  though  long 
laid  afide,  were  not  forgotten.  By  an  edi<R  in  1689  he 
created  a  Tontine  royale  of  1,400,000  livres  annual 
rent,  divided  into  14  claffes.  The  a&ions  were  300 
livres  a  piece,  and  the  proprietors  were  to  receive  iol. 


per  cent,  with  benefit  of  furvivorfhip  in  every  clafs.  Tontine 
This  feheme  was  executed  but  very  imperfe&ly  ;  for  H  ^ 
none  of  the  claffes  rofe  to  above  25,000  livres,  inftead  ,  °^~  dI  S‘f 
of  1 00,000, according  to  the  original  inftitution  \  though 
the  annuities  were  very  regularly  paid.  A  few  years 
after,  the  people  Teeming  in  better  humour  for  proje&s 
of  this  kind,  another  tontine  was  erected  upon  nearly 
the  fame  terms,  but  this  was  never  above  half  full. 

They  both  fubfiffed  in  the  year  1726,  when  the  French 
king  united  the  13th  clafs  of  the  firft  tontine  with  the 
14th  of  the  fecond  ;  all  the  aiffions  of  which  were* 
poffeffed  by  Charlotte  Bonnemay,  widow  of  Lewis  Bar- 
bier,  a  furgeon  of  Paris,  who  died  at  the  age  of  96. 

This  gentlewoman  had  ventured  300  livres  in  each  ton¬ 
tine  ;  and  in  the  laft  year  of  her  life  (he  had  for  her 
annuity  73,500  livres,  or  about  3600I.  a-year,  for  about 
3o1- 

The  nature  of  the  tontine  is  this  j  there  is  an  annuity, 
after  a  certain  rate  of  intereft,  granted  to  a  number  of 
people  ;  divided  into  claffes,  according  to  their  refpe<ftive 
ages  }  fo  that  annually  the  whole  fund  of  each  clafs  is 
divided  among  the  furvivors  of  that  clafs  ;  till  at  laft  it 
falls  to  one,  and  upon  the  extin&ion  of  that  life,  reverts 
to  the  power  by  which  the  tontine  was  erected,  and" 
which  becomes  thereby  fecurity  for  the  due  payment  of 
the  annuities. 

TOOL,  among  mechanics,  denotes  in  general  any 
inftrument  ufed  for  making  other  complex  inftruments 
and  machines,  or  in  other  operations  of  the  mechanic 
arts. 

TOOTH,  for  a  defeription  of,  fee  Anatomy,  N° 


27. 

TOOTHACH.  See  Medicine,  N°  210,  and  Sur¬ 
gery  Index . 

Tooth ACH-Tree.  See  Zanthoxylum,  1  Botany 
TOOTHWORT.  See  Plumbago,  j  Index. 

TOP,  a  fort  of  platform,  furrounding  the  lower 
mafthead,  from  which  it  proje&s  on  all  Tides  like  a 
fcaffold. 

The  principal  intention  of  the  top  is  to  extend  the 
topmaft  fhrouds,  fo  as  to  form  a  greater  angle  with  the 
maft,  and  thereby  give  additional  fupport  to  the  latter. 
It  is  fuftained  by  certain  timbers  fixed  acrofs  the  hounds 
or  fhoulders  of  the  raafts,  and  called  the  trejlle-trees  and 
crofs-treesi 

Befides  the  ufe  above  mentioned,  the  top  is  otherwife 
extremely  convenient  to  contain  the  materials  neceffary 
for  extending  the  fmall  fails,  and  for  fixing  or  repairing 
the  rigging  and  machinery  with  more  facility  and  expe¬ 
dition.  In  fliips  of  war  it  is  ufed  as  a  kind  of  redoubt, 
and  is  accordingly  fortified  for  attack  or  defence  ;  being 
furniflied  with  fwivels,  mufketry,  and  other  fire-arms, 
and  guarded  by  a  thick  fence  of  corded  hammocks.  Fi¬ 
nally,  jt  is  employed  as  a  place  for  looking  out,  either 
in  the  day  or  night. 

ToP-MaJl,  the  fecond  divifion  of  a  maft,  or  that  part 
which  ftands  between  the  upper  and  lower  pieces.  See 
the  article  Mast. 

TOP-Sails ,  certain  large  fails  extended  acrofs  the  top- 
mafts  by  the  topfail-yard  above,  and  by  the  yard  attach¬ 
ed  to  the  lower  maft  beneath  ;  being  faftened  to  the 
former  by  robands,  and  to  the  latter  by  means  of  two 
great  blocks  fixed  on  its  extremities,  through  which 
the  topfail-fheets  are  inferted,  palling  from  thence  to 
two  other  blocks  fixed  on  the  inner  part  of  the  yard 
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j  and  from  thefe  latter  the  flieets  to  the  Hate  or  to  reliVIon. 
lead  downwards  to  the  deck,  where  they  may  be  *  1 
llackened  or  extended  at  pleafure.  See  the 


or  extended  at  pleafure.  See  the  article 

Sail. 

TOPAZ,  a  gem  or  precious  done.  See  Minera¬ 
logy  Index . 

TOPE,  a  fpecies  of  Squalus.  See  Ichthyology 
Index . 

TOPHET.  See  Hinnom  and  Moloch. 

^  TOPHUS,  in  Medicine ,  denotes  a  chalky  or  ftony 
concretion  in  any  part  of  the  body  ;  as  the  bladder, 
kidney,  &c.  but  efpecially  in  the  joints. 

TOPIC,  a  general  head  or  fubjeft  of  difeourfe. 

Topics,  in  Oratory .  See  Oratory,  N°  io — 13. 

Topics,  or  Topical  Medicines ,  are  the  fame  with 
external  remedies,  or  thofe  applied  outwardly  to  fome 
difeafed  and  painful  part :  fuch  are  platters,  cataplafms, 
unguents,  &c. 

TOPOGRAPHY,  a  description  or  draught  of  fome 
particular  place,  or  fmall  trad  of  land,  as  that  of  a  city 
or  town,  manor,  or  tenement,  field,  garden,  houfe,  cattle, 
or  the  like  3  fuch  as  furveyors  fet  out  in  their  plots,  or 
make  draughts  of,  for  the  information  and  fatisfadlion  of 
the  proprietors. 

TOPSHAM,  a  town  in  Devonfhire,  in  England, 
feated  on  the  river  Exmouth,  five  miles  fouth-taft  of 
Exeter,  to  which  place  the  river  wTas  formerly  navi¬ 
gable  3  but  in  time  of  war  was  choaked  up  defignedly, 
fo  that  fhips  are  now  obliged  to  load  and  unload  at 
Topfham.  W.  Long.  3.  26.  N.  Lat.  50.  39. 

I  ORB  AY,  a  fine  bay  of  the  Englifh  channel,  on 
the  coaft  of  Devonfliire,  a  little  to  the  eaft  of  Dart¬ 
mouth,  formed  by  two  capes,  called  Bury  Points ,  and 
BoPs  Nofe. 

TORDA,  or  Rasor-bill.  See  Alca,  Ornitho- 

LOGY  Index . 

1 ORDYLIUM,  Hart- wort,  a  genus  of  plants 
belonging  to  the  clafs  of  pentandria,  and  in  the  natural 
fyftem  arranged  under  the  45th  order,  Umbellatce.  See 
Botany  Index. 

TORIES,  a  political  fashion  in  Britain,  oppofed  to 
the  Whigs. 

.  name  Tories  was  given  to  a  fort  of  banditti 

m  Ireland,  and  was  thence  transferred  to  the  adherents 
of  Charles  I.  by  his  enemies,  under  the  pretence  that 
he  favoured  the  rebels  in  Ireland.  His  partifans,  to  be 
even  with  the  republicans,  gave  them  the  name  of 
W/iigs,  from  a  word  which  fignifies  whey,  in  derifion  of 
the.r  poor  fare.  The  Tories,  or  cavaliers,  as  they  were 
alio  called,  had  then  principally  in  view  the  political 
lnterelt  of  the  king,  the  crown,  and  the  church  of  Eng¬ 
land  ;  and  the  round-heads,  or  Whigs,  propofed  chiefly 
the  maintaining  of  the  rights  and  interefts  of  the  peo¬ 
ple,  and  of  Proteftantifm.  This  is  the  moft  popular  ac¬ 
count  ;  and  yet  it  is  certain  the  names  Whig  and  Torn 
were  but  little  known  till  about  the  middle  of  the  reign 
of  King  Charles  II.  M.  de  Cize  relates,  that  it  was  in 
the  year  1678  that  the  whole  nation  was  firft  obferved 
to  be  divided  into  Whigs  and  Tories ;  and  that  "on 
occafion  of  the  famous  depofition  of  Titus  Oates,  who 
acculed  the  Catholics  of  having  confpired  againft  the 
king  and  the  ftate,  the  appellation  of  Whig  was  given 
to  fuch  aS>  believed  the  plot  real  3  and  Tory  to  thofe 
>vho  held  it  inttitious. 

Thefe  parties  may  be  confidered  either  with  regard 
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•  ,  ,  o -  The  ftate  Tories  are  either  Tor- 

violent  or  moderate:  the  firft  would  have  the  king  to  II 
be  abfolute,  and  therefore  plead  for  paffive  obedience  .'Pcrr'ctI- 
non-refiftance,  and  the  hereditary  right  of  the  houfe  0fUa!,fop" 
Stuart.  The  moderate  Tories  would  not  fuffer  the  king  ‘-^'1 
to  lofe  any  of  his  prerogative  •,  but  then  they  would  not 
lacnfice  thofe  of  the  people.  The  ftate  Whigs  are  either 
ftrong  republicans  or  moderate  ones.  The  firft  (fays 
Rapin)  are  the  remains  of  the  party  of  the  long  parlia¬ 
ment,  who  attempted  to  change  monarchy  to  a  com¬ 
monwealth  :  but  thefe  make  fo  (lender  a  figure,  that 
they  only  ferved  to  ftrengthen  the  party  of  other  Whigs 
The  Tories  would  perfuade  the  world,  that  all  the 
vv  higs  are  of  this  kind ;  as  the  Whigs  would  make 
us  believe  that  all  the  Tories  are  violent.  The  mode¬ 
rate  ftate  Whigs  are  much  in  the  fame  fentiments 
with  the  moderate  Tories,  and  defire  that  the  govern- 
ment  may  be  maintained  on  the  ancient  foundation: 
all  the  difference  is,  that  the  firft  bear  a  little  more  to 
the  parliament  and  people,  and  the  latter  to  that  of  the 
king.  In  fhort,  the  old  Whigs  were  always  jealous  of 
the  encroachments  of  the  royal  prerogative*  and  watch¬ 
ful  over  the  prefervation  of  the  liberties  and  properties 
of  the  people.  r  ' 

1 ORMENPILLA,  Tormentil,  a  genus  of  plants 
belonging  to  the  clafs  of  icofandria,  and  in  the  natural 
iyftem  ranging  under  the  35th  order,  Senticojce.  See 
Botany  Index . 

T  ORNADO,  a  fudden  and  vehement  guft  of  wind 
from  all  points  of  the  compafs,  frequent  on  the  coaft  of 
Guinea. 

TORPEDO,  the  Cramp-fish.  See  Raja,  Ich¬ 
thyology*  Index. 

.  TORPOR,  a  numbnefs,  or  defeat  of  feeling  and  mo¬ 
tion.  Galen  fays  it  is  a  fort  of  intermediate  diforder  be¬ 
tween  palfy  and  health. 

T  ORREFACT  ION,  in  Chemijlry ,  is  the  roatting  or 
fcorching  of  a  body  by  the  fire,  in  order  to  difeharge  a 
part  either  unneceffary  or  hurtful  in  another  operation. 

Sulphur  is  thus  difeharged  from  an  ore  before  it  can  be 
wrought  to  advantage. 

I  ORRENT,  denotes  a  temporary  ttream  of  water 
falling  fuddenly  from  mountains,  whereon  there  have 
been  great  rains,  or  an  extraordinary  thaw  of  fnow. 

TORRICELLI,  Evangeliste,  an  illuflrious  Ita¬ 
lian  mathematician  and  philofopher,  born  at  Faenza  in 
1608.  He  was  trained  in  Latin  literature  by  his  uncle 
a  monk ;  and  after  cultivating  mathematical  knowledge 
for  fome  time  without  a  matter,  he  ttudied  it  under 
Father  Benedict  Caftelli,  profeffor  of  mathematics  at 
Rome..  Having  read  Galileo’s  dialogues,  he  compofcd 
a.treatife  on  motion,  on  his  principles,  which  brought 
him  acquainted  with  Galileo,  who  took  him  home  as 
an  afliftant :  but  Galileo  died  in  three  months  after. 

He  became  profeffor  of  mathematics  at  Florence,  and 
greatly  improved  the  art  of  making  telefcopes  and  mi- 
crofcopes  :  but  he  is  beft  known  for  finding  out  a  me¬ 
thod  of  afeertaining  the  weight  of  the  atmofphere  by 
quickfilver  3  the  barometer  being  called,  from  him,  the 
Torricellian  tube.  Hepublifhed  Opera  Geomelrica ,  4 to, 

1644;  and  died  in  1647. 

TORRICELLIAN  experiment,  a  famous  experi¬ 
ment  made  by  Torricelli,  by  which  he  demonftrated  the 
preffure  of  the  atmofphere  in  oppofition  to  the  doRrines 
of  fudHont  &c.  finding  that  preffure  able  to  fupport  only 
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rricel-  a  certain  length  of  mercury,  or  any  other  fluid,  in  an  in- 
i,  Experi-vertec}  glafs  tube.  See  BAROMETER. 

njjnt  TORSK,  or  Tusk.  See  Gadus,  Ichthyology 

rture.  Index* 

I  -v - '  TORTOISE.  SeeTESTUDO,  Erpetology  Index. 

1  Tranf*  TORTOISE- ft) ell ,  the  fhell,  or  rather  fcales,  of  the 
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teftaceous  animal  called  a  tortoife;  ufed  in  inlaying,  and 
in  various  other  works,  as  for  fnuff-boxes,  combs,  &c. 
Mr  Catefby  obferves,  that  the  hard  ftrong  covering 
which  inclofes  all  forts  of  tortoifes,  is  very  improperly 
called  a  Jhcll ;  being  of  a  perfe-61  bony  contexture  5  but 
covered  on  the  outfide  with  fcales,  or  rather  plates,  of  a 
horny  fubftance  5  which  are  what  the  workmen  call 
tortoife-fhell. 

There  are  two  general  kinds  of  tortoifes,  viz.  the 
land  and  fea  tortoife ,  tejludo  terreftris  and  marina .  The 
fea-tortoife,  again,  is  of  fevcral  kinds  ;  but  it  is  the  caret, 
or  teftudo  imbricata  of  Linnaeus,  alone  which  furnifhes 
that  beautiful  fhell  fo  much  admired  in  Europe. 

The  (hell  of  the  caretta,  or  hawkfblll  tortoife,  is 
thick  ;  and  confifls  of  two  parts,  the  upper,  which  co¬ 
vers  the  back,  and  the  lower  the  belly  :  the  two  are 
joined  together  at  the  fides  by  ftrong  ligaments,  which 
yet  allow  of  a  little  motion.  In  the  fore-part  is  an  aper¬ 
ture  for  the  head  and  fore-legs,  and  behind  for  the 
hind-legs  and  tail.  It  is  the  under  fhell  alone  that  is 
nfed  :  to  feparate  it,  they  make  a  little  fire  beneath  it, 
and  as  foon  as  ever  it  is  warm,  the  under  fhell  becomes 
eafily  feparable  with  a  point  of  a  knife,  and  is  taken  off 
in  laminae  or  leaves. 

The  whole  fpoils  of  the  caret  confift  in  13  leaves  or 
fcales,  eight  of  them  flat,  and  five  a  little  bent.  Of  the 
flat  ones,  there  are  four  large  ones,  fometimes  a  foot 
long,  and  feven  inches  broad.  The  beft  tortoife-fhell 
is  thick,  clear,  tranfparent,  of  the  colour  of  antimony, 
fprinkled  with  brown  and  white.  When  ufed  in  mar¬ 
quetry,  &c.  the  workmen  give  it  what  colour  they 
pleafe  by  means  of  coloured  leaves,  which  they  put  un¬ 
derneath  it. 

Working  and  joining  of  TORTOISE-Jhell. — Tortoife- 
fhell  and  horn  become  foft  in  a  moderate  heat,  as  that 
of  boiling  water,  fo  as  to  be  prefled,  in  a  mould,  into 
any  form,  the  ftiell  or  horn  being  previoufiy  cut  into 
plates  of  a  proper  fize.  Plumier  informs  us,  in  his  Art 
de  Tourner ,  that  two  plates  are  likewife  united  into  one 
by  heating  and  prefling  them ;  the  edges  being  thorough¬ 
ly  cleaned,  and  made  to  fit  clofe  to  one  another.  The 
tortoife-fhell  is  conveniently  heated  for  this  purpofe  by 
applying  a  hot  iron  above  and  beneath  the  juncture, 
with  the  interpofition  of  a  wet  cloth  to  prevent  the  fhell 
from  being  fcorched  by  the  irons  :  thefe  irons  fhould  be 
pretty  thick,  that  they  may  not  lofe  their  heat  before 
the  union  is  effedted.  Both  tortoife-fhell  and  horns  may 
be  ftained  of  a  variety  of  colours,  by  means  of  the  co¬ 
louring  drugs  commonly  ufed  in  dyeing,  and  by  certain 
metallic  folutions. 

TORTURE,  a  violent  pain  inflidled  on  perfons  to 
force  them  to  confefs  the  crimes  laid  to  their  charge, 
or  as  a  punifhment  for  crimes  committed. 

Torture  was  never  permitted  among  the  Romans  ex¬ 
cept  in  the  examination  of  flaves :  it  would  therefore  ap¬ 
pear,  that  it  was  a  general  opinion  among  them,  that  a 
flave  had  fueh  a  tendency  to  falfehood,  that  the  truth 
$ould  only  be  extorted  from  him.  To  the  difgrace  of 
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the  profefiors  of  Chriftianity,  torture  was  long  pra&ifed  Torture 
by  thofe  who  called  themfelves  Catholics,  againft  thofe 
whom  they  termed  heretics  ;  that  is,  thofe  who  differed 
in  opinion,  from  themfelves.  Finding  that^they  could  1 
not  bring  over  others. to  adopt  their  fentiments  by  the 
force  of  argument,  they  judged  it  proper  to  compel  them 
by  the  force  of  punifhment.  This  practice  was  very  ge¬ 
neral  among  orthodox  Chriftians,  but  efpecially  among 
Roman  Catholics.  See  Inquisition. 

By  the  law  of  England,  torture  was  at  one  period  em¬ 
ployed  to  compel  thofe  criminals  who  flood  obftinately 
mute  when  brought  to  trial,  and  refufed  either  to  plead 
guilty  or  not  guilty  ;  but  it  is  now  aboliflied  (fee  Ar¬ 
raignment,  and  Rack).  A  hiftory  of  the  machines 
which  have  been  invented  to  torture  men,  and  an  ac¬ 
count  of  the  inftances  in  which  they  have  been  em¬ 
ployed,  would  exhibit  a  difmal  pidture  of  the  human 
charadter^ 

TORUS,  in  ArchiteBure ,  a  large  round  moulding 
ufed  in  the  bafes  of  columns.  See  ARCHITECTURE. 

TOUCAN.  See  Rhamphastos,  Ornithology 
Index. 

TOUCH-NEEDLE,  among  affayers,  refiners,  & c.  lit¬ 
tle  bars  of  gold,  filver,  and  copper,  combined  together, 
in  all  the  different  proportions  and  degrees  of  mixture  ; 
the  ufe  of  which  is  to  difeover  the  degree  of  purity  of 
any  piece  of  gold  or  filver,  by  comparing  the  mark  it 
leaves  on  the  touch flone  with  thofe  of  the  bars. 

The  metals  ufually  tried  by  the  touchftone  are  gold, 
filver,  and  copper,  either  pure,  or  mixed  with  one  an¬ 
other  in  different  degrees  and  proportions,  by  fufion. 

In  order  to  find  out  the  purity  or  quantity  of  bafer  me¬ 
tal  in  thefe  various  admixtures,  when  they  are  to  be  exa¬ 
mined  they  are  compared  with  thefe  needles,  which 
are  mixed  in  a  known  proportion,  and  prepared  for  this 
ufe.  The  metals  of  thefe  needles,  both  pure  and  mix¬ 
ed,  are  all  made  into,  laminae  or  plates,  one-twelfth  of  an 
inch  broad,  and  of  a  fourth  part  of  their  breadth  in 
thicknefs,  and  an  inch  and  half-long  ;  thefe  being  thus 
prepared,  you  are  to  engrave  on  each  a  mark  indicating 
its  purity,  or  the  nature  and  quantity  of  the  admixture 
in  it.  The  black  rough  marbles,  the  bafaltes,  or  the 
fofter  kinds  of  black  pebbles,  are  the  moft  proper  for 
touch  ft  ones. 

The  method  of  ufing  the  needles  and  ftone  is  thus  : 

The  piece  of  metal  to  be  tried  ought  firft  to  be  wiped 
well  with  a  clean  towel  or  piece  of  foft  leather,  that  you 
may  the  better  fee  its  true  colour  ;  for  from  this  alone 
an  experienced  perfon,  will  in  fome  degree,  judge  be¬ 
forehand  what  the  principal  metal  is,  and  how  and  with 
what  debafed. 

-Then  choofe  a  convenient,  not  over  large,  part  of 
the  furface  of  the  metal,  and  rub  it  feveral  times  very 
hardly  and  ftrongly  againft  the  touchftone,  that  in  cafe 
a  deceitful  coat  or  cruft  fhould  have  been  laid  upon  it, 
it  may  be  worn  off  by  that  fridtion  :  this,  however,  is 
more  readily  done  by  a  grindftone  or  fmall  file.  Then 
wipe  a  flat  and  very  clear  part  of  I  he  touchftone,  and 
rub  againft  it,  over  and  over,  the  jufl-mentioned  part 
of  the  furface  of  the  piece  of  metal,  till  you  have,  on 
the  flat  furface  of  the  ftone,  a  thin  metallic  cruft,  an 
inch  long,  and  about  an  eighth  of  an  inch  broad  :  this 
done,  look  out  the  needle  that  fee  ms  moft  like  to  the 
metal  under  trial,  wipe  the  lower  part  of  this  needle 
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very  clean,  and  then  rub  it  againft  the  touchftone,  as 
you  did  the  metal,  by  the  fide  of  the  other  line,  and  in 
a  dire&ion  parallel  to  it. 

When  this  is  done,  if  you  find  no  difference  between 
the  colours  of  the  two  marks  made  by  your  needle  and 
the  metal  under  trial,  you  may  with  great  probability 
pronounce  that  metal  and  your  needle  to  be  of  the  fame 
alloy,  which  is  immediately  known  by  the  mark  en¬ 
graved  on  your  needle.  But  if  you  find  a  difference  be¬ 
tween  the  colour  of  the  mark  given  by  the  metal,  and 
that  by  the  needle  you  have  tried,  choofe  out  another 
needle,  either  of  a  darker  or  lighter  colour  than  the 
former,  as  the  difference  of  the  tinge  on  the  touchftone 
directs  3  and  by  one  or  more  trials  of  this  kind  you  will 
be  able  to  determine  which  of  your  needles  the  metal 
anfwers,  and  thence  what  alloy  it  is  of,  by  the  mark  of 
the  needle  3  or  elfe  you  will  find  that  the  alloy  is  ex¬ 
traordinary,  and  not  to  be  determined  by  the  compari- 
fon  of  your  needles, 

Touchstone,  a  black,  frnooth,  glofly  ftone,  ufed  to 
examine  the  purity  of  metals.  The  ancients  called  it 
lapis  Lydius,  the  Lydian  ftone,  from  the  name  of  the 
country  whence  it  was  originally  brought. 

Any  piece  of  pebble  or  black  flint  will  anfwer  the 
purpofes  of  the  beft  lapis  Lydius  of  Afia.  Even  a  piece 
of  glafs  made  rough  with  emery  is  ufed  with  fuccefs,  to 
ffiftinguifh  true  gold  from  fuch  as  is  counterfeit  3  both 
by  the  metallic  colour  and  the  teft  of  aquafortis.  The 
true  touchftone  is  of  a  black  colour,  and  is  not  uncom¬ 
mon  in  many  parts  of  the  world. 

TOUCHWOOD.  See  Boletus,  Botany  Index . 

TOULON,  a  celebrated  city  and  feaport  of  France, 
in  that  part  of  the  late  province  of  Provence  which  is 
now  denominated  the  department  of  the  Var .  It  is  a 
very  ancient  place,  having  been  founded,  according  to 
the  common  opinion,  by  a  Roman  general.  It  is  the 
chief  town  of  the  department,  and  before  the  great  re¬ 
volution  in  1789  was  an  epifcopal  fee.  The  inhabitants 
are  computed  at  80,000.  It  is  divided  into  the  Old 
Quarter  and  the  New  Quarter.  The  firft,  which  is 
very  ill  built,  has  nothing  remarkable  in  it  but  the  Rue 
aux  Arbres ,  the  Tree-Street,  which  is  a  kind  of  courfe 
or  mall,  and  the  town-houfe  3  the  gate  of  this  is  fur- 
rounded  by  a  balcony,  which  is  fupported  by  two  ter¬ 
mini,  the  mafterpieces  of  the  famous  Pujet.  The  New 
Quarter,  which  forms  as  it  were  a  fecond  city,  contains, 
befide  the  magnificent  works  conftru&ed  in  the  reign  of 
Louis  XIV.  many  fine  houfes  (among  which  that  of  the 
late  feminary  merits  beyond  companion  the  preference) 
and  a  grand  oblong  fquare,  lined  with  trees,  and  ferving 
as  a  parade. 

The  Merchants  Haven,  along  which  extends  a  noble 
quay,  on  which  Hands  the  town-houfe,  is  protected  by 
two  moles,  begun  by  Henry  IV.  The  New  Haven 
was  conftru&ed  by  Louis  XIV.  as  were  the  fortifications 
of  the  city.  In  the  front  of  this  haven  is  an  arfenal, 
containing  all  the  places  neceffary  for  the  conftru&ion 
and  fitting  out  of  veffels  :  the  firft  obje<ft  that  appears  is 
a  rope-walk,  entirely  arched,  extending  as  far  as  the 
eye  can  reach,  and  built  after  the  defigns  of  Vauban  : 
here  cables  are  made,  and  above  is  a  place  for  the  pre¬ 
paration  of  hemp.  Here  likewife  is  the  armoury  for 
mufkets,  piftols,  halberds,  &c.  In  the  park  of  ar¬ 
tillery  arc  cannons  placed  in  piles,  bombs,  grenades, 
mortars,  and  balls  of  various  kinds,  ranged  in  wonder- 
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ful  order. 

non,  the  dockyards, ^the  batons,'  &c.  are  all  worthy^of 
obfervation.  J 

Both  the  Old  and  New  Port  have  an  outlet  into  the 
fpacious  outer  road  or  harbour,  which  is  furrounded  by 
hills, ^  and  formed  by  nature  alraoft  circular.  Its  cir¬ 
cuit  is  of  very  great  extent,  and  the  entrance  is  defend, 
ed  on  both  tides  by  a  fort  with  ftrong  batteries.  In  a 
word,  the  batons,  docks,  and  arfenal,  at  Toulon,  war¬ 
ranted  the  remark  of  a  foreigner  that  vifited  them  in  the 
late  reign,  that  “  the  king  of  France  was  greater  there 
than  at  Verfailles.”  Toulon  is  the  only  mart  in  the 
Mediterranean  for  the  re-exportation  of  the  produ&s  of 
the  Eaft  Indies. 

This  place  was  deftroyed  toward  the  end  of  the  tenth 
century,  and  pillaged  by  the  African  pirates  almoft  as 
toon  as  rebuilt.  The  conftable  of  Bourbon,  at  the  head 
of  the  Imperial  troops,  obtained  poffeflion  of  it  in  1524, 
as  did  Charles  V.  in  15363  but  in  the  next  century 
Charles  Emanuel  duke  of  Savoy  could  not  enter  it,  and 
Prince  Eugene  in  1707  ineffe&ually  laid  fiege  to  it. 
This  city  was  furrendered  by  the  inhabitants  in  Septem- 
ber  1793  to  the  Britifh  admiral  Lord  Hood,  as  a  con¬ 
dition  and  means  of  enabling  them  to  effeft  the  re-efta- 
blifhraent  of  monarchy  in  France,  according  to  the  con- 
ftitution  of  1789.  Lord  Hood  accordingly,  in  conjunc¬ 
tion  with  the  Spanifh  land  and  naval  forces,  took  pof¬ 
feflion  of  the  harbour  and  forts  in  truft  for  Louis  XVII. 
It  was  garrifoned  for  tome  time  by  the  Britifti  troops, 
and  their  allies  the  Spaniards,  Neapolitans,  and  Sardi¬ 
nians  3  but  the  French  having  laid  fiege  to  it,  the  gar- 
rifon  was  obliged  to  evacuate  the  place  in  the  month  of 
December  following,  after  having  deftroyed  the  grand 
arfenal,  two  fhips  of  84  guns,  eight  of  74,  and  two  fri¬ 
gates  3  and  carried  off  the  Commerce  de  Marfeilles,  a 
flfip  of  120  guns,  with  an  80  and  74  gun  fhip.  This 
exploit  was  moft  gallantly  performed,  after  it  was  found 
impoflible  to  defend  the  town,  or  to  carry  off  the  fhips. 
Lord  Hood  entrufted  the  management  of  the  affair  to 
Sir  Sydney  Smith,  to  diftinguifhed  for  his  intrepidity. 
Captain  Hare  commanded  the  firefhip  which  was  towed 
into  the  grand  arfenal  3  and  to  eager  was  he  to  execute 
his  orders,  that  inftead  of  totting  fire  to  the  train  in  the 
ufual  cautious  manner,  he  fired  a  piftol  loaded  with 
powder  into  the  bowl  of  the  train,  compofed  of  36 
pounds  of  powder  and  other  combuftibles.  The  eon- 
fequence  was,  he  was  blown  into  the  water  with  fuch 
violence,  as  to  knock  a  lieutenant  of  the  Vi6tory’s  boat 
overboard,  and  narrowly  efcaped  with  his  life.  A  Spa- 
nifli  captain  was  appointed  to  tot  fire  to  the  fmall  arfe¬ 
nal,  but  cowardice  prevented  him  from  executing  his 
orders  3  and  this  is  the  reafon  why  the  whole  French 
fhips  were  not  deftroyed.  We  have  been  favoured  with 
this  account  by  an  officer  of  the  Britiffi  fleet. 

Toulon  is  feated  on  a  bay  of  the  Mediterranean,  1 7 
leagues  touth-eM  of  Aix,  15  fouth-eaft  of  Marfeilles, 
and  217  fouth-eaft  of  Paris.  E.  Long.  5.  56.  N.  Lat. 
43*  7- 

TOULOUSE,  a  very  ancient  city  of  France,  in  the 
department  of  Upper  Garonne,  and  late  province  of 
Languedoc,  with  an  archbifhop’s  toe.  It  is  the  moft 
confiderable  city  in  France  next  to  Paris  and  Lyons, 
although  its  population  bears  no  proportion  to  its  ex¬ 
tent.  According  to  Mr  Neckar’s  calculation,  it  con¬ 
tains  56,000  inhabitants.  The  ftreets  are  very  hand- 
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c  lome,  feme,  and  the  walls  of  the  city,  as  well  as  the  lioufes, 
our*  are  built  with  bricks.  The  town-houfe,  a  modern 
u  ftrufture,  forms  a  perfect  fquare,  324  feet  long  and  66 
lii<5-h.  The  principal  front  occupies  an  entire  fide  of  the 
grand  fquare,  lately  called  the  P/ace  Roijalc.  In  the 
oreat  hall,  called  the  Hall  of  lllujirious  Men ,  is  the  fla- 
tue  of  the  Chevalier  Ifaure,  and  the  bulls  of  all  the 
great  men  to  whom  Touloufe  has  given  birth.  Com* 
ni  inicating  with  the  ocean  on  one  fide  by  the  river  Ga 
ronne,  and  with  the  Mediterranean  on  the  other  by  the 
canal  of  Languedoc,  Touloufe  might  have  been  a  great 
commercial  city  ;  but  the  tafle  of  the  inhabitants  has 
been  directed  to  the  fciences  and  belles-lettres.  Of 
courfe,  there  are  two  colleges,  two  public  libraries,  and 
three  academies.  The  little  commerce  of  Touloufe  con- 
fids  in  leather,  drapery,  blankets,  mignionets,  oil,  iron, 
mercery,  hardware,  and  books.  The  bridge  over  the 
Garonne  is  at  lead  equal  to  thofe  of  Tours  and  Orleans  ; 
it  forms  the  communication  between  the  fuburb  of  St 
Cyprian  and  the  city.  The  quays  extend  along  the 
banks  of  the  Garonne  *,  and  it  has  been  in  contempla¬ 
tion  to  line  them  with  new  and  uniform  houfes.  Tou¬ 
loufe  is  37  miles  eall:  of  Auch,  125  fouth-eafl  of  Bor¬ 
deaux,  and  350  fouth-by-weH  of  Paris.  E.  Long.  J. 
32.  N,  Lat.  43.  36. 

TOUR,  Henry  de  la,  Vifcount  Turenne,  a  cele* 
brated  French  general,  was  the  fecond  fon  of  Henry  de 
la  Tour  duke  of  Bouillon,  and  was  born  at  Sedan  in 
1 61 1.  He  made  his  firll  campaigns  in  Holland,  under 
Maurice  and  Frederic  Henry  princes  of  Orange  ;  who 
were  his  uncles  by  the  mother’s  fide  3  and  even  then  dif- 
tinguilhed  himfelf  by  his  bravery.  In  1634  he  march¬ 
ed  with  his  regiment  into  Lorraine  3  and  having  contri¬ 
buted  to  the  taking  of  La  Mothe,  was,  though  very 
young,  made  marefchal  de  camp.  In  1636  he  took  Sa- 
verne,  and  the  year  following  the  caflles  of  Hirfon  and 
Sole  ;  on  which  occafion  he  performed  an  a£lion  like 
that  of  Scipio’s,  with  refpe£l  to  a  very  beautiful  woman 
whom  he  lent  back  to  her  hufband.  The  vifcount  Tu¬ 
renne  continued  to  dillinguilh  himfelf  in  feveral  fieges 
and  battles,  and  in  1644  was  made  marfhal  of  France  3 
but  had  the  misfortune  to  be  defeated  at  the  battle  of 
Mariendal  in  1645.  However,  he  gained  the  battle  of 
Nortlingen  three  months  after 3  reftnred  the  ele£lor  of 
Treves  to  his  dominions;  and  the  following  year  made 
the  famous  jun&ion  of  the  French  army  with  that  of 
Sweden  commanded  by  General  Wrangel,  which  obli¬ 
ged  the  duke  of  Bavaria  to  demand  a  peace.  After¬ 
wards  that  duke  breaking  the  treaty  he  had  concluded 
with  France,  he  was  defeated  by  the  vifcount  Turenne 
at  the  battle  of  Zumarfhaufen,  and  in  1648  driven  en¬ 
tirely  out  of  his  dominions.  During  the  civil  wars  in 
France  lie  faded  with  the  princes,  and  was  defeated  at 
the  battle  of  Rhetel  in  1650  ;  but  foon  after  was  reflo- 
Ted  to  the  favour  of  the  king,  who  in  1652  gave  him 
the  command  of  his  army.  He  acquired  great  honour 
at  the  battles  of  Jergeau,  Gren,  and  the  fuburbs  of  St 
Anthony,  and  by  the  retreat  he  made  before  the  army 
‘commanded  by  the  princes  at  Ville  Neuve  St  George, 
in  1654  he  made  the  Spaniards  raife  the  fiege  of  Arras  : 
the  next  year  he  took  Conde,  St  Guiliari,  and  feveral 
other  places  3  gained  the  famous  battle  of  Dunes  3  and 
made  himfelf  mailer  of  Dunkirk,  Ondenarde,  and  al- 
moft  all  Flanders  :  this  obliged  the  Spaniards  to  con¬ 
clude  the  peace  of  the  Pyrenees  in  1660 ,  Thefe  ini’ 
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portant  fervices  occafioned  his  being  made  marfhal-ge-  Tour 
neral  of  the  king’s  camps  and  armies.  The  war  being  ,  W 
renewed  with  Spain  in  1667,  Turenne  commanded  in 
Flanders  3  and  took  fo  many  places,  that  in  1668  the  w— y— 
Spaniards  were  obliged  to  fue  for  peace.  He  command* 
ed  the  French  army  in  the  war  againfl  the  Dutch  in 
16723  took  40  towns  in  22  days  3  purfued  the  eledlor 
of  Brandenburg  even  to  Berlin  ;  gained  the  battles  of 
Slintfheim*  Ladenburg,  Enfheim,  Mulhaufen,  and  Tur* 
keim  ;  and  obliged  the  Imperial  army,  which,  confifted 
of  70,000  men,  to  repafs  the  Rhine.  By  this  campaign 
the  vifcount  Turenne  acquired  immortal  honour.  He 
palled  the  Rhine  to  give  battle  to  General  Montecu- 
culi,  whom  he  followed  as  far  as  Safpach  3  but  mount- 
ing  up<m  an  eminence  to  difeover  the  enemy’s  camp,  he 
was  killed  bv  a  cannon-ball  in  j6 75*  All  Fiance  re¬ 
gretted  the  lofs  of  this  great  man,  who,  by  his  military 
exploits,  had  raifed  the  admiration  of  Europe. 

TOURAINE,  a  province  of  France,  bounded  on 
the  north  by  Maine,  on  the  eaft  by  Orlean.ois,  on  the 
fou^h  by  Berris,  and  on  the  weft  by  \njou  and  Poitou* 

It  is  about  58  miles  in  length,  and  55  in  breadth  where 
it  is  broadeil.  This  country  is  watered  by  17  rivers, 
befides  many  brooks,  which  not  only  render  it  delight¬ 
ful,  but  keep  up  a  communication  with  the  neighbour¬ 
ing  provinces.  The  air  is  temperate,  and  the  foil  is  fo 
fruitful  that  it  is  called  the  garden  of  France.  It  now 
forms  the  department  of  Indre  and  Loire,  of  which 
Tours  is  the  capital. 

TOURMALINE,  a  fpccies  of  mineral  belonging 
to  the  filiceous  genus.  See  Mineralogy  Index . 

TOURNAMENT,  a  martial  fport  or  exercife  which 
the  ancient  cavaliers  ufed  to  perform,  to  fliow  their  bra¬ 
very  and  addrefs.  It  is  derived  from  the  French  word 
tourner ,  i.  e.  “  to  turn  round,”  becaufe  to  be  expert  in 
thefe  exercifes,  much  agility  both  of  horfe  and  man  was 
requifite,  they  riding  round  a  ring  in  imitation  of  the 
ancient  Circi. 

The  firil  tournaments  were  only  courfes  on  horfeback, 
wherein  the  cavaliers  tilted  at  each  other  with  canes 
in  manner  of  lances;  and  were  diftinguifhed  from  jufts, 
which  were  courfes  or  careers,  accompanied  with  at¬ 
tacks  and  combats,  -with  blunted  lances  and  fwords. 

See  Just, 

The  prince  who  publifhed  the  tournament,  ufed  to 
fend  a  king  at  arms,  with  a  fafe-condu<R,  and  a  fword, 
to  all  the  princes,  knights,  &c.  fignifying  that  he  in¬ 
tended  a  tournament  and  clafliing  of  fwords,  in  the  pre¬ 
fence  of  ladies  and  damiels  3  which  was  the  ufual  for¬ 
mula  of  invitation. 

They  firft  engaged  man  againfl  man,  and  then  troop 
againfl  troop  ;  and,  after  the  combat,  the  judges  allot¬ 
ted  the  prize  to  the  befl  cavalier,  and  the  bell  linker 
of  fwords  ;  who  was  accordingly  conduced  in  pomp  to 
the  lady  of  the  tournament  3  where,  after  thanking  her 
very  reverently,  he  faluted  her  and  like  wife  her  two  at¬ 
tendants. 

Thefe  tournaments  made  the  principal  diverfion  of 
the  13th  and  14th  centuries.  Munfler  fays,  it  was 
Henry  the  Fowler,  duke  of  Saxony,  and  afterwards  em¬ 
peror,  who  died  in  936,  that  firfl  introduced  them  3  but 
it  appears  from  the  chronicle  of  Tours,  that  the  true  in¬ 
ventor  of  this  famous  fport,  at  lead  in  France,  was  one 
Geoffry,  lord  of  Preuilli,  about  the  year  106 6. 

-Inflances  of  them  occur  among  the  Englifh  in  the 
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Tourna-  reign  of  King  Stephen,  about  the  year  1 140  )  but  they 
incut  were  not  much  in  ufe  till  Richard’s  time,  towards  the 
Tournefort.  year  1  *49*  After  which  period  thefe  diverfions  were 
- v— -  performed  with  extraordinary  magnificence  in  the  Tilt- 
yard  near  St  James’s,  Smith  field,  and  other  places. 

The  following  is  the  account  of  a  tournament,  from 
Maitland.  King  Richard  II.  designing  to  hold  a 
tournament  at  London  on  the  Sunday  afteT  Michaelmas, 
fent  divers  heralds  to  make  proclamations  of  it  in  all  the 
principal  courts  of  Europe  \  and  accordingly  not  a  few 
princes,  and  great  numbers  of  the  prime  nobility,  re¬ 
ported  hither  from  France,  Germany,  the  Netherlands, 
&c.  This  folemnity  began  on  Sunday  afternoon,  from 
the  Tower  of  London,  with  a  pompous  cavalcade  of  60 
ladies,  each  leading  an  armed  knight  by  a  filver  chain, 
being  attended  by  their  ’fquires  of  honour,  and,  palling 
through  Cheapfide,  rode  to  Smithfield,  where  the  jufts 
and  tournaments  continued  feveral  days  with  magnifi¬ 
cent  variety  of  entertainments  ;  on  which  occafion  the 
king  kept  open  houfe  at  the  biftiop  of  London’s  palace 
for  all  perfons  of  diftin<5lion,  and  every  night  concluded 
with  a  ball. 

At  laft,  however,  they  were  found  to  be  produflive 
of  bad  cffe61s,  and  the  occafions  of  feveral  fatal  misfor¬ 
tunes— as  in  the  inftance  of  Henry  II.  of  France,  and 
of  the  tilt  exhibited  at  Chalons,  which,  from  the  num¬ 
bers  killed  on  both  fides,  was  called  the  little  war  of 
Chalons .  Thefe  and  other  inconveniencies,  refulting 
from  thofe  dangerous  paftimes,  gave  the  popes  occafion 
to  forbid  them,  and  the  princes  of  Europe  gradually 
concurred  in  difeouraging  and  fupprefting  them. 

TOURNAY,  a  town  of  the  Auftrian  Netherlands 
in  Flanders,  and  capital  of  a  diftri6f  called  Tournaijsis , 
with  a  bifhop’s  fee.  It  is  divided  into  two  parts  by  the 
river  Scheldt  )  and  is  large,  populous,  well  built,  and 
carries  on  a  great  trade  in  woollen  fluffs  and  flockings. 
The  cathedral  is  a  very  handfome  ftru&ure,  and  con¬ 
tains  a  great  many  chapels,  with  rich  ornaments,  and 
feveral  magnificent  tombs  of  marble  and  brafs.  The 
town  was  taken  by  the  allies  in  1709  )  but  was  ceded 
to  the  houfe  of  Auflria  by  the  treaty  of  Utrecht,  though 
the  Dutch  had  a  right  to  put  in  a  garrifon.  It  was  ta¬ 
ken  by  the  French  in  June  1745,  who  demolifhed  the 
fortifications.  In  1781  the  emperor  Jofeph  II.  obliged 
the  Dutch  to  withdraw  their  garrifon.  It  was  taken 
by  the  French  in  1791,  abandoned  by  them  in  1793, 
and  again  conquered  by  them  in  1794.  H  is  14  miles 
louth-eaft  of  Lille,  30  fouth-wefl  of  Ghent,  and  13  c 
north-by-eafl  from  Paris.  E.  Long.  3.  25.  N.  Lat. 

^TOURNEFORT,  Joseph  Pitton  de,  a  famous 
French  botaniff,  was  born  at  Aix  in  Provence  in  1 636. 
He  had  a  paflion  for  plants  from  his  childhood,  which 
overcame  his  father’s  views  in  putting  him  to  fludy  phi- 
Jofophy  and  divinity  ;  therefore  on  his  death  he  quitted 
theology,  and  gave  himfelf  up  entirely  to  phyfie,  natu¬ 
ral  hiftory,  and  botany.  Fie  wandered  over  the  moun¬ 
tains  of  Dauphiny,  Savoy,  Catalonia,  the  Pyrenees,  and 
the  Alps,  in  fearch  of  new  fpecies  of  plants,  which  he 
acquired  with  much  fatigue  and  danger.  His  fame  in 
1683  procured  him  the  employment  of  botanic  profeffor 
m  the  king’s  garden  ;  and  by  the  king’s  order,  he  tra¬ 
velled  into  Spain,  Portugal,  Holland,  and  England, 
where  he  made  prodigious  collections  of  plants.  In 
1700,  Mr  Tournefort,  in  obedience  to  another  order ; 


fimpled  over  all  the  Hies  of  the  Archipelago,  upon  the  Touraef, 
eoaits  of  the  Black  fea,  in  Rithynia,  Pontns,  Cappado-  || 
cia,  Armenia,  and  Georgia  )  making  observations  on  Tra&io 
natural  hiftory  at  large,  ancient  and  modern  geography, 
religion,  manners,  and  commerce.  He  fpent  three 
years  in  this  learned  voyage  ;  and  then  refuming  his 
profeffmn,  was  made  profeffor  of  phyfie  in  the  colleae- 
royal.  He  died  in  coniequencC  of  an  accidental  crufh 
of  his  bread  by  a  cart-wheel,  which  brought  on  a  fpit. 
ting  of  blood  and  hydrothorax,  that  carried  him  off  in 
1708.  He  wrote  Elements  of  Botany,  both  in  French 
and  Latin  \  A  relation  of  his  Voyage  into  the  Levant) 
with  other  pieces  of  lefs  confideration. 

!OURNI£)UET,  in  Surgery ,  an  inftrument  form, 
ed  with  ferews,  for  compreffing  any  part  with  rollers, 

&c.  for  the  flopping  of  haemorrhagies.  See  Surgery 
Index, 

TOWER,  a  tall  building  confifting  of  feveral  fto- 
ries,  ufually  of  a  round  form,  though  fome  are  fquare 
or  polygonal.  Towers  are  built  for  fortreffes,  &c.  as 
the  Tower  of  London.  See  London,  N°  46. 

TOWN,  a  place  inhabited  by  a  confiderable  num¬ 
ber  of  people,  being  of  middle  fize  between  a  city  and 
a  village. 

TOXICODENDRON.  See  Rhus,  Botany  In¬ 
dex. 

TRAAS.  See  Terras. 

TRACHEA.  See  Anatomy,  N°  119. 

I  RACHINUS,  the  Weever,  a  genus  of  fifties  be¬ 
longing  to  the  order  of  jugulares.  See  Ichthyology 
Index . 

TRACT,  in  Geography ,  an  extent  of  ground,  or  a 
portion  of  the  earth’s  furface. 

Tract,  in  matters  of  literature,  denotes  a  fmall  trea- 
tife  or  written  difeourfe  upon  any  fubjeCL 

1RADE,  in  general,  denotes  the  fame  with  com¬ 
merce,  confifting  in  buying,  felling,  and  exchanging  of, 
commodities,  bills,  money,  & c.  See  Commerce,  Coin> 
Money,  Company,  &c. 

I  It  ADE-IVtnds,  denote  certain  regular  winds  at  fea,, 
blowing  either  conftantly  the  fame  way,  or  alternately 
this  way  and  that  )  thus  called  from  their  ufe  in  naviga¬ 
tion,  and  the  Indian  commerce.  See  Meteorology. 

I RADESMEN’s  tokens,  a  term  fynonymous  a- 
mong  medalifts  with  provincial  coins. 

This  is  a  fubjedt  curious  enough  to  deferve  attention, 
though  we  will  not  go  fo  far  as  Mr  Pinkerton  does, 
who  fays  that  it  is  a  fubjedl  in  which  the  perpetual  glory 
of  the  nation  is  interefted.  Since  the  year  1789  provin¬ 
cial  halfpence  have  been  made  and  circulated  in  confi¬ 
derable  quantity.  As^  ancient  medals  and  coins  havs 
been  frequently  of  ufe  to  hiliorians,  it  is  to  be  regretted 
that  many  of  thefe  provincial  halfpence  are  rendered  ufe- 
lefs  in  this  refpedl  by  unmeaning  figures  and  puerile  de¬ 
vices.  Utility  and  elegance  ought  to  be  ftudied ;  for- 
this  view  it  has  been  propofed  by  a  gentleman  of  tafte 
on  this  fubjedf,  that  all  coins  ftiould  be  diftinguiftied  by 
one  of  the  following  five  charadleriftics.  1.  Fac  fimiles 
of  magnificent  beautiful  buildings.  2.  Reprefentations 
of  great  and  ufeful  undertakings.  3.  Emblems  of  the 
induftry  and  commerce  of  the  age.  4.  The  illuftrious 
men,  &c.  to  whom  the  nation  has  given  birth.  5.  Im¬ 
portant  hiftorical  events. 

TRADITION,  fomething  handed  down  from  one 
generation  to  another  without  being  written.  Thus  the 
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adltion  Jews  pretended,  that  befides  their  written  law  contain- 
li  ed  in  the  Old  TeRament,  Mofes  had  delivered  an  oral 
ra-!°s-  jaw  which  had  been  conveyed  down  from  father  to  fon  5 
^teS>  ,  and  thus  the  Roman  Catholics  are  faid  to  value  particu¬ 
lar  doftrines  fuppofed  to  have  defcended  from  the  apo- 
ftolic  times  by  tradition. 

TRAGACANTH.  See  Astragalus,  Materia 
Medic  a  Index . 

TRAGEDY,  a  dramatic  poem,  reprefenting  fome 
fignal  aftion  performed  by  illuRrious  perfons,  and  which 
has  frequently  a  fatal  iffue  or  end.  See  PoETRY,  Part 
II.  feft.  I. 

TRAGI-COMEDY,  a  dramatic  piece,  partaking  both 
of  the  nature  of  tragedy  and  comedy  \  in  which  a  mix¬ 
ture  of  merry  and  ferious  events  is  admitted. 

TRAGOPOGON,  Goat’s-beard  5  a  genus  of 
plants  belonging  to  the  clafs  of  fyngenefia  ;  and  in  the 
natural  fyflem  ranging  under  the  49th  order,  Compoftce* 
See  Botany  Index. 

TRAJAN,  Marcus  Ulpius,  a  celebrated  Roman 
emperor,  who  gained  many  viftories  over  the  Parthians 
and  Germans,  pufiiing  the  empire  to  its  utmoR  extent 
on  the  eaR  and  north  fides.  He  died  at  Silinunte,  a 
city  of  Cilicia,  which  from  him  was  called  Trajanopolis , 
in  the  year  1 1 7. 

TRAJAN'S  Column ,  a  famous  hifiorieal  column  ereft> 
ed  in  Rome,  in  honour  of  the  emperor  Trajan.  It  is  of 
the  Tufcan  order,  though  fomewhat  irregular  :  its 
height  is  eight  diameters,  and  its  pedefial  Corinthian  : 
it  was  built  in  a  large  fquare  called  Forum  Romanum. 
Its  bafe  confifls  of  12  (tones  of  an  enormous  lize,  and  is 
raifed  on  a  focle,  or  foot,  of  eight  Reps  :  withinlide  is  a 
Raircafe  illuminated  with  44  windows.  It  is  140  feet 
high,  which  is  35  feet  Riort  of  the  Antonine  column, 
but  the  workmanftffp  of  the  former  is  much  more  va¬ 
lued.  It  is  adorned  from  top  to  bottom  with  baffo  re¬ 
lievos,  reprefenting  the  great  aftions  of  the  emperor 
againft  the  Dacians. 

TRAIN,  a  line  of  gunpowder  laid  to  give  fire  to  a 
quantity  thereof,  in  order  to  do  execution  by  blowing 
up  earth,  works,  buildings,  &c. 

TRAIN  of  Artillery ,  includes  the  great  gu^.s  and 
other  pieces  of  ordnance  belonging  to  an  army  in  the 
field. 

TRAIN -Oil,  the  oil  procured  from  the  blubber  of  a 
whale  by  boiling. 

TRALLIAN,  Alexander,  a  Greek  writer  on 
phyfic,  a  native  of  Tralles  in  Lydia,  who  lived  about 
the  middle  of  the  fixth  century.  His  works  are  divided 
into  12  books  5  in  which  he  treats  of  diftempers  as  they 
*  occur,  from  head  to  foot.  He  was  the  firfl  who  opened 
the  jugular  vein,  and  that  ufed  cantharides  as  a  blifter 
for  the  gout.  Dr  Freind,  in  his  Hiftory  of  Phyfic, 
Ryles  him  one  of  the  moR  valuable  authors  fince  the 
time  of  Hippocrates.  Though  he  appears  on  the 
whole  to  have  been  a  rational  phyfician,  yet  there  are 
things  in  his  writings  that  favour  of  enthufiafm  and  fu- 
perdition. 

TR  A-LOS-MONTES,  a  province  of  Portugal,  cal¬ 
led  in  Latin  Tranfmontana,  becaufe  fituated  on  the  eaR 
fide  of  a  chain  of  hills  that  feparate  it  from  Entre  Du- 
ero-e-Minho.  It  is  bounded  on  the  north  by  Galicia  •, 
on  the  fouth  by  the  provinces  of  Beira  and  Leon  \  by 
the  laR  of  which  it  is  bounded  alfo  to  the  eaR.  Its 
length  from  north  to  fouth  is  upwards  of  120  miles,  and 


its  breadth  about  80.  It  is  full  of  mountains,  and  pro¬ 
duces  little  corn,  but  plenty  of  wine,  fruits  of  feveral 
forts,  and  abundance  of  game. 

TRANSACTIONS,  a  name  generally  given  to  a 
colleftion  of  the  papers  read  before  literary  or  philofo- 
phical  focieties.  The  name  of  Philofophical  Tranfac - 
tions  was  firR  adopted  by  the  Royal  Society  of  Lon¬ 
don. 
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The  Philofophical  Tranfaftions  to  the  end  of  the 
year  1700  wrere  abridged  in  three  volumes  by  Mr  John 
Lowthorp  :  thofe  from  the  year  1700  to  1720  were 
abridged  in  two  volumes  by  Mr  Henry  Jones  :  thofe 
from  1719  to  1733  were  abridged  in  two  volumes  by 
Mr  John  Eames  and  Mr  John  Martyn  \  Mr  Martyn 
continued  the  abridgment  of  thofe  from  1732  to  1744 
in  two  volumes,  and  of  thofe  from  1743  to  1750  in  two 
volumes. 

They  were  for  many  years  publifiied  in  numbers,  and 
the  printing  of  them  was  always,  from  time  to  time,  the 
fingle  aft  of  the  refpeftive  fecretaries,  till  the  year  1752, 
when  the  fociety  thought  fit  that  a  committee  Riouldbe 
appointed  to  reconfider  the  papers  read  before  them, 
and  to  feleft  out  of  them  fuch  as  they  fhould  judge  moR 
proper  for  publication  in  the  future  Tranfaftions.  They 
are  publifiied  annually  in  two  parts  at  the  expence  of 
the  fociety,  and  each  fellow  is  entitled  to  receive  one 
copy  gratis  of  every  volume  publifiied  after  his  admifi 
Ron  into  the  fociety. 

They  were  firR  fet  on  foot  in  1665,  by  Mr  Olden¬ 
burg,  fecretary  of  the  fociety,  and  were  continued  by 
him  till  the  year  1677.  Upon  his  death,  they  weredif- 
continued  till  January  1678,  when  Dr  Grew  refumed 
the  publication  of  them,  and  continued  it  for  the  months 
of  December  1678,  and  January  and  February  1679, 
after  which  they  were  intermitted  till  January  1683* 
During  this  lafi  interval  they  were  fupplied  in  fome 
meafure  by  Dr  Hooke’s  Philofophical  Colleftions.  They 
were  alfo  interrupted  for  three  years,  from  December 
1687  to  January  1691,  befide  other  fmaller  interrup¬ 
tions,  amounting  to  near  one  year  and  a  half  more,  be¬ 
fore  Oftober  1695,  fince  which  time  the  Tranfaftions 
have  been  regularly  carried  on. 

TRANSCENDENTAL,  or  Transcendent,  fome- 
thing  elevated,  or  raifed  above  other  things  }  which 
paffes  and  tranfeends  the  nature  of  other  inferior  things. 

TRANSCRIPT,  a  copy  of  any  original  writing,  par¬ 
ticularly  that  of  an  aft  or  infirument  inferted  in  the  bo¬ 
dy  of  another. 

TRANSFER,  in  commerce,  an  a 61  whereby  a  per- 
fon  furrenders  his  right,  interefi,  or  property,  in  any 
thing  moveable  or  immoveable,  to  another. 

TRANSFORMATION,  in  general,  denotes  a 
change  of  form,  or  the  affuming  a  new  form  different 
from  a  former  one. 

TRANSFUSION,  the  aft  of  pouring  a  liquor  out  of 
one  veffel  into  another. 

TRANSFUSION  of  Blood,  an  operation  by  which  it 
was  fome  time  ago  imagined  that  the  age  of  animals 
would  be  renewed,  and  immortality,  or  the  next  thing 
to  it,  conferred  on  thofe  who  had  undergone  it. 

The  method  of  transfufing  Dr  Lower  gives  us  to  the 
following  effeft  :  take  up  the  carotid  artery  of  the  dog, 
or  other  animal,  whofe  blood  is  to  be  transfufed  into 
another  of  the  fame,  or  a  different  kind  :  feparate  it 
from  the  nerve  of  the  eighth  pair,  and  lay  it  bare  above 
3  M  2  an 
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Trftnsfufion.  an  inch.  Make  a  ftrong  ligature  on  the  upper  part  of 
the  artery  j  and  an  inch  nearer  the  heart  another  liga¬ 
ture  with  a  running  knot,  to  be  loofened  and  fattened 
as  occafion  requires.  Draw  two  threads  between  the 
two  ligatures,  open  the  artery,  put  in  a  quill,  and  tie 
up  the  artery  again  upon  the  quill  by  the  two  threads, 
and  flop  the  quill  by  a  flick,. 

Then  make  bare  the  jugular  vein  of  the  other  animal 
for  about  an  inch  and  a  half  in  length,  and  at  each  end 
make  a  ligature  with  a  running  knot 3  and  in  the  fpace 
between  the  two  knots  draw  under  the  veins  two  threads, 
as  in  the  other.  Open  the  vein,  and  put  into  it  two 
quills,  one  into  the  defcending  part  of  the  vein,  to  re¬ 
ceive  the  blood  from  the  other  dog,  and  carry  it  to  the 
heart  3  the  other  quill  put  into  the  other  part  of  the  ju¬ 
gular,  towards  the  head,  through  which  the  fecond  ani¬ 
mal’s  own  blood  is  to  run  into  diflies.  The  quills  thus 
tied  fafl,  flop  them  up  with  dicks  till  there  be  occafion 
to  open  them. 

Things  thus  difpofed,  fallen  the  dogs  on  their  tides 
towards  one  another,  in  fuch  manner  as  that  the  quills 
may  go  into  each  other  3  then  unftop  the  quill  that  goes 
down  into  the  fecond  dog’s  jugular  vein,  as  alfo  that 
coming  out  of  the  other  dog’s  artery  3  and  by  the  help 
of  two  or  three  other  quills  put  into  each  other,  as  there 
fhall  be  occalion,  infert  them  into  one  another.  Then 
flip  the  running  knots,  and  immediately  the  blood  runs 
through  the  quills  as  through  an  artery,  very  impetu- 
oufly.  As  the  blood  runs  into  the  dog,  unflop  the  quill 
in  the  upper  part  of  his  jugular,  for  his  own  blood  to 
run  out  at,  though  not  conftantly,  but  as  you  perceive 
him  able  to  bear  it,  till  the  other  dog  begins  to  cry  and 
faint,  and  at  lad  die.  Lajlly ,  Take  both  quills  out  of 
the  jugular,  tie  the  running  knot  fad,  and  cut  the  vein 


tion. 
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TRANSIT,  from  tranftt,  “  it  paflfes  over,”  %nifies  Tra„flt 
the  paffage  of  any  planet  over  the  fun,  moon,  or  dars.  II 

IRANSIIION,  the  paffage  of  any  thing  from  one^raT^mut 
place  to  another. 

Transition,  in  Oratory.  See  Oratory,  N°  39. 

TRANSITIVE,  in  Grammar,  an  epithet  applied  to 
fuch  verbs  as  fignify  an  a&ion  which  paffes  from  thefub- 
jedt  that  does  it,  to  or  upon  another  fubjed  which  re¬ 
ceives  it.  Under  the  head  of  verbs  tranfitive  come  what 
we  ufually  call  verbs  a&ive  and  pqffive ;  other  verbs 
whole  aaion  does  not  pafs  out  of  themlelves,  are  called 
neuters. 

TRANSLATION,  the  aa  of  transferring  or  re* 
moving  a  thing  from  one  place  to  another  3  as  we  fay, 
the  tranflation  of  a  bifhop’s  fee,  a  council,  a  feat  of  jus¬ 
tice,  &c. 

Translation  is  alfo  ufed  for  the  verfion  of  a  book 
or  writing  out  of  one  language  into  another. 

The  principles  of  tranflation  have  been  clearly  and  ac¬ 
curately  laid  down  by  Dr  Campbell  of  Aberdeen  in  his 
invaluable  Preliminary  Differtations  to  his  excellent 
tranflations  of  the  gofpels.  The  fundamental  rules 
which  he  eflablifhes  are  three  :  1.  That  the  tranflation 
lhould  give  a  complete  tranlcript  of  the  ideas  of  the  ori¬ 
ginal.  2.  That  the  dyle  and  manner  of  the  original 
iliould  be  preferved  in  the  trandation.  3.  That  the 
trandation  fhould  have  all  the  eafe  of  original  compofi- 
tion.  .  The  rules  deducible  from  thefe  general  laws  are 
explained  and  illudrated  with  much  judgment  and 
tade,  in  an  .Eday  on  the  Principles  of  Tranflation,  by 
Mr  Tv  tier,  judge-advocate  of  Scotland. 

1 R ANSM AB 1NE,  fomething  that  comes  from  or 
belongs  to  the  parts  beyond  fea. 

I RANSMIGRAT TON,  the  removal  or  tranflation 


afunder,  and  few  up  the  fkin  :  the  dog,  thus  difmiffed,  of  a.  whole  people  into  another  country,  by  the  power 
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will  run  away  as  if  nothing  ailed  him. 

In  the  Philofophical  Tranfa&ious  we  have  accounts  of 
the  fuccefs  of  various  tran^fuflons  pra&ifed  at  London, 
Paris,  in  Italy,  &c.  Sir  Edmund  King  transfufed  forty- 
nine  ounces  of  blood  out  of  a  calf  into  a  fheep  ;  the 
fheep,  after  the  operation,  appearing  as  well  and  as 
ftrong  as  before. 

M.  Denis  tranfufed  the  blood  of  three  calves  into 
three  dogs,  which  all  continued  brifk,  and  ate  as  well 
as  before.  The  fame  perfon  transfufed  the  blood  of 
four  wethers  into  a  horfe  twenty-fix  years  old,  which 
thence  received  much  drength,  and  a  more  than  ordi¬ 
nary  appetite. 

Soon  after  this  operation  was  introduced  at  Paris,  viz. 
in  1667  anA  1668,  M.  Denis  performed  it  on  five  hu¬ 
man  fubje&s,  two  of  whom  recovered  of  diforders  under 
which  they  laboured,,  one  being  in  perfeft  health  differ¬ 
ed  no  inconvenience  from  it  3  and  two  perfons  who  were 
ill,  and  fubmitted  to  the  operation,  died  ;  in  confequence 
of  which  the  magiftrates  iffued  a  fentence,  prohibiting 
the  transfufion  on  human  bodies  under  pain  of  imprifon- 
ment. 

Mr: John  Hunter,  we  are  told,  made  many  ingenious 
experiments  to  determine  the  effe&s  of  transfufing  blood, 
fome  of  which  are  fufficient  to  attra&  attention.  But 
whether  fuch  experiments  can  ever  be  made  with  fafety 
on  the  human  body,  is  a  point  not  eafily  determined. 
They  might  be  allowed  in  defperate  cafes  proceeding 
from  a  corruption  of  the  blood,  from  poifon,  &c.  as  in 
hydrophobia. 


of  a  conqueror. 

Transmigration  is  particularly  ufed  for  the  pa  flag© 
of  the  foul  out  of  one  body  into  another.  See  Metem¬ 
psychosis. 

J  RANSMUT  ATION,  the  a£i  of  changing  on© 
fubflance  into  another. 

Nature,  fays  Sir  ifaac  Newton,  is  delighted  with 
tranfmutation  :  water,  which  is  a  fluid,  volatile,  tafte- 
lefs,^  fait,  is,  by  heat,  tranfmuted  into  vapour,  which  is 
a  kind  of  air  3  and  by  cold  into  ice,  which  is  a  cold, 
tranfparent,  brittle  ffone,  eafily  diffolvable  3  and  this 
ftone  is  convertible  again  into  water  by  heat,  as  vapour 
is  by  cold. — Earth,  by  heat,  becomes  fire,  and,  by  cold, 
is  turned  into  earth  again  :  denfe  bodies,  by  fermenta¬ 
tion,  are  rarefied  into  various  kinds  of  air  ;  and  that  air, 
by  fermentation  alfo,  and  fometimes  without  it,  reverts 
into  grofs  bodies.  All  bodies,  beafls,  fifhes,  infers, 
plants,  &c.  with  all  their  various  parts,  grow  and  in- 
creafe  out  of  water  and  aqueous  and  faline  tinftures; 
and,  by  putrefa<Rion,  all  of  them  revert  into  water,  or 
an  aqueous  liquor  again. 

Transmutation,  in  alchemy,  denotes  the  n<R  of 
changing  imperfe<R  metals  into  gold  or  filver.  This  is 
alfo  called  the  grand  operation  ;  and,  they  fay,  it  is  to 
be  offered  with  the  philofopher’s  flone. 

The  trick  of  tranfmuting  cinnabar  into  filver  is  thus: 
the  cinnabar,  being  bruifed  grofsly,  is  ftratified  in  a  cru¬ 
cible  with  granulated  filver,  and  the  crucible  placed  in 
a  great  fire  ;  and,  after  due  time  for  calcination,  taken 
off  j  then  the  matter,  being  poured  out,  is  found  to  be 

cinnabar 
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1  ifmuta-  cinnabar  turned  into  real  filver,  though  the  filver  grains 
ion  appear  in  the  fame  number  and  form  as  when  they  were 

11  pUt  into  the  crucible;  but  the  mifchief  is,  coming  to 

•  "  handle  the  grains  of  lilver,  you  find  them  nothing  but 
c  y-— j  light  friable  bladders  which  will  crumble  to  pieces  be¬ 
tween  the  fingers. 

The  tranfmutability  of  water  into  earth  feems  to  have 
been  believed  by  Mr  Boyle;  and  BiftiopWatfon  thinks 
that  it  has  not  yet  been  difproved.  See  his  Chemical 
EJatjs. 

Transmutation  of  Acids ,  or  of  Metals ,  is  the 
change  of  one  acid  or  of  one  metal  into  another. 

TRANSOM,  among  builders,  denotes  the  piece  that 
is  framed  acrofs  a  double-light  window. 

TRANSOMS,  in  a  {hip,  certain  beams  or  timbers 
extended  acrofs  the  fternpoft  of  a  (hip,  to  fortify  her 
afterpart,  and  give  it  the  figure  moft  fui table  to  the 
fervice  for  which  (he  is  calculated. 

TRANSPARENCY,  in  Phyfics ,•  a  quality  in  cer¬ 
tain  bodies,  whereby  they  give  paffage  to  the  rays  of 
light:  in  conft radii! inftion  to  opacity,  or  that  quality 
of  bodies  which  renders  them  impervious  to  the  rays  of 
light. 

It  has  been  generally  fuppofed  by  philofophers,  that 
tranfparent  bodies  have  their  pores  difpofed  in  ftraight 
lines,  by  which  means  the  rays  of  light  have  an  oppor¬ 
tunity  of  penetrating  them  in  all  diredlions;  but  fome 
experiments  in  ele&ricity  have  made  it  apparent,  that 
by  the  a£fion  of  this  fluid  the  moft  opaque  bodies,  fuch 
as  fulphur,  pitch,  and  fealing-wax,  may  be  rendered 
tranfparent  as  glafs,  while  yet  we  cannot  fuppofe  the  di- 
redlion  of  their  pores  to  be  any  way  altered  from  what  it 
originally  was  (fee  Electricity).  There  is  a  curious 
inftance  of  an  increafeof  tranfparency  in  rubbing  a  piece 
of  white  paper  over  one  that  has  been  written  upon  or 
printed  :  while  the  white  paper  is  at  reft,  the  writing  or 
print  will  perhaps  fcarce  appear  through-  it  ;  but  when 
in  motion,  will  be  very  eafily  legible,  and  continue  fo 
till  the  motion  is  difcontinued. 

TRANSPOSITION,  in  Grammar ,  a  difturbing  or 
diflocating  the  words  of  a  difcourfe,  or  a  changing  their 
natural  order  of  conftru&ion,  to  plcafe  the  ear  by  render¬ 
ing  the  contexture  more  fmooth,  eafy,  and  harmonious. 

TR ANSUBSTANTI ATION,  in  Theology ,  the 
converfion  or  change  of  the  fubftance  of  the  bread  and 
wine  in  the  eucharift,  into  the  body  and  blood  of  Jefus 
Chrift  ;  which  the  Romifh  church  fuppofe  to  be  wrought 
by  the  confecration  of  the  prieft.  See  SUPPER  of  the 
Lord >  Na  9. 

TRANSVERS  ALIS,  in  Anatomy ,  a  name  given  to 
feveral  mufcles.  See  ANATOMY,  Part  II. 

TR  ANSVERSE,  fomething  that  goes  acrofs  another 
from  corner  to  corner  :  thus  bends  and  bars  in  heraldry 
are  tranfverfe  pieces  or  bearings  ;  the  diagonals  of  a 
parallelogram  or  a  fquare  are  tranfverfe  lines. 

TRANSYLVANIA,  a  province  of  Europe,  annexed 
to  Hungary,  and  bounded  on  the  north  by  Upper  Hun¬ 
gary  and  Poland,  on  the  eaft  by  Moldavia  and  Wa¬ 
lachia,  on  the  fouth  by  Walachia,  and  on  the  weft  by 
Upper  and  Lower  Hungarv.  It  is  furrounded  on  all 
parts  by  high  mountains,  which,  however,  are  not  bar¬ 
ren.  The  inhabitant*  have  as  much  corn  and  wine  as 
they  want  themfelves;  and  there  are  rich  mines  of  gold, 
fllver,  lead,  copper,  quickfilver,  and  alum.  It  has  un¬ 


dergone  various  revolutions  3  but  it  now  belongs  to  the  Tranfyl- 
houfe  of  Auftria.  The  inhabitants  are  of  feveral  forts  van*a 


of  religions  3  as  Papifts,  Lutherans,  Calvinifts,  Socini-  treafon 
ans,  Photinians,  Arians,  Greeks,- and  Mahometans.  It 
is  about  162  miles  in  length,  and  150  in  breadth.  The- 
adminiftration  of  affairs  is  conduced  by  twelve  perfons3 
namely,  three  Roman  Catholics,  three  Lutherans,  thres 
Calvinifts,  and  three  Socinians.  The  militia  is  com¬ 
manded  by  the  governor,  whole  commiflion  is  the  more 
important,  as  Tranfylvania  is  the  bulwark  of  Chriften- 
dom.  It  is  divided  into  feveral  fmall  diftridls,  called 
palatinates  and  counties;  and  is  inhabited  by  three  dif¬ 
ferent  nations,  Saxons,  Silefians,  and  Hungarians.  Her- 
manftadt  is  the  capital  town. 

TRAPEZIUM,  in  Geometry ,  a  plane  figure  con¬ 
tained  under  four  unequal  right  lines. 

TRAPEZIUS,  a  mufcle.  See  Anatomy,  Part  II. 

TRAPP,  a  compound  rock.  See  Geology. 
TRAVELLERS  joy.  Sec  Clematis,  Botany 
Index, 

TRAVERSE,  or  Transverse,  in  general,  denotes 
fomething  that  goes  athwart  another  3  that  is,  croffes 
and  cuts  it  obliquely. 

Traverse,  in  Navigation,  implies  a  compound  courfe, 
or  an  afiemblage  of  various  courfes,  lying  at  different 
angles  with  the  meridian*  See  Navigation. 

TRAVERSE  Board ,  a  thin  circular  piece  of  board, 
marked  with  all  the  points  of  the  compafs,  and  having 
eight  holes  bored  in  each,  and  eight  fmall  pegs  hang¬ 
ing  from  the  centre  of  the  board.  It  is  ufed  to  de¬ 
termine  the  different  courfes  run  by  a  (hip  during  tho 
period  of  the  watch,  and  to  afeertain  the  diftance  of  each 
courfe. 

TRAVESTY,  a  name  given  to  a  humorous  tranf- 
lation  of  any  author.  The  word  is  derived  from  the 
French  travefer,  “  to  difguife.” 

TREACLE,  or  Melasses.  See  Sugar. 

Treacle  Beer .  See  Spruce. 

Treacle  Mufard .  See  Clypeola,  Botany  Index. 

TREASON,  a  general  appellation,  made  ufe  of  by 
the  law,  to  denote  not  only  offences  againft  the  king 
and  government,  but  alfo  that  accumulation  of  guilt 
which  arifes  whenever  a  fuperior  repofes  a  confidence  in 
a  fubjeft  or  inferior,  between  whom  and  himfelf  there 
fubfifts  a  natural,  a  civil,  or  even  a  fpiritual  relation  3 
and  the  inferior  fo  abufes  that  confidence,  fo  forgets  the 
obligations  of  duty,  fubjedlion,  and  allegiance,  as  to  de* 
ftroy  the  life  of  any  fuch  fuperior  or  lord.  Hence  trea-. 
fon  is  of  two  kinds,  high  and  petty. 

High  Treafon ,  or  Trcafon  Paramount  (which  is  equL 
valent  to  tile  crimen  la  fee  majefatis  of  the  Romans,  as 
Glanvil  denominates  it  alfo  in  our  Englifti  law),  is  .an 
offence  committed  againft  the  fecurity  of  the  king  or 
kingdom,  whether  by  imagination,  word*  or  deed.  In 
order  to  prevent  the  inconveniences  which  arofe  in  Eng*, 
land  from  a  multitude  of  conftru&ive  treafons,  the  fta- 
tute  29  Edw.  III.  c.  2.  was  made  ;  which  defines  what 
offences  only  for  the  future  (hould  be  held  to  be  trea¬ 
fon  3  and  this  ftatute  comprehends  all  kinds  of  high- 
treafon  under  feven  diftin6I  branches.- 

a  I,  When  a  man  doth  compafs  or  imagine  the  death 
of  our  lord  the  king,  of  our  lady  his  queen,  or  of  their 
eldeft  fon  and  heir.”  Under  this  defeription  it  is  held 
that  a  queen-regnant  (fuch  as  Queen  Elizabeth  and 

Queen 
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Queen  Anne)  is  within  the  words  of  the  a£l,  being  in 
vefted  with  royal  power,  and  intitled  to  the  allegiance 
of  her  fubje&s  :  but  the  hufband  of  fuch  a  queen  is  not 
comprifed  within  thefe  words  ;  and  therefore  no  treafon 
can  be  committed  againft  him. 

Let  us  next  fee  what  is  a  comparing  or  imagining  the 
death  of  the  king,  &c.  Thefe  are  fynonymous  terms  : 
the  word  compafs  fignifying  the  purpofe  or  defign  of  the 
mind  or  will  ;  and  not,  as  in  common  fpeech,  the  car- 
rying  fuch  defign  to  effect.  And  therefore  an  acciden¬ 
tal  ftroke,  which  may  mortally  ivound  the  fovereign, 
per  infortunium ,  without  any  traitorous  intent,  is  no  trea¬ 
fon  :  as  was  the  cafe  of  Sir  Walter  Tyrrel,  who,  by  the 
command  of  King  William  Rufus,  (hooting  at  a  hart, 
the  arrow  glanced  againft  a  tree,  and  killed  the  king 
upon  the  fpot.  But  as  this  comparting  or  imagination  is 
an  a<ft  of  the  mind,  it  cannot  poflibly  fall  under  any 
judicial  cognizance,  unlefs  it  be  demonftrated  by  fome 
open  or  overt  a&.  The  ftatute  exprefsly  requires,  that 
the  accufed  “  be  thereof  upon  fufficient  proof  attainted 
of  fome  open  aft  by  r*.n  of  his  own  condition.”  Thus, 
‘to  provide  weapons  or  ammunition  for  the  purpofe  of 
killing  the  king,  is  held  to  be  a  palpable  overt  act  of 
treafon  in  imagining  his  death.  To  confpire  to  imprifon 
the  king  by  force,  and  move  towards  it  by  affembling 
company,  is  an  overt  aft  of  comparting  the  king’s  death  ; 
for  all  force  ufed  to  the  perfon  of  the  king,  in  its  confe¬ 
rence  may  tend  to  his  death,  and  is  a  rtrong  preemp¬ 
tion  of  fomething  worfe  intended  than  the  prefent  force, 
by  fuch  as  have  fo  Far  thrown  off  their  bounden  duty  to 
their  fovereign  :  it  being  an  old  obfervation,  that  there 
is  generally  but  a  ftiort  interval  between  the  prifons  and  * 
the  graves  of  princes.  It  feems  clearly  to  be  agreed, 
-that  by  the  common  law  and  the  ftatute  of  Edw.  III. 
.words  fpoken  amount  only  to  a  high  mifdemeanor,  and 
no  treafon.  For  they  may  be  fpoken  in  heat,  without 
any  intention  ;  or  be  miftaken,  perverted,  or  mifremem- 
bered  by  the  hearers  ;  their  meaning  depends  always  on 
their  connexion  with  other  words  and  things 5  they  may 
dignify  differently  even  according  to  the  tone  of  voice 
with  which  they  are  delivered  ;  and  fometimes  filence 
itfelf  is  more  expreftive  than  any  difeourfe.  As  there¬ 
fore  there  can  be  nothing  more  equivocal  and  ambiguous 
than  words,  it  would  indeed  be  unreafonable  to  make 
them  amount  to  high  treafon.  And  accordingly,  in 
4  Car.  I.  on  a  reference  to  all  the  judges,  concerning 
fome  very  atrocious  words  fpoken  by  one  Pyne,  they 
certified  to  the  king,  “  that  though  the  words  were  as 
wicked  as  might  be,  yet  they  were  no  treafon  *  for  un¬ 
lefs  it  be  by  fome  particular  ftatute,  no  words  will  be 
treafon.”  If  the  words  be  fetdown  in  writing,  it  argues 
more  deliberate  intention  ;  and  it  has  been  "held,  that 
writing  is  an  overt  aft  of  treafon  ;  for  feribere  ejl  \gere . 
But  even  in  this  cafe  the  bare  words  are  not  the  treafon 
but  the  deliberate  a<ft  of  writing  them. 

2.  The  fecond  fpecies  of  treafon  is,  “  if  a  man  do  vio¬ 
late  the  king’s  companion,  or  the  king’s  eldeft  daughter 
unmarried,  or  the  wife  of  the  king’s  eldeft  fon  and  heir.” 
By  the  king’s  companion  is  meant  his  wife  5  and  by  vio¬ 
lation  is  underftood  carnal  knowledge,  as  well  without 
force  as  with  it  :  and  this  is  high  treafon  in  both  parties 
if  both  be  confenting  ;  as  fome  of  the  wives  of  Hen¬ 
ry  VIII.  by  fatal  experience  evinced. 

3.  The  third  fpecies  of  treafon  is,  “  if  a  man  do  levy 
T7ar  agamft  our  lord  the  king  in  his  realm.”  And  this 
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may  be  done  by  taking  arms,  not  only  to  dethrone  the  Trwfi 
king,  but  under  pretence  to  reform  religion,  or  the  laws  y 
or  to  remove  evil  counfellors,  or  other  grievances  whe¬ 
ther  real  or  pretended.  For  the  law  does  not,  neither 
can  it  permit  any  private  man,  or  fet  of  men,  to  inter¬ 
fere  forcibly  in  matters  of  fuch  high  importance  5  efpe- 
cially  as  it  has  eftablifhed  a  fufficient  power  for  thefe 
purpofes  in  the  high  court  of  parliament:  neither  does 
the  eonftitution  juftify-any  private  or  particular  refift- 
ance  for  private  or  particular  grievances  *  though,  in 
Cafes  of  national  oppreftion,  the  nation  has  very  juft ifi- 
ably  rifen  as  one  man,  to  vindicate  the  original  contra# 
fub filling  between  the  king  and  his  people. 

4.  If  a  man  be  adherent  to  the  king’s  enemies  in 
his  realm,  giving  to  them  aid  and  comfort  in  the  realm 
or  elfewhere,”  he  is  alfo  declared  guilty  of  high-treafon. 

This  mull  likewife  be  proved  by  fome  Overt  a&  ;  as  by 
giving,  them  intelligence,  by  fending  them  provisions, 
by  felling  them  arms,  by  treaeheroufty  furrendering  a 
fortrefs,  or  the  like. 

5*  If  a  man  counterfeit  the  king’s  great  or  privy 
feal,  ’  this  is  alfo  high-treafon.  But  if  a  man  takes  wax 
bearing  the  impreftion  of  the  great  feal  off  from  one  pa¬ 
tent,  and  fixes  it  to  another,  this  is  held  to  be  only  an 
abufe  of  the  feal,  and  not  a  counterfeiting  of  it  :  as  was 
the  cafe  of  .  a  certain  chaplain,  who  in  fuch  a  manner 
framed  a  difpenfation  for  non-refidence.  But  the  knav- 
iffi  artifice  of  a  lawyer  much  exceeded  this  of  the  divine. 

One  of  the  clerks  in  chancery  glued  together  two  pieces 
of  parchment. ;  on  the  uppermoft  of  which  he  wrote  a 
patent,  to  which  he  regularly  obtained  the  great  feal, 
the  label  going  through  both  the  fleins.  He  then  dif- 
folved  the  cement,  and  taking  off  the  written  patent, 
on  the  blank  fkin,  wrote  a  frerti  patent  of  a  different 
import  from  the  former,  and  publiffied  it  as  true.  This 
was  held  no  counterfeiting  of  the  great  feal,  but  only  a 
great  mifprifion  5  and  Sir  Edward  Coke  mentions  it 
with  fome  indignation  that  the  party  was  livino-  at  that 
day.  6 

.6.  1  he  fixth  fpecies  of  treafon  under  this  ftatute  is, 

“  if  a  man  counterfeit  the  king’s  money  ;  and  if  a  man 
bring  falfe  money  into  the  realm  counterfeit  to  the  mo¬ 
ney  of  England,  knowing  the  money  to  be  falfe,  to  mer- 
chandife  and  make  payment  withal.”  As  to  the  firft 
branch,  counterfeiting  the  king’s  money  ;  this  is  trea¬ 
fon,  whether  the  falfe  money  be  uttered  in  payment  of 
not.  Alfo  if  the  king’s  own  minters  alter  the  ftandard 
or  alloy  eftabliftied  by  law,  it  is  treafon.  But  gold  and 
filyer  money  only  are  held  to  be  within  this  ftatute. 

With  regard  likewife  to  the  fecond  branch,  importing 
foreign  counterfeit  money  in  order  to  utter  it  here;  it  is 
held  that  littering  it,  without  importing  it,  is  not  with¬ 
in  the  ftatute. 

7..  The.laft  fpecies  of  treafon  afeertained  by  this  fta¬ 
tute  is,  “  if  a  man  flay  the  chancellor,  treafurer,  or  the 
king’s  juftices  of  the  one  bench  or  the  other,  juftices  in 
eyre,  or  juftices  of  affize,  and  all  other  juftices  afligned 
to  hear  and  determine,  being  in  their  places  doing  their 
offices.”  Thefe  high  magiftrates,  as  they  reprefent  the 
king’s  majefty  during  the  execution  of  their  offices,  are 
therefore  for  the  time  equally  regarded  by  the  law.  But 
this  ftatute  extends. only  to  the  a&ual  killing  of  them  ; 
and  not  to  wounding,  or  a  bare  attempt  to  kill  them. 

It  extends  alfo  only  to  the  officers  therein  fpecified  ;  and 
therefore  the  barons  of  the  exchequer,  as  fuch,  are  not 

within 


T  R  E  C  463  ]  T  R  E 


restfon.  within  the  prote&ion  of  this  a6l;  but  the  lord  keeper  or 
-Y—^commiffioners  of  the  great  feal  now  feem  to  be  within 
it,  by  virtue  of  the  ftatutes  5  Eliz.  c.  18.  and  I  W.  and 
M.  c.  21. 

The  new  treafons,  created  fince  the  ftatute  1  M.  c.  I. 
and  not  comprehended  under  the  defcription  of  ftatute 
2jEdw.  III.  may  be  comprifed  under  three  heads.  The 
firft  fpecies  relates  to  Papifts;  the  fecond  to  fallifying 
the  coin  or  other  royal  fignatures,  as  fallely  forging  the 
fign  manual,  privy  fignet,  or  privy  feal,  which  (hall  be 
deemed  high  treafon  (1  M.  ftat.  ii.  c.  6.).  The  third 
new  fpecies  of  high  treafon  is  fuch  as  was  created  for 
the  fecurity  of  the  Proteftant  fuccefTion  in  the  houfe  of 
Hanover.  For  this  purpofe,  after  the  a£t  of  fettle ment 
was  made,  it  was  enabled  by  ftatute  13  and  14  W.  III. 
c.  3.  that  the  pretended  prince  of  Wales,  affuming  the 
title  of  King  James  III.  fhould  be  attainted  of  high  trea¬ 
fon;  and  it  was  made  high-treafon  for  any  of  the  king’s 
lubje&s  to  hold  correfpondence  with  him  or  any  perfon 
employed  by  him,  or  to  remit  money  for  his  ufe.  And 
by  17  Geo.  II.  c.  39.  it  is  enabled,  that  if  any  of  the 
fons  of  the  pretender  (hall  land  or  attempt  to  land  in 
this  kingdom,  or  be  found  in  the  kingdom  or  any  of  its 
dominions,  lie  (hall  be  adjudged  attainted  of  high-trea¬ 
fon;  and  correfponding  with  them  or  remitting  money 
to  their  ufe  is  made  high  treafon.  By  1  Ann.  Hat.  2. 
c.  17.  the  offence  of  hindering  the  next  in  fuccefTion 
from  fucceeding  to  the  crown  is  high-treafon :  and  by 
6  Ann.  c.  7.  if  any  perfon  (ball  malicioufiv,  advifedly, 
and  dire&ly,  by  writing  or  printing,  maintain,  that  any 
other  perfon  hath  any  right  to  the  crown  of  this  realm, 
other  wife  than  according  to  the  a£l  of  fettlement,  or 
that  the  kings  of  this  realm  with  the  authority  of  par¬ 
liament  are  not  able  to  make  laws  to  bind  the  crown 
and  its  defcent;  fuch  perfon  (hall  be  guilty  of  high- 
treafon. 

The  punifhment  of  high  treafon  in  general  is  very  fo- 
lemn  and  terrible,  l.  That  the  offender  be  drawn  to 
the  gallows,  and  not  be  carried  or  walk ;  though  ufual- 
ly  (by  connivance*  at  length  ripened  by  humanity  into 
law)  a  (ledge  or  hurdle  is  allowed,  to  preferve  the  of¬ 
fender  from  the  extreme  torment  of  being  dragged  on 
the  ground  or  pavement.  2.  That  he  be  hanged  by  the 
neck,  and  then  cut  down  alive.  3.  That  his  entrails 
be  taken  out,  and  burned  while  he  is  yet  alive.  4.  That 
his  head  be  cut  off.  5.  That  his  body  be  divided  into 
four  parts.  6.  That  his  head  and  quarters  be  at  the 
king’s  difpofal. 

The  king  may,  and  often  doth,  difcharge  all  the  pu¬ 
nifhment  except  beheading,  efpecially  where  any  of  noble 
blood  are  attainted.  For  beheading  being  part  of  the 
judgment,  that  may  be  executed,  though  all  the  reft 
be  omitted  by  the  king’s  command.  But  where  be¬ 
heading  is  no  part  of  the  judgment,  as  in  murder  or 
other  felonies,  it  hath  been  faid  that  the  king  cannot 
change  the  judgment,  although  at  the  requeft  of  the 
party,  from  one  fpecies  of  death  to  another. 

In  the  cafe  of  coining,  which  is  a  treafon  of  a  diffe¬ 
rent  complexion  from  the  reft,  the  punilhment  is  milder 
for  male  offenders;  being  only  to  be  drawn  and  hanged 
by  the  neck  till  dead.  But  in  treafons  of  every  kind 
the  punifhment  of  women  is  the  fame,  and  different  from 
that  of  men.  For  as  the  natural  modefty  of  the  fex  for¬ 
bids  the  expofing  and  publicly  mangling  their  bodies, 
their  fentence  (which  is  to  the  full  as  terrible  to  fenfe  as 
l 


the  other)  is  to  be  drawn  to  the  gallows,  and  there  to  be  Treafon 
burned  alive.  || 

For  the  confequences  of  this  judgment,  fee  Attain-  Treafurer*4 
der,  Forfeiture,  and  Corruption  of  Blood .  * 

Petty  or  Petit  Treafon ,  according  to  the  ftatute  25 
Edward  III.  c.  2.  may  happen  three  ways:  by  a  fer- 
vant  killing  his  mafter,  a  wife  her  huffiand,  or  an  eccle- 
(iaftical  perion  (either  fecular  or  regular)  his  fuperior,  to 
whom  he  owes  faith  and  obedience.  A  fervant  who 
kills  his  mafter  whom  he  has  left,  upon  a  grudge  con¬ 
ceived  againft  him  during  his  fervice,  is  guilty  of  petty 
treafon:  for  the  traitorous  intention  was  hatched  while 
the  relation  fubftfted  between  them,  and  this  is  only  an 
execution  of  that  intention.  So  if  a  wife  be  divorced 
a  merfa  et  thoro,  ftill  the  vinculum  ,  matrimonii  i ubfifts  j 
and  if  (lie  kills  fuch  divorced  hufband,  (he  is  a  traitrefs. 

And  a  clergyman  is  underftood  to  owe  canonical  obedi¬ 
ence  to  the  biftiop  who  ordained  him,  to  him  in  whofe 
diocefe  he  is  beneficed,  and  alfo  to  the  metropolitan  of 
fuch  fuftragan  or  diocefan  biihop;  and  therefore  to  kill 
any  of  thefe  is  petit  treafon.  As  to  the  reft,  whatever 
has  been  faid  with  relpedt  to  wilful  Murder,  is  alfo 
applicable  to  the  crime  of  petit  treafon,  which  is  no 
other  than  murder  in  its  moll  odious  degree;  except 
that  the  trial  lhall  be  as  in  cales  of  high  treafon,  before 
the  improvements  therein  made  by  the  ftatutes  of  Wil¬ 
liam  III.  But  a  perfon  indicted  of  petit  treafon  may 
be  acquitted  thereof,  and  found  guilty  of  manflaughter 
or  murder  :  and  in  fuch  cafe  it  (hould  feem  that  two 
witnefies  are  not  neceffary,  as  in  cafes  of  petit  treafon 
they  are.  Which  crime  is  alfo  diftinguiflied  from  mur¬ 
der  in  its  puniffiment. 

The  puniffiment  of  petit  treafon  in  a  man,  ‘is  to  be 
drawn  and  hanged,  and  in  a  woman  to  be  drawn  and 
burned  :  the  idea  of  which  latter  punifhment  feems  to 
have  been  handed  down  to  us  from  the  laws  of  the  an¬ 
cient  Druids,  which  condemned  a  woman  to  be  burned 
for  murdering  her  hufband;  and  it  is  now  the  ufual 
punifhment  for  all  forts  of  treafons  committed  by  thofe 
of  the  female  fex.  Perfons  guilty  of  petit  treafon  were 
firft  debarred  the  benefit  of  clergy  by  ftatute  12  Henry 
VII.  c.  7.  which  has  fince  been  extended  to  their  aiders, 
abettors,  and  counfellors,  by  ftatutes  23  Henry  VIII.  c. 

1,  4,  and  5  P.  and  M.  c.  4. 

TREASURE,  in  general,  denotes  a  (lore  or  (lock  of 
money  in  referve. 

T RE ASUR E-Trove,  in  Law ,  derived  from  the  French 
word  trover ,  “  to  find,”  called  in  Latin  thefaurus  inven¬ 
tus ,  is  where  any  money  or  coin,  gold,  filver,  plate,  or 
bullion,  is  found  hidden  in  the  earth  or  other  private 
place,  the  owner  thereof  being  unknown ;  in  which  cafe 
the  treafure  belongs  to  the  king:  but  if  he  that  had  hid 
it  be  known,  or  afterwards  found  out,  the  owner  and  not 
the  king  is  intitled  to  it. 

TREASURER,  an  officer  to  whom  the  treafure  of 
a  prince  or  corporation  is  committed  to  be  kept  and  duly 
difpofed  of,  in  payment  of  officers  and  other  expences. 

See  Treasury. 

Of  thefe  ihere  is  great  variety.  His  majefty  of  Great 
Britain,  in  quality  of  ele&or  of  Hanover,  is  arch- trea¬ 
fure  r  of  the  Roman  empire.  In  England,  the  principal 
officers  under  this  denomination  are,  the  lord  high-trea- 
furer,  the  treafurer  of  the  houfehold,  treafurer  of  the 
navy,  of  the  king’s  chamber,  &c. 

The  lord  high-treafurer  of  Great  Britain,  or  firft  com- 

mifiioner 


TEE  [  464 

Treasurer  ml  (Turner  of  the  treafury,  tvhen  in  commiffion,  has  un- 
Trebuchet.d®r.I!Is.  charge  and  government  all  the  king’s  revenue 


1 


T  R 


E 

Alfo  a  great  engine 


'  which  is  kept  in  the  exchequer.  He  hold^  his  place 
during  the  king’s  pleafure  ;  being  inftituted  by  the  de¬ 
livery  of  a  white  Half  to  him.  He  lias  the  check  of 
all  the  officers  employed  in  collecting  the  cuftoms  and 
royal  revenues  :  and  in  his  gift  and  difpofition  are  all 
the  offices  of  the  cuftoms  in  the  feveral  ports  of  the  king¬ 
dom  ;  efeheators  in  every  county  are  nominated  by 
him;  he  alfo  makes  leafes  of  the  lands  belonging  to 
the  crown.  6 

The  office  of  lord-treafurer  is  now  in  commiffion. 
The  number  of  lords-commiffioners  is  five  ;  one  of  whom 
is  the  firft  lord,  whole  annual  falary  was  formerly 
383k  but  is  now  4000I.  ;  and  who,  unlefs  he  be  a 
peer,  is  alfo  chancellor  of  the  exchequer,  and  prime 
minifter  in  the  government  of  this  country  ;  the  other 
lords  commiffioners  have  an  annual  falary  of  16 ool. 
each. 

TREASURER  of  tie  Houfehold \  is  an  officer  who,  in 
the  a b fence  of  the  lord-fteward,  has  power,  with  the 
comptroller  and  other  officers  of  the  green-cloth  and 
the  fteward  of  the  Marflialfea,  to  hear  a*nd  determine 
treafons,  felonies,  and  other  crimes  committed  within 
the  king’s  palace.  See  Household. 

There  is  alfo  a  treafurer  belonging  to  the  efiablifh- 
ment  of  her  majefty’s  houfehold,  Sec. 

TREASURER  of  the  Navy,  is  an  officer  who  receives 
money  out  of  the  exchequer,  by  warrant  from  the  lord 
high -treafurer,  or  the  lords  commiffioners  executing  that 
place  ;  and  pays  all  charges  of  the  navy,  by  warrant 
from  the  principal  officers  of  the  navy. 

TREASURER  of  the  County ,  he  that  keeps  the  county 
flock.  There  are  two  of  them  in  each  county,  chofen 
by  the  major  part  of  the  juftices  of  the  peace,  Sec.  at 
their  general  quarter  feffion  ;  under  previous  fecurity 
given  for  the  money  entrufted  with  them,  and  the  faith¬ 
ful  execution  of  the  trufts  repofed  in  them. 

i  REASURY,  the  place  wherein  the  revenues  of  a 
prince  are  received,  preferved  and  diffiurfed.  In  Eng¬ 
land  the  treafury  is  a  part  of  the  exchequer  ;  by  fome 
called  the  lower  exchequer.  The  officers  of  his  ma- 
jefly’s  treafury,  or  the  lower  exchequer,  are  the  lords 
commiffioners,  one  of  whom  is  chancellor,  two  joint  fe- 
eretaries,  private  fecretary  to  the  firftlord,  two  cham¬ 
berlains,  an  auditor,  four  tellers,  a  clerk  of  the  pells, 
uffiers  of  the  receipt,  a  tallv-cutter,  Sec.  See  each  officer 
under  his  proper  article,  Chancellor,  Teller,  Tal¬ 
ly,  &c. 

Lords  of  the  Treasure.  In  lieu  of  one  fingle  di- 
rea  >r  and  admimftratnr  of  his  majeily’s  revenues  under 
the  title  of  lord  high  treafurer ,  it  is  at  prefent  though* 
proper  to  put  that  office  in  commiffion,  i.  e.  to  ap¬ 
point  feveral  perfons  .  to  difebarge  it  with  equal  au¬ 
thority,  under  the  title  of  lords  commiffioners  of  the 
treafury. 

.  ^TREATISE,  a  fet  difeourfe  in  writing  on  any  fub- 

.  *  RE ATY,  a  covenant  between  two  or  more  na¬ 
tions  ;  or  the  feveral  articles  or  conditions  ftipulated 
and  agreed  upon  by  two  fovereign  powers. 

kEBLE,  in  Muficn  the  higheft  or  mofl  acute  of 

,e  a  Pafn  fywipbony,  or  that  which  is  heard  the 
cleared  and  fhrilleft  m  a  concert. 

TREBUCHET,  Trebucket,  Tribuch  ( Terbkhe - 


turn'),  a  tumbrel  or  cucking  flool. 
to  eaft  ftones  to  batter  walls, 

TREE,  a  large  vegetable,  riling  with  one  woody 
flem  to  a  confiderable  height. 

Trees  may  be  divided  into  two  clafles,  timber  and 
fruit-trees  ;  -the  firfl  including  all  thoffc  trees  which  are 
ufed  in  machinery,  (hip-building,  &c.  or,  in  general, 
for  purpofes  of  utility;  and  the  fecond  comprehending 
ihofe  trees  valued  only,  or  chiefly,  for  their  fruit.  It  is 
not  neeeflary  to  form  a  third  clafs  to  include  trees  ufec! 
for  fuel,  as  timber  is  ufed  for  this  purpofe  where  it  is 
abundant  ;  and  where  it  is  not  abundant  the  branches 
of  the  timber  trees,  or  fuch  of  them  as  arc  dwarfifh,  un¬ 
healthy,  or  too  fmall  for  mechanical  purpofes,  are  ufed 
•as  fuel. 

The.  anatomy  and  phyfiology  of  trees  have  already 
been  given  under- the  generic  name  Plant  and  Sap. 

Certain  trees,  it  is  well  known,  are  natives  of  parti¬ 
cular  di flriits  $  but  many  of  them  have  been  tranfplant- 
ed  from  their  native  foil,  and  now  flouriffi  luxuriantly  m 
’diflunt  cou  tries,  fo  that  it  becomes  a  matter  of  very 
confiderable  difficulty  to  afeertain  their  original  foil. 
The  following  rules  are  given  for  this  purpofe  by  the 
Honourable  Haines  Barrington. 

1  *  I'M  mu;  grow  in  large  msffes,  and  cover  confix 
flerable  tracts  of  ground,  the  woods  not  ending  abrupt** 
ly,  by  a  change  to  other  trees,  except  the  fituation  and 
flrata  become  totally  different.  2.  They  mu  ft  grow 
kindly  in  copfes,  and  flioot  from  the  flool,  fo  as  to  con¬ 
tinue  for  ever,  if  not  very  carefully  grubbed  up.  3.  The 
feed  mufi  ripen  kindly  ;  nature  never  plants  but  where 
a  fucceffion  in  the  greatefl  prof ufion  will  continue.  Laft- 
ly,  trees  that  give  names  to  many  places  are  probably 
Indigenous. 

The  growth  of  trees  is  a  curious  and  interefling  fub- 
je<R  ;  yet  few  experiments  have  been  made  to  deter¬ 
mine  what  the  additions  are  which  a  tree  receives  an¬ 
nually  in  different  periods  of  its  age.  The  only  obfer- 
vations  which  we  have  feen  oh  this  fubje£t  worth  re¬ 
peating  were,  made  by  the  ingenious  Mr  Barker,  to 
whom  the  Philofopliical  Tran  factions  are  much  indebt¬ 
ed  for  papers  containing  an  accurate  regifler  of  the 
weather,  which  he  has  kept  for  many  years.  He  has 
drawn  up  a  table  to  point  out  the  growth  of  three  kinds 
of  trees,  oaks,  allies,  and  elms  ;  which  may  be  feen 
in  the.  Philofopliical  Trarifaftions  for  1788.  We  (hall 
give  his  conclufions. 

“  I  find  (fays  he)  the  growth  of  oak  and  afli  to  be 
nearly  the  fame.  I  have  fame  of  both  forts  planted  at 
the  fame  time,  and  in  the  fame  hedges,  of  which  the 
oaks  'are  the  largefi  ;  but  there  is  no  certain  rule  as  to 
that.  The  common  growth  of  an  oak  or  an  afh  is 
about  an  inch  in  girth  in  a  year  ;  fome  thriving  ones 
will  grow  an  inch  and  a  half ;  the  unthriving  ones  not 
fo  much.  Great  trees  grow  more  timber  in  a  year  than 
frrlall  ones ;  for  if  the  annual  growth  be  an  inch,  a  coat 
of  one-fixth  of  an  inch  is  laid  on  all  round,  and  the 
timber  added  to  (he  body  every  year  is  its  length  mul¬ 
tiplied  into  the  thicknefs  of  the  coat  and  into  the  girth, 
and  therefore  the  thicker  the  tree  is,  the  more  timber  is 
added.” 

We  will  prefent  our  readers  with  a  table,  (bowing 
the  growth  of  17  kinds  of  trees  for  two  years.  The 
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trees  grew  at  Cavenhani  in  Suffolk. 
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I 
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1 
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2 
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Trees  fometimes  attain  a  very  great  fize :  this  muft 
depend  in  a  great  meafure  on  the  richnefs  of  foil,  but 
no  lels  on  the  degree  of  heat.  Indeed  heat  is  fo  effen- 
tial  to  the  growth  of  trees,  that  as  we  go  from  the 
place  within  the  polar  circles  where  vegetation  begins, 
and  advance  to  the  equator,  we  find  the  trees  increafe 
in  fize.  Greenland,  Iceland,  and  other  places  in  the 
fame  latitude,  yield  no  trees  at  all ;  and  the  fhrubs  which 
they  produce  are  d'warfifh  ;  whereas,  in  warm  climates, 
they  often  grow  to  an  immenfe  fize.  Mr  Marfhamfaw 
Tpruce  and  Giver  firs  in  the  dock-yard  in  Venice  above 
40  yards  long,  and  one  of  39  yards  was  18  inches  dia¬ 
meter  at  the  fmall  end.  He  was  informed  that  they 
came  from  Switzerland. 

The  largeft  tree  in  Europe,  mentioned  by  travellers, 
Js  the  chefnut  tree  on  Mount  Etna,  already  deferibed 
under  the  article  Etna,  N°  18.  It  is  a  certain  fa£I 
that  trees  acquire  a  very  great  fize  in  volcanic  coun¬ 
tries.  Befide  the  multitude  of  fine  groves  in  the  neigh¬ 
bourhood  of  Albano  in  Italy,  there  are  many  detached 
caks  20  feet  in  circumference,  and  many  elms  of  the 
fame  fize,  efpecially  in  the  romantic  way  to  Eaflello, 
called  the  Galleria.  In  travelling  by  the  fide  of  the 
lake  of  Bolfena,  the  road  leads  through  an  immenfe 
number  of  oaks,  fpread  upon  beautiful  hills.  Where 
the  lava  has  been  fufficiently  foftened,  they  are  clean 
and  ftraight,  and  of  a  confiderable  fize  •,  but  where  the 
lava  has  not  been  converted  into  a  foil  proper  forflrong 
vegetation,  they  are  round-headed,  and  of  lefs  fize  ; 
however,  taken  all  together,  they  make  a  magnificent 
appearance  )  and  the  fpot  itfelf  ought  to  be  ranked 
among  the  fine  parts  of  Italy.  The  fame  may  be  ob¬ 
served  of  the  fmall  lake  of  Vico,  encompaffed  with  gen¬ 
tle  rifings,  that  are  all  clothed  with  foreft-trees. 

Some  yews  have  been  found  in  Britain  60  feet 
round.  Palms  in  Jamaica  attain  the  height  of  200  feet) 
and  fome  of  the  pines  in  Norfolk  ifland  are  280  feet 
high. 

Of  all  the  different  kinds  known  in  Europe,  oak  is 
heft  for  building  )  and  even  when  it  lies  expofed  to  air 
and  water,  there  is  none  equal  to  it.  Fir-timber  is  the 
Rext  in  degree  of  goodnefs  for  building,  efpecially  in 
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England,  where  they  build  upon  leafes.  It  differs  from  Tree, 
oak  in  this,  that  it  requires  not  much  feafoning,  and 
therefore  no  great  flock  is  required  before-hand.  Fir  is 
ufed  for  flooring,  wainfeoting,  and  the  ornamental  parts 
of  building  within  doors.  Elm  is  the  next  in  ufe,  espe¬ 
cially  in  England  and  France  :  it  is  very  tough  and 
pliable,  and  therefore  eafily  worked  :  it  does  not  readily 
fplit  )  and  it  bears  driving  of  bolts  and  nails  better 
than  any  other  wood  )  for  which  reafon  it  is  chiefly  ufed 
by  wheel-wrights  and  coach-makers,  for  fhafts,  naves* 

&c.  Beech  is  alfo  ufed  for  many  purpofes  :  it  is  very 
tough  and  white  when  young,  and  of  great  ftrength  ) 
but  liable  to  warp  very  much  when  expofed  to  the  wea¬ 
ther,  and  to  be  worm  eaten  when  ufed  within  doors  \ 
its  greateft  ufe  is  for  planks,  bedfteads,  chairs,  and 
other  houfehold  goods.  Afh  is  likewife  a  very  ufeful 
wood,  but  very  fearce  in  mod  parts  of  Europe)  it  ferves 
in  buildings,  or  for  any  other  ufe,  when  fereened  from 
the  weather  )  handfpikes  and  oars  arc  chiefly  made  of  it. 

Wild  chefnut  timber  is  by  many  efleemed  to  be  as  good 
as  oak,  and  feems  to  have  been  much  ufed  in  old  build¬ 
ings  ;  but  whether  thefe  trees  arc  more  fcarce  at  prefent 
than  formerly,  or  have  been  found  not  to  anfwer  fo  well 
as  was  imagined,  it  is  certain  that  this  timber  is  now  but 
little  ufed.  Walnut-tree  is  excellent  for  the  joiner’s 
ufe,  it  being  of  a  more  curious  brown  colour  than  beech* 
and  not  fo  fubje<ft  to  the  worms.  The  poplar,  abele* 
and  afpen  trees,  which  are  very  little  different  from  each 
other,  are  much  ufed  inflead  of  fir  )  they  look  well,  and 
are  tougher  and  harder. 

The  goodnefs  of  timber  not  only  depends  on  the  foil 
and  fituation  in  which  it  ilands,  but  likewife  on  the  fea- 
fon  wherein  it  is  felled.  In  this  people  difagree  very 
much  ;  fome  are  for  having  it  felled  as  foon  as  its  fruit 
is  ripe,  others  in  the  fpring,  and  many  in  the  autumn. 

But  as  the  fap  and  moifture  of  timber  is  certainly  the 
caufe  that  it  perifhes  much  fooner  than  it  other  wife 
-would  do,  it  feems  evident,  that  timber  fhould  be  felled 
when  there  is  the  leaft  fap  in  it,  viz.  from  the  time  that 
the  leaves  begin  to  fall  till  the  trees  begin  to  bud.  This 
work  ufually  commences  about  the  end  of  April  in 
England,  becaufe  rhe  bark  then  rifes  moft  freely  )  for 
where  a  quantity  of  timber  is  to  be  felled,  the  flatute 
requires  it  to  be  done  then,  for  the  advantage  of  tan¬ 
ning.  The  ancients  chiefly  regarded  the  age  of  the 
moon  in  felling  their  timber  )  their  rule  was  to  fell  it  in 
the  wane,  or  four  days  after  the  new  moon,  or  fometimes 
in  the  laft  quarter.  Pliny  advifes  it  to  be  in  the  very  in- 
flant  of  the  change  :  which  happening  to  be  in  the  laft 
day  of  the  winter  folflice,  the  timber,  fays  he,  will  be 
incorruptible. 

Timber  fhould  likewife  be  cut  when  ofa proper  age  ; 
for  when  it  is  either  too  young  or  too  old,  it  will  not 
be  fo  durable  as  when  cut  at  a  proper  age.  It  is  fard 
that  oak  fhould  not  be  cut  under  60  years  old,  nor 
above  200.  Timber,  however,  fhould  be  cut  in  its 
prime,  when  almoft  fully  grown,  and  before  it  begins 
to  decay  ;  and  this  will  "be  fooner  or  later  according  to 
the  drynefs  and  rooiftnefs  of  fhe  foil  where  the  timber 
grows,  as  alfo  according  to  the  bignefs  of  the  trees  ; 
for  there  are  no  fixed  rules  in  felling  of  timber,  expe¬ 
rience  and  judgment  muft  direft  here  as  in  moft  other 
cafes. 

Great  attention*  is  neceffary  in  the  feafoning  of  tiifi- 
,  3N'  '  beiv. 
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T  ree-  ber.  Some  advife  the  planks  of  timber  to  be  laid  for -a 
few  days  in  fome  pool  or  running  ftream,  in  order  to 
extraft  the  fap,  and  afterwards  to  dry  them  in  the  fun 
or  air.  By  this  means,  it  is  faid,  they  will  be  prevented 
from  either  chopping,  calling,  or  cleaving  3  but  againft 
fhrinking  there  is  no  remedy.  Some  again  are  for  bury¬ 
ing  them  in  the  earth,  others  in  a  heat  3  and  fome  for 
fcorehing  and  feafoning  them  in  fire,  efpecially  piles, 
polls,  &c.  which  are  to  Hand  in  water  or  earth.  The 
Venetians  firft  found  out  the  method  of  feafoning  by 
fire  3  which  is  done  after  this  manner  :  They  put  the 
piece  to  be  feafoned  into  a  ftrong  and  violent  flame  3  in 
this  they  continually  turn  it  round  by  means  of  an  en¬ 
gine,  and  take  it  out  when  it  is  everywhere  covered  with 
a  black  coaly  cruft  3  the  internal  part  of  the  wood  is 
thereby  fo  hardened,  that  neither  earth  nor  water  can 
damage  it  for  a  long  time  afterwards. 

Dr  Plott  fays,  it  is  found  by  long  experience,  that 
the  trunk  or  body  of  the  trees,  when  barked  in  the 
fpring,  and  left  handing  naked  all  the  fummer  expofed 
to  the  fun  and  wind,  are  fo  dried  and  hardened,  that  the 
kppy  part  in  a  manner  becomes  as  firm  and  durable  as 
the  heart  itfelf.  This  is  confirmed  by  M.  BufFon,  who, 
in  173^  prefented  to  the  Royal  Academy  of  Sciences  at 
iParis  a  memoir  entitled,  “  An  eafy  method  of  increaf- 
iog  the  folidity,  ftrength,  and  duration  of  timber  3”  for 
which  purpofe  he  obferves,  “  nothing  more  is  necefiary 
thaft  to  ftrip  the  tree  entirely  of  its  bark  during  the  fea- 
fan  of  the  riling  of  the  fap,  and  to  leave  it  to  dry  com¬ 
pletely  before  it  be  cut  down.” 

By  many  experiments,  particularly  deferibed  in  that 
eflfay,  it  appears,  that  the  tree  fhould  not  be  felled  till 
the  third  year  after  it  has  been  flripped  of  the  bark  ; 
that  it  is  then  perfeflly  dry,  and  the  fap  become  almofl 
as  ftrong  as  the  reft  of  the  timber,  and  ftronger  than 
the  heart  of  any  other  oak  tree  which  has  not  been  fo 
flripped  ;  and  the  whole  of  the  timber  flronger,  heavier, 
.and  harder  ;  from  which  he  thinks  it  fair  to  conclude, 
that  it  is  alfo  more  durable.  “  It  would  no  longer  (he 
adds)  be  necefiary,  if  this  method  were  pra£lifed,  to  cut 
off  the  fap  ;  the  whole  of  the  tree  might  be  ufed  as  tim¬ 
ber  ;  one  of  40  years  growth  would  ferve  all  the  pur- 
pofes  for  which  one  of  60  years  is  now  required  ;  and 
this  practice  would  have  the  double  advantage  of  in- 
creafing  the  quantity,  as  well  as  the  firength  and  foli¬ 
dity,  of  the  timber.” 

The  navy  board,  in  anfwer  to  the  inquiries  of  the 
-  commifiioners  of  the  land  revenue,  in  May  1789,  in¬ 
formed  them,  that  they  had  then  Handing  fome  trees 
flripped  of  their  bark  two  years  before,  in  order  to  try 
the  experiment  of  building  one  half  of  a  {loop  of  war 
with  that  timber,  and  the  other  half  with  timber  felled 
and  flripped  in  the  common  way.  This  very  judicious 
mode  of  making  the  experiment,  if  it  be  properly  exe¬ 
cuted,  will  undoubtedly  go  far  to  afeertain  the  effe&s 
of  this  pra&ice.  We  are  forry  that  we  are  not  able 
to  inform  our  readers  what  was  the  refult  of  the  experi¬ 
ment. 

After  the  planks  of  timber  have  been  well  feafoned 
and  fixed  in  their  places,  care  is  to  be  taken  to  defend 
or  preferve  them  ;  to  which  the  fmearing  them  with 
linfeed  oil,  tar,  or  the  like  oleaginous  matter,  contri¬ 
butes^  much.  The  ancients,  particularly  Hefiod  and 
Virgil,  advife  the  fmoke-drying  of  all  inflruments  made 
of  wood,  by  hanging  them  up  in  the  chimneys  where 


wood  fires  are  ufed.  The  Dutch  preferve  their  gates,  Tree, 
portcullices,  drawbridges,  fluices,  &c.  by  coating  them 
over  with  a  mixture  of  pitch  and  tar,  whereon  they 
flrew  {mail  pieces  of  cockle  and  other  {hells,  beaten  al¬ 
mofl;  to  powder,  and  mixed  with  fea-fand,  which  in¬ 
crufts  and  arms  them  wonderfully  againft  all  afiaults  of 
wind  and  weather.  When  timber  is  felled  before  the  fap 
is  perfectly  at  reft,  it  is  very  fubjeft  to  worms  ;  but  to 
prevent  and  cure  this,  Mr  Evelyn  recommends  the  fol¬ 
lowing  remedy  as  the  moft  approved  :  Put  common  ful- 
phur  into  a  cucurbit,  with  as  much  aquafortis  as  will 
cover  it  three  fingers  deep  3  diftil  it  to  drynefs,  which  is 
performed  by  two  or  three  rectifications.  Lay  the  ful- 
phur  that  remains  at  bottom,  being  of  a  blackifli  or 
fand-red  colour,  on  a  marble,  or  put  it  in  a  glafs,  and  rt 
will  diffolve  into  an  oil  3  with  this  oil  anoint  the  timber 
which  is  infe£led  with  worms.  This,  he  fays,  will  not 
only  prevent  worms,  but  preferve  all  kinds  of  woods, 
and  many  other  things,  as  ropes,  nets,  and  mails,  from 
putrefaction,  either  in  water,  air,  or  {'now. 

An  experiment  to  determine  the  comparative  durabi¬ 
lity  of  different  kinds  of  timber,  when  expoled  to  the 
weather,  was  made  by  a  nobleman  in  Norfolk  ;  of  which  Amain 
an  account  is  given  by  Sir  Thomas  Beevor.  This  no -Ayicvl- 
bleman,  in  the  year  1774,  ordered  three  polls,  forming ftar.voL 
two  fides  of  a  quadrangle,  to  be  fixed  in  the  earth  on  aP*  256* 
rifing  ground  in  his  park.  Into  thefe  polls  were  mor- 
tifed  planks,  an  inch  and  a  half  thick,  cut  out  of  trees 
from  30  to  45  years  growth.  Thefe,  after  Handing  10 
years,  were  examined,  and  found  in  the  following  Hate 
and  condition  : 

The  cedar  was  perfectly  found  3  larch,  the  heart 
found,  but  the  fap  quite  decayed  ;  fpruce  fir,  found  3 
filver  fir,  in  decay  3  Scotch  fir,  much  decayed  3  pin- 
after,  quite  rotten  3  chefnut,  perfectly  found  3  abele, 
found  ;  beech,  found  3  walnut,  in  decay  3  fycamore, 
much  decayed  3  birch,  quite  rotten.  Sir  Thomas  Bee¬ 
vor  juftly  remarks,  that  the  trees  ought  to  have  been  o£ 
the  fame  age  3  and  Mr  Arthur  Young  adds,  they  ought 
to  have  been  cut  out  of  the  fame  plantation. 

The  immenfe  quantity  of  timber  confumed  of  late 
years  in  {hip-building  and  other  purpofes  has  diminifh- 
ed  in  a  very  great  degree  the  quantity  produced  in  this 
country.  On  this  account,  many  gentlemen  who  wifh 
well  to  their  country,  alarmed  with  the  fear  of  a  fcarci- 
ty,  have  ftrongly  recommended  it  to  government  to  pay 
fome  attention  to  the  cultivation  and  prefervation  of  tim¬ 
ber. 

We  find,  on  the  beft  authority,  that  of  Mr  Irving  in- 
fpe&or  general  of  imports  and  exports,  that  the  (hip¬ 
ping  of  England  in  1760  amounted  to  6107  in  num¬ 
ber,  the  tonnage  being  433,922  ;  and  the  {hipping  in 
Scotland  amounted  to  976  in  number,  the  tonnage  be¬ 
ing  52,818.  In  1788  the  whole  {hipping  of  Britain 
and  Ireland  and  their  colonies  amounted  to  13,800  be¬ 
ing  I>359?752  tons  burden,  and  employing  107,925 
men.  The  tonnage  of  the  royal  navy  in  the  fame  year 
was  413,667.  We  are  informed  alfo,  on  what  we  con-, 
fider  as  the  beft  authority  (the  report  of  the  commiflion-  Bevtntl 
ers  of  the  land  revenue),  that  the  quantity  of  oak  timber, Report* 
of  Englifh  growth,  delivered  into  the  dockyards  from 
1760  to  1788  was  no  lefs  than  768,676  loads,  and  that 
the  quantity  ufed  in  the  merchants  yards  in  the  fame 
time  was  *16,630  loads  3  in  all.  1,285,306  loads.  The 
foreign  oak  ufed  in  the  fame  period  was  only  137,766 

loads. 
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Tree,  loads.  So  that,  after  deducing  the  quantity  remaining 

~y~— '  in  the  dock-yards  in  1760  and  1788,  and  the  foreign 
oak,  there  will  remain  about  1,054,284  loads  of  Englifh 
oak,  confumed  in  28  years,  which  is  at  an  average 
37*^53  loads  per  annum,  befides  from  8300  to  10,000 
loads  expended  annually  by  the  Eaft  India  Company 
within  the  fame  period  (a). 

The  price  of  wood  has  rifen  in  proportion  to  the  de¬ 
mand  and  to  its  diminution.  At  the  conqueft,  woods 
were  valued,  not  by  the  quantity  of  timber  which  they 
contained,  but  the  number  of  Twine  which  the  acorns 
could  fupport.  In  1608,  oak  in  the  forefls  was  fold 
at  ios.  per  load,  and  fir-wood  for  2s.  per  load.  In 
1663  or  1665,  in  navy  contra£ls  from  2l.  to  2l.  15s.  6d. 
per  load  was  given.  In  1756  it  rofe  to  4I.  5s.  per 
load,  and  3s.  in  addition,  becaufe  no  tops  are  received. 
Plank  four  inch  fold  in  1769  for  7I.  a  load,  three  inch 
61. ;  which  prices  were  the  fame  in  1  79 2. 

So  great  an  expenditure  of  valuable  timber  within  fo 
fliort  a  period,  gives  reafon  to  fear  that  the  forefls  of 
this  country  will  foon  be  entirely  difmantled,  unlefs 
fomething  is  done  to  raife  frefh  fupplies:  The  building 
of  a  70  gun  (hip,  it  is  faid,  wrould  take  40  acres  of 
timber.  This  calculation  is  indeed  fo  exceflive,  that  it 
is.fcarcely  credible.  This,  however,  is  no  exaggeration. 
According  to  the  prevailing  opinion  of  experienced  fur- 
veyors,  it  will  require  a  good  foil  and  good  manage¬ 
ment  to  produce  40  trees  on  an  acre,  which,  in  a  hun¬ 
dred  years,  may,  at  an  average,  be  computed  at  two 
loads  each.  Reckouing,  therefore,  two  loads  at  81.  1 6s. 
one  acre  will  be  worth  350I.  and  confequently  40  acres 
will  only  be  worth  I4,20ol.  Now  a  70  gun  ffiip  is  ge¬ 
nerally  fuppofed  to  coll  70,0001.  *,  and  as  ffiips  do  not 
laft  a  great  many  years,  the  navy  continually  requires 
new  (hips,  fo  that  the  forefls  mull  be  flripped  in  a  cen¬ 
tury  or  two,  unlefs  young  trees  are  planted  to  fupply 
their  place. 

Many  plans  have  been  propofed  for  recruiting  the 
forefls.  Premiums  have  been  held  forth  to  individuals  ; 
and  it  has  been  propofed  that  the  crown-lands  fhould  be 
fet  apart  for  the  fpecial  purpofe  of  railing  timber. 
With  refpe£l  to  individuals,  as  they  mufl  generally  be 
difpofed  to  fow  or  plant  theif  lands  with  thofe  vege¬ 
tables  which  will  bell  reward  their  labours,  it  is  not  to 
be  expelled  that  they  will  fet  apart  their  fields  for 
planting  trees  unlefs  they  have  a  greater  return  from 
them  than  other  Crops.  But  bad  mufl  that  land  be 
which  will  not  yield  much  more  than  350I.  produce  in 
100  years.  But  though  it  be  evident  that  good  land 
will  produce  Crops  much  more  lucrative  to  the  proprietor 
than  timber,  yet  flill  there  are  lands  or  pieces  of  land 
which  might  be  applied  with  very  great  advantage  to 
the  produllion  of  wood.  Uneven  ground,  or  the  fides 
of  fields  where  corn  cannot  be  cultivated,  might  very 
properly  be  fet  apart  for  this  purpofe  \  barren  lands,  or 
fuch  as  cannot  be  cultivated  without  great  labour  and 
expence,  might  alfo  be  planted.  Hedge-rows  and 
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clump*  of  trees,  and  little  woods  fcattered  up  and  down.  Tree, 
■would  fhelter  and  defend  the  fields  from  definitive 
winds,  would  beautify  the  face  of  the  country,  render 
the  climate  warmer,  improve  barren  lands,  and  furnilli 
wood  for  the  arts  and  manufaflures. 

But  to  cultivate  forefl  timber  has  alfo  been  thought 
of  fuch  national  importance,  that  it  has  been  deemed 
worthy  of  the  attention  of  government.  It  has  been 
propofed  to  appropriate  fuch  part  of  the  crown-lands  as 
are  fit  for  the  purpofe  folely  of  producing  timber  for 
the  navy.  This  appears  a  very  proper  fcheme  in  (pe¬ 
culation  $  but  it  has  been  objected,  that  for  government 
to  attempt  the  farming  of  foreils  would  be  really  to 
ellablilh  groups  of  officers  to  pocket  falaries  for  doing 
what,  it  is  well  known,  will  never  be  done  at  all.  But 
to  this  objetion  we  reply,  that  fuch  an  agreement  might 
be  made  with  the  infpetors  of  forefls,  as'  to  make  it 
their  own  interefl  to  cultivate  trees  with  as  much  care 
as  poffiible.  Their  falary  might  be  fixed  very  low,  and 
railed  in  proportion  to  the  number  of  trees  which  they 
could  furnifh  of  fuch  afize  in  a  certain  number  of  years. 

After  all,  we  mufl  acknowledge-  that  wre  mufl  depend 
greatly  on  Ruffiia,  Sweden,  Norway,  and  America,  for 
fupplying  us  with  timber  \  and  while  tliefe  countries  take 
our  manufa&ures  in  exchange,  we  have  no  reafon  to  com¬ 
plain.  Still,  however,  we  ought  furely  not  to  negledl 
the  cultivation  of  what  is  of  fo  much  importance  to  our 
exigence  as  a  nation,  for  it  may  often  be  impoffiible  in 
time  of  war  to  obtain  timber  from  foreign  countries. 

In  the  beginning  of  this  article  we  mentioned  the 
general  divifion  of  trees  into  timber  or  forefl-trees  and 
fruit  trees.  We  have  already  faid  all  that  our  limits 
will  permit  refpe&ing  the  former  :  we  will  now,  there¬ 
fore,  fay  fomething  of  the  latter.  Our  obfervations  (hall 
be  confined  to  the  methods  of  preferving  fruit  trees  in 
bloffiom  from  the  effie&s  of  frofl,  and  from  other  difeafes 
to  which  they  are  liable. 

The  Chevalier  de  Hienenberg  of  Prague,  we  are  told,  European 
has  difeovered  a  method  of  effe&ually  preferving  trees  in  Magazine* 
bloffiom  from  the  fatal  effets  of  thofe  frofls  which  feme-  March 
times  in  the  fpring  deflroy  the  mofl  promifing  hopes  of  a  l79lv 
plentiful  crop  of  fruit.  His  method  is  extremely  fimplc. 

He  furrounds  the  trunk  of  the  tree  in  bloffiom  with  a 
wifp  of  draw  or  hemp.  The  end  of  this  he  finks,  by 
means  of  a  (lone  tied  to  it,  in  a  veffel  of  fpring  water, 
at  a  little  diftance  from  the  tree.  One  veffiel  will  convex 
niently  ferve  two  trees  :  or  the  cord  may  be  lengthened 
fo  as  to  furround  feveral,  before  its  end  is  plunged  into 
the  water.  It  is  neceffary  that  the  veffel  be  placed  in  an 
open  fituation,  and  by  no  means  (haded  by  the  branches 
of  the  neighbouring  trees,  that  the  frofl  may  produce  all 
its  effell  on  the  water,  by  means  of  the  cord  communi¬ 
cating  with  it. — This  precaution  is  particularly  neceffary 
for  thofe  trees  the  flowers  of  which  appear  nearly  at  the 
fame  time  as  the  leaves  j  which  trees  are  peculiarly  ex- 
pofed  to  the  ravages  of  the  frofl.  The  proofs  of  its  effi¬ 
cacy,  which  he  had  an  opportunity  of  obferving  in  the 
3  N  2  fpring 


(a)  A  writer  in  the  Bath  Tranfaflions  fays,  that  the  aggregate  of  oaks  felled  in  England  and  Wales  for  30 
vears  paft  has  amounted  to  320,000  loads  a-year  j  and  affirms  that  he  has  document  .n  his  on 

indifputable  fefls.  The  difference  between  this  account  and  that  which  we  have  S^nthe^xt[  ' 

port  of  the  cotnmiffioners,  we  leave  to  be  reconciled  by  thofe  who  have  proper  opportunities.  We  give  the  fafts 

merely  on  the  authority  of  others. 
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fpring  of  1787,  were  remarkably  linking.  Seven  apri- 
cot  elpaliers  in  his  garden  began  to  bloffom  in  the  month 
of  March.  Fearing  that  they  would  fuffer  from  the  late 
frofts,  he  furrounded  them  with  cords  as  above  dire&ed. 
In  effect,  pretty  fliarp  frofts  took  place  fix  or  eight 
nights :  the  apricot-trees  in  the  neighbouring  gardens 
were  all  frozen,  and  none  of  them  produced  any  fruit, 
whilft  each  of  the  chevalier’s  produced  fruit  in  abun¬ 
dance,  which  came  to  the  greateft  perfection. 

The  following  is  the  method  propofed  by  Mr  Wil¬ 
liam  Forfyth  for  curing  injuries  and  defe&s  in  trees;  for 
which  a  reward  was  given  to  him  by  his  majelty,  on 
condition  that  he  fhould  make  it  public.  It  is  equally 
applicable  to  foreft  as  to  fruit  trees  (b). 

Take  one  bulhel  of  frelh  cow-dung;  half  a  bufliel  of 
lime  rubbifh  of  old  buildings  (that  from  the  ceilings  of 
rooms  is  preferable)  ;  half  a  bulhel  of  wood  alhes;  and  a 
fixtecnth  part  of  a  bulhel  of  pit  or  river  fand.  The  three 
laft  articles  are  to  be  lifted  fine  before  they  are  mixed; 
then  work  them  well  together  with  a  fpade,  and  after¬ 
wards  with  a  wooden  beater,  until  the  fluff  is  very 
fmooth,  like  fine  plaller  ufed  for  the  ceilings  of  rooms. 
The  compofition  being  thus  made,  care  mull  be  taken 
to  prepare  the  tree  properly  for  its  application,  by  cut¬ 
ting  away  all  the  dead,  decayed,  and  injured  parts,  till 
you  come  to  the  frelh  found  wood,  leaving  the  furface  of 
the  wood  very  fmooth,  and  rounding  off  the  edges  of 
the  bark  with  a  draw-knife,  or  other  inllrument,  per- 
feClly  fmooth,  which  mull  be  particularly  attended  to. 
Then  lay  on  the  plaller  about  one-eighth  of  an  inch 
thick  all  over  the  part  where  the  wood  or  bark  has  been 
fo  cut  away,  finilhing  off  the  edges  as  thin  as  pofiible. 
Then  take  a  quantity  of  dry  powder  of  wood  alhes, 
mixed  with  a  fixth  part  of  the  fame  quantity  of  the  allies 
of  burnt  bones  ;  put  it  into  a  tin  box,  with  holes  in  the 
top,  and  lhake  the  powder  on  the  furface  of  the  plaller, 
till  the  whole  is  covered  over  with  it,  letting  it  remain 
for  half  an  hour  to  abforb  the  moillure  :  then  apply  more 
powder,  rubbing  it  on  gently  with  the  hand,  and  re¬ 
peating  the  application  of  the  powder,  till  the  whole 
plaller  becomes  a  dry  fmooth  furface. 

All  trees  cut  down  near  the  ground  fhould  have  the 
furface  made  quite  fmooth,  rounding  it  off  in  a  fmall  de¬ 
gree,  as  before  mentioned;  and  the  dry  powder  dire&ed 
to  be  ufed  afterwards  fhould  have  an  equal  quantity  of 
powder  of  alabafter  mixed  with  it,  in  order  the  better  to 
refill  the  dripping  of  trees  and  heavy  rains.  If  any  of 
the  compofition  be  left  for  a  future  occafion,  it  fhould 
ke  kept  in  a  tub  or  other  veffel,  and  urine  of  any  kind 
poured  on  it,  fo  as  to  cover  the  furface  ;  otherwife  the 
atmofphere  will  greatly  hurt  the  efficacy  of  the  applica¬ 
tion.  Where  lime  rubbifh  of  old  buildings  cannot  be 
eafily  got,  take  powdered  chalk,  or  common  lime,  after 
having  been  flaked  a  month  at  leall.  As  the  growth  of 
the  tree  will  gradually  affeft  the  plaller,  by  railing  up 
its  edges  next  the  bark,  care  fhould  be  taken,  where  that 
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happens,  to  rub  it  over  with  the  finger  when  occafion  Tree 
may  require  (which  is  bell  done  when  moiftened  by  li 
rain),  that  the  plaller  may  be  kept  whole,  to  prevent  t  Trent' 
the  air  and  wet  from  penetrating  into  the  wound.  ^ 

By  this  procefs,  fome  old  worn-out  pear  trees,  that  Fcrfyth'] 
bore  only  a  few  fmall,  hard  fruit,  of  a  kernelly  texture,  Obfirw- 
were  made  to  produce  pears  of  the  bell  quality  and  fineft tiom  onh 
flavour  the  fecond  fummer  after  the  operation  ;  and  in  5^" 
four  or  five  years  they  bore  fuch  plenteous  crops,  as  a 
young  healthy  tree  would  not  have  produced  in  four 
times  that  period. 

By  this  procefs,  too,  fome  large  ancient  elms,  in  a 
moll  decayed  Hate,  having  all  their  upper  parts  broken, 
and  a  fmall  portion  only  of  the  bark  remaining,  ffiot  out 
llems  from  their  tops,  above  thirty  feet  in  height,  in  fix 
or  feven  years  from  the  firll  application  of  the  compofi¬ 
tion. 

Thus  may  valuable  trees  be  renovated  ;  and  forell 
trees,  which  areufeful  or  ornamental  from  their  particu¬ 
lar  fituation,  be  preferved  in  a  flourilhing  Hate.  But 
what  is  far  more  interefting,  a  perfeCl  cure  has  been 
made,  and  found  timber  produced,  in  oak  trees,  which 
had  received  very  confiderable  damage  from  blows,  brui- 
fes,  cutting  of  deep  letters,  the  rubbing  off  the  bark  by 
the  ends  of  rollers,  or  wheels  of  carts,  or  from  the 
breaking  of  branches  by  florms. 

TREFOIL.  See  Trifolium,  Botany  Index. 

1REMELLA,  a  genus  of  plants  belonging  to  the 
clafs  of  cryptogamia.  See  Botany  Index. 

1REMOR,  an  involuntary  fhaking,  chiefly  of  the 
hands  and  head,  fometimes  of  the  feet,  and  fometimes 
of  the  tongue  and  heart. — Tremors  arifing  from  a  too 
free  ufe  of  fpirituous  liquors  require  the  fame  treatment 
as  palfies. 

TRENCHES,  in  fortification,  are  ditches  cut  by  the 
befiegers,  that  they  may  approach  the  more  fecurely  to 
the  place  attacked,  whence  they  are  alfo  called  lines  of 
approach. 

TRENT,  Bishopric  OF,  a  province  of  Germany,  in 
the  circle  of  Auftria,  near  the  frontiers  of  Italy;  is 
bounded  on  the  north  by  Tirol  ;  on  the  eaft  by  the  Fel- 
trino  and  Bellunefe  ;  on  the  fouth,  by  Vincentino,  the 
Veronefe,  Brefciano,  and  the  lake  de  Garda ;  and  on 
the  weft,  by  the  Brefciano  and  the  lake  de  Garda.  The 
foil  is  faid  to  be  very  fruitful,  and  to  abound  in  wine 
and  oil. 

Trent,  a  city  of  Germany,  and  capital  of  the  bi- 
fhopric  of  that  name,  is  a  very  ancient  place,  and  ftands 
in  a  fertile  and  pleafant  plain,  in  the  midft  of  the  high 
mountains  of  the  Alps.  The  river  Adige  wafhes  its 
walls,  and  creeping  for  fome  time  among  the  hills,  runs 
fwiftly  into  Italy.  Trent  has  three  confiderable  churches, 
the  principal  of  which  is  the  cathedral  :  this  is  a  very 
regular  piece  of  architecture.  The  church  of  St  Maria 
Major  is  all  of  red  and  white  marble  ;  and  is  remark¬ 
able  for  being  the  place  where  the  famous  council  of 

Trent 
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(b)  A  pafte  for  covering  the  wounds  of  trees,  and  the  place  where  grafts  are  inferted,  was  difeovered  long  ago* 
!t  is  recommended  in  a  Treat ife  on  Fruit  Trees,  publiffied  by  Thomas  Hitt  in  1755;  a  third  edition  of  which, 
with  additions,  was  publiftied  in  1768.  It  confifts  of  a  mixture  of  clay  and  cow’s  dung  diluted  with  water.  This 
pa  e  he  irects  to  be  laid  on  the  wound  with  a  brufh  ;  it  adheres  firmly,  he  fays,  without  cracking  till  the  wound 
heals.  We  are  informed  by  a  gentleman,  to  whofe  opinion  and  experience  we  pay  great  refpedl.  that  this  paffei 
anlwers  every  purpofe  which  Mr  Forfyth’s  can  fer.ve^ 
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Trent  was  held,  whofe  decifions  are  now  the  Handing 
rule  of  the  Romilh  church.  E.  Long.  II.  5.  N.  Lat. 

^  Trent,  one  of  the  largeft  rivers  in  England,  which 
rifes  in  the  moorland  of  Stafford  (hire,  and  runs  fouth- 
weftby  Newcaftle-under-Line  $  and  afterwards  dividing 
the  county  in  two  parts,  runs  to  Burton,  then  to  Not¬ 
tingham  and  Newark  5  and  fo  continuing  its  courfe  due 
north  to  Gainihorough  on  the  confines  of  Lincolnfldre, 
it  joins  feveral  rivers,  and  falls  into  the  Humber. 

Trent,  Council  of,  in  Ecclefiajlical  Hiftory,  denotes 
the  council  affembled  by  Paul  III.  in  1545,  and  conti¬ 
nued  by  25  feflions  till  the  year  1563,  under  Julius  III. 
and  Pius  IV.  in  order  to  corre&,  iliuflrate,  and  fix  with 
perfpicuity,  the  do&rine  of  the  church,  to  reftore  the 
vigour  of  its  difeipline,  and  to  reform  the  lives  of  its  mi- 
nifters.  I  he  decrees  of  this  council,  together  with  the 
creed  of  Pope  Pius  IV.  contain  a  fummary  of  the  doc¬ 
trines  of  the  Roman  Catholics.  Thefe  decrees  were 
fubferibedby  255  clergy,  confiding  of  .four  legates,  2 
other- cardinals,  3  patriarchs,  2 5  arch bi (hops,  168  bi- 
fhops,  befidcs  inferior  clergy.  Of  thefe  150  came  . from 
Italy,  of  courfe  the  council  was  entirely  under  the  influ¬ 
ence  of  the  pope.  For  a  more  particular  account  of  the 
council  of  Trent,  fee  Mofheim’s  Church  Hiftory,  the 
Modern  Univerfal  Hiftory,  vol.  xxiii.  and  Father  Paul’s 
Hiftory  of  the  Council  of  Trent. 

TRENTON.  See  New  JERSET . 

TREPANNING.  See  Surgery  Index. 

TRES  TABERNJE,  in  Ancient  Geography ,  a  place  in 
Latium,  lying  on  the  Via  Appia,  on  the  left  or  fouth 
fide  of  the  river  Aftura,  to  the  north  of  the  I  aludes 
Pomptinse.  Its  ruins  are  now  feen  near  Cifterna,  a  vil¬ 
lage  in  the  Campagna  di  Roma,  21  miles  from  Rome, 
whence  the  Chriftians  went  out  to  meet  St  Paul. 

TRESPASS,  'in  law,  fignifies  any.tianfgreftion  of 
the  law,  under  treafon,  felony,  or  mifprifion  of  either  : 
but  it  is  commonly  ufed  for  any  wrong  or. damage  that 
is  done  by  one  private  perfon  to  another,  or  to  the  king 
in  his  foreft. 

TRESSLE  trees,  in  Ship-Building ,  two  ftrong  bars 
of  timber  fixed  horizontally  on  the  oppofite  fldes  of  the 
lower  maft  head,  to  fupport  the  frame  of  the  top  and  the 
weight  of  the  top-maft. 

TRESSURE,  in  Heraldry,  a  diminutive  of  an  orle, 
ufually  held  to  be  half  the  breadth  thereof. 

TRET,  in  Commerce,  an  allowance  made  for  the 
wafte  or  the  dirt  that  may  be  mixed  with  any  commodi¬ 
ty  ;  which  is  commonly  four  pounds  in  every  104  pounds 
weight. 

TREVERI,  or  Treviri,  in  Ancient  Geography ,  an 

ancient  and  a  powerful  people,  both  in  hor.fe  and  foot, 

according  to  Caefar  ;  extending  far  and  wide  between 
the  Meufe  and  the  Rhine.  Their  chief  town  was  called 
Treveris.  Now  Triers  or  Treves . 

TREVES,  or  Triers  (in  Latin  Trevere-,  Trevers , 
Treviris ,  or  Augujla  Treviroruni),  the  capital- of  the 
German  archbifhopric  of  the  fame  name,  Hands  60  miles 
weft  of  Mentz,  52  fouth  of  Cologne,  and  82  north  of 
Strafburg.  This  city  vies  with  moft  in  Europe  for  anti¬ 
quity,  having  been  a  large  and  noted  town  before  Au- 
guftus  fettled, a  colony  in  it.  It  was  free  and  imperial 
till  the  year  1560,  when  it  was  furprifed  and  fubje&ed 
by  its  archbifhop  James  III.  It  Hands  on  the  Mofelle, 
over,  which  it  has  a  fair  Hone  bridge.  The  cathedral  is 
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a  large  building  ♦,  and  near  itftands  the  ele$or’s  palace,  Trevfc?, 
which  not  long  ago  was  rebuilt.  Here  are  three  colie-  Trial, 
giate  and  five  parifti  churches,  three  colleges  of  Jefuits,  v  ^ 
thirteen  monafteries  and  nunneries,  an  uni verfity  founded 
in  1472,  a  houfe  of  the  Teutonic  order,  and  another  of 
that  of  Malta,  with  fome  remains  of  the  ancient  Roman 
theatre.  Roman  coins  and  medals  are  often  found  in 
the  ruins  of  the  old  city.  In  the  cathedral  they  pretend 
to  have  our  Saviour’s  coat  and  St  Peter’s  ftaff,  to  which 
they  aferibe  miracles.  The  private  houfes  here  are 
mean  ;  and  the  city  is  neither  well  fortified  nor  inhabi¬ 
ted.  E.  Long.  6.  41.  N.  Lat.  49.  45. 

TRIAL,  in  Law,  the  examination  of  a  caufe  accord-  ' 
ing  to  the  laws  of  the  land  before  a  proper  judge  *,  or 
it  is  the  manner  and  order  obferved  in  the  hearing  and 
determining  of  caufes. 

Trials  are  either  civil  or  criminal. 

I.  Civil  TRIALS.  The  fpecies  of  trials  in  civil  cafes 
are  feven  :  By  record ;  by  infpeElion  or  examination  *,  by 
certificate;  by  witneffes  ;  by  wager  of  battel ;  by  wager 
of  law  ;  and  by  jury.  The  firft  fix  are  only  had  in  cer¬ 
tain  fpecial  or  eccentrical  cafes,  where  the  trial  by  jury, 
would  not  be  fo  proper  or  effe£lual :  (See  them  explain¬ 
ed  under  their  refpe&ive  titles).  The  nature  of  the  laft, 
that  principal  criterion  of  truth  in  the  law  of  England., 
fliall  be  explained  in  this  article. 

As  trial  by  jury  is  efteemed  one  of  the  moft  import¬ 
ant  privileges  which  members  of  fociety  can  enjoy,  and 
the  bulwark  of  the  Britifh  conftitution,  every  man  of 
reflexion  rauft  be  ftimulated  by  the  defire  of  inquiring 
into  its  origin  and  hiftory,  as  well  as  to  be  acquainted 
with  the  forms  and  advantages  by  which  it  is  accompa¬ 
nied.  We  will  therefore  begin  with  tracing  it  to  its 
origin.  Its  inftitution  has  been  aferibed  to  our  Saxon 
anceftors  by  Sir  William  Blackftone. 

“  Some  authors  (fays  that  illuftrious  lawyer)  have  en •  Riackji. 
deavoured  to  trace  the  original  of  juries  up  as  high  as  the  Comment , 
Britons  themfelves,  the  firft  inhabitants  of  our  ifland  ; vo1*  11U 
but  certain  it  is  that  they  were  in  ufe  among  the  earlieft  p* 

Saxon  colonies,  their  inftitution  being  aferibed  by  Biftiop 
Nicholfon  to  Woden  himfelf,  their  great  legiftator  and. 
captain.  Hence  it  is,  ,  that  we  may  find  traces  of  juries 
in  the  laws  of  all  thofe  nations  which  adopted  the  feodal 
fyftem,  as  in  Germany,  France,  and  Italy  5  who  had  all 
of  them  a  tribunal  compofed  of  twelve  good  men  and 
true,  boni  homines,  ufually  the  vaffals  or  tenants  of  the 
lord,  being  the  equals  or  peers  of  the  parties  litigant ; 
and,  as  the  lord’s  vaffals  judged  each  other  in  the  lord’s 
courts,  fo  the  king’s  vaffals,  or  the  lords  themfelves, 
judged  each  other  in  the  king’s  court.  In  England^  we 
find  actual  mention  of  them  fo  early  as  the  law’s  of  King 
Ethelred,  and  that  not  as  a  new  invention.  Stiernhook 
aferibes  the  invention  of  the  jury,  which  in  the  Teuto¬ 
nic  language  is  denominated  nembda ,  to  Regncr  king  of 
Sweden  and  Denmark,  who  was  contemporary  with  our 
King  Egbert.  Juft  as  we  are  apt  to  impute  the  inven¬ 
tion  of  this,  and  fcme  other  pieces  of  juridical  polity, 
to  the  fuperior  genius  of  Alfred  the  Great  *,  to  wrhom, 
on  account  of  his  having  done  much,  it  is  uftial  to  attri¬ 
bute  every  thing  :  and  as  the  tradition  of  ancient  Greece 
placed  to  the  account  of  their  own  Hercules  whatever 
achievement  was  performed  fuperior-  to  the  ordinary 
prowefs  of  mankind.  Whereas  the  truth  feems  to  be, 
that  this  tribunal  was  univerfally  eftabliftied.  among  all 
the  northern  nations,  and  fo  interwoven  in  their  very 

conftitution^ 
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conftitution,  that  the  earlicft  accounts  of  the  one  give  us 
alfo  fome  traces  of  the  other.” 

This  opinion  has  been  controverted  with  much  learn¬ 
ing  and  ingenuity  by  Dr  Pettingal  in  his  Inquiry  into 
the  Ufe  and  Pradlicc  of  Juries  among  the  Greeks  and 
Romans,  who  deduces  the  origin  of  juries  from  thefe  an¬ 
cient  nations. 

He  begins  with  determining  the  meaning  of  the  word 
iuMrxi  in  the  Greek,  and  judiees  in  the  Roman,  writers. 
“  The  common  acceptation  of  thefe  words  (fays  he), 
and  the  idea  generally  annexed  to  them,  is  that  of  pre¬ 
sidents  of  courts,  or,  as  we  call  them,  judges  ;  as  fuch 
they  are  underftood  by  commentators,  and  rendered  by 
critics.  Dr  Middleton,  in  his  life  of  Cicero,  exprefsly  calls 
the  judiees,  judges  of  the  bench  :  and  Archbifliop  Potter, 
v  and  in  fhort  all  modern  writers  upon  the  Greek  or  Roman 
orators,  or  authors  in  general,  exprefs  and  judiees 

by  fuch  terms  as  convey  the  idea  of  pref  dents  in  courts 
of  jufiice .  The  propriety  of  this  is  doubted  of,  and 
Hath  given  occafion  for  this  inquiry  ;  in  which  is  fliown, 
from  thebeft  Greek  and  Roman  authorities,  that  neither 
the  itKttreu  of  the  Greeks,  or  the  judiees  of  the  Romans, 
ever  fignified  pref  dents  in  courts  of judicature ,  or  judges 
of  the  bench;  but,  on  the  contrary,  they  were  diflin- 
guifhed  from  each  other,  and  the  difference  of  their  duty 
and  funaion  was  carefully  and  clearly  pointed  out  by 
the  orators  in  their  pleadings,  who  were  the  beft  autho¬ 
rities  in  thofe  cafes,  where  the  queftion  related  to  forms 
of  law’,  and  methods  of  proceeding  in'  judicial  affairs 
and  criminal  procefs. 

The  prefidents  of  the  courts  in  criminal  trials  at  A- 
thens  were  the  nine  archons,  or  chief  magidrates,  of 
which  whoever  pi  elided  was  called  or 

prefident  of  the  court.  Thefe  nine  prefided  in  different 
caufes  peculiar  to  each  jurifdi&ion.  The  archon,  pro¬ 
perly  fo  called,  had  belonging  to  his  department  all  pu¬ 
pillary  and  heritable  cafes  j  the  /WiAeyj  or  rex  f aero- 
rum,,  the  chief  pried,  all  cafes  where  religion  was  con¬ 
cerned  ;  the  polemarchus,  or  general,  the  affairs  of  the 
army  and  all  military  matters  ;  and  the  fix  thefmotheUe, 
the  other  ordinary  fuits. 

Wherever  then  the  ctyipg  thKctrcct,  or  judicial  men,  are 
addreffed  by  the  Greek  orators  in  their  fpeeches,  they 
are  not  to  be  underflood  to  be  the  prefiding  magiilrates 
but  another  clafs  of  men,  who  were  to  inquire^into  the’ 
date  of  the  caufe  before  them,  by  witnelfes  and  other 
methods  of  coming  at  truth  ;  and  after  inquiry  made 
and  witnelfes  heard,  to  report  their  opinion  and  verdi& 
to  the  prefident,  who  was  to  declare  it. 

#  The  feveral  fteps  and  circumflances  attending  this  ju¬ 
dicial  proceeding  are  fo  fimilar  to  the  forms  obferved  by 
our  jury,  that  the  learned  reader,  for  fuch  I  muft  fop. 
pofe  him,  cannot  doubt  but  that  the  nature,  intent,  and 
proceedings  of  the  itxxn among  the  Greeks  were 
the  fame  with  the  Englifh  jury  ;  namely,  for  the  pro- 
te&ion  of  the  lower  people  from  the  power  and  oppref- 
fion  of  the  great,  by  adminiftering  equal  law  and  juflice 
to  all  ranks  ;  and  therefore  when  the  Greek  orators  di- 
re&ed  their  fpeeches  to  the  av^ig  iixxm,  as  we  fee  in 
Demofthenes,  iEfchines,  and  Lyfias,  we  are  to  under- 
fland  it  in  the  fame  fenfe  as  when  our  lawyers  at  the  bar 
fay,  Gentlemen  of  the  jury . 

So  like  wife  among  the  Romans,  the  judiees ,  in  their 
pleadings  at  the  bar,  never  fignified  judges  of  the  bench 
or  prefidents  of  the  court,  but  a  body  or  order  of  men* 
whofe  office  in  the  courts  of  judicature  was  diftinft  from 
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that  of  the  praftor  or  judex  quefionis ,  which  anfwered 
to  our  judge  of  the  bench,  and  was  the  fame  with  the 
archon,  or  inc*rr,£ns,  of  the  Greeks  :  whereas  the 

duty  of  the  judiees  confided  in  being  impannelled,  as  we 
call  it,  challenged,  and  fwore  to  try  uprightly  the  cafe 
before  them  ;  and  when  they  had  agreed  upon  their  o- 
pinion  or  verdid,  to  deliver  it  to  the  prefident  who  was 
to  pronounce  it.  This  kind  of  judicial  procefs  was  firft 
introduced  into  the  Athenian  polity  by  Solon,  and 
thence  copied  into  the  Roman  republic,  as  probable 
means  of  procuring  juft  judgment,  and  proteding  the 
lower  people  from  the  oppreflion  or  arbitrary  decifrons  of 
their  fuperiors. 

>  When  the  Romans  were  fettled  in  Britain  as  a  pro¬ 
vince,  they  carried  with  them  their  jura  and  infiituta% 
their  laws  and  cuftoms,  which  was  a  pradice  effential 
to  all  colonies  j  hence  the  Britons,  and  other  countries 
of  Germany  and  Gaul,  learned  from  them  the  Roman 
laws  and  cuftoms  ;  and  upon  the  irruption  of  the  noi th¬ 
em  nations  into  the  fouthern  kingdoms  of  Europe, 
the  laws  and  inftitutions  of  the  Romans  remained,  when 
the  power  that  introduced  them  was  withdrawn  ;  and 
Montefquieu  tells  us,  that  under  the  firft  race  of  king3 
in  France,  about  the  fifth  century,  the  Romans  that  re¬ 
mained,  and  the  Burgundians  their  new  mailers,  lived 
together  under  the  fame  Roman  laws  and  police,  and 
particularly  the  fame  forms  of  judicature.  How  rea- 
fonable  then  is  it  to  conclude,  that  in  the  Roman  courts 
of  judicature  continued  among  the  Burgundians,  the 
form  of  a  jury  remained  in  the  fame  ftate  it  was  ufed  at 
Rome.  It  is  certain,  Montefquieu,  fpeaking  of  thofe 
times,  mentions  the  paires  or  hotnmes  de  fef  homagers 
or  peers,  which  in  the  fame  chapter  he  calls  juges, 
judges  ox  jurymen  ;  fo  that  we  hence  fee  how  at  that 
time  the  hommes  de  fief  or  “  men  of  the  fief,”  were 
called  peer s ,  and  thofe  peers  were  juges  or  jurymen. 
Thefe  were  the  fame  as  are  called  in  the  laws  of  the  Con- 
feflor  pers  de  la  tenure,  the  “  peers  of  the  tenure,  or 
homagers,”  out  of  whom  the  jury  of  peers  Were  chofen, 
to  try  a  matter  in  difpute  between  the  lord  and  his  te¬ 
nant,  or  any  other  point  of  controverfy  in  the  manor. 
So  like  wife  in  all  other  parts  of  Europe,  where  the  Ro¬ 
man  colonies  had  been,  the  Goths  fucceeding  them,' con¬ 
tinued  to  make  ufe  of  the  fame  laws  and' inftitutions, 
which  they  found  to  be  eftablifhed  there  by  the  firft 
conquerors.  This  is  a  much  more  natural  way  of  ac¬ 
counting  for  the  origin  of  a  jury  in  Europe,  than  having 
rccourfe  to  the  fabulous  ftory  of  Woden  and  his  favage 
Scythian  companions,  as  the  firft  introducers  of  fo  hu¬ 
mane  and  beneficent  an  inllitution.” 

Trials  by  jury  in  civil  caufes  are  of  two  kinds  )  ex¬ 
traordinary  and  ordinary . 

1.  The  firft  fpecies  of  extraordinary  trial  by  jury  is 
that  of  the  grand  aflize,  which  was  inftituted  by  King 
Henry  II.  in  parliament,  by  way  of  alternative  offered 
to  the  choice  of  the  tenant  or  defendant  in  a  writ  of 
right,  inflead  of  the  barbarous  and  nnchriftian  cuftom  of 
duelling.  For  this  purpofe  a  writ  de  itwgna  afijjfa  eh - 
genda  is  dire&ed  to  the  fberiff,  to  return  four  knights, 
who  are  to  ele&  and  choofe  12  others  to  be  joined  with 
them  $  and  thefe  all  together  form  the  grand  aflize,  or 
great  jury,  which  is  to  try  the  matter  of  right,  and 
muft  now  confift  of  16  jurors.  Another  fpecies  of  ex¬ 
traordinary  juries  is  the  jury  to  try  an  attaint  5  which  is 
a  procefs  commenced  againft  a  former  jury  for  bringing 
a  falfe  verdid.  See  the  article  Attaint. 


2.  With 
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rial.  *2.  With  regard  to  the  ordinary  trial  by  jury  in  civil 


'cafes,  the  moil:  clear  and  perfpicuous  way  of  treating  it 
will  be  by  following  the  order  and  courfe  of  the  pro¬ 
ceedings  themfelves. 
i  •£/?.  When  therefore  an  iffue  is  joined  by  thefe  words, 

(  metiU  «  And  this  the  faid  A  prays  may  be  inquired  of  by  the 
country or,  “  And  of  this  he  puts  himfelf  upon  the 
country,  and  the  faid  B  does  the  like the  court 
awards  a  writ  of  venire  facias  upon  the  roll  or  record, 
commanding  the  {heriff  “  that  he  caufe  to  come  here, 
on  fuch  a  day,  twelve  free  and  lawful  mep,  liberes  et  le¬ 
gates  homines ,  of  the  body  of  his  country,  by  whom  the 
truth  of  the  matter  may  be  better  known,  and  who  are 
neither  of  kin  to  the  aforefaid  A  nor  the  aforefeid  B, 
to  recognife  the  truth  of  the  iffue  between  the  faid 
parties.”  And  fuch  writ  is  accordingly  iffued  to  the 
{heriff.  It  is  made  returnable  on  the  laft  return  of  the 
fame  term  wherein  ilfue  is  joined,  viz.  hilary  or  trinity 
'terms  \  which,  from  the  making  up  of  the  i  flues  therein, 
are  ufually  called  ijjuable  terms .  And  he  returns  the 
names  of  the  jurors  in  a  panel  (a  little  pane  or  oblong 
piece  of  parchment)  annexed  to  the  writ.  This  jury  is 
not  fummoned,  and  therefore  not  appearing  at  the  day 
mud  unavoidably  make  default.  For  which  reafon  a 
compulfive  proeefs  is  now  awarded  again  ft  the  jurors, 
called  in  the  common  pleas  a  writ  of  habeas  corpora  ju - 
ratorum ,  and  in  the  King’s  Bench  dijlringas ,  command¬ 
ing  the  (heriff  to  have  their  bodies,  or  to  diftrain  them 
by  their  lands  and  goods,  that  they  may  appear  upon 
the  day  appointed.  The  entry  therefore  on  the  roll  of 
record  is,  “  That  the  jury  is  refpited,  through  defeX  ot 
the  jurors,  till  the  firft  day  of  the  next  term,  then  to  ap¬ 
pear  at  Weftminfter  ;  unlefs  before  that  time,  viz.  on 
Wednefday  the  fourth  of  March,  the  juftices  of  our  lord 
the  king  appointed  to  take  aflizes  in  that  county  (hall 
have  come  to  Oxford,  that  is,  to  the  place  affigned  for 
holding  the  aftizes.  Therefore  the  fheriff  is  command¬ 
ed  to  have  their  bodies  at  Weftminfter  on  the  faid  firft 
day  of  next  term,  or  before  the  faid  juftice  of  aftize,  if 
before  that  time  they  come  to  Oxford,  viz.  on  the  fourth 
of  March  aforefaid.”  And  as  the  judges  are  fure  to 
come  and  open  the  circuit  com  millions  on  the  day  men¬ 
tioned  in  the  writ,  the  (heriff  returns  and  fummons  this 
jury  to  appear  at  the  aftizes  :  and  there  the  trial  is  had 
before  the  juftices  of  aftize  and  nip  prius :  among  whom 
(as  hath  been  faid*)  are  ufually  two  of  the  judges  of 
^  the  courts  at  Weftminfter,  the  whole  kingdom  being 
divided  into  fix  circuits  for  this  purpofe.  And  thus  we 
may  obferve,  that  the  trial  of  common  iffues,  at  niji 
prius ,  was  in  its  original  only  a  collateral  incident  to 
the  original  buunefs  of  the  juftices  of  aftize  ;  though 
now,  by  the  various  revolutions  of  praXicc,  it  is  become 
their  principal  civil  employment ;  hardly  any  thing  re¬ 
maining  in  ufe  of  the  real  aflizes  but  the  name. 

If  the  (heriff  be  not  an  indifferent  perfon,  as  if  he  be 
a  party  in  the  fuit,  or  be  related  by  either  blood  or  af¬ 
finity  to  either  of  the  parties,  he  is  not  then  trufted  to 
return  the  jury  ;  but  the  venire  (hall  be  directed  to  the 
coroners,  who  in  this,  as  in  many  other  inftances,  are 
the  fubftitutes  of  the  (heriff  to  execute  proeefs  when  he 
is  deemed  an  improper  perfon.  If  any  exception  lies 
to  the  coroners,  the  venire  (hall  be  direXetl  to  two  clerks 
of  the  court,  or  two  perfons  of  the  county  named  by 
the  court,  and  fworn.  And  thefe  two,  who  are  called 
tlifarjj  or  electors,  (hall  indifferently  name  the  jury,  and 
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their  return  is  final  \  no  challenge  being  allowed  to  their  Trial, 
array.  “ v— 

Let  us  now  paufe  a  while,  and  obferve  (with  Sir 
Matthew  Hale  *),  in  thefe  firft  preparatory  ft  ages  of  *  Hip. 
the  trial,  how  admirably  this  conftitution  is  adapted  and 
framed  for  the  inveftigation  of  truth  beyond  any  other  c*  1Z* 
method  of  trial  in  the  world.  For,  firft,  the  perfon  re¬ 
turning  the  jurors  is  a  man  of  fome  fortune  and  confe- 
quence ;  that  fo  he  may  be  not  only  the  lefs  tempted 
to  commit  wilful  errors,  but  like  wife  be  refponfible  for 
the  faults  of  either  himfelf  or  his  officers :  and  he  is  al- 
fo  bound  by  the  obligation  of  an  oath  faithfully  to  exe¬ 
cute  his  duty.  Next,  as  to  the  time  of  their  return  : 
the  panel  is  returned  to  the  court  upon  the  original  ve¬ 
nire,  and  the  jurors  are  to  be  fummoned  and  brought  in 
many  weeks  afterwards  to  the  trial,  whereby  the  parties 
may  have  notice  of  the  jurors,  and  of  their  fufficiency 
or  infufficiency,  charaXers,  connexions,  and  relations, 
that  fo  they  may  be  challenged  upon  juft  caufe  }  while, 
at  the  fame  time,  by  means  of  the  compulfory  proeefs 
(of  diflringas,  or  habeas  corporal)  the  caufe  is  not  like 
to  be  retarded  through  defeX  of  jurors.  Thirdly,  As  to 
the  place  of  their  appearance  :  which  in  caufts  oi  weight 
and  eonfequenee  is  at  the  bar  of  the  court  \  but  in  ordi¬ 
nary  cafes  at  the  aftizes,  held  in  the  county  where  the 
caufe  of  aXion  arifes,  and  the  witneffes  and  jurors  live  : 
a  provifion  mod  excellently  calculated  for  the  faving  of 
expence  to  the  parties.  For  though  the  preparation  of 
the  caufes  in  point  of  pleading  is  tranfaXedat  Weftmin¬ 
fter,  whereby  the  order  and  uniformity  of  proceeding  is 
preserved  throughout  the  kingdom,  and  multiplicity  of 
forms  is  prevented  ;  yet  this  is  no  great  charge  or 
trouble,  one  attorney  being  able  to  tranfaX  the  bufinefe 
of  40  clients.  But  the  troublefcme  and  moft  expenfive 
attendance  is  that  of  jurors  and  witneffes  at  the  trial  y 
which  therefore  is  brought  home  to  them,  in  the  coun¬ 
ty  where  moft  of  them  inhabit.  Fourthly,  The  per¬ 
fons  before  whom  they  are  to  appear,  and  before  whom 
the  trial  is  to  be  held,  are  the  judges  of  the  fuperior 
court,  if  it  be  a  trial  at  bar  ;  or  the  judges  of  affize,  de¬ 
legated  from  the  courts  at  Weftminfter  by  the  king,  if 
the  trial  be  held  in  the  country  :  perfons,  whofe  learn¬ 
ing  and  dignity  fecure  their  jurifdiXion  from  contempt, 
and  the  novelty  and  very  parade  of  whofe  appearance 
have  no  fmall  influence  upon  the  multitude..  I  he  very 
point  of  their  being  ftrangers  in  the  county  is  of  infinite 
fervice,  in  preventing  thofe  faXions  and  parties  which 
would  intrude  in. every  caufe  of  moment,  were  it  tried 
only  before  perfons  refident  on  the  fpot,  as  juftices  of  the 
peace,  and  the  like.  And  the  better  to  remove  all  fuf- 
picion  of  partiality,  it  was  wifely  provided  by  the  fta- 
tutes  4  Edw.  III.  c.  2.  8  Hie.  II.  c.  2.  and  33  Hen. 

VIII.  c.  24.  that  no  judge  of  aftize  (hould  hold  pleas  in 
any  county  wherein  he  was  born  or  inhabit^.  And  as 
this  inftitution  prevents  party  and  faXion  from  inter- 
mingling  in  the  trial  of  right,  fo  it  keeps  both  the  rule 
and  the  adminiftration  of  the  laws  uniform.  Thefe 
juftices,  though  thus  varied  and  (hifted  at  every  aftizes, 
are  all  fworn  to  the  fame  laws,  have  had  the  fame  edu¬ 
cation,  have  purfued  the  feme  fludies^  converfe  and 
confult  together,  communicate  their. decifions  and  re  fo¬ 
liations,  and  prefide  in  thofe  courts  which  are  mutually 
conneXed,  and  their  judgments  blended  together,  as  they 
are  interchangeably  courts  of  appeal  or  advice  to  each 
other.  Audience  their  adminiftration  of  juftice,  and 
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Trial,  conduct  of  trials,  are  confonant  and  uniform  ;  whereby 
that  confufion  and  contrariety  are  avoided,  which  Would 
^naturally  arife  from  a  variety  of  uncommunicating  judges, 
•or  from  any  provincial  eftablifhment.  But  let  us  now 
return  to  the  affizes. 

When  the  general  day  of  trial  is  fixed,  the  plaintiff 
or  his  attorney  muff  bring  down  the  record  to  the  af- 
fizes,  and  enter  it  with  the  prpper  officer,  in  order  to 
its  being  called  on  in  courfe. 

Thefe  fteps  being  taken,  and  the  caufe  called  on  in 
court,  the  record  is  then  handed  to  the  judge,  to  perufe 
and  obferve  the  pleadings,  and  what  iffues  the  parties 
are  to  maintain  and  prove,  while  the  jury  is  called  and 
fworn.  To  this  end  the  fheriff  returns  his  compulfive 
procefs,  the  writ  of  habeas  corpora  or  dijlringas ,  with  the 
.panel  of  jurors  annexed,  to  the  judge’s  officer  in  court. 

The,  jurors  contained  in  the  panel  are  either  fpecial 
or  common  jurors.  Special  juries  were  originally  intro¬ 
duced  in  trials  at  bar,  when  the  caufes  were  of  too  great 
nicety  for  the  difcuffion  of  ordinary  freeholder^ j  or 
where  the  (heriff  was  fufpe&ed  of  partiality,  though  not 
upon  fuch  apparent  caufe  as  to  warrant  an  exception  to 
him.  He  is  in  fuch  cafes,  upon  motion  in  court,  and 
.a  rule  granted  thereupon,  to  attend  the  prothonotary  or 
other  proper  officer  with  his  freeholder’s  book ;  and  the 
officer  is  to  take  indifferently  48  of  the  principal  free¬ 
holders  in  the  prefence  of  the  attorneys  on  both  fides  : 
who  are  each  of  them  to  ftrike  off  12,  and  the  remain¬ 
ing  24  are  returned  upon  the  panel.  By  the  ftatute 
3  Geo.  II.  c.  25.  either  party  is  entitled  Upon  motion 
to  have  a  fpecial  jury  ftruck  upon  the  trial  of  any  iffue, 
as  well  at  the  affizes  as  at  bar,  he  paying  the  extraor¬ 
dinary  expence,  unlefs  the  judge  will  certify  (in  pur- 
fuance  of  the  ftatute  24  Geo.  II.  c.  18.)  that  the  caufe 
required  fuch  fpecial  jury. 

A  common  jury  is  one  returned  by  the  fheriff  ac¬ 
cording  to  the  direflions  of  the  ftatute  3  Geo.  II.  c.  25. 
which  appoints  that  the  ftieriff  or  officer  ftiall  not  return 
a  feparate  panel  for  every  feparate  caufe,  as  formerly  ; 
but  one  and  the  fame  panel  for  every  caufe  to  be  tried 
at  the  fame  affizes,  containing  not  lefs  than  48,  nor 
more  than  72,  jurors  :  and  that  their  names  being  writ¬ 
ten  on  tickets,  ftiall  be  put  into  a  box  of  glafs  ;  and 
when  each  caufe  is  called,  1 2  of  thefe  perfons,  whofe 
names  ftiall  be  firft  drawn  out  of  the  box,  (hall  be  fworn 
upon  the  jury,  unlefs  abfent,  challenged,  or  excufed  ; 
or  unlefs  a  previous  view  of  the  meffuages,  lands,  or 
place  in  queftion,  ftiall  have  been  thought  neceffary  by 
the  court  ;  in  which  cafe,  fix  or  more  of  the  jurors  re¬ 
turned,  to  be  agreed  on  by  the  parties,  or  named  by  a 
judge  or  other  proper  officer  of  the  court,  ftiall  be  ap¬ 
pointed  by  fpecial  writ  of  habeas  corpora  or  dijlringas , 
to  have  the  matters  in  queftion  ffiown  to  them  by  two 
perfons  named  in  the  writ ;  and  then  fuch  of  the  jury 
as  have  had  the  view,  or  fo  many  of  them  as  appear, 
ftiall  be  fworn  on  the  inqueft  previous  to  any  other  ju¬ 
rors.  Thefe  afts  are  well  calculated  to  reftrain  any  fu- 
fpicion  of  partiality  in  the  fheriff,  or  any  tampering 
with  the  jurors  when  returned. 

As  the  jurors  appear  when  called,  they  fhall  be  fworn, 
unlefs  challenged  by  either  party.  See  the  article  CHAL¬ 
LENGE. 

If  by  means  of  challenges  or  other  caufe,  a  fufficient 
number  of  unexceptionable  jurors  doth  not  appear  at  the 
trial,  either  party  may.  pray  a  tales  ^ 


A  tales  is  a  fupply  of  fuch  men  as  are  fummoned  upon  Tri 
the  firft  panel,  in  order  to  make  up  the  deficiency.  For  y 
this  purpofe  a  writ  of  decern  tales,  06I0  tales ,  and  the 
like,  was  wont  to  be  iffued  to  the  fheriff  at  common  law 
and  muft  be  ftill  fo  done  at  a  trial  at  bar,  if  the  jurors 
make  default.  But  at  the  affizes,  or  nifi prius,  by  vir¬ 
tue  of  the  ftatute  55  Hen.  VIII.  c.  6.  and  other  fubfe- 
quent  ftatutes,  the  judge  is  empowered  at  the  prayer  of 
either  party  to  award  a  tales  de  circumjl antibus  of  per¬ 
fons  prefent  in  court,  to  be  joined  to  the  other  jurors  to 
try  the  caufe  ;  who  are  liable,  however,  to  the  fame 
challenges  as  the  principal  jurors.  This  is  ufually  done 
till  the  legal  number  of  12  be  completed  ;  in  which  pa¬ 
triarchal  and  apoftolical  number  Sir  Edward  Coke  hath 
difeovered  abundance  of  myftery. 

When  a  fufficient  number  of  perfons  impanelled,  or 
talefmen  appear,  they  are  then  feparately  fworn,  well 
and  truly  to  try  the  iffue  between  the  parties,  and  a  true 
verdidt  to  give  according  to  the  evidence ;  and  hence 
they  are.  denominated  “  the  jury, '-jurata,  and  “jurors,” 
fc.juratores . 

The  jury  are  now  ready  to  hear  the  merits;  and  to 
fix  their  attention  the  clofer  to  the  fadls  which  they  are 
impanelled  and  fworn  to  try,  the  pleadings  are  opened 
to  them  by  counfel  on  that  fide  which  holds  the  affirma¬ 
tive  of  the  queftion  in  iffue.  For  the  iffue  is  faid  to  lie, 
and  proof  is  always  firft  required  upon  that  fide  which 
affirms  the  matter  in  queftion:  in  which  our  law  agrees 
with  the  civil,  ei  incurnbit  probatio  qui  dicit ,  non  qm 
negat ;  cum  per  rerum  tiaturam  faBum-negantis  probatio 
nulla  Jit .  The  opening  counfel  briefly  informs  them 
what  has  been  tranfadled  in  the  court  above;  the  par¬ 
ties,  the  nature  of  the  adlion,  the  declaration,  the  plea, 
replication,  and  other  proceedings  ;  and  laftly,  upon 
what  point  the  iffue  is  joined,  which  is  there  fent  down 
to  be  determined.  Inftead  of  which,  formerly  the 
whole  record  and  procefs  of  the  pleadings  were  read  to 
them  in  Engliffi  by  the  court,  and  the  matter  of  iffue 
clearly  explained  to  their  capacities.  The  nature  of  the 
cafe,  and  the  evidence  intended  to  be  produced,  are 
next  laid  before  them  by  counfel  alfo  on  the  fame  fide; 
and  when  their  evidence  is  gone  through,  the  advocate 
on  the  other  fide  opens  the  adverfe  cafe,  and  fupports  it 
by  evidence ;  and  then  the  party  which  began  is  heard 
by  way  of  reply.  See  Pleadings. 

Evidence  in  the  trial  by  jury  is  of  two  kinds;  either 
that  which  is  given  in  proof,  or  that  which  the  jury 
may  receive  by  their  own  private  knowledge.  The 
former,  or proofs ,  (to  which  in  common  fpeech  the  name 
of  evidence  is  ufually  confined)  are  either  written  or  pa* 
rol ;  that  is,  by  word  of  mouth.  Written  proofs,  of 
evidence,  are,  I.  Records  ;  and,  2.  Ancient  deeds  of  30 
years  ftanding,  which  prove  themfelves  :  but,  3.  Mo¬ 
dern  deeds ;  and,  4.  Other  writings,  muft  be  attefted 
and  verified  by  parol  evidence  of  witneffes.  With  re¬ 
gard  to  parol  evidence  or  witneffes  ; .  it  muft  firft  be  re¬ 
membered  that  there  is  a  procefs  to  bring  them  in  by 
writ  of  fubpeena  ad  teftijicandum ;  which  commands 
them,  laying  afide  all  pretences  and  excufes,  to  appear 
at  the  trial  on  pain  of  iool.  to  be  forfeited  to  the  king  ; 
to  which  the  ftatute  5  Eliz.  c.  9.  has  added  a  penalty 
of  iol.  to  the  party  aggrieved,  and  damages  equivalent 
to  the  lofs  fuflained  by  want  of  his ‘evidence.  But  n 6 
witnefs,  unlefs  his  reafbnable  expences  be  tendered  him! 
is  bound  to  appear  at  all  j  nor,- if  he  appear,  is  he  bound 
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Trial,  to  give  evidence  till  fuch  charges  are  a&ually  paid  him  j 
i  -y— J  except  he  refides  within  the  bills  of  mortality,  and  is 
fummoned  to  give  evidence  within  the  fame.  This 
compulfory  procefi,  to  bring  in  unwilling  witnelfes,  and 
the  additional  terrors  of  an  attachment  in  cafe  of  dif- 
obedience,  are  of  excellent  ufc  in  the  thorough  inyedi- 
gation  of  truth  :  and,  upon  the  fame  principle,  in  the 
Athenian  courts,  the  witnelfes  who  were  fummoned  to 
attend  the  trial  had  their  choice  of  three  things :  either 
to  fwear  to  the  truth  of  the  fa 61  in  queftion,  to  deny  or 
abjure  it,  or  elfe  to  pay  a  line,  of  iooo  drachmas. 

All  witnelfes,  of  whatever  religion  or  country,  that 
have  the  ufe  of  their  reafon,  aTe  to  be  received  and  ex¬ 
amined,  except  fuch  as  are  infamous,  or  fuch  as  are  in- 
tereded  in  the  event  of  the  caufe.  All  others  are  com¬ 
petent  witnelfes  \  though  the  jury  from  other  circum- 
dances  will  judge  of  their  credibility.  Infamous  per- 
fons  are  fuch  as  may  be  challenged  as  jurors,  propter  de - 
HBum  ;  and  therefore  never  fliall  be  admitted  to  give 
evidence  to  inform  that  jury,  with  whom  they  were  too 
fcandalous  to  alfociate.  Intereded  witnelfes  may  be  ex¬ 
amined  upon  a  voir  dire ,  if  fufpedled  to  be  fecretly  con¬ 
cerned  in  the  event  \  or  their  intered  may  be  proved  in 
court.  Which  laft  is  the  only  method  of  fupporting  an 
obje&ion  to  the  former  clafs  ;  for  no  man  is  to  be  exa¬ 
mined  to  prove  his  own  infamy.  And  no  counfel,  at¬ 
torney,  or  other  perfon,  intruded  with  the  fecrets  of  the 
caufe  by  the  party  hhnfelf,  (hall  be  compelled,  or  per¬ 
haps  allowed,  to  give  evidence  of  fuch  converfation  or 
matters  of  privacy  as  came  to  his  knowledge  by  virtue 
of  fuch  trull  and  confidence  :  but  he  may  be  examined 
as  to  mere  matters  of  fa6l,  as  the  execution  of  a  deed  or 
the  like,  which  might  have  come  to  his  knowledge 
without  being  intruded  in  the  caufe. 

One  witnefs  (if  credible)  is  fufficient  evidence  to  a 
jury  of  any  fingle  fafl  :  though  undoubtedly  the  con¬ 
currence  of  two  or  more  corroborates  the  proof.  Yet 
our  law  confiders  that  there  -are  many  tranfa6lions  to 
which  only  one  perfon  is  privy  \  and  therefore  does  not 
always  demand  the  tedimony  of  two.  Pofitive  proof  is 
always  required,  where,  from  the  nature  of  the  cafe,  it 
appears  it  might  poflibly  have  been  had.  But,  next  to 
pefitive  proof,  circumdantial  evidence,  or  the  doftrine 
of  prefumptions,  mud  take  place  :  for  when  the  fa6l  it- 
felf  cannot  be  demondratively  evineed,  that  which  comes 
neared  to  the  proof  of  the  fa6l  is  the  proof  of  fuch  cir- 
cumdances  which  either  neceffarily  or  ufually  attend 
fuch  facls  \  and  tbefe  are  called  prefumptions ,  which 
are  only  to  be  relied  upon  till  the  contrary  be  aflually 
proved. 

The  oath  adminidered  to  the  witnefs  is  not  only  that 
what  he  depofes  diall  be  true,  but  that  he  diall  alfo  de- 
pofe  the  whole  truth  :  fo  that  he  is  not  to  conceal  any 
part  of  what  he  knows,  whether  interrogated  particu¬ 
larly  to  that  point  or  not.  And  all  this  evidence  is  to 
be  given  in  open  court,  in  the  prefence  of  the  parties, 
their  attorneys,  the  counfel,  and  all  bydanders  :  and 
before  the  judge  and  jury  :  each  party  having  liberty 
to  except  to  its  competency,  which  -exceptions  are  pub¬ 
licly  dated,  and  by  the  judge  are  openly  and  publicly 
allowed  or  difallovved,  in  the  face  of  the  country  :  which 
ttmft  curb  any  fecrct  bias  or  partiality  that  might  arife 
In  his  own  bread. 

When  the  evidence  is  gone  through  on  both  fides, 
Vol.  XX.  Part  II. 


the  judge,  in  the  prefence  of  the  parties,  the  counfel, 
and  all  others,  fums  up  the  whole  to  the  jury  omit¬ 
ting  all  fuperfluous  cireumdances,  obferving  wherein  the 
main  queftion  and  principal  iffue  lies,  dating  what  evi¬ 
dence  has  been  given  to  fupport  it,  with  fuch  remarks 
as  he  thinks  nc cedar y  for  their  dire6lion,  and  giving 
them  his  opinion  in  matters  of  law  arifing  upon  that 
evidence. 

i  be  jury,  after  the  proofs  arc  dimmed  up,  unlefs  the 
cafe  be  very  clear,  withdraw  from  the  bar  to  confider  of 
their  verdi6t  }  and  in  order  to  avoid  intemperance  and 
caufelefs  delay,  are  to  be  kept  without  meat,  drink,  fire, 
or  candle,  unlefs  by  permidion  of  the  judge,  till  they 
are  unanimoufiy  agreed.  A  method  of  accelerating  una¬ 
nimity  not  wholly  unknown  in  other  coriditutions  of  Eu¬ 
rope,  and  in  matters  of  greater  concern.  For  by  the 
golden  bull  of  the  empire,  if,  after  the  congrefs  is  open¬ 
ed,  the  eledlors  delay  the  ele6tion  of  a  king  of  the  Ro¬ 
mans  for  30  days,  they  diall  be  fed  only  with  bread  and 
water  till  the  dime  is  accomplished.  But  if  our  juries 
eat  or  drink  at  all,  or  have  any  eatables  about  them, 
without  confent  of  the  court,  and  before  verdi6l,  it  is 
finable  \  and  if  they  do  fo  at  his  charge  for  whom  they 
afterwards  find,  it  will  fet  afide  the  verdi£l.  Alfo,  if 
they  fpeak  with  either  of  the  parties  or  their  agents  af¬ 
ter  they  are  gone  from  the  bar,  or  if  they  receive  any 
fredi  evidence  in  private,  or  if,  to  prevent  difputes,  they 
cad  lots  for  whom  they  diall  find,  any  of  thefe  circum- 
dances  will  entirely  vitiate  the  verdift.  And  it  has  been 
held,  that  if  the  jurors  do  not  agree  in  their  verdi6t  be¬ 
fore  the  judges  are  about  to  leave  the  town,  though 
they  are  not  to  be  threatened  or  imprifoned,  the  judges 
are  not  bound  to  wait  for  them,  but  may  carry  them 
round  the  circuit  from  town  to  town  in  a  cart.  This 
neceftity  of  a  total  unanimity  fee  ms  to  be  peculiar  to  our 
own  conditution  \  or  at  lead,  in  the  nenibda  or  jury  of 
the  ancient  Goths,  there  was  required  (even  in  criminal 
cafes)  only  the  confent  of  the  major  part}  and  In  cafe  of 
an  equality,  the  defendant  was  held  to  be  acquitted. 

When  they  are  all  unanimoufiy  agreed,  the  jury  re¬ 
turn  back  to  the  bar  5  and  before  they  deliver  their  ver- 
di6l,  the  plaintiff  is  bound  to  appear  in  court,  by  him  {elf, 
attorney,  or  counfel,  in  order  to  anfwer  the  amercement 
to  lvhich  by  the  old  law  he  is  liable,  in  cafe  he  fails  in 
his  fuit,  as  a  punifiiment  for  his  falfe  claim.  To  be 
amerced,  or  a  mercie ,  is  to  be  at  the  king’s  mercy  with 
regard  to  the  fine  to  be  impofed  \  in  mifcricordia  domini 
regis  pro  f alfo  clamore  fuo.  The  amercement  is  difufed, 
but  the  form  dill  continues  }  and  if  the  plaintiff  does  not 
appear,  no  verdi6l  can  be  given  3  but  the  plaintiff  is 
faid  to  be  nonfuit,  non  fequitur  clamore?n  fuum .  There¬ 
fore  it  is  ufual  for  a  plaintiff,  when  he  or  his  counfel 
perceives  that  he  has  not  given  evidence  {Efficient  to 
maintain  his  iffue,  to  be  voluntarily  nonfuited,  or  with¬ 
draw  himfelf :  whereupon  the  crier  is  ordered  to  call  the 
plaintiff ;  and  if  neither  he,  nor  any  body  for  him,  ap¬ 
pears,  he  is  nonfuited,  the  jurors  are  difeharged,  the  ac¬ 
tion  is  at  an  end,  and  the  defendant  diall  recover  his 
cods.  The  reafon  of  this  pra6lice  is,  that  a  nonfuit  is 
more  eligible  for  the  plaintiff  than  a  verdi6l  againd 
him  :  for  after  a  nonfuit,  which  is  only  a  default,  he 
may  commence  the  fame  fuit  again  for  the  fame  caufe 
of  a6lion  \  but  after  a  verdi6l  had,  and  judgment  confe- 
quent  thereupon,  he  is  for  ever  barred  from  attacking 
3  O  the 
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Trial*  the  defendant  upon  the  fame  ground  of  complaint.  But 
]n  cafc  the  plaintiff  appears,  the  jury  by  their  foreman 
deliver  in  their  verdift. 

A  verdict,  vere  diElum ,  is  either  privy  or  public.  A 
privy  verdift  is  when  the  judge  hath  left  or  adjourned 
the  court :  and  the  jury,  being  agreed,  in  order  to  be 
delivered  from  their  confinement,  obtain  leave  to  give 
their  verdift  privily  to  the  judge  out  of  court  :  which 
privy  verdict  is  of  no  force,  unlefs  afterwards  affirmed 
by  a  public  verdift  given  openly  in  court ;  wherein  the 
jury  may,  if  they  pleafe,  vary  from  their  privy  verdift. 
So  that  the  privy  verdift  is  indeed  a  mere  nullity  ;  and 
yet  it  is  a  dangerous  praftice,  allowing  time  for  the 
parties  to  tamper  with  the  jury,  and  therefore  very  fel- 
doni  indulged.  But  the  only  effectual  and  legal  verdict 
is  the  public  verdift :  in  -which  they  openly  declare  to 
have  found  the  iffue  for  the  plaintiff,  or  for  the  defen¬ 
dant  ;  and  if  for  the  plaintiff,  they  affefs  the  damages 
alfo  fuRained  by  the  plaintiff,  in  confequence  of  the  in¬ 
jury  upon  which  the  aftion  is  brought. 

When  the  jury  have  delivered  in  their  vcrdift,  and  it 
is  recorded  in  court,  they  are  then  difeharged ;  and  fo 
ends  the  trial  by  jury  :  a  trial  which  ever  has  been,  and 
it  is  hoped  ever  will  be,  looked  upon  as  the  glory  of  the 
Engliffi  law.  It  is  certainly  the  moff  tranfeendant  pri¬ 
vilege  which  any  fubjeft  can  enjoy  or  wifh  for,  that  he 
cannot  be  affefted  either  in  his  property,  his  liberty,  or 
his  perfon,  but  by  the  unanimous  confent  of  12  of  his 
neighbours  and  equals.  A  conflitution  that  we  may 
venture  to  affirm  has,  under  providence,  fecured  the 
juft  liberties  of  this  nation  for  a  long  fucceffion  of  ages. 
*  Montef-  And  therefore  a  celebrated  French  writer  *,  wffio  con- 
quieu ,  Spir.  eludes,  that  becaufe  Rome,  Sparta,  and  Carthage,  have 
X.  xl  6.  l0ft  their  liberties,  therefore  thofe  of  England  in  time 
muft  periffi,  ffiould  have  recolleftcd  that  Rome,  Sparta, 
and  Carthage,  at  the  time  -when  their  liberties  were 
loft,  tvere  It  rangers  to  the  trial  by  jury. 

Great  as  this  eulogium  may  feem,  it  is  no  more  than 
this  admirable  conflitution,  when  traced  to  its  princi¬ 
ples,  will  be  found  in  fober  reafon  to  deferve. 

The  impartial  adminiftration  of  juftice,  which  fecures 
both  our  perfons  and  our  properties,  is  the  great  end  of 
civil  foeiety.  But  if  that  be  entirely  entruRed  to  the 
magittracy,  a  feleft  body  of  men,  and  thofe  generally 
felefted  by  the  prince  or  fuch  as  enjoy  the  higheft  offices 
in  the  Rate,  their  deeifions,  in  fpite  of  their  own  natu¬ 
ral  integrity,  will  have  frequently  an  involuntary  bias 
towards  thofe  of  their  own  rank  and  dignity  :  it  is  not 
to  be  expefted  from  human  nature,  that  the  few  fhould 
be  always  attentive  to  the  interefts  and  good  of  the  ma¬ 
ny.  On  the  other  hand,  if  the  power  of  judicature  were 
placed  at  random  in  the  hands  of  the  multitude,  their 
deeifions  would  be  wild  and  capricious,  and  a  new  rule 
of  aftion  would  be  every  day  eftablifhed  in  our  courts. 
It  is  wifely  therefore  ordered,  that  the  principles  and 
axioms  of  law,  which  are  general  proportions  flowing 
from  abftrafted  reafon,  and  not  accommodated  to  times 
or  to  men,  fhould  be  depofited  in  the  breafts  of  the 
judges,  to  be  occafionally  applied  to  fuch  fafts  as  come 
properly  afeertained  before  them.  For  here  partiality 
can  have  little  fcope;  the  law  is  well  known,  and  is  the 
fame  for  all  ranks  and  degrees  :  it  follows  as  a  regular 
eoncluflon  from  the  premiffes  of  faft  pre-eftablifhed.  But 
in  fettling  and  adjufting  a  queftion  of  faft,  when  intrud¬ 
ed  to  any  Angle  magiflrate,  partiality  and  injuRice  have 
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an  ample  field  to  range  in,  either  by  boldly  afferting  Tri; 
that  to  be  proved  which  is  not  fo,  or  more  artfully  by 
fuppreffing  fome  circumRances,  ftretching  and  warping 
others,  and  diffinguifhing  away  the  remainder.  Here 
therefore  a  competent  number  of  fenfible  and  upright 
jurymen,  chofen  by  lot  from  among  thofe  of  the  middle 
rank,  will  be  found  the  beft  inveftigators  of  truth,  and 
the  fureff  guardians  of  public  juflice.  For  the  moft 
powerful  individual’  in  the  Rate  will  be  cautious  of  com¬ 
mitting  any  flagrant  invafion  of  another’s  right,  when  he 
knows  that  the  faft  of  his  oppreffion  muR  be  examined 
and  decided  by  1 2  indifferent  men  not  appointed  till 
the  hour  of  trial  ;  and  that  when  once  the  faft  is  afeer¬ 
tained,  the  law  muR  of  courfe  redrefs  it.  This  there¬ 
fore  preferves  in  the  hands  of  the  people  that  Riare  which 
they  ought  to  have  in  the  adminiRration  of  public  juf¬ 
tice,  and  prevents  the  encroachments  of  the  more  power¬ 
ful  and  wealthy  citizens. 

Criminal  TRIALS,  The  regular  and  ordinary  method 
of  proceeding  in  the  courts  of  criminal  jurifdift ion  may 
be  diRributed  under  1 2  general  heads,  following  each 
other  in  a  progreflive  order:  viz.  1.  ArreR  ;  2.  Com¬ 
mitment  and  bail  ;  3.  Profecution  ;  4.  Procefs  ;  5.  Ar¬ 
raignment,  and  its  incidents ;  6.  Pica,  and  iffue;  7.  Trial, 
and  conviftion  ;  8.  Clergy;  9.  Judgment,  and  its  con- 
fequences ;  l  o.  Reverfal  of  judgment ;  11.  Reprieve,  or 
pardon;  12.  Execution.  See  Arrest,  Commitment, 
Presentment,  Indictment,  Information,  Appeal, 
Process  upon  an  Indictment,  Arraignment,  and 
Plea;  in  which  articles  all  the  forms  which  precede 
the  trial  are  deferibed,  and  are  here  enumerated  in  the 
proper  order. 

The  feveral  methods  of  trial  and  conviftion  of  of¬ 
fenders,  eRabliRied  by  the  laws  of  England,  were  for¬ 
merly  more  numerous  than  at  prefent,  through  the  fu- 
perRition  of  our  Saxon  aneeRors;  who,  like  other  north¬ 
ern  nations,  were  extremely  addifted  to  divination  ;  a 
charafter  which  Tacitus  obferves  of  the  ancient  Ger¬ 
mans.  They  therefore  invented  a  confiderable  number 
of  methods  of  purgation  or  trial,  to  preferve  innocence 
from  the  danger  of  falfe  witneffes,  and  in  confequence 
of  a  notion  that  God  would  always  interpofe  miraculouf- 
ly  to  vindicate  the  guiltlefs;  as,  1.  By  Ordeal;  2.  By 
Corsned  ;  3.  By  Battel.  Sec  thefe  articles. 

4.  A  fourth  method  is  that  by  the  peers  of  Great  Bri¬ 
tain,  in  the  Court  of  PARLIAMENT ;  or  the  Court  of 
the  Lord  High  STEWARD ,  when  a  peer  is  capitally  in- 
difted  ;  for  in  cafe  of  an  appeal,  a  peer  fliall  be  tried  by 
jury.  This  differs  little  from  the  trial  per patriam ,  or 
by  jury  ;  except  that  the  peers  need  not  all  agree  in 
their  verdift  ;  and  except  alfo,  that  no  fpecial  verdift 
can  be  given  in  the  trial  of  a  peer;  becaufe  the  lords  of 
parliament,  or  the  lord  high  Reward  (if  the  trial  be  had 
in  his  court),  are  judges  fufficiently  competent  of  the 
law  that  may  arife  from  the  faft;  but  the  greater  num¬ 
ber,  confiRing  of  12  at  the  leaR,  will  conclude,  and 
bind  the  minority. 

The  trial  by  jury,  or  the  country,  per  patriam,  is  alfo 
that  trial  by  the  peers  of  every  Briton,  which,  as  the 
great  bulwark  of  his  liberties,  is  fecured  to  him  by  the 
great  charter  :  nullus  liber  homo  capitatur ,  vel  imprifone- 
tur,  aut  exulet ,  aut  aliquo  alio  modo  defruatur ,  nifi per 
legale  judicium  parium  fuorum,  vel  per  legem  terra . 

When  therefore  a  prifoner  on  his  Arraignment  has 
pleaded  not  guilty,  and  for  his  trial  hath  put  himfelf 

upon 


[  474  ] 


T  R  I 


[ 


Trial,  upon  the  country,  which  country  the  jury  are,  the  fhe- 
'  riff  of  the  county  muft  return  a  panel  of  jurors,  liberos 
€t  legates  homines ,  de  viceneto  ;  that  is,  freeholders  with¬ 
out  juft  exception,  and  of  the  vifne  or  neighbourhood  ; 
which  is  interpreted  to  be  of  the  county  where  the  fa6l 
is  committed.  If  the  proceedings  are  before  the  court 
of  king’s  bench,  there  is  time  allowed  between  the  ar¬ 
raignment  and  the  trial,  for  a  jury  to  be  impanelled  by 
writ  of  venire  facias  to  the  fheriff,  as  in  civil  caufes  ; 
and  the  trial  in  cafe  of  a  mifdemeanor  is  had  at  niji  prius , 
unlefs  it  be  of  fucli  confequence  as  to  merit  a  trial  at  bar  ; 
which  is  always  invariably  had  when  the  prifoner  is  tried 
for  any  capital  offence.  But,  before  commiflioners  of 
uyer  and  terminer  and  gaol-delivery,  the  flierilT,  by  vir¬ 
tue  of  a  general  precept  diredled  to  him  beforehand,  re¬ 
turns  to  the  court  a  panel  of  48  jurors,  to  try  all  felons 
that  may  be  called  upon  their  trial  at  that  feflion  ;  and 
therefore  it  is  there  ufual  to  try  all  felons  immediately 
orfoon  after  their  arraignment.  But  it  is  not  cuftomary, 
nor  agreeable  to  the  general  courfe  of  proceedings,  un¬ 
lefs  by  confent  of  parties,  to  try  perfons  indidted  of 
fmaller  mifdemeanors  at  the  fame  court  in  which  they 
have  pleaded  not  guilty,  or  traverfed  the  indidlment. 
But  they  ufually  give  fecurity  to  the  court  to  appear  at 
the  next  aflizes  or  feflion,  and  then  and  there  to  try  the 
traverfe,  giving  notice  to  the  profecutor  of  the  fame. 

In  cafes  of  high-treafon,  whereby  corruption  of  blood 
may  enfue  (except  treafon  in  counterfeiting  the  king’s 
coin  or  feals),  or  mifprifion  of  fueh  treafon,  it  is  enadled 
by  ftatute  7  W.  III.  c.  3.  firft,  that  no  perfoa  fhall  be 
tried  for  any  fueh  treafon,  except  an  attempt  to  affafti- 
nate  the  king,  unlefs  the  indidlment  be  found  within 
three  years  after  the  offence  committed :  next,  that  the 
prifoner  {hall  have  a  copy  of  the  indidlment  (which  in¬ 
cludes  the  caption),  but  not  the  names  of  the  witneffes, 
five  days  at  leaft  before  the  trial,  that  is,  upon  the  true 
conftrudlion  of  the  adl,  before  his  arraignment;  for  then 
is  his  time  to  take  any  exceptions  thereto,  by  way  of  plea 
or  demurrer ;  thirdly,  that  he  (hall  alfo  have  a  copy  of 
the  panel  of  jurors  two  days  before  his  trial :  and,  laftly, 
that  he  fhall  have  the  fame  compulfive  procefs  to  bring 
in  his  ’witneffes  for  him,  as  was  ufual  to  compel  their 
appearance  againft  him.  And  by  ftatute  7  Ann.  c.  21. 
(which  did  not  take  place  till  after  the  deceafe  of  the 
late  pretender)  all  perfons  indidled  for  high-treafon,  or 
mifpriflons  thereof,  fhall  have  not  only  a  copy  of  the 
indidlment,  but  a  lift  of  all  the  witneffes  to  be  produced, 
and  of  the  jurors  impanelled,  with  their  profeflions  and 
.  places  of  abode,  delivered  to  him  ten  days  before  the 
trial,  and  in  the  prefence  of  two  witneffes,  the  better  to 
prepare  him  to  make  his  challenges  and  defence.  And 
no  perfon  indidled  for  felony  is,  or  (as  the  law  Hands) 
ever  can  be,  entitled  to  fueh  copies  before  the  time  of 
his  trial. 

When  the  trial  is  called  on,  the  jurors  are  to  be  fworn 
as  they  appear,  to  the  number  of  1 2,  unlefs  they  are 
challenged  by  the  party. 

Challenges  may  here  be  made,  either  on  the  part  of 
the  king,  or  on  that  of  the  prifoner  ;  and  either  to  the 
whole  array,  or  to  the  feparate  polls,  for  the  very  fame 
teafons  that  they  may  be  made  in  civil  caufes.  But  in 
criminal  caufes,  or  at  leaft  in  capital  ones,  there  is,  in 
favorem  vitce ,  allowed  to  the  prifoner  an  arbitrary  and 
capricious  fpecies  of  challenge,  to  a  certain  number  of 
jurors,  without  fhowing  any  caufe  at  all;  which  is  called 
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a  peremptonj  challenge  ;  a  provifion  full  of  that  tender-  Trial, 
nefs  and  humanity  to  prifoners  for  which  our  Englifh 
laws  are  juftly  famous.  This  is  grounded  on  two  rea- 
fons.  1.  As  every  one  muft  be  fenfible  what  fudden 
impreffions  and  unaccountable  prejudices  we  are  apt  tb 
conceive  upon  the  bare  looks  and  gefturcs  of  another  ; 
and  how  neceffary  it  is  that  a  prifoner)  when  put  to  de¬ 
fend  his  life)  fliould  have  a  good  opinion  of  his  jury,  the 
want  of  which  might  totally  difconcert  him  ;  the  law 
wills  not  that  he  fliould  be  tried  by  any  one  man  againft 
whom  he  has  conceived  a  prejudice,  even  without  being 
able  to  aflign  a  reafon  for  fueh  his  diflike.  2.  Becaufe, 
upon  challenges  for  caufe  ftiown,  if  the  reafon  aftigned 
prove  infufficient  to  fet  afide  the  juror,  perhaps  the  bare 
queftioning  his  indifference  may  fometimes  provoke  a 
refentment  ;  to  prevent  all  ill  confequences  from  which, 
the  prifoner  is-  ftill  at  liberty,  if  he  pleafes,  peremptorily 
to  fet  him  afide. 

The  peremptory  challenges  of  the  prifoner  muft, 
however,  have  fome  reafonable  boundary ;  otherwife  he 
might  never  be  tried.  This  reafonable  boundary  is  fel¬ 
led  by  the  common  law  to  be  the  number  of  35  ;  that 
is,  one  under  the  number  of  three  full  juries. 

If  by  reafon  of  challenges  or  the  default  of  the  jurors, 
a  fufficicnt  number  cannot  be  had  of  the  original  pa-»  , 

nel,  a  tales  may  be  awarded  as  in  civil  caufes,  till  the 
number  of  12  is  fworn,  “well  and  truly  to  try,  and 
true  deliverance  make,  between  our  fovereign  lord 
the  king  and  the  prifoner  whom  they  have  in  charge  ; 
and  a  true  verdidl  to  give,  according  to  their  evi¬ 
dence.” 

When  the  jury  is  fworn,  if  it  be  a  caufe  of  any  coil- 
fequence,  the  Indictment  is  ufually  opened,  and  the 
evidence  marfhalled,  examined,  and  enforced  by  the 
counfel  for  the  crown  or  profecution.  But  it  is  a  fettled 
rule  at  common  law,  that  no  counfel  ftiall  be  allowed  a 
prifoner  upon  his  trial  upon  the  general  iffue,  in  any  ca¬ 
pital  crime,  unlefs  fomc  point  of  law  fhall  arife  proper  to 
be  debated.  A  rule  which  (however  it  may  be  palli¬ 
ated  under  cover  of  that  noble  declaration  of  the  law, 
when  rightly  underftood,  that  the  judge  fhall  be  coun¬ 
fel  for  the  prifoner  ;  that  is,  fhall  fee  that  the  proceed¬ 
ings  againft  him  are  legal  and  ftridlly  regular)  feems  to 
be  not  at  all  of  a  piece  with  the  reft  of  the  humane 
treatment  of  prifoners  by  the  Englifh  luw.  For  upon 
what  face  of  reafon  can  that  afliftance  be  denied  to  fave 
the  life  of  a  man,  which  yet  is  allowed  him  in  profecu- 
tions  for  every  petty  trefpafs  ?  Nor  indeed  is  it,  ftridlly 
fpeaking,  a  part  of  our  ancient  law  ;  for  the  Mirrour, 
having  obferved  the  necefllty  of  counfel  in  civil  fuits, 

“  who  know  how  to  forward  and  defend  the  caufe  by 
the  rules  of  law,  and  cuftoms  'of  the  realm/’  immedi¬ 
ately  afterwards  fubjoins,  u  and  more  neceffary  are  they 
for  defence  upon  indidlments  and  appeals  of  felony, 
than  upon  other  venial  caufes.”  And,  to  fay  the  truth, 
the  judges  themfelvcs  are  fo  fenfible  of  this  defeat  in  out 
modern  practice,  that  they  feldom  fcruple  to  allow  a 
prifoner  counfel  to  ftand  by  him  at  the  bar,  and  to  in- 
ftrudl  him  what  queftions  to  alk,  or  even  to  afk  queftions 
for  him,  with  regard  to  matters  of  fadl  ;  for  as  to  mat¬ 
ters  of  law  arifing  on  the  trial,  they  are  entitled  to 
the  aftiftance  of  counfel.  But  ftill  this  is  a  matter  of 
too  much  importance  to  be  left  to  the  good  pleafure 
of  any  judge,  and  is  worthy  the  interpofition  of  the  le- 
giflature  ;  which  has  ftiown  its  inclination  to  indulge 
3  O  2  prifoners 
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prifoners  with  this  reafonable  affiftance,  by  enabling,  in 
Tributary.  *\atute  7  ^ *  HI.  c.  3.  that  perfons  inclined  for  fuch 
y^i*  high  treafon  as  works  a  corruption  of  the  blood  or  mif- 
prifonment  thereof  (except  treafon  in  counterfeiting  the 
king’s  coins  or  feals),  may  make  their  full  defence  by 
counfel,  not  exceeding  two,  to  be  named  by  the  prifoner, 
and  aftigned  by  the  court  or  judge  }  and  this  indulgence, 
by  ftatute  20  Geo.  II.  c.  30.  is  extended  to  parliamen¬ 
tary  impeachments  for  high-treafoa,  which  were  excep¬ 
ted  in  the  former  a <51. 

When  the  evidence  on  both  fides  is  clofed,  the  jury 
cannot  be  difehargtd  (unlefs  in  cafes  of  evident  neceffity) 
till  they  have  given  in  their  verdict.  If  they  find 


the  prifoner  not  guilty,  he  is  then  for  ever  quit  and  dis¬ 
charged  of  the  accufation,  except  he  be  appealed  of  fe¬ 
lony  within  the  time  limited  by  law.  And  upon  fuch 
his  acquittal,  or  difeharge  for  want  of  profecution,  he 
fliall  be  immediately  fet  at  large  without  payment  of  any 
fee  to  the  gaoler.  But  if  the  jury  find  him  guilty,  he 
is  then  faid  to  beconvi&ed  of  the  crime  whereof  he  Bands 
indicted.  See  the  article  Conviction  ;  and  fubfequent 
thereto,  the  articles  Judgment.  Attainder,  For¬ 
feiture,  Execution,  alfo  Benefit  o/Clergt,  Re¬ 
prieve,  Pardon. 

Trial,  in  Scotland '.  See  Scots  Law. 

1RIANDRIA,  (from  rgtig,  “  three,”  and  jg,  “  a 
man  or  hufband),”  the  name  of  the  third  clafs  in  Lin¬ 
naeus’s  fexual  fyftem,  confifting  of  plants  with  hermaphro¬ 
dite  flowers,  which  have  three  ftamina  or  male  organs. 

TRIANGLE,  in  Geometry,  a  figure  of  three  fides 
and  three  angles. 

TRIBE,  in  antiquity,  a  certain  quantity  or  number 
of  perfons,  when  a  divifion  was  made  of  a  city  or  people 
into  quarters  or  diftri&s. 

1RIBRACHYS,  in  Ancient  Poetry,  a  foot  confid¬ 
ing  of  three  fyllables,  and  thefe  ail  fhort  ;  as,  melius . 

I  RIBUNAL,  in  general,  denotes  the  feat  of  a  judge, 
called  in  our  courts  bench . 

1RIBUNE,  among  the  ancient  Romans,  a  magi¬ 
strate  chofen  out  of  the  commons,  to  proted  them 
again  ft  the  oppreftions  of  the  great,  and  to  defend  the 
liberty  of  the  people  againft  the  attempts  of  the  fenate 
and  confuls. 

The  tribunes  of  the  people  were  firft  eftablifhed  in 
the  year  of  Rmne  2 59.  The  firft  defign  of  their  crea¬ 
tion  was  to  (belter  the  people  from  the  cruelty  of  ufurers, 
and  to  engage  them  to  quit  the  Aventine  mount,  whi¬ 
ther  they  had  retired  in  difpleafure. 

.Their  number  at  firft  was  but  two  but  the  next  year, 
under  the  confulate  of  A.  Pofthumius  Aruneius  and  Caf- 
fius  Vifcellinus,  there  were  three  more  added ;  and  this 
number  of  five  was  afterwards  increafed  by  L.  Trebonius 
to  ten. 

Military  1 RIBUNE,  an  officer  in  the  Roman  army, 
commander  in  chief  over  a  body  of  forces,  particularly 
the  divifion  of  a  legion  \  much  the  fame  with  our  co¬ 
lonel,  or  the  French  maitre  de  camp. 

TRIBUTARY,  one  who  pays  tribute  to  another 
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order  to  live  in  peace  with  or  (hare  in  his  protec-  Triti 

tion.  #  It 

TRIBUTE,  a  tax  or  impoft  which  one  prince  orTngoni 
ft  ate  is-  obliged  to  pay  to  another  as  a  token  of  de¬ 
pendence,  or  in  virtue  of  a  treaty,  and  as  a  purchafe  of 
peace. 

TRICEPS,  in  Anatomy.  See  there,  Tables  of  the 
Mufcles. 

TRICHECUS,  Walrus  j  a  genus  of  aquatic  ani¬ 
mals  belonging  to  the  clafs  of  mammalia ,  and  order  of 
brut  a.  See  Mammalia  Index . 

TR1CHOMANES,  a  genus  of  plants  belonging  to 
the  clafs  of  crypt og amici,  and  order  of  fJices.  See  Bo¬ 
tany  Index. 

TRICOCCEyE,  “  three,”  and  kozx.^,  “  a 

grain”),  the  name  of  the  3 8th  order  in  Linnaeus’s  Frag¬ 
ments  of  a  Natural  Method,  confiding  of  plants  with 
a  ftngle  three-cornered  capfule,  having  three  cells,  or 
internal  divifions,  each  containing  a  ftngle  feed.  See 
Botany. 

T  RI  COS  AN  T  ITES,  a  genus  of  plants  belonging 
to  the  clafs  of  moncecia,  and  in  the  natural  fyftem  ran¬ 
ging  under  the  34th  order,  Cucurbit acecc.  See  Botany 
Index. 

TRIDENT,  an  attribute  of  Neptune,  being  a  kind 
of  feeptre  which  the  painters  and  poets  put  into  the 
hands  of  that  god,  in  form  of  a  fpear  or  fork  with  three 
teeth  ;  whence  the  word. 

TRIENNIAL,  an  epithet  applied  chiefly  to  offices 
or  e  m  pi  oy  men  ts  *  which  laft  for  three  years. 

1RIENS,  in  antiquity,  a  copper  money  of  the  va¬ 
lue  of  one  third  of  an  as,  which  on  one  fide  bore  a  Ja¬ 
nus’s  head,  and  on  the  other  a  water  rat. 

TRIENTALIS,  Chick  weed  Winter-green,  a 
genus  of  plants  belonging  to  the  clafs  of  heptandria ,  and 
in  the  natural  fyftem  ranging  under  the  20th  order, 
Rotacece.  Sec  Botany  Index. 

1  RIERS,  or  Treves.  See  Treves. 

I RIFOLIUM,  I  REFOIL,  or  Clover,  a  genus  of 
plants  belonging  to  the  clafs  of  diadelpkia,  and  in  the 
natural  fyftem  ranging  under  the  3  2d  order,  Papi/ionacece . 

See  Botany  Index. 

TRIG  A,  in  antiquity,  denotes  a  kind  of  car  or  cha¬ 
riot  drawn  by  three  horfes  ;  whence  the  name. 

TRIGLA,  a  genus  of  fifties  belonging  to  the  order 
of  thoracici.  See  Ichthyology  Index. 

TRIGLOCHIN,  a  genus  of  plants  belonging  to  the 
clafs  of  hex  an  dr  ia,  and  in  the  natural  fyftem  ranging 
under  the  fifth  order,  Tripeialoidecc .  See  Botany 
Index. 

TRIGLYPHS,  in  Arch  it  eSbure,  a  fort  of  ornament 
repeated  at  equal  intervals,  in  the  Doric  freeze. 

Dialing  Tricon.  See  Dialing. 

TR1GONALIS.  See  Pila. 

TRIGONELLA,  Feni  tGREEK,  a  genus  of  plants 
belonging  to  the  clafs  of  dwdelphia,  and  in  the  natural 
fyftem  arranged  under  the  3  2d  order,  Papilionacea .  Sea 
Botany  Index. 
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ture  afld  TRIGONOMETRY  is  the  application  of  arithme- 
"onftruc-  tic  to  geometry.  It  confifls  of  two  principal  parts, 
,n  of  Tri-  viz.  Plane  Trigonometry  and  SPHERICAL  TRIGO- 

nometri-  jr0METRY# 

[  *  es‘,  Plane  trigonometry  treats  of  the  application  of  num¬ 
bers  to  determine  the  relations  of  the  tides  and  angles  of 
a  plane  triangle  to  one  another. 

Spherical  trigonometry  treats  of  the  application  of 
numbers  in  like  manner  to  fpherical  triangles  ;  the  na¬ 
ture  of  thefe  will  be  explained  in  the  courfe  of  this  ar¬ 
ticle. 

Both  branches  of  the  fubjeft  depend  eflentially  upon 
certain  numerical  tables,  the  nature  and  conftru&ion  of 
which  we  (hall  now  proceed  to  explain. 

SECTION  I. 

NATURE  AND  CONSTRUCTION  OF 
TRIGONOMETRICAL  TABLES. 

It  has  been  demonftrated  in  Geometry  (Theor.  31. 
Se£l.  IV.)  that  any  angles  at  the  centre  of  a  circle  have 
to  one  another  the  fame  proportion  as  the  arches  in¬ 
tercepted  between  the  lines  which  contain  the  angles. 
Hence  it  is  eafy  to  infer,  that  an  angle  at  the  centre  of 
a  circle  has  the  fame  ratio  to  four  right  angles,  that  the 
arch  intercepted  between  the  lines  which  contain  the 
angle  has  to  the  whole  circumference.  It  alfo  follows 
that  we  may  employ  arches  of  a  circle  as  meafares  of 
angles,  and  thus  the  comparifon  of  angles  is  reduced  to 
the  comparifon  of  arches  of  a  circle.  From  this  prin¬ 
ciple  we  infer  the  confiflency  of  the  firfl  of  the  follow¬ 
ing  feries  of  definitions. 

Definitions. 

I.  If  two  flraight  lines  interfe£l  one  another  in  the 
centre  of  a  circle,  the  arch  of  the  circumference  inter¬ 
cepted  between  them  is  called  the  Meafure  of  the  angle 

plate  whieh  they  contain.  Thus,  (Plate  DXXXVI I.  fig.  1 .) 
IXXVll  ^ie  arc^  AB  is  the  meafure  of  the  angle  contained  by 
fig.  i.  the  lines  CA  and  CH. 

II.  If  the  circumference  of  a  circle  be  divided  into 
360  equal  parts,  each  of  thefe  is  called  a  Degree  ;  and 
if  a  degree  be  divided  into  60  equal  parts,  each  of  thefe 
is  called  a  Minute  ;  and  if  a  minute  be  divided  into  60 
equal  parts,  each  of  thefe  is  called  a  Second,  and  fo  on  \ 
and  as  many  degrees,  minutes,  feconds,  &zc.  as  are  in  any 
areh,  fo  many  degrees,  minutes,  fcconds,  &c.  are  faid  to 
be  in  the  angle  meafured  by  that  arch. 

Cor.  1.  Any  arch  is  to  the  whole  circumference  of 
which  it  is  a  part,  as  the  number  of  degrees  and  parts 
of  a  degree  in  it  is  to  the  number  360.  And  any 
angle  is  to  four  right  angles  as  the  number  of  degrees, 
Sec.  in  the  arch  which  is  the  meafure  of  the  angle  to 
360. 

Cor.  2.  Henee  alfo  it  appears  that  the  arches  which 
Eieafure  the  fame  angle,  whatever  be  the  radii  with 
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which  they  are  deferibed,  contain  the  fame  number  of  Nature  and 
degrees  and  parts  of  a  degree.  Conftruc- 

The  degrees,  minutes,  feconds,  &c.  contained  in  ant‘on  ^ 
arch  or  angle  are  commonly  written  thus,  23 0 
20'",  which  exprefiion  means  23  degrees  29  minutest 
32  feconds,  and  20  thirds. 

III.  Two  angles  which  make  together  two 
angles,,  alfo  two  arches  which  make  together  a 
circle,  are  called  the  Supplements  of  one  another. 

IV.  A  flraight  line  BG  drawn  through  B,  one  of 
the  extremities’of  the  arch  AB,  perpendicular  to  the  di¬ 
ameter  pafling  through  the  other  extremity  A,  is  called 
the  Sine  of  the  arch  AC,  or  of  the  angle  ACB,  having 
arch  AB  for  its  meafure. 

Cor.  I.  The  fine  of  a  quadrant  or  of  a  right  angle 
is  equal  to  the  radius. 

Cor.  2.  The  fine  of  an  arch  is  half  the  chord  of 
twice  the  arch. 

V.  The  fegment  AG  of  the  diameter  intercepted 
between  its  extremity  and  the  fine  BG  is  called  the^ 

Verfed  Sine  of  the  arch  AB,  or  of  the  angle  ACB. 

VI.  A  flraight  line  AH  touching  the  circle  at  A. 
one  extremity  of  the  arch  AB,  and  meeting  the  diame¬ 
ter  CB  which  pafies  through  B  the  other  extremity,  is 
called  the  Tangent  of  the  arch  AB,  or  of  the  angle 
ACB. 


Cor.  The  tangent  of  half  a  right  angle  is  equal  to 
the  radius. 

VII.  The  flraight  line  CH  between  the  centre  and 
the  extremity  ol  the  tangent  AH  is  called  the  Secant  of 
the  arch  AB  or  of  the  angle  ACB. 

Cor.  to  Def.  4,  6,  7.  The  fine,  tangent,  and  fe- 
cant  of  any  angle  ACB,  are  alfo  the  fine,  tangent, 
and  fecant  of  its  fupplement  BCE.  For  by  the  de¬ 
finition,  BG  is  the  fine  of  the  angle  BCE  5  and  if 
BC  be  produced  to  meet  the  circle  in  I,  then  AH  is 
the  tangent  and  CH  the  fecant  of  the  angle  ACI  or 
BCE. 

Cor.  to  Def*  4,  5,  6,  7.  The  fine,  verfed  fine,  tan¬ 
gent,  and  fecant  of  an  arch  which  is  the  meafure  of  the 
angle  ACB  is  to  the  fine,  verfed  fine,  and  fecant  of 
anv  other  arch  which  is  the  meafure  of  the  fame  angle, 
as  the  radius  of  the  firfl  arch  is  to  the  radius  of  the  fe- 
cond. 

Let  BG,  fig.  2.  be  the  fine,  AG  the  verfed  fine,  Fig.  2, 
AH  the  tangent,  and  CH  the  fecant  of  the  arch  AB  tu 
the  radius  CA  5  and  bg,  ag ,  a  h,  ch  the  fame  things  to 
the  radius  C  a .  From  fimilar  triangles  BG  :  bg  ::  BC  : 
b  C ;  and  becaufe  CG  :  CB  :  C  b')  ::  CA  :  C  ai 

therefore,  bv  divifion  AG  :  ag  ::  CA  :  C  a.  Alio 
AH:  ah  ::  CH  :  Ch  ::  CA  :  Ca. 

Hence  it  appears  that  if  tables  be  conffru&cd  exhi¬ 
biting  in  numbers  the  fines,  tangents,  and  verfed  fines  of 
certain  angles  to  a  given  radius,  they  will  exhibit  the 
ratios  of  the  fines,  tangents,  and  verfed  fines  of  the  fame 
angles  to  any  radius  whatever.  In  fuel)  tables,  which 
are  called  trigonometrical  tables,  the  radius  is  cither 
fuppofed  ij'Or  feme  number  in  the  feries.  10, 100,  1  coo, 


47§ 


T  R  I  G  O  N 

The  conffruflion  and  ufe  of  thefe  tables  we  (hall 


Fig.  i. 


Nature  and 

tiorTof  Tri-  Pre^ent^y  explain, 
gonometri-  VIII.  The  difference  between  any  angle  and  aright 
cal  Tables,  angle,  or  between  any  arch  and  a  quadrant,  is  called  the 
Complement  of  that  angle,  or  of  that  arch.  Thus,,  if 
the  angle  A  CD,  fig.  i.  be  a  right  angle,  and  conse¬ 
quently  the  arch  AD,  which  is  its  meafure,  a  quadrant, 
the  angle  BCD  is  the  complement  of  the  angle  BCA, 
and  the  arch  BD  is  the  complement  of  the  arch  AB. 
Alfo  the  complement  of  the  obtufe  angle  BCE  is  BCD, 
its  excefs  above  a  right  angle  3  and  the  complement  of 
the  arch  BDE  is  the  arch  BD. 

IX.  The  fine,  tangent,  or  fecant  of  the  complement 
of  any  angle  is  called  the  cofine,  cotangent,  or  cofecant 
of  that  angle.  Thus,  fuppofing  the  angle  A  CD  to  be 
a  right  angle,  then  BF=:CG,  the  fine  of  the  angle 
BCD,  is  the  cofine  of  the  angle  BCA  3  DK,  the  tan¬ 
gent  of  the  angle  BCD,  is  the  cotangent  of  the  angle 
JBCA,  and  CK,  the  fecant  of  the  angle  BCD,  is  the  co¬ 
fecant  of  the  angle  BCA. 

The  following  properties  of  the  lines  which  have 
been  defined  flow  immediately  from  their  pofition. 

1.  The  fum  of  the  fquares  of  the  fine  and  cofine  of 
any  angle  is  equal  to  the  fquare  of  the  radius.  For,  in 
the  right-angled  triangle  BGC,  BC*=BG*-f-GC% 
(Geometry,  Se<ff.  IV.  theor.  13.).  Now  BG  is  the 
fine,  and  CGzzBF  is  the  cofine  of  the  angle  BCA. 

2.  The  radius  is  a  mean  proportional  between  the 
tangent  of  any  angle  and  its  cotangent,  or  tan.  ACB  X 
cot.  ACBrzrad.1.  For  fince  DK,  CA  are  parallel, 
the  angles  DKC,  HCA  are  equal 3  now  CDK,  C  AH 
are  right  angles,  therefore  the  triangles  CDK,  HCA 
are  fimilar,  and  therefore  AH  :  AC  ::  CD  or  AC  :  DK, 
and  AC^AHxDK. 

3.  The  radius  is  a  mean  proportional  between  the  co¬ 
fine  and  fecant  of  any  angle.  Or  cof.  ACB  x  fee. ACB 
r=rad.a.  For  the  triangles  CGB,  CAH  are  fimilar  5 
therefore  CG  :  CB  or  CA  ::  CA  :  CH. 

4.  The  tangent  of  an  arch  is  a  fourth  proportional 
to  its  cofine,  its  fign  and  the  radius,  or  tan.  ACB  — 

coT  ACB  *rat^  ^or>  k°m  fim^ar  triangles  CG  :  GB 
CA  :  AH. 

Trigonometrical  tables  ufually  exhibit  the  fines,  tan¬ 
gents,  and  fecants  of  all  angles  which  can  be  expreffed 
by  an  exa<5t  number  of  degrees  and  minutes  from  1  mi¬ 
nute  to  90  degrees,  or  a  right  angle.  Thefe  may  be 
computed  in  various  ways,  the  molt  elementary  is  to 
calculate  them  by  the  help  of  principles  deducible  im¬ 
mediately  from  the  elements  of  geometry. 

It  has  been  demonflrated  in  Geometry,  (Se<B.  V. 
prob.  22.)  that  the  chord  of  one-fixth  of  the  circumfer¬ 
ence,  or  an  arch  of  6o°,  is  equal  to  the  radius  3  therefore, 
if  BD  be  an  arch  of  30°,  its  fine  BF  will  be  half  the 
radius  (cor.  2.  def.  4.).  Let  us  fuppofe  the  radius  to 
be  expreffed  by  unity,  or  1,  then  fin.  30°r=i  5  now 
lince  a  being  put  for  any  arch,  cof.*  tf-|-fin.*  tfzrrad.* 
(where  by  cof.*  a  is  meant  the  fquare  of  the  number  ex- 
prefiing  the  cofine  of  the  arch  a ,  &c.)  and  as  fin.*  30° 
therefore  cof*  30°=  I — &c.  Cof.  30°— 
-l\l3=M6  0254038. 

It  has  been  demonflrated  in  the  arithmetic  of  fines 
(Algebra,  §  35^0  2cof.*«~i+cof.2tf;  hence  we 
have  the  following  formula  for  finding  the  cofine  of  an 
arch,  having  given  the  cofine  of  its  double 3  cof.  azz 


fecants  from  the  formula  fee.  a= — ~ — . 

cof.  It 

We  have  here  very  briefly  indicated  the  manner  of 
conflru61ing  the  trigonometrical  cation ,  as  it  is  fometimes 
called.  T  here  are,  however,  various  properties  of  fines, 
tangents,  &c.  which  greatly  facilitate  the  a<5fual  calcu¬ 
lation  of  the  numbers,  thefe  the  reader  will  find  detail¬ 
ed  in  Algebra,  Se£f.  XXV.  which  treats  exprefsly  of 
the  Arithmetic  of  Sines. 

The  mofl  expeditious  mode  of  computing  the  fine  or 
cofine  of  a  fingle  angle  is  by  means  of  infinite  feries  i 
The  invefligation  of  thefe  is  given  in  Fluxions,  §  70.  3 
and  it  is  there  fhewn  that  if  a  denote  any  arch,  then, 
the  radius  being  expreffed  by  1, 


fin.  a~za —  • 


2  *  3 


Cof.  (7ZZ  I- 


I  *  2 


+ 


i  *  2  ’  3  *  4  *  5 

17* 


■  &c. 


&c. 
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To  apply  thefe  wrc  mufl  have  the  arch  expreffed  in  parts 
of  the  radius,  which  requires  that  we  know  the  pro¬ 
portion  of  the  diameter  of  the  circle  to  its  circumference. 
We  have  invefligated  this  proportion  in  Geometry, 
Trop.  6.  Sedl.  vi.  ;  alfo  in  Fluxions,  §  137. 5  and  fub- 
fequently  in  the  article  entitled  Squaring  the  Circle, 
From  thefe  feries  others  may  be  found  which  fhall 
exprefs  the  tangent  and  fecant.  Thus  becaufe  tan. 


OMETRY. 

-feof.  2«  By  this  formula  from  the  cofine  of 

we  may  find  that  of  150,  and  again  from  cof.  1 50 

may  find  cof.  y°  30',  and  proceeding  in  this  way  we  cal  Tab! 

may  find  the  cofincs  of  30  45',  i°  52'  30",  and  fo  on,' - r- 

till  after  11  bife&ions  the  cofine  of  52"  44'"  3**  45*  is 
found  ;  we  may  then  find  the  fine  of  this  arch  by  the 
formula  fin.  «=\/(  1 — -cof*  a).  Now,  as  from  the  na¬ 
ture  of  a  circle  the  ratio  of  an  arch  to  its  fine  approaches 
continually  to  that  of  equality,  when  the  arch  is  conti¬ 
nually  diminilhed,  it  follows  that  the  fines  of  very  fmall 
arches  will  be  very  nearly  to  one  another  as  the  arehes 
themfelves  :  Therefore,  as  52"  44'''  43*  to  i'  fo  is 

the  fine  of  the  former  arch  to  the  fine  of  the  latter. 

By  performing,  all  the  calculations  which  we  have 
here  indicated,  it  will  be  found  that  the  fine  of  1'  is 
.0002908882. 

It  has  been  fiiewn  in  the  arithmetic  of  fines  (Alge- 
§  3  55*)  that  a  and  b  being  put  for  any  two 
arches,  fin.  (<*+£)= 2  cof.  b  fin.  «— fin.  (a—b\  hence 
putting  i'  for  and  1',  2',  3',  &c.  fucceffively  for  a , 
we  have, 

fin.  2'zz2  cof.  T  X  fin.  1', 
fin.  3'—2  cof.  I'xfin.  2'— fin.  1', 
fin.  4'—2  cof.  I'xfin.  3' — fin.  2', 

&c. 

In  this  way  the  fines  for  every  minute  of  the  quadrant 
may  be  computed,  and  as  the  multiplier  cof.  1'  remains 
always  the  fame,  the  calculation  is  eafy.  If  inftead  of 
1  ,  the  common  difference  of  the  feries  of  arches  were 
any  other  angle,  the  very  fame  formula  would  apply. 

The  fines,  and  confequently  the  cofines  of  any  num¬ 
ber  of  arches  being  fuppofed  found,  their  tangents  may 

be  found  by  confidering  that  tan.  a  •  and  their 

col.  a 
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Conft r — ,  wTe  get,  after  dividing  the  feries  for  the  fine 

onofTri-  C°L  * 

ronometri-^y  that  for  the  cofine, 

al  Tables.  '  - 
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a 3  2  a5 

tan.  azzaA - -4 - 

3  1S 


1*1  a* 

7TF 


+  &c. 


And  in  like  manner,  dividing  unity  by  the  feries  for 


cof.  0,  becaufe  fee.  azz  - 

7  i 


fee.  a—  I  -j-  — 


s«4 


we  get 
6 1  a6 


+  &c. 


24  *  720 

We  fhall  conclude  what  we  propofed  to  fay  on  the 
conftnnftion  of  the  tables,  by  referring  fuch  of  our 
readers  as  with  for  more  extenfive  information  on  this 
fubje£t  to  Dr  Hutton’s  Introdu&ion  to  his  excellent 
Mathematical  tables  \  alfo  to  the  treatifes  which  treat 
exprefsly  of  trigonometry,  among  which  are  thofe  of 
Emerfon ,  Simpfon ,  BoumjcaJile ,  Cagnoli ,  Mauduit ,  La¬ 
croix ,  Legendre .  In  particular  we  refer  to  an  excel¬ 
lent  treatife  on  the  fubjedl  by  Mr  R .  Woodhoufe  of 
Caius  college,  Cambridge. 

Defcription  of  the  Table  of  Logarithmic  Sines ,  &c. 

That  trigonometrical  tables  may  be  extenfively  ufe- 
ful,  they  ought  to  contain  not  only  the  fine,  tangent, 
and  fecant  to  every  minute  of  the  quadrant,  but  alfo  the 
logarithms  of  thefe  numbers ;  and  tliefe  arc  given  in 
Dr  Hutton’s  Mathematical  Tables,  a  work  which  we 
have  already  mentioned  ;  as,  however,  the  fines,  &c.  or 
the  natural  lines,  &c.  as  they  are  called,  are  much  lefs 
frequently  wanted  than  their  logarithms,  we  have  only 
given  a  table  of  the  latter.  See  Logarithms. 

This  table  contains  the  logarithms  of  the  lines  and 
tangents,  or  the  logarithmic  fries  and  tangents ,  to  every 
minute  of  the  quadrant,  the  degrees  at  top  and  minutes 
defeending  down  the  left-hand  fide,  as  far  as  450,  and 
from  thence  returning  with  the  degrees  at  the  bottom 
and  the  minutes  afeending  by  the  right  hand  fide  to 
90°,  in  fuch  a  manner  that  any  arch  on  the  one  fide  is 
in  the  fame  line  with  its  complement  on  the  other,  the 
refpe&ive  lines,  colines,  tangents,  and  cotangents,  being 
in  the  fame  line  with  the  minutes,  and  on  the  columns 
figured  with  their  rcfpe&ive  names  at  top  when  the  de¬ 
grees  are  at  top,  but  at  the  bottom  when  the  degrees 
are  at  the  bottom.  The  differences  of  the  lines  and 
eolines  are  placed  in  columns  to  the  right-hand,  marked 
D  ^  and  the  differences  of  the  tangents  and  cotangents 
are  placed  in  a  column  between  them,  each  difference 
belonging  equally  to  the  columns  on  both  lides  of  it. 
Alfo  each  differential  number  is  fet  oppolite  the  fpace 
between  the  numbers  whole  difference  it  is.  All  this 
will  be  evident  by  infpe&ing  the  table  itfelf. 

There  are  no  logarithmic  fecants  in  the  table,  but 
thefe  are  eafily  had  from  the  cofines  \  for  fmee  fee.  azz 
rad.* 

— ,  therefore,  log.  fee.  a~ 2  log.  rad. — log.  cof.  a; 

now  log.  rad.  mo,  therefore  the  log.  fecant  of  any  arch 
is  had  by  fubtra&ing  its  log.  cofine  from  20. 

Ihe  log.  fine,  log.  tangent,  or  log.  fecant  of  any 
angle  is  exprelfed  by  the  fame  numbers  as  the  log.  line, 
log.  tangent,  or  log.  fecant  of  its  fupplement ,  there¬ 
fore,  when  an  angle  exceeds  90°,  fubtra£l  it  from  180° 

3 


and  take  the  log.  line,  &c.  of  the  remainder  for  that  of  Nature  and 
the  angle.  .Conft™c: 

To  find  the  log.  fine  of  any  angle  exprelfed  by  de-  gonomdri-- 
grees  and  minutes.  If  the  angle  be  lefs  than  450,  look  cal  Tables, 
for  the  number  of  degrees  at  the  top,  and  oppolite  to 
the  minutes  on  the  left  hand  will  be  found  the  fine  re¬ 
quired  \  thus  the  log.  fine  of  8°  10'  is  9.15245.  But  if* 
the  angle  be  450  or  more  than  450,  look  for  the  degrees 
at  the  bottom  and  the  minutes  on  the  right  hand,  and 
oppolite  will  be  found  the  log.  fine  required.  Thus  the 
log.  fine  of  58°  12'  is  9.92936.  The  very  fame  direc¬ 
tions  apply  for  the  cofine,  tangent,  and  cotangent  j  and 
from  what  has  been  faid,  the  manner  of  finding  the 
angle  to  degrees  and  minutes,  having  given  its  line,  &c. 
mull  be  obvious. 

If  the  angle  conlills  of  degrees,  minutes,  and  feconds, 
find  the  fine  or  tangent  to  the  degrees  and  minutes,  and 
add  to  this  a  proportional  part  of  the  difference  given 
in  the  column  of  differences  for  the  feconds,  obferving 
that  the  whole  difference correfponds  to  1'or  60".  Thus 
to  find  the  log.  fine  of  30°  23'  28" ;  fir  ft  the  fine  of 
30°  23'  is  9.70396.  The  difference  is  21.  As  60"; 

28  yc  2 1 

28"  ::  21  :  — — —  mo  nearly,  the  part  of  the  differ¬ 
ence  to  be  added,  therefore  the  fine  of  30°  23'  28"  is 
9.70406. 

On  the  contrary,  let  it  be  required  to  find  the  angler 
corrcfponding  to  the  tangent  10.14152. 

The  next  lefs  tangent  in  the  table  is  10. 14 140,  which 
correfponds  to  54°  io';  the  difference  between  the  pro¬ 
pofed  tangent  and  next  lefs  is  12  j  and  the  difference 
between  the  next  lefs  and  next  greater,  as  given  in  the- 

table,  is  26;  therefore,  26  :  12  ::  60"  :  — —  :  2 8" 

26 

nearly,  hence  the  angle  correfponding  to  the  propofed 
log.  tangent  is  340  10'  28". 

SECTION  II. 

PLANE  TRIGONOMETRY. 

The  following  propolitions  exprefs  as  many  of  the 
properties  of  plane  triangles  as  are  effentially  neceffary 
in  plane  trigonometry. 

Theor.  I. 

In  a  right-angled  plane  triangle,  as  the  hypothe- 
nufe  is  to  either  of  the  fides,  fo  is  the  radius  to 
the  fine  of  the  angle  oppofite  to  that  fide  ;  and 
as  either  of  the  lides  to  the  other  fide,  fo  is  the 
radius  to  the  tangent  of  the  angle  oppofite  to 
that  fide. 

Let  ABC  be  a  right-angled  plane  triangle  (fig.  3O,  Fig.  3.. 
of  which  AC  is  the  hypothenufe.  ^  On  A  as  a  centre 
with  any  radius,  deferibe  the  arch  DE  *r  draw  EG  at 
right  angles  to  AB,  and  draw  DF  touching  the  circle 
at  D,  and  meeting  AC  in  F.  Then  EG  is  the  line  of 
the  angle  A  to  the  radius  AD  or  AE,  and  DF  is  its 
tangent. 

The  triangles  AGE,  ADF  are  manifeftly  fimilar  to 
the  triangle  ABC.  Therefore  AC  :  CB  ::  AE  :  EG  y 
that  is,  AC  :  CB  ::  rad.  :  fin.  A. 

Again, 
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AB  ;  BC  ::  AD  :  DF ,  ,h,t  b  AB  :  BC 

Cor.  In  a  right-angled  triangle,  as  the  hypothenufe 
to  either  of  the  fides,  f'o  is  the  fecant  of  the  acute  angle 
adjacent  to  that  fide  to  the  radius.  For  AF  is  the  fecant 
of  the  angle  A  to  the  radius  AD  ;  and  AC  :  AB  ::  AF 
:  AD,  that  is,  AC  :  AB  ::  fee.  A  :  rad. 

Note .  1  his  proportion  is  moll  eafily  remembered 

nvhen  ftated  thus.  If  in  a  right-angled  triangle  the  liypo¬ 
thenufe  be  made  the  radius ,  the  fides  become  the  fines  of 
the  oppofle  angles  ;  and  if  one  of  the  fides  be  made  the v 
radius,  the  other  fde  becomes  the  tangent' of  the  oppofite 
wangle,  and  the  hypothenufe  its  fecant . 


Theor.  II. 

The  fides  of  a  plane  triangle  are  to  one  another  as 
the  fines  of  the  oppofite  angles. 

Tig.  4.  From  B  any  angle  of  the  triangle  ABC  (fig.  4.),  draw 
BD  perpendicular  to  AC.  Then,  by  laft  theorem, 

AB  :  BD  rad.  :  4in*  A, 
alfo  BD  :  BC  ::  fin.  C  :  rad. 

therefore  ex  equo  inverfely  (Geometry,  Se<ft.  III. 
Theor.  7.),  AB  :  BC  ::  fin.  C  :  fin.  A. 


Theor.  iy.  PIaneTn« 

rr  ..  ,  .  r  gonoraetry 

It  a  perpendicular  be  drawn  from  any  angle  of  a 

triangle  to  the  oppofite  fide  or  bafe  ;  the  fum  of 
the  fegments  of  the  bafe  is  to  the  fum  of  the 
other  two  fides  as  the  difference  of  thefe  fides 
to  the  difference  of  the  fegments  of  the  bafe. 

#  ABC  be  a  triangle  (fig.  6.),  and  BD  a  pcrpen-Fig. 
dicular  drawn  to  the  bafe  from  the  oppofite  aimle  • 

AD+DC  ;  AB  +  BC  ::  AB — BC  :  AD— DB*  ’ 

On,  B  as  a  centre  with  the  radius  BC,  deferibe  a 
circle  meeting  AC  in  E,  and  AB  in  G,  and  the  fame 
line  produced  in  F.  Then  AC  :  AF  ::  AG  :  AE  • 
now  AF  =  AB  +  BC,  and  AG  rr  AB — BC,  and  be- 
caufe  ED  n  DC,  AE  (or  AD — DE)  rr  AD — DC 
therefore  AC  :  AB-|-BC  y.  AB — BC  :  AD _ DC.  * 

Problem. 

Having  given  the  fum  of  any  two  quantities  and  alfo 
their  difference,  to  find  each  of  the  quantities. 

Solution.  To  half  the  fum  add  half  the  difference 
of  the  quantities,  and  it  will  give  the  greater  ;  and  from 
half  the  fum  fubtraft  half  the  difference,  and  it  will  give 
the  lefs. 


5. 


Theor.  III. 

The  fum  of  any  two  fides  of  a  triangle  is  to  their 
difference  as  the  tangent  of  half  the  fum  of  the 
angles  oppofite  to  thefe  fides  to  the  tangent  of 
half  their  difference. 


Let  ABC,  fig.  5.  be  a  triangle  ;  AB-j-BC  :  AB 
—BC  ::  tan*  (^lBCA+^lB  AC)  :  tan.-JG^BCA 
-^.BAC), 

In  AB  produced  take  BErrBC,  and  on  B  as  a  cen¬ 
tre  with  BC  or  BE  as  a  radius,  deferibe  the  femicircle 
ECF  meeting  AC  in  D  ;  join  BD,  CF,  and  CE,  and 
from  F  draw  FG  parallel  to  AC,  meeting  CE  in  G. 

Beeaufe  the  angles  CFE,  CBE,  ft  and  on  the  fame 
areh  CE,  and  the  former  is  at  the  circumference  of  the 
circle,  and  the  latter  at  the  eentre  ;  therefore,  the 
angle  CFE  is  half  the  angle  CBE  (Geometry, 
Sea.  II.  Theor.  XIV.)  ;  but  the  angle  CBE  is  the  fum 
of  the  angles  B  AC,  BC  A  (Geometry,  Sed.  I.  Theor. 
XXIII.)  ;  therefore  the  angle  CFE  is  half  the  fum  of 
the  angles  BCA,  BAC. 

Beeaufe  the  angle  BDC  is  the  fum  of  the  angles 
BaC,  ABD,  therefore  the  angle  ABD  is  the  difference 
between  the  angles  BDC,  BAD  ;  but  ftnee  BDrzEC, 
the  angle  BDC  is  equal  to  BCD  or  BCA,  therefore 
ABD  is  the  differetiee  df  the  angles  BCA,  BAC  ;  but 
ABD,  or  FBD,  being  an  angle  at  the  centre  of  the 
cirele,  is  double  the  angle  FCD  at  the  circumference, 
which  laft  is  equal  to  the  alternate  angle  CFG  ;  there¬ 
fore  the  angle  CFG  is  half  the  difference  of  the  angles 
BCA,  BAC. 


Beeaufe  CE  is  manifeftly  the  tangent  of-  the  angle 
CFE  to  the  radius  CF,  and  CG  the  tangent  of  the  an^le 
GFG  to  the  fame  radius;  therefore  CE  :  CG  ::  tan. 
CFE  .•  tan,  CFG,  that  is,  CE  :  CG  ::  tan.  4  (BCA 4! 
BAC)  :  tan.  4  (BCA — BAC);  but  beeaufe  FG  is  pa¬ 
rallel  to  AC,  CE  ;  CG  ::  AE  :  AF,  that  is,  CE  :  CG 
AB-f-BC  :  AB  —  BC,  therefore  AB  +  BC  :  AB 
“ tan.  4  (BCA  +  BAC)  tan.  4  (BCA— BAC). 


A  E  D  B  C. 

For  let  the  greater  of  the  two  quantities  be  expreffed 
by  the  line  AB,  and  the  lefs  by  BC  ;  bifeft  A  C  in  D, 
and  take  DE  equal  to  DB,  then  AEzrBC,  and  AB 
- — BC  zr  AB — AEmEB,  and  4  (AB— BC.)=DB  ; 
alfo  4  ( AB -f- BC)zz AD  ;  now  ABzs:  AD-f-DB  and 
BCz=  AD — DB,  therefore  the  truth  of  the  folution  is 
evident. 

In  a  plane  triangle  there  are  five  diftimft  parts, 
wliieh  are  fo  eonne&ed  with  one  another,  that  any 
three  of  them  being  given,  the  remaining  two  may  be 
found  ;  thefe  are,  the  three  fides  and  any  twro  of  the 
three  angles  ;  as  to  the  remaining  angle,  that  depends 
entirely  upon  the  other  two,  and  may  be  found  from 
them  independent  of  the  fides. 

If  one  of  the  angles  be  a  right  angle,  then  the  num¬ 
ber  of  parts  is  reduced  to  four?  and  of  thefe,  any  two 
being  given,  the  remaining  two  may  be  found. 


Solution  of  the  Cafes  of  Right-angled  Plane  Triangles . 

In  right-angled  triangles  there  are  four  cafes  which 
may  be  refolved  by  the  firft  theorem. 

Case  1.  The  hypothenufe  AC  (fig.  7.)  and  an  angle  ^ 
A  being  given,  to  find  the  fides  AB,  BC  about  the  ° 
right  angle. 


Solution. 


Bad.  :  fin.  A 
Rad.  :  cof.  A 


AC  :  BC, 
AC  :  AB. 


Example .  In  the  triangle  ABC,  let  the  hypothenufe 
AC  be  144,  and  the  angle  A  30°  22'.  Required  the 
fides  AB  and  BC. 


To  find  AB. 

Logarithms. 

To  find  BC 

Log. 

Rad*  -  -  , 

10.00000 

Rad. 

IC.COOOO 

Sih.  A  390  2  2 ' 

9.80228 

Cof.  A  390  22' 

9.88824 

AC  144 

2.15836 

AC  144 

2.15836 

bc=9i-3 

1.96064 

AB=iij.3 

2.04660 

Here 

TRIGONOMETRY. 

Tri-  Here  the  logarithms  of  the  fecond  and  third  terms 
5etrT  are  added,  and  the  logarithm  of  the  firft  term  fubtradted 
“^or  rejected  from  the  fam. 
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Solution.  Firft  fubtradt  the  fum  of  the  angles  A  and  Plane  Tri- 
B  from  1800,  and  the  remainder  is  the  angle  C  ;  then  g°nometr) 
AC  and  BC  are  to  be  found  from  thefe  proportions.  r~w  ""rm 


Case  2.  A  fide  AB,  and  an  acute  angle  A  (and 
confequently  the  other  angle  C)  being  given,  to  find 
the  hypothenufe  AC,  and  remaining  fide  BC. 

c  C  Cof.  A  :  rad.  ::  AB  :  AC, 

Solution,  j  Rad>  .  tan>  A  ..  AE  .  BCt 

Example .  In  the  triangle  ABC  are  given  AB  20 8, 
and  the  angle  A  350  1 6',  to  find  AC  and  BC. 

To  find  BC. 

Rad.  -  -  -  10.00000 


To  find  AC. 

Cof.  A  350  16'  9.9 1 194 


Rad.  - 
AB  208 


IO.OOOOC 

2.31806 

12.31806 


Solution. 


T  AC  :  AB  ::  rad.  :  cof.  A, 
|  Rad.  :  fin.  A  ::  AC  :  BC. 


To  find  A. 

AC  272  *  2.43457 


AB  252 
Rad.  - 


2.36549 

10.00000 

i2.36549 


To  find  BC. 

Rad.  -  -  10.00000 


Sin.  A  310  28'  9.71767 

AC  272  -  -  2.43457 

BC  142  -  -  2.15224 

Cof.  Ar:3L028'  9.93092  ' 

Case  4.  The  fides  AB  and  BC  about  the  right 
angle  being  given,  to  find  the  angle  A  (and  thence  C) 
and  the  hypothenufe  AC. 


Solution. 


C  AB  :  BC  :  rad.  :  tan.  A, 
*  |  Cof  A  :  rad. :  AB  :  AC. 


Example.  Let  the  fide  AB  be  186,  the  fide  BC  152. 
Required  the  angle  Aj  and  the  hypothenufe  AC. 


To  find  A. 

AS  186  -  2.2695* 


BC  152 

Rad. 


2.18184 

10.00000 


12.18184 


To  find  AC. 

Cof  A  390  15'  9.88896 


Rad.  - 
AB  186 


10.00000 

2.26951 

12.26951 


Tan.Ar:39D  15'  9-9I233  ACrr24 0.2  2.38055 

Solution  of  the  Cafes  of  Oblique-angled  Triangles . 

In  oblique-angled  triangles  there  are  alfo  four  cafes, 
which,  with  their  folutions,  are  as  follows. 

Case  i.  Two  angles  A  and  B,  and  a  fide  AB,  being 
given,  to  find  the  other  Tides  AC,  BC. 

Vol.  XX.  Part  II. 


Sin.  C  :  Sin.  B  ::  AB  :  AC, 

Sin.  C  :  Sin.  A  ::  AB  :  BC. 

The  truth  of  this  folution  is  obvious  from  Theor.  II. 

Example .  In  the  triangle  ABC  arc  given  the  fide* 
AB=z266,  the  angle  A  38°  40',  the  angle  B  7  20  1 6'; 
to  find  the  fides  AC  and  BC. 

Firft,  A-f-B=iio°  56',  and  i8o°-^no°  56^69° 
4'=C. 


Sin.  C  69°  4'  9.97 °35 


Tan.  A  350  16'  9.84952 
AB  208  -  2.31806 


Sin.  B  720  1 6' 
AB  266  - 


BC=i47.i  2.16758 


ACn254.7  2.40612 

CaSe  3.  The  hypothenufe  AC  and  a  fide  AB  being 
given,  to  find  the  angle  A  (and  confequently  C)  and 
the  fide  BC. 


9.97886 

2.42488 

12.40374 

2-43339 


Sin.  C  69°  4'  9.97035 


Sin.  A  38°  40' 
AB  266  - 


9-79573 

2.42488 

12.22061 


BC=:i77.9  2.25026 


Example .  Let  the  hypothenufe  AC  be  272,  and  the 
fide  AB  232.  Required  the  angle  A  and  the  fide 
BC. 


AC=27i.3 

Ca!se  2.  Two  fides  AC,  CB  (fig.  9.),  and  the  angle  Fig. 
A  oppofite  to  one  of  them,  being  given  \  to  find  the 
other  angles  B,  C,  and  alfo  the  other  fide  AB. 

Solution.  The  angle  B  is  found  by  this  propor¬ 
tion. 

CB  ;  AC  ::  fin.  A:  fin.  B. 

When  CB  is  lefs  than  CA,  the  angle  B  admits  of 
two  values,  one  of  which  is  the  fupplement  of  the  other; 
becaufe,  correfponding  to  the  fame  value  of  the  fide 
AC,  and  the  angle  A,  the  fide  BC  may  evidently  have 
two  diftindl  pofitions,  viz.  CB,  C  b .  The  angle  CB  A 
and  its  fupplement  C  b  A  being  found,  the  angle 
ACB,  alfo  the  angle  AC  b  may  be  found,  by  fub- 
trailing  the  fum  of  the  two  known  angles  from  1800, 
and  then  AB  and  A  b  may  be  found  by  thefe  propor¬ 
tions. 

Bin.  A  :  Sin.  ACB  ::  CB  :  AB, 

Sin.  A  :  Sin.  AC  b  ::  CB  or  C  b  :  A  b. 

This  is  called  the  ambiguous  cafe,  on  account  of  the 
angle  B  and  the  fide  AB  having  fometimes  two  va¬ 
lues. 

This  folution,  like  the  laft,  is  deduced  from  Theo¬ 
rem  II. 

Example .  Suppofe  AC  225,  BC  180,  and  the  angle 
A  4 2°  20';  to  find  the  remaining  parts. 


CB 

M 

00 

o 

*** 

2.25527 

AC 

225 

2.35218 

Sin. 

A  42°  20' 

9.8283O 

I  2.18048 

Sin.  ABC=57°  20' 

Or  fin.  A  b  C—  1 22  -4° 

9.92521 

In  the  triangle  ACB  we  have  now  the  fide  AC  ani 
the  angles  CAB,  C BA,  therefore  the  remaining  afigle 
ACB  and  fide  AB  may  Be  found  by  Cafe  I. ;  and  the 

fame  is  true  of  the  triangle  AC  h. 

3  P  Case 


1 


TRIGONOMETRY. 

■  Case  3.  Two  fides  CA,  CB  and  the  included  angle 
'  C  being  given,  to  find  the  remaining  angles  B,  A,  and 
fide  AB. 

Solution.  Find  AC-J-CB,  the  fum  of  the  Tides, 
and  AC  —  CB  their  difference  5  alfo  find  the  fum  of 
the  angles  A  and  B  (that  fum  is  the  fupplement  of  C), 
and  half  that  fum  5  then  half  the  difference  of  the 
angles  will  be  got  from  this  proportion*  (See  Theor. 

III.). 

AC+CB  :  AC— CB  ::  tan.|(B  +  A)  :  tan*4(B — A). 

Having  now  the  fum  and  difference  of  the  angles  B  and 
A,  the  angles  will  be  found  by  the  rule  given  in  the 
problem  following  Theor.  IV. 

The  remaining  fide  may  be  found  by  either  of  thefe 
proportions. 

Sin.  B  :  fin. C  ::  AC :  AB  5  or  fin.  A  :  fin.  C  ::  BC  :  AB. 


To  find  A. 

AC  105  -  2.021 19 

To  find  B.  Spie, 

BC  95  -  i-97772Ttison » 

trv 

AD  70.5  -  1.84819 

Rad.  -  10.00000 

BD  54.5  -  1.73640^' 

Rad.  -  10.00000 

11.84819 

n.73640 

Cof.  A  470  49'  9.82700 

Gof.  B  53®  -  9.75868 

For  the  application  of  plane  trigonometry,  fee  Men¬ 
suration,  Se£L  I. 

SECTION  III. 

SPHERICAL  TRIGONOMETRY. 
Theor.  I. 


Example .  Let  AC  be  1 28,  CB  90,  and  the  angle 
C  48°  12'.  Required  the  remaining  parts  of  the  tri¬ 
angle. 


AC+.CB  218 

2.33846 

AC— CB  38 

M7978 

tgn.  f  (B-J-A)  65°  54' 

-  IO-34938 

II.929I6 

tan,  i  (B — A)  21°  17' 

-  9-J9070 

Hence  by  the  given  rule  in  the  above-mentioned  pro¬ 
blem,  B=r87°  ii',  A  ==43°  3,7',  As  we  now  know  all 
the  angles  and  two  fides,  the  remaining  fide  may  be 
found  by  Cafe  I. 

Case  4.  The  three  fides  AB,  BC  and  AC  (fig.  10.) 
being  given,  to  find  the  three  angles  A,  B,  C. 

Solution.  Let  fall  a  perpendicular  CD  upon  the 
greateft  of  the  three  fides  from  the  oppofite  angle. 
Then  find  the  difference  between  AD  and  DB  by  this 
proportion. . 

AB  :  AC+CB  ::  AC— CB  :  AD— DB. 


If  a  fphere  be  cut  by  a  plane  through  the  centre, 
the  fe&ion  is  a  circle. 

The  truth  of  this  propofition  is  evident  from  the  de¬ 
finition  of  a  fphere.  See  Geometry,  Sedt.  IX.  Def.3. 

Definitions. 

I.  Any  circle  which  is  a  fedlion  of  a  fphere  by  a 
plane  pafimg  through  its  centre,  is  called  a  great  circle 
of  the  fphere. 

Cor.  All  great  circles  of  a  fphere  are  equal,  and  the 
centre  of  the  fphere  is  their  common  centre,  and  any 
two  of  them  bifedt  one  another. 

II.  The  pole  of  a  great  circle  of  the  fphere  is  a  point 
in  the  fuperficies  of  the  fphere  from  which  all  ftraight 
lines  drawn  to  the  circumference  of  the  circle  are 
equal. 

III.  A  spherical  angle  is  that  which  on  the  fuperficies 
of  a  fphere  is  contained  by  two  arches  of  great  circles, 
and  is  the  fame  with  the  inclination  of  the  planes  of 
thefe  great  circles. 

IV.  A  fpherical  triangle  is  a  figure  upon  the  fuperfi¬ 
cies  of  a  fphere  comprehended  by  three  arches  of  three 
great  circles,  each  of  which  is  lefs  than  a  femicircle. 


The  fegments  AD,  DB  may  now  be  found  feverally 
by  the  rule  given  for  finding  each  of  the  quantities 
wh.ofe  fum  and  difference  is  given,  and  then  the  angles 
A  and  B  may  be  found  by  the  following  propor¬ 
tions. 

CA  :  AD  ::  rad.  :  cof.  A, 

CB  :  BD  ::  rad.  :  cof.  B. 

The  angles  A,  B  being  found,  C  of  courfe  is  known. 
The  firft  part  of  this  folution  follows  from  Theor.  IV. 
ihe  latter  part  from  Theor.  I* 

Example .  Let  AB  be  125,  AC  105,  and  BC  95. 
Required  the  angles. 

In  this  cafe  AC-f  BCz=20o,  AC — BC=io,  there¬ 
fore  we  have 

125  :  200  ::  io  :  AD— DB2=^£*I£.=  I6. 

« 5 

Now  AD-f-DB=:j35,  therefore  ADrz'jo.c DB=^ 

54:5’ 


Theor.  II. 

The  arch  of  a  great  circle  between  the  pole  and 
the  circumference  of  another  circle  is  a  qua¬ 
drant. 

Let  ABC  be  a  great  circle  (fig.  11.),  and  D  itSpig.n 
pole  •,  let  the  great  circle  ADC  pafs  through  D,  and 
let  AEC  be  the  common  fedlion  of  the  planes  of  the 
two  circles,  which  will  pafs  through  E  the  centre  of 
the  circle,  join  DA,  DC.  Becaufe  the  chord  DA  is 
equal  to  the  chord  DC,  (Def.  2.)  the  arch  DA  is  equal 
to  the  arch  DC  5  now  ADC  is  a  femicircle,  therefore 
the  arches  AD  and  DC  are  quadrants. 

Cor.  1.  If  DE  be  drawn,  the  angle  AED  is  a  right 
angle,  and  DE  being  therefore  at  right  angles  to  every  L 

line  it  meets  with  in  the  plane  of  the  circle  ABC,  is  at 
right  angles  to  that  plane.  Therefore  the  ftraight  line 
drawn  from  the  pole  of  any  great  circle  to  the  centre 
®f  the  fphere  is  at  right  angles  to  the  plane  of  that  circle. 

CoR.  2.  The  circle  has  two  poles  D,  D',  one  on 

each. 
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ical  each  fide  of  its  plane,  which  are  the  extremities  of 
mie-a  diameter  of  the-  fphere  perpendicular  to  the  plane 
ABC. 

Theor.  III. 

A  fpherical  angle  is  meafured  by  the  areh  of  a 
great  circle  intercepted  between  the  great  circles 
containing  the  angle,  and  having  the  angular 
point  for  its  pole. 

Let  AB,  AC  be  two  arches  of  great  circles  con- 
taining  the  fpherical  angle  BAC  ;  let  BC  be  an  arch 
of  a  great  circle  intercepted  between  them,  and  having 
A  for  its  pole,  and  let  BD,  CD,  AD  be  drawn  to  D 
the  centre  of  the  fphere.  The  arches  AB,  AC  arc  qua¬ 
drants,  (Theor.  II.),  and  therefore  the  angles  ADB, 
ADC  right  angles;  therefore  (Geometry,  Sed.  VII. 
Def.  4.),  the  angle  BDC  (which  is  meafured  by  the 
arch  BC)  is  the  inclination  of  the  planes  of  the  circles 
BD  A,  CD  A,  and  is  equal  to  the  fpherical  angle  BAC 
>  (Def.  3.). 

Cor.  If  AB,  AC  two  arches  of  great  circles  meet  in 
A,  then  A  (hall  be  the  pole  of  a  great  circle  palling 
through  B  and  C. 

Theor.  IV. 

Two  great  circles  whofe  planes  are  perpendicular 
pafs  through  each  others  poles. 

3#  Let  ACBD,  AEBF  be  two  great  circles,  the 
planes  of  which  are  at  right  angles  to  one  another  ; 
from  G  the  centre  of  the  fphere,  draw  GC  in  the  plane 
ABCD  perpendicular  to  AB,  then  GC  is  alfo  perpen¬ 
dicular  to  the  plane  AEBF,  (Geometry,  Sed.  VII. 
Theor.  12.)  *,  therefore  C  is  the  pole  of  the  circle  AEBF, 
and  if  CG  be  produced  to  D,  D  is  the  other  pole  of  the 
cirele  AEBF. 

In  the  fame  manner,  by  drawing  GE  in  the  plane 
AEBF  perpendicular  to  AB,  and  producing  it  to  F, 
it  is  {hewn  that  E  and  F  are  the  poles  of  the  circle 
ABCD. 

Cor.  1.  If  two  great  circles  pafs  through  each  others 
poles,  their  planes  are  perpendicular  to  one  another. 

Cor.  2.  If  of  two  great  circles  the  firft  paflesthrough 
the  poles  of  the  fecond,  the  fecond  alfo  pafles  through 
the  poles  of  the  firft. 

Theor.  V. 

If  the  angular  points  of  any  fpherical  triangle  be 
made  the  poles  of  three  great  circles,  another 
triangle  will  be  formed  by  their  interfeefrions, 
fuch,  that  the  fides  of  the  one  triangle  will  be 
refpe&ively  the  fupplements  of  the  meafures 
of  the  angles  oppofite  to  them  in  the  other. 

■4*  Let  the  angular  points  of  the  triangle  ABC  be  the 
poles  of  three  great  circles  ;  which  by  their  interfec- 
tions  form  the  three  lunary  furfaces  D() ,  Fft,  and  EO; 
A  being  the  pole  of  EF,  B  the  pole  of  DI,  and  C  the 
pole  of  ED.  Then  the  triangle  DEF  which  is  com¬ 
mon  to  three  lunary  furfaces  will  be  in  every  refped 
&p.pkmental  to  the  triangle  ABC, 


For  let  each  fide  of  ABC  be  produced  to  meet  the  Spherical 
Tides  that  contain  the  angle  oppofite  to  it,  in  the  tri- Trigonomi* 
angle  DEF  ;  then,  becaufe  BC  paffes  through  the  poles  .  _  _ry__  ,j 
of  ED,  DF,  ED,  DF  muft  alfo  pafs  through  the  poles 
of  BC.  (Theor.  II.  Cor.  2.).  Therefore  the  points 
D,  ()  are  the  poles  of  BC.  In  like  manner  R,  F  aVe 
the  poles  of  AB,  and  E,  O  the  poles  of  AC.  Hence 
EL,  FK  are  quadrants,  (Theor.  II.)  ;  and  therefore  EF 
is  the  fupplement  of  KL,  but  fince  A  is  the  pole  of  EF, 

KL  is  the  meafurc  of  the  angle  at  A  ;  thus  EF  is  the 
fupplement  of  the  meafure  of  the  angle  at  A.  In  like 
manner  FD  is  the  fupplement  of  the  meafure  of  the  an¬ 
gle  at  B,  and  DE  the  fupplement  of  the  meafure  of  the 
angle  at  C. 

Further,  it  will  appear  in  the  fame  manner  that  BC 
is  the  fupplement  of  HM,  the*  meafure  of  the  angle  at 
D  ;  that  AB  is  the  fupplement  of  NK  the  meafure  of 
the  angle  at  F  ;  and  that  AC  is  the  fupplement  of  GL, 
the  meafure  of  the  angle  at  E. 

Theor.  VI, 

If  from  any  point  E,  which  is  not  the  pole  of  th& 
great  circle  ABC,  there  be  drawn  arches  of 
great  circles  EA,  EK,  EB,  &c.  the  greateft:  of 
thefe  is  EGA,  which  pafies  through  G  the  pole 
of  ABC,  and  EC  the  remainder  of  the  femicircle 
is  the  leaft,  and  of  the  other,  EK,  EB,  &c.  EK 
which  is  nearer  to  E  A  is  greater  than  EB,  which 
is  more  remote. 

Let  AC  be  the  common  fedion  of  the  planes  of  tire  Fig.  1$. 
great  circles  AEC,  ABC  ;  draw  EH  perpendicular  to 
AC,  which  will  be  perpendicular  to  the  plane  of  the 
circle  ABC  (Geometry,  Se6l.  VII.  Theor.  XII.),  and 
join  AE,  X E,  BE,  KH,  BH.  Then  of  all  the  ftraight 
lines  drawn  from  H  to  the  circumference,  HA  is  the 
greateft,  HC  the  leaft,  and  HK  greater  than  HB  : 
Therefore  in  the  right-angled  triangles  EH  A,  EHK, 

EHB,  EHC,  which  have  the  fide  EH  common,  EA 
is  the  greateft  hypothenufe,  EC  the  leaft,  and  EK 
greater  than  EB,  confequently  the  arch  EGA  is  the 
greateft,  EC  the  leaft,  and  EK  greater  than  EB. 

Theor.  VII. 

Any  two  Tides  of  a  fpherical  triangle  are  together 
greater  than  the  third,  and  all  the  three  fides 
are  together  lefs  than  a  circle. 

Let  ABC  be  a  fpherieal  triangle,  let  D  be  the  ceil- pig, 
tre  of  the  fphere,  join  DA,  DB,  DC.  The  folid  angle 
at  D  is  contained  by  three  plane  angles  ADB,  BDC, 

ADC,  any  two  of  which  are  greater  than  the  third, 
(Geometry,  Sed.  VII.  Theor.  XV.)  ;  and  therefore 
any  two  of  the  arches  AB,  BC,  AC  which  meafure 
thefe  angles  muft  be  greater  than  the  third  arch. 

To  prove  the  fecond  part  of  the  propofition,  pro¬ 
duce  the  fides  AB,  AC  until^  they  meet  again  in  E  ; 
then  EC  A  and  EBA  are  femicircles  ;  now  CB  is  lefs 
than  CE-f  EB,  therefore  CB  +  CA-fBA  is  lefs  than 
CE  +  EB  +  CA+BA,  but  thefe  four  arches  make  up 
two  fe  mi  circles  j  therefore  CB-J-  CA-j-BA  is  lefs  than 
a  circle. 

3  P  2 
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er.  equal,  or  lefs  than  a  riyht  ancle.  trv 


Fig.  17. 


Fig.  t8. 


Fig.  14. 


Fig.  1$. 


"  If  two  fides  of  a  fpherical  triangle  be  equal,  the 
angles  oppofite  to  them  are  equal,  and  con¬ 
verfely. 

In  the  triangle  ABC,  if  the  fides  AB,  AC  be  equal, 
the  angles  ABC,  ACB  are  alfo  equal.  If  AB,  AC  be 
quadrants,  ABC,  ACB  are  right  angl  es.  If  not,  let 
the  tangent  to  the  fide  AB  at  B  meet  EA  the  line  of 
'  common  fedtion  of  the  planes  AB,  AC  in  F,  and  let 
the  tangents  to  the  bafe  BC  at  its  extremities  meet  each 
other  in  G  ;  alfo,  let  FC,  FG,  EC,  and  EB  be  joined. 
Then  the  triangles  FEB,  FEC  have  FE  common, 
EBrzEC,  and  the  angle  AEB—AEC,  therefore  FB 
— FC,  and  the  angle  FCEzrFBE  a  right  angle:  hence 
FC  is  a  tangent,  and  the  triangles  FGB,  GCF  are  mu¬ 
tually  equilateral,  therefore  the  angle  FBGzrFCG,  and 
confequently  the  fpherical  angle  ABCrzACB. 

Again,  if  the  angles  ABC,  ACB  be  equal,  the  fide 
ABurAC.  For  if  in  fig.  14.  the  angle  ABC  be  equal 
^  ACB,  the  fide  Er  of  the  fupplc mental  triangle 
EEF  will  be  equal  to  the  fide  EE  (Theor.  V.);  there¬ 
fore  the  angle  EEF“EFE,  and  confequently  in  the 
triangle  ABC,  the  fide  AQrzAB  by  Theorem  V. 

Cor.  In  any  triangle  the  greater  angle  is  fubtended 
by  the  greater  fide  j  and  eonverfelv.  For  if  the  an<de 
ACB  be  greater  than  ABC  (fig.  18.)  let  BCE=  ABC, 
then  BErzEC,  and  ABzz  AE-f-EC,  which  is  greater 
than  AC  (Theor.  VII.).  The  converfe  is  demonftra- 
ted  in  the  fame  manner  as  the  like  property  of  plane 
triangles,  (Geometry,  Sed.  I.  Theor.  XIII.), 

Theor.  IX. 

All  the  angles  of  a  fpherical  triangle  are  toge¬ 
ther  greater  than  two,  and  lefs  than  fix  right 
angles. 

In  the  triangle  ABC  (fig.  14.)  the  three  angles 
are  together  lefs  than  fix  right  angles,  becaufe  when 
added  to  the  three  exterior  angles  they  only  make  fix  *, 
and  they  are  greater  than  two  right  angles,  becaufe  their 
meafures  GH,  KL,  MN,  added  to  EE,  EF,  FE,  are 
«qual  to  three  fcmicircles ;  and  EE,  EF,  FE  beino-  lefs 
than  two  femicircles  (Theor.  VII.)  GH,  KL,  MNmuft 
be  greater  than  one. 


equal,  or  lefs  than  a  right  angle/ 
Theor.  XI. 


Theor.  X. 

Any  two  angles  of  a  fpherical  triangle  are  to¬ 
gether  greater,  equal,  or  lefs  than  two  right 
angles,  according  as  the  fum  of  the  oppofite  fides 
is  greater,  equal,  or  lefs  than  a  femicircle :  and 
converfely. 

Let  the  fides  AB,  AC  (fig.  19.)  0f  the  fpherical 
triangle  ABC  be  produced  to  meet  in  D  ;  then  it  is 
evident,  that  according  as  the  fum  of  AB,  BC  is  great¬ 
er,  equal,  or  lefs  than  the  femicircle  A  BE,  the  fide 
BC  will  be  greater,  equal,  or  lefs  than  BD;  the  angle 
I)  or  A  mil  be  greater,  equal,  or  lefs  than  BCD,  and 
the  fum  of  the  angles  BAC,  BCA  greater,  equal,  or 
lefs  than  the  fum  of  BCA,  BCD,  which  is  two  right 
angles,  6 

Cor.  According  as  half  the  fum  of  any  two  fides  of 
2 


In  a  right-angled  triangle,  according  as  either  of 
the  fides  about  the  right  angles  is  greater,  equal, 
or  lefs  than  a  quadrant,  its  oppofite  angle  is 
greater,  equal,  or  lefs  than  a  right  angle  :  and 
converfely. 

Let  ABC  (fig.  20.)  be  a  triangle  right-angled  at  B,Fie. 
and  let  the  fides  AB,  BC  be  produced  to  meet  in  D  • 
then,  becaufe  they  pafs  through  each  others  poles,  Ethe 
middle  point  of  BAD  will  be  the  pole  of  BCD  ;  let  a 
great  circle  pafs  through,  the  points  CE.  The  arch  EC 
is  a  quadrant,  and  the  angle  ECB  a  right  angle.  Now 
it  is  plain,  that  according  as  AB  is  greater,  equal,  or 
lets  than  the  quadrant  EB,  the  oppofite  angle  ACB 
will  be  greater,  equal,  or  lefs  than  the  rioht  angle 
ECB,  and  converfely. 

Cor.  i.  If  the  two  fides  be  both  greater,  or  both  lefs 
than  quadrants,  the  hypothenuld  will  be  lefs  than  a 
quadrant ;  but  if  the  one  be  greater  and  the  other  lefs, 
the  hypothenufe  will  be  greater  than  a  quadrant,  and 
converfely. 

For  in  the  triangles  ABC,  AEC,  right-angled  at  B, 

E,  in  which  the  fides  AB,  BC  are  lefs,  and  confequent¬ 
ly  AD,  EC  greater  than  quadrants,  the  hypothenufe 
AC  is  lefs  than  a  quadrant,  becaufe  it  is  nearer  to  CB 
than  the  quadrant  CE.  But  in  the  triangle  a  BC,  of 
which  the  fide  a  B  is  greater,  and  BC  lefs  than  a  qua¬ 
drant,  the  hypothenufe  «  C  is  greater  than  a  quadrant, 
becaufe  it  is  further  from  CB  than  CE  is. 

Cor.  2.  In  every  fpherical  triangle,  of  which  the 
two  fides  are  not  both  quadrants,  if  the  perpendicular 
from  the  vertex  fall  with  in,  the  angles  at  the  bafe  will 
be  both  acute,  or  both  obtufe  j  but  if  it  fall  without, 
the  one  will  be  obtuie,  and  the  other  acute,  and  eou* 
verfely. 

Theor.  XII. 

In  any  right-angled  fpherical  triangle,  as  radius 
is  to  the  fine  of  the  hypothenufe,  fo  is  the 
fine  of  one  ot  the  oblique  angles  to  the  fine  of 
its  oppofite  fide. 

Let  ABC  (fig.  21.)  be  a  fpherical  triangle,  havingFig.  2; 
a  right  angle  at  B  5  and  let  AE,  BE,  CE  be  drawn 
to  the  centre  of  the  fpliere.  From  C,  in  the  plane 
■pC A,  Jet  CE  be  drawn  perpendicular  to  EA,  and 
from  E,  in  the  plane  EBA,  draw  EF  perpendicular 
to  the  fame  line,  and  let  CF  be  joined.  Then  becaufe 
EA  is  perpendicular  to  the  two  lines  CE,  EF,  it  is 
perpendicular  to  the  plane  CEF,  and  confequently  the 
plane  CEF  is  perpendicular  to  the  plane  EBA  ;  but 
the  plane  ECB  is  alfo  perpendicular  to  EBA  j  there¬ 
fore  their  line  of  common  fedlion  CF  is  perpendicular 
to  the  fame  :  Hence  CFE,  CFE  are  right  angles. 

Now  in  the  right-angled  triangle  CFE,  rad.  :  CE  :: 
fin.  E  :  CF ;  but  the  angle  CEF,  being  the  inclination 
of  the  planes  ECA,  EBA,  is  the  fame  with  the  fphe¬ 
rical  angle  CAB,  CE  is  the  fine  of  AC,  and  CF  the 
fine  of  BC;  therefore  rad.  :  fin.  AC  ::  fin.  A  :  fin.  BC. 

Cor. 
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5  meal  CoR.  I.  As  radius  to  the  cofine  of  either  of  the  fides, 
jr  nome-f0  \ s  t]ie  Cofine  of  the  other  to  the  cofine  of  the  hypo* 
ry*  ,  thenufe. 

u  For  Jet  the  great  circle  of  which  A  is  the  pole, 

*1'  2’  meet  the  three  fides  in  D,  E,  F  *,  then  F  is  the  pole  of 
AD  ;  and  applying  this  propofition  to  the  complemental 
triangle  FCE,  rad.  :  fin.  FC  ::  fin.  F  :  fin.  CE  \  that 
is,  rad.  :  cof.  EC  y.  cof.  AB  i  cof.  AC. 

Cor.  2.  As  radius  to  the  cofine  of  one  of  the  fides, 
fo  is  the  fine  of  its  adjacent  angle  to  the  cofine  of  the 
other  angle. 
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Then  (Theor.  13.  Cor.  2.)  rad.  :  cof.  A  ::  tan.  AC  :  Spherical 
tan.  AB.  Trigonome* 

Therefore,  (rad.  :  tan.  AC  ::)  cot.  AC  :  rad.  ::  cof. ,  try* 

A  :  tan.  AB, 

And  (Theor.  12.  Cor.  2.)  rad.  :  cof.  BC  ::  fin.  C  : 
cof.  A. 

Case  3.  Let  the  complement  of  the  fide  AB  be  the 
middle  part. 

Then  (Theor.  13.)  rad.  :  fin.  AB  ::  tan.  A  :  tan.  BC. 

Therefore  (rad.  :  tan.  A  ;:)  cot.  A  :  rad.  ::  fin.  AB  : 
tan.  BC. 


Theor.  XIII. 

In  any  right-angled  triangle,  as  radius  to  the  fine 
of  one  of  the  fides,  fo  is  the  tangent  of  the 
adjacent  angle  to  the  tangent  of  the  other 
fide. 


And  (Theor.  12.)  rad.  :  fin.  AC  ::  fin.  C  :  fin.  AB. 

We  are  indebted  for  the  foregoing  rule  to  Napier, 
the  celebrated  inventor  of  logarithms.  It  comprehends 
all  the  propofitions  which  are  neceflary  for  the  refolution 
of  right-angled  triangles,  and  being  eafily  remembered* 
is  perhaps  one  of  the  happieft  infiances  of  artificial  me¬ 
mory  that  is  known. 


3* 


* 


tJ  4* 


From  B  let  BE  be  drawn  perpendicular  to  DA,  and 
from  E,  EF  alfo  perpendicular  to  DA,  in  the  plane 
DCA,  to  meet  DC  in  F,  and  let  BF  be  joined.  It  may 
be  Ihown  as  in  the  preceding  propofition,  that  FB  is 
perpendicular  to  the  plane  DBA  j  hence  FB  is  the  tan¬ 
gent  of  BC,  and  FBE  is  a  right-angled  triangle  *,  there¬ 
fore  rad.  :  EB  ::  tan.  E  :  FB  \  that  is  rad.  :  fin.  AB  :: 
tan.  A  :  tan.  BC. 

Cor.  I.  As  radius  to  the  cofine  of  the  hypothenufe, 
fo  is  the  tangent  of  one  of  the  angles  to  the  cotangent 
of  the  other.  For,  in  the  complemental  triangle  FCE, 
(fig.  22.)  rad.  :  fin.  CE  ::  tan.  C  :  tan.  FE,  that  is, 
rad.  :  cof.  AC  ::  tan.  C  :  cot.  A,  or,  rad.  :  cof.  AG  :: 
tan.  A  :  cot.  C. 

Cor.  2.  As  radius  is  to  the  cofine  of  one  of  the 
angles,  fo  is  the  tangent  of  the  hypothenufe  to  the  tan¬ 
gent  of  the  fide  adjacent  to  that  angle. 

For  rad.  :  fin.  FE  ::  tan.  F  ;  tan.  CE  ;  that  is,  rad.  : 
cof.  A  ::  cot.  AB  :  cot.  AC,  or  rad.  :  cof.  A  ::  tan. 
AC  :  tan.  AB. 

Napier's  Rule  for  Circular  Parts ... 

Let  the  hypothenufe,  the  two  angles,  and  the  comple¬ 
ments  of  the  two  fides  of  any  right-angled  fpherical  tri¬ 
angle  be  called  the five  circular  parts  of  the  triangle.  Any 
one  of  thefe  being  confidered  as  the  middle  part,  let  the 
two  which  are  next  to  it  be  called  the  adjacent  parts,  and 
the  remaining  two  the  oppofite  parts.  Then  the  two  pre¬ 
ceding  theorems,  with  their  corollaries,  may  be  all  ex- 
preffed  in  one  propofition  adapted  to  practice,  as  follows. 

In  any  right-angled  fpherical  triangle,  the  reBangle 
under  radius ,  and  the  cofine  of  'the  middle  part ,  is  equal 
to  the  red  angle  under  the  cotangents  of  the  adjacent  parts , 
or  to  the  reBangle  under  the  fines  of  the  oppofite  parts . 

Case  i.  Let  the  hypothenufe  AC  be  the  middle 
part. 

Then,  rad.  :  cof.  AC  ::  tan.  C  :  cot.  A  (Theor.  13. 

Cor.  1.). 

Therefore  (rad.  :  tan.  C  ::)  cot.  C  :  rad.  ::  cof.  AC  : 

cot.  A. 

And  rad.  :  cof.  AB  ::  cof.  BC  :  cof.  AC  (Theor.  12. 

Cor.  1.). 

Case  2.  Let  the  angle  A  be  the  middle  part. 


Theor.  XIV. 

In  any  fpherical  triangle,  the  fines  of  the  fides  are 
proportional  to  the  fines  of  the  oppofite  angle. 


therefore  tan.  a  -f*  tan.  b  :  tan.  a  —  tan.  b  :  fin.  ( a~pb ) 
:  fin.  ( a — b)9  and  remarking  that  fin.  ( \a-\-b' )  =  2  fin. 

i  C  a+by 


This  propofition  has  been  demonfirated  in  the  cafe  2C^ 
of  right-angled  triangles.  Let  ABC  be  any  oblique- 
angled  triangle,  divided  into  two  right-angled  triangles, 

ABD,  CBD,  by  the  perpendicular  BD,  falling  from 
the  vertex  upon  the  bafe  AC.  In  the  former,  the 
complement  of  BD  being  the  middle  part,  rad.  X  fin. 

BD  =  fin.  AB  x  fin.  A,  (Napier's  Rule).  In  the 
latter,  the  complement  of  BD  being  the  middle  part, 
rad.  X  fin.  BD  =  fin.  BC  x  fin.  C.  Hence  fin.  AB 
X  fin.  A  =z  fin.  BC  X  fin.  C,  and  fin.  AB  :  fin.  BC  :: 
fin.  C  :  fin.  A. 

CoR.  I.  The  cofines  of  the  two  fides  are  to  one 
another  diredlly  as  the  cofines  of  the  fegments-  of  the 
bafe.  This  is  proved  by  making  AB,  BC  the  middle 
part. 

Cor.  2.  The  tangents  of  the  two  fides  are  to  one 
another  inverfely  as  the  cofines  of  the  vertical  angles. 

This  will  follow  from  making  the  angles  ABD,  CBD 
the  middle  parts. 

Lemma  i.  The  fum  of  the  tangents  of  two  arches  is 
to  their  difference ,  as  the  reBangle  under  the  fine  and 
cofine  of  half  their  fum  to  the  reBangle  under  the  fine 
and  cofine  of  half  their  difference . 

For,  putting  a  and  b  for  any  two  arches,  by  the 
arithmetic  of  fines  (Algebra,  §  353.), 

Sin  a  cof.  b-\- cof.  a  fin.  Z>r=fin.  («-{-£)• 

Let  each  fide  of  this  equation  be  divided  by  cof.  ^ 
cof.  b ,  and  we  get 

fin.  a  f  fin.  b fin.  (^  +  ^0 

cof.  a  cof.  b  fin.  a  cofiA 

.  fin. (a-fA) 

that  is,  tan.  «-J-tan*  ■  a  y 

In  like  manner,  from  the  formula  fin.  («— h)  rr 
fin.  a  cof.  b—  cof.  a  fin.  b,  we  get 

fin.  (« — b ) 


tan.  a — tan.  b  rr 


fin.  a  cof.  b  7 
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Spherical  *.  +  £)  cof.  *.  (fl  +  £),  and  fin.  (o — b )  =  2  fin. 

rigonome- £  ^ cof.  4  (tf — £),  (ALGEBRA,  §  358)  it  follows 
t  that  tan.  a  +  tan.  b  :  tan.  a  —  tan.  b  ::  fin.  4  («+£) 
cof.  4  (a  +  £)  :  fin.  4  (a — b )  cof.  4  (« — £). 

Lemma  2.  The  fum  of  the  fines  of  two  arches  is  to 
their  difference ,  as  the  re&angle  under  the  fine  of  half 
the  fum  and  cofine  of  half  the  difference  of  thefe  arches  is 
to  the  re  Bangle  under  the  fine  of  half  the  difference  and 
cofine  of  half  the  fum . 

For  ij:  lias  been  fhown  in  the  arithmetic  of  fines  (Al¬ 
gebra,  §  355),  that 

Sin.  (jo  +  f)  +  fin.  (p — q)  =z  2  fin  *  p  cof.  q. 

Sin.  (p^q)  — fin.  (/> — <7)  z=  2  cof.  p  fin.  q. 

Let  pzz  4  a  +  4  and  qzz  \  a —  4  b ,  fo  that  77+y, 
"zza  and p — then  thefe  formulas  become 

Sin.  tf+fin.  bzz  2  fin  4-  («  +  £)  cof.  4  (1 a — b) 

Sin.  a—  fin.  bzz  2  cof.  4  («+£)  fin.  4*  (« — £). 

Therefore,  fin.  «  +  fin.  b  :  fin.  a  —  fin.  b  fin.  4  (a+£) 
cof.  4  (« — £)  :  cof.  4  («+£)  fin.  4  (« — b ). 

Lemma  3.  The  fum  of  the  fines  of  two  arches  is  to 
their  difference ,  as  the  tangent  of  half  the  fum  of  thefe 
arches  is  to  the  tangent  of  half  their  difference . 

For,  dividing  the  latter  antecedent  and  confequent  of 
the  proportion  in  the  foregoing  lemma  by  cof.  4  ( a+b ) 
X cof.  4  (7/ — b ),  we  have  fin.  0+fin.  b  ;  fin.  a —  fin.  b  :: 
fin.  4  («  +  £)  ,  fin.  4  («— £)  a1  ^  ,  r  fin. 

col.  4  (a  +  b)  cof.  4  (a~~*b)  5  cof. 

tan.  fin.  a4  +  fin.  £  :  fin.  a  —  fin.  £  ::  tan.  4  (a  +  £)  : 
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fliall  alfo  put  s  for  §  (*+£),  for  a  (a—b),  s’  for  S,,lleri„, 
*  0+7).  d'  for  4  (/>—?),  S  for  |  (A+B),  D  for Trigono„e. 
k  (A — B),  S'  for  £  (P+Q),  and  D'  for  \  (P — Q).  trv. 


Theor.  XV. 


tan.  4  (0 — b). 

Lemma  4.  The  fum  of  the  cofines  of  two  arches  is 
to  their  difference ,  as  the  cotangent  of  half  the  fum  of 
thefe  arches  is  to  the  tangent  of  half  their  difference . 

By  Arithmetic  of  fines  (Algebra,  §  355.), 

cof.  (/? — q)  +  cof.  (/?+y):=  2  c°fi  P  cof 
H  "  cof.  ( p — q)  —  cof.  (/>+?):=:  2  fin.  p  fin.  q. 

Let  pz. z  4  (b-\-a)  and  qz r  4  (£— a),  then  p — qzza 
and  p+qzzby  and  the  two  formulas  become 

cof.  a  +  cof.  bzz  2  cof.  4  (£  +  0)  cof.  4  ( b—a ), 
cof.  a — cof.  biz:  2  fin.  4  ( [b+a )  fin.  4  ( b — a )  j 

Hence,  cof.  «+.  cof.  b  \  cof.  a — cof.  b  ::  cof.  4  (£+0) 
cof.  4  (£—<*).  :  fin.  i  (£+«)  fin.  4  (£—.*). 


and  dividing  the  latter  antecedent  and  cenfequent  by 
fin.  4  (£  + 0)  cof.  4  (£ — cr), 

cof.  o+cof.  Z- :  cof.  a— cof.  £  ::  cof-  j  OHg) 

fin.  -I  (£+«) 

fin.  -J  (& — fl)  .  cof. 

•  cofil  (*—*)’  that  1Sj  becaufe  JhT  =  C0t- 
j  fin*  ,  ,, 

and  y  =  tan*  we  nave  cof.  a  +  cof.  £  :  cof.  0 

cof.  b  ::  cot.  4  (£+a)  :  tan.  4  (£< — 0). 


"ig.  26. 


In  the  demonfiration  of  the  remaining  theorems,  we 
fhall  put  A,  B  for  the  angles  A  and  B  at  the  bafe  of 
the  fpherical  triangle  ACB  (fig.  26),  *  and  b  for  the 
fides  oppofite  to  thefe  angles,  p  and  q  for  the  fegments 
of  the  bafe  BD,  AH  made  by  the  perpendicular  arch 
CD,  P  and  Q  for  the  vertical  angles  BCD,  ACD  ,  we 


In  any  fpherical  triangle,  the  tangent  of  half  the 
fum  of  the  fegments  of  the  bafe  is  to  the  tan¬ 
gent  of  half  the  fum  of  the  two  fides,  as  the 
tangent  of  half  their  difference  to  the  tangent 
of  half  the  difference  of  the  fegments  of  the 
bafe. 


For  by  Theor.  XIV.  Cor.  1.  cof.  a  :  cof.*£  ::  cof.  p 
:  cof.  q ;  therefore,  cof.  a  +  cof.  b  :  cof.  a  ~  cof.  b 
::  cof.  p  -J-  cof.  q  :  cof.  p — cof.  q9  hence  (Lemma  4.) 
cot.  s  :  tan.  d 1 : :  cot.  sf :  tan.  d\  or  cot.  j-  ;  cot.  /  ::  tan.  d 
:  tan.  d'  •>  but  cot.  s :  cot.  d tan.  sf :  tan.  s,  therefore, 
tan.  s'  :  tan  j*  ::  tan.  d  :  tan.  d'.  This  propofition  ex- 
preffed  in  words  at  length  is  the  theorem  to  be  demon- 
flrated. 


Theor.  XVI. 


The  cotangent  of  half  the  fum  of  the  vertical 
angles  and  the  tangent  of  half  their  difference, 
or  the  cotangent  of  half  their  difference  and  the 
tangent  of  half  their  fum,  according  as  the  per¬ 
pendiculars  fall  within  or  without,  are  recipro¬ 
cally  proportional  to  the  tangents  of  half  the 
fum  and  half  the  difference  of  the  angles  at  the 
bafe.  6 


I 


For,  taking  the  cafe  in  which  the  perpendicular  CD  Fig.  27. 
(fig.  27O  falls  within,  let  EFG  be  the  fupplemental 
triangle,  let  the  arches  GE,  GF  meet  again  in  L,  and 
produce  CA,  CB  to  meet  EF  in  H  and  K.  Becaufe 
G  and  L  are  the  poles  of  AB,  the  perpendicular  CD, 
if  produced,  will  pafs  through  G  and  L  j  let  it  meet  EF 
in  I  $  then,  becaufe  C  is  the  pole  of  EF,  the  arch  GCI 
^is  perpendicular  to  EF,  and  fince  E  is  the  pole  of  BC, 
KEma  quadrantrrFH,  and  EHzrKF,  and  IF — IE=r 
IK— IH.  In  the  triangle  LEF,  by  the  preceding  pro¬ 
pofition,  tan.  4  (FI-f-IE)  :  tan.  4  (FL-f-LE)  tan. 

4  (FL— LE)  :  tan.  4  (FI— IE)  or  tan.  4  (KI— IH). 

Now  FI  4-  IE,  or  FE,  being  the  fupplement  of  C, 
(Theor.  5.),  tan.  \  FErrcot.  4  C  ;  and  FL,  LE  being 
the  fupplements  of  FG  and  GE,  FL  and  LE  are  the 
meafures  of  the  angles  A,  B  ;  moreover,  IK,  IH  are 
the  meafures  of  the  angles  BCD,  ACD,  therefore, 
cot.  4  C,  or  cot.  4  (P  +  QJ  :  tan.  4  (A-j-B)  :  tan. 

4  (A — B)  :  tan.  4  (P — QJ»  In  the  very  fame  way 
it  may  be  proved,  when  the  perpendicular  falls  without 
the  triangle,  that  cot.  4  (P — Q  )  ;  tan.  4  (A+B)  :: 
tan.  4  (A — B)  :  tan.  4  (F  +  Q.)* 


Theor.  XVII. 


In  any  fpherical  triangle,  the  fine  of  half  the  fum 
of  the  fides  is  to  the  fine  of  half  their  difference, 
as  the  cotangent  of  half  the  vertical  angle  to  the 
tangent  of  half  the  difference  of  the  angles  at 
the  bafe. 


For  fince  tan. 


a  ;  tan.  bi:  cof.  Q  :  cof.  P,  therefore, 

tan. 


TRIGONOMETRY. 


lerical  tan.  a-f-tan.  ^  :  bati.  S—"'*3*'*  £  ::  Cof.  Q-f-cof.  P  1  cof. 
T  onome-  q — cof.  p .  hence,  by  Lemma  2  and  4. 

^  -v“ "*  fin.  x  cof.  x  :  fin.  d  cof.  d  ::  cot.  S'  :  tan.  D'  .  .  .  (1). 


4-  (A-j-B) 
—AC). 


fin.  4  (A— B) 


tan.  x  AB 

0,  • 


tan. 


Theor.  XX. 
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Again,  becaufe  (by  Theor.  XIV.)  fin.  a  :  fin.  b  :: 
fin.  A  :  fin.  B,  therefore,  fin.  a  +  ^  :  fin*  a — fin.  I 

fin.  A+fin.  B  :  fin.  A — fin.  B}  hence,  (by  Lemma 
2.  and  3.). 

fin.  x  cof.  d  :  fin.  d  cof.  x  tan.  S  :  tan.  D  .  .  .  (2). 


In  any  fpherical  triangle,  the  cofine  of  half  the 
fum  of  the  angles  at  the  bafe  is  to  the  cofine  of 
half  their  difference,  as  the  tangent  of  half  the 
bafe  to  the  tangent  of  half  the  fum  of  the  two 
fides. 


Taking  now  the  product  of  the  correfponding  terms  of 
the  proportions  (l)  and  (2),  and  rejecting  the  factor 
cof.  x  cof.  dy  which  is  common  to  the  firft  antecedent 
and  confequent  of  the  refulting  proportion,  we  have, 

fin.2x  :  fin.1  d  ::  cot.  S'  tan.  S  :  tan.  D'  tan.  D. 


For  in  the  triangle  ELF,  cof.  4  (LF-f-LE)  :  cof.  Fig. ^71 
4(LF — LE)  ::  cot.iL  :  tan. 4  (E+F)  (Th. XVIII.) 
that  is,  becaufe  of  the  relation  of  the  triangle  FLE  to 
ABC,  as  expreffed  in  laft  theorem,  cof.  4  (A-{-B)  :  cof. 

4  (A — B)  ::  tan.  f  AB  ;  tan.  4  (BC  + AC). 


But  fince  by  Theor.  XVI.  tan.  S  :  tan.  D'  ::  cot.  S'  : 
tan.  D,  therefore  cot.  S'  tan.  S  :  tan.  D'  tan.  D  ::  cot.1  S' 
:  tan.1  D }  therefore,  fin.1  x  :  fin.1  d  ::  cot.1  S'  :  tan.1  D, 
and  fin.  x  :  fin.  d::  cot.  S'  :  tan.  D,  this  proportion  when 
expreffed  in  words  is  the  proportion  to  be  demonftrated. 

Theor.  XVIII. 

In  any  fpherical  triangle,  the  cofine  of  half  the 
fum  of  the  two  fides  is  to  the  cofine  of  half 
their  difference,  as  the  cotangent  of  half  the 
vertical  angle  to  the  tangent  of  half  the  fum  of 
the  angles  at  the  bafe. 

For  it  has  been  proved  in  laft  theorem  that 

fin.  x  cof.  x  :  fin.  d  cof.  d ::  cot.  S' :  tan.  D' 
fin.  x  cof.  d :  fin.  d  cof.  x  ::  tan.  S  :  tan.  D  ; 

therefore,  dividing  the  terms  of  the  firft  of  thefe  two 
proportions  by  the  correfponding  terms  of  the  fecond, 
we  get 

cof.  x  cof.  d  cot.  S'  tan.  D' 
cof.  d  *  cof.  x  *’  tan.  S  tan.  D 

Hence,  multiplying  the  firft  and  fecond  terms  by  cof.  x 
X  cof  d ,  and  the  third  and  fourth  by  tan.  S  tan.  D,  we 
have 

cof.1  x  :  cof.2  d ::  cot.  S'  tan.  D  :  tan.  S  tan.  D'. 

But  fince  by  Theor.  XVI.  tan.  D  :  tan.  D'  ::  cot.  S'  : 
tan.  S,  therefore,  cot.  S^tan.  D  :  tan.  S  tan.  D'  ::  cot.1  S' 
:  tan.1  S;  therefore,  cof.1  x  :  co f.2d  ::  cot.1  S'  ;  tan.1  S, 
and  cof.  x  :  cof.  d ::  cot.  S'  :  tan.  S. 

Theor.  XIX. 

In  any  fpherical  triangle,  the  fine  of  half  the  fum 
of  the  angles  at  the  bafe  is  to  the  fine  of  half 
their  difference,  as  the  tangent  of  half  the  bafe 
to  the  tangent  of  half  the  difference  of  the  two 
fides. 

For  the  fame  conftru&ion  being  made  as  in  Theor. 

•  *7,  XVI.  in  the  triangle  ELF  (fig.  27.)  fin.  4  (FL-f-LE) 

:  fin.  4  (FL — LE)  ::  cot.  4  L  :  tan.  4  (E — F)  (Theor. 
XVII.)  ;  but  EFG  being  the  fupplemental  triangle  of 
ABC,  LF  and  LE  are  the  meafures  of  A  and  B,  L  is 
the  fupplemenFof  AB,  and  LFE,  LEF  are  the  mea¬ 
fures  of  the  fides  AC,  EC  (Theor,  V.)  }  therefore  fin. 


Scholium. 

Let  one  of  the  fix  parts  of  any  fpherical  triangle  be 
negle&ed  }  let  the  one  oppofite  to  it,  or  its  fupplement, 
if  an  angle,  be  called  the  middle  party  the  two  next  to 
it  the  adjacent  parts ,  and  the  remaining  two  the  oppofite 
parts .  Then  the  four  preceding  propofitions,  which  are 
called  Napier's  Analogies ,  becaufe  firft  invented  by  him, 
may  be  included  in  one,  as  follows. 

In  any  fpherical  triangle ,  the  fine  or  cofine  of  half  the 
fum  of  the  adjacent  parts ,  is  to  the  fine  or  cofine  of  half 
their  differencey  as  the  tangent  of  half  the  middle  part  to 
the  tangent  of  half  the  difference  or  half  the  fum  of  the 
oppofite  parts ,  that  is,  m 

Sin.  4  (A+«)  :  fin.  4  (A — d)  ::  tan.  4  M  :  tan. 

4  (O — o'). 

Cof.  4  (A-{-tf)  :  cof.  4  (A — a)  ::  tan.  4  M  :  tan. 

4  (O  +  o). 

When  A,  a  and  M  are  given,  by  the  firft  proportion, 

4  (O — 0)  is  found,  and  by  the  fecond  4(0  +  0)  \  thence 
O  and  0  may  be  had  immediately  by  the  problem  fol¬ 
lowing  Theor.  IV.  Plane  Trigonometry. 

The  Cafes  of  Right-angled  Spherical  Triangles . . 

In  a  right-angled  triangle,  let  c  denote  the  fide  op-p-^  ^ 
pofite  the  right  angle,  «,  b  the  fides  containing  it,  and 
A,  B  the  oppofite  angles,  A  being  oppofite  to  a ,  and 
B  to  b .  Then,  combining  thefe  quantities  two  by  two, 
there  will  be  found  to  be  fix  diftinft  combinations,  or 
cafes. 

Case  1.  When  c,  A,  the  hypothenufe  and  one  of 
the  angles  are  given  j  to  find  0,  by  B. 

a  is  found  by  Theor.  XII. \  b  by  Theor.  XIII.  Cor.  2. 
and  B  by  Theor.  XIII.  Cor.  I. 

Case  2.  Given  a,  B,  a  fide  and  its  adjacent  angle. 

SoUght,  Ay  by  c . 

A  is  found  by  Theor.  XII.  Cor.  2.  \  ^byTheor.XIII.  j 
c  by  Theor.  XIII.  Cor.  2. 

Case  3.  Given  0,  A,  a  fide  and  its  oppofite  angle 
to  find  b  B,  c. 

b  is  found  by  Theor.  XIII.  $  B  by  Theor.  XII. 

Cor.  2. 5  c  by  Theor.  XII. 

Case  4.  Given  cy  0,  the  hypothenufe,  and  one  of  the 
fides  ;  to  find  A,  by  B. 

A  is  found  by  Theor.  XII.5  b  by  Theor,  XII.  Cor.  l.$ 

B  by  Theor.  XIII.  Cor.  2* 


Case 
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Spherical  Cafe  5.  Given  a ,  b,  the  two  fides.  Sought  A,  B,  c. 
Trigonome-  A  ;s  found  by  Theor.  XIII. ;  B  by  the  fame  ;  c  by 
try‘  ,  . Theor.  XII.  Cor.  1. 


T  R  I  G  O  N  O  M  E  T  R  Y. 


Case  6.  Given  A,  B,  the  two  angles. 

tty  by  C. 

a  and  b  are  found  by  Theor.  XII.  Cor.  2 
Theor.  XIII.  Cor.  I. 


Sought 
■  5  *by 


Find  f  ( A—B)  by  Theor.  XVII.  and  (A4.B)  by  SpVricul 
Theor.  XVIII.  and  thence  A  and  B  by  the  rule Trig°nooie* 
SECT.  II.  for  finding  each  of  two  quantities  whofe  fum  try’ 
and  difference  are  given.  All  the  angles  being  known, 
alfo  two  fides,  c  is  found  by  Theor.  XIV. 

Case  4.  Given  A,  Cy  B.  two  angles  and  a  fide  be¬ 
tween  them.  Souuht  <7.  C,  b . 


The  cafes  may  be  all  refolVed  alfo  by  Napier's  RulCy 
obferving  to  make  each  of  the  things  given  the  middle 
part  ;  then  two  of  the  required  parts  will  be  found,  and 
the  remaining  part  is  found  by  making  it  the  middle 
part. 

By  Theor.  II.  and  Cor.  1.  each  of  the  unknown  parts 
is,  in  every  cafe  except  the  third,  limited  to  one 
value. 

The  Cafes  of  Oblique-angled  Spherical  Triangles . 

In  any  fpherical  triangle  let  the  fides  be  denoted  by 
ay  by  Cy  and  the  oppofite  angles  by  A,  B,  C  refptc- 
tively. 

Let  py  q  denote  the  fegments  into  which  a  fide  is  di¬ 
vided  by  a  perpendicular  from  the  oppofite  angle,  and 
P,  £  the  parts  into  which  it  divides  the  angle.  Com¬ 
bining  the  fix  quantities  «,  by  c,  A,  B,  C,  three  by 
three,  there  are  found  fix  diftindt  combinations  or 
cafes. 

Case  i.  Given  a ,  A,  by  two  fides  and  an  angle  op¬ 
pofite  to  one  of  them.  Sought  c,  B,  C. 

B  is  found  by  Theor.  XIV. ;  c  by  either  Theor.  XIX. 
or  Theor.  XX.  \  C  by  Theor.  XVII.  or  Theor.  XVIII. 

Case  2.  Given  A,  «,  B,  two  angles  and  a  fide  op¬ 
pofite  to  one  of  them.  Sought  by  Cy  C. 

b  is  found  by  Theor.  XIV.  \  c  and  C  as  in  Cafe  1. 

Case  3.  Given  «,  C,  by  two  fides  and  the  included 
angle.  Sought  A,  B,  c . 


Find  \  (a — b)  by  Theor.  XIX.  and  f  («+&)  by 
Theor.  XX.  and  thence  «,  b .  All  the  fides  and  two 
angles  being  now  known,  C  is  found  by  Theor.  XIV. 

Case  5.  Given  /2,  by  c ,  the  three  fides.  Sought  A, 
B,  C. 

Draw  a  perpendicular  from  any  one  of  the  angles, 
■dividing  the  oppofite  fide  into  the  fegments  7?,  q.  Find 
4  (j; — q')  by  Theor.  XV.  and  then,  from  \  ( p+q)  and 

( p — findp,  q<  'Hie  triangle  being  now  refolved 
into  two  right-angled  triangles,  the  angles  may  be  found 
by  Cafe  4,  of  right  angled  triangles. 

Case  6.  Given  A,  B,  C,  the  three  angles.  Sought 

(ly  by  C. 

Draw  a  perpendicular,  dividing  any  one  of  the  angles 
into  the  parts  P,  Q.  Find  4  (P — Q^)  by  Theor.  XVI. 
and  then  P,  Q.  The  triangle  being  now  refolved  into 
two  right-angled  triangles,  the  fides  may  be  found  by 
Cafe  6.  of  right-angled  triangles. 


By  Theor.  X.  XI.  and  Cor.  each  of  the  unknown 
parts  is  limited  to  one  value  in  all  the  cafes,  except  in 
fome  of  the  fubcafes  of  the  firft  and  fecond. 

As  every  oblique-angled  triangle  may  be  refolved  in¬ 
to  two  right-angles,  all  thefe  cafes  may  be  refolved  by. 
means  of  Napier's  Ruky  and  the  1 5th  propofition  only. 
And  the  cafes  may  be  reduced  to  three,  by  ufing  the 
fupplemental  triangle. 


T  R  I 

Trihilatse  TPIHILATAL,  from  treSy  “  three,”  and  hiluHiy 
U  11  an  external  mark  on  the  feed  the  name  of  the  23d 
clafs  in  Linraeas’s  Fragments  of  a  Natural  Method  ; 
confiding  of  plants  with  three  feeds,  which  are  marked 
with  an  external  cicatrix  or  fear,  where  they  are  fatten¬ 
ed  within  the  fruit.  See  Botany. 

TRIM,  implies  in  general  the  ftate  or  difpofition  by 
which  a  (hip  is  belt  calculated  for  the  feveral  purpofes  of 
navigation. 

Thus  the  trim  of  the  hold  denotes  the  moft  conveni¬ 
ent  and  proper  arrangement  of  the  various  materials  con¬ 
tained  therein  relatively  to  the  (hip’s  motion  or  (lability 
at  Tea.  .The  trim  of  the  maftsand  fails  is  alfo  their  molt 
appolite  fituation  with  regard  to  the  conitrudtion  of  the 
(hip  and  the  effort  of  the  wind  upon  her  fails.  See  Sea¬ 
manship. 

TRINGA,  Sandpiper  \  a  genus  of  birds  belong- 


t  r  1 

the  order  of  gr&llae.  See  ORNITHOLOGY  Trieja. 


ing  to 
Index . 

TRINIDAD,  an  ifland  in  the  gulf  of  Mexico,  fe- 
parated  from  New  Andalufia,  in  Terra  Firma,  by  a 
flrait  about  three  miles  over.  The  foil  is  fruitful,  pro¬ 
ducing  fugar,  cotton,  Indian  corn,  fine  tobacco,  and 
fruits.  It  was  taken  by  Sir  Walter  Raleigh  in  1 595» 

and  by  the  French  in  1676,  who  plundered  the  ifland 

and  then  left  it.  It  is  about  62  miles  in  length,  and 
45  in  breadth  ;  and  was  difeovered  by  Chriftopher  Co¬ 
lumbus  in  1498.  It  is  now  in  the  pofleffion  of  Britain. 
What  was  called  a  bituminous  lake  in  this  ifland,  ap¬ 
pears,  from  the  experiments  of  Mr  Hatchet,  to  be  a 
porous  (tone  frqm  which  the  mineral  pitch  exudes. 

TRINITARIANS,  thofe  who  believe  in  the  Trim; 
ty  *,  thofe  who  do  not  believe  therein  being  called  Anti - 
trinitarian*. 


Trinita 
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TRICON  O  M  E  T  R  Y, 


Spherical 
Trigonome¬ 
try. 


Cafe  5.  Given  a ,  b ,  the  two  tides.  Sought  A,  B,  c, 
A  is  found  by  Theor.  XIII. 3  B  by  the  fame  3  c  by 
Xheor.  XII.  Cor.  1. 


Sought 


Case  6.  Given  A,  B,  the  two  angles. 

• a,  b ,  c . 

and  b  are  found  by  Theor.  XII.  Cor.  2. 3  c  by 
Theor.  XIII.  Cor.  1. 


Find  f  C  A~B)  by  Theor.  XVII.  and  (A-f  B)  by  SpWtft 
Theor.  XVIII.  and  thence  A  and  B  by  the  rule Trigonome* 
Sect.^  II.  for  finding  each  of  two  quantities  whole  fum  try* 
and  difference  are  given.  All  the  angles  being  known 
alfo  two  Tides,  c  is  found  by  Theor.  XIV. 

Case  4.  Given  A,  c ,  B,  two  angles  and  a  fide  be¬ 
tween  them.  Sought  a ,  C,  b. 


The  cafes  may  be  all  refolved  alfo  by  Napier's  Rule , 
obferving  to  make  each  of  the  things  given  the  middle 
part  3  then  two  of  the  required  parts  will  be  found,  and 
the  remaining  part  is  found  by  making  it  the  middle 
part. 

By  Theor.  II.  and  Cor.  1.  each  of  the  unknown  part3 
is,  in  every  cafe  except  the  third,  limited  to  one 
value. 

The  Cafes  of  Oblique-angled  Spherical  Triangles . 

In  any  lpherical  triangle  let  the  fides  be  denoted  by 
a ,  b9  c9  and  the  oppofite  angles  by  A,  B,  C  refptc- 
tively. 

Let  /?,  q  denote  the  fegments  into  which  a  fide  is  di¬ 
vided  by  a  perpendicular  from  the  oppofite  angle,  and 
P,  Q  the  parts  into  which  it  divides  the  angle.  Com¬ 
bining  the  fix  quantities  a,  b ,  c,  A,  B,  C,  three  by 
three,  there  are  found  fix  diftin£t  combinations  or 
cafes. 

Case  x.  Given  a ,  A,  b ,  two  fides  and  an  angle  op¬ 
pofite  to  one  of  them.  Sought  c ,  B,  C. 

B  is  found  by  Theor.  XIV.  3  c  by  either  Theor.  XlX. 
or  Theor.  XX.  3  C  by  Theor.  XVII.  or  Theor.  XVIII. 

Case  2.  Given  A,  a ,  B,  two  angles  and  a  fide  op¬ 
pofite  to  one  of  them.  Sought  b,  c,  C. 

b  is  found  by  Theor.  XIV.  3  c  and  C  as  in  Cafe  1. 

Case  3.  Given  a ,  C,  b9  two  fides  and  the  included 
angle.  Sought  A,  B,  c. 


\ 


^  find  i  {a— 0)  by  J  he  or.  XIX.  and  f  (a+b)  by 
Theor.  XX.  and  thence  «,  b .  All  the  Tides  and  two 
angles  being  now  known,  C  is  found  by  Theor.  XIV. 

Case  5.  Given  b,  c ,  the  three  fides.  Sought  A, 
B,  C. 

.  Draw  a  perpendicular  from  any  one  of  the  angles, 
dividing  the  oppofite  fide  into  the  fegments/?,  q.  Find 
i  ( p — q)  by  Theor.  XV,  and  then,  from  \  ip-^q)  and 
( P — ft  find;?,  q.  'File  triangle  being  now  refolved 
into  two  right-angled  triangles,  the  angles  may  be  found 
by  Cate  4.  of  right  angled  triangles. 

.  & 
Case  6.  Given  A,  B,  C,  the  three  angles.  Sought 

a,  b ,  c. 

Draw  a  perpendicular,  dividing  any  one  of  the  angles 
into  the  parts  P,  Q.  Find  (P— £)  by  Theor.  XVI. 

.  Th 


«■*  N  ‘ 


and  then  P,  ().  The  triangle  being  now  refolved  into 
two  right-angled  triangles,  the  fides^ may  be  found  by 
Cafe  6.  of  right-angled  trkngles. 


,A 


By  Theor.  X.  XL  ancKCaf. 
parts  is  limited  to  on^vaiueyTi^ll  U^^^^SJxcept  in 
fome  of  the  fubcafes  of  the  (tirft  a: 

As  every  obliqfie-angkd  If iangle  ma^^ke  rFfhWed  in¬ 
to  two  right-angles,  all  thefe  cafes  may  be  nsfidvett  by, 
means  of  Napier's  Rule ,  and  the  1 3th  propofiticm'xifaly. 
And  the  cafes  may  be  reduced  to  three,  by  ufing, 
fupplemental  triangle. 


T  R  I 

Trihilat*  TPlHILATAi,  from  tres9  a  three,1’  and  hilum , 

TriS  a  "  an  fxter.nal  mark  on  the  the  name  of  the  23d 

clafs  in  Linnaeus’s  Fragments  of  a  Natural  Method  3 
confiding  of  plants  with  three  feeds,  which  are  marked 
with  an  external  cicatrix  or  fear,  where  they  are  fatten¬ 
ed  within  the  fruit.  See  Botany. 

TRIM,  implies  in  general  the  ftate  or  difpofition  by 
which  a  ttiip  is  beft  calculated  for  the  feveral  purpofes  of 
navigation. 

Thus  the  trim  of  the  hold  denotes  the  moft  conveni¬ 
ent  and  proper  arrangement  of  the  various  materials  con¬ 
tained  therein  relatively  to  the  ttiip’s  motion  or  (lability 
at  fea.  The  trim  of  the  mads  and  fails  is  alfo  their  moft 
appolite  fituation  with  regard  to  the  contlru6lion  of  the 
ttiip  and  the  effort  of  the  wind  upon  her  fails.  See  Sea¬ 
manship. 

TRINGA,  Sandpiper  3  a  genus  of  birds  belong- 


T  R  I 

ing  to  the  order  of  grallse.  See  ORNITHOLOGY  Tringa 
Index.  II 

TRINIDAD,  an  Rland  in  the  gulf  of  Mexico,  fe-  r^f 

paratrd  fi unr-Ncw— A Rdaktftay-ia- -Terra.  £irma;  by  a. _ j v  -i 

flrait  about  three  miles  over.  The  foil  is  fruitful,  pro¬ 
ducing  fugar,  cotton,  Indian  corn,  fine  tobacco,  and 
fruits.  It  was  taken  by  Sir  Walter  Raleigh  in  1595, 
and  by  the  French  in  1676,  who  plundered  the  ifland 
and  then  left  it.  It  is  about  62  miles  in  length,  and 
45  in  breadth  3  and  was  difeovered  by  Cbriftopher  Co¬ 
lumbus  in  1498.  It  is  now  in  the  poffeflion  of  Britain# 

What  was  called  a  bituminous  lake  in  this  ifland,  ap¬ 
pears,  from  the  experiments  of  Mr  Hatchet,  to  be  a 
porous  ttone  from  which  the  mineral  pitch  exudes. 

TRINIT  ASIANS,  thofe  who  believe  in  the  Trini¬ 
ty  ;  thofe  who  do  not  believe  therein  being  called  Anti - 
trinitarians . 

TRINITY. 


TRY. 


PLATE  DUJVU. 
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TRINITY,  in  Theology ,  the  ineffable  myftery  of 
three  perfons  in  one  God  ;  Father,  Son,  and  Holy  Spi- 
rit.  See  Theology. 

T RINITT-Houfe.  See  LONDON,  N°  49. 

TRINITT-Sunday ,  a  feftival  obferved  on  the  Sunday 
next  after  Whitfunday,  in  honour  of  the  holy  Trinity. 
The  obfervation  of  this  feftival  was  firft  enjoined  in  the 
council  of  Arles,  anno  I  260. 

TRINO  B  ANTES,  in  Ancient  Geography ,  a  people 
of  Britain,  fuppofed  to  have  occupied  Middlefex  and 
Effex. 

TRIO,  in  Mujic,  a  part  of  a  concert  wherein  three 
perfons  fmg ;  or,  more  properly,  a  mufical  compofition 
confiding  of  three  parts. 

TRIPHTHONG,  in  Grammar ,  an  affemblage  or 
concourfe  of  three  vowels  in  one  fyllable  ;  as  quae, 

TRIPLE,  in  Mujic ,  is  one  of  the  fpecies  of  meafure 
cr  time.  See  Music. 

TRIPOD,  in  antiquity,  a  famed  facred  feat  or  Pool, 
fupported  by  three  feet,  whereon  the  priefts  and  fibyls 
were  placed  to  render  oracles.  It  was  on  the  tripod 
that  the  gods  were  faid  to  infpire  the  Pythias  with  that 
divine  fury  and  enthuiiafm  wherewith  they  were  feized 
at  the  delivery  of  their  predi&ions. 

TRIPOLI,  a  country  of  Africa,  in  Barbary ;  bound¬ 
ed  on  the  north  by  the  Mediterranean  fea  ;  on  the 
fouth,  by  the  country  of  the  Beriberies  ;  on  the  weft, 
by  the  kingdom  of  Tunis,  Biledulgerid,  and  territory 
of  the  Gadamis  ;  and  on  the  eaft,  by  Egypt.  It  is 
about  925  miles  along  the  fea  coaft  ;  but  the  breadth  is 
various.  Some  parts  of  it  are  pretty  fruitful  ;  but  that 
towards  Egypt  is  a  fandy  defert.  It  had  the  title  of  a 
kingdom  >•  but  is  now  a  republic,  governed  by  a  dey. 
He  is  not  abfolute  ;  for  a  Turkifh  baftiaw  refides  here, 
who  receives  his  authority  from  the  grand  feignior,  and 
has  a  power  of  controuling  the  dey,  and  levying  taxes 
on  the  people.  The  dey  is  elected  by  the  foldiers,  who 
make  no  fcruple  of  depofing  him  when  they  pleafe. 

Tripoli,  a  conftderable  town  of  Africa,  and  capital 
of  a  republic  of  the  fame  name  in  Barbary,  and  under 
prote&ion  of  the  grand  feignior,  with  a  caftle  and  a 
fort.  It  is  pretty  large,  and  the  inhabitants  are  noted 
pirates.  It  was  taken  by  Charles  V.  who  fettled  the 
knights  of  Malta  there  ;  but  they  were  driven  away  by 
the  Turks  in  1551.  It  was  formerly  very  flouriihing ; 
and  has  now  fome  trade  in  fluffs,  faffron,  corn,  oil, 
wool,  dates,  oftrich  feathers,  and  Ikins  :  but  they  make 
more  of  the  Chriftian  Haves  which  they  take  at  fea;  for 
they  either  fet  high  ranfoms  upon  them,  or  make  them 
perform  all  forts  of  work.  It  is  feated  on  the  coaft  of 
the  Mediterranean,  in  a  fandy  foil,  and  furrounded  by 
a  wall,  (Lengthened  by  other  fortifications.  E.  Long. 
13.  12.  N.  Lat.  32.  34. 

Tripoli,  called  Tripolis  of  Syria ,  to  diftinguifh  it 
from  Tripoli  in  Barbary, received  its  name  from  its  being 
anciently  formed  of  three  cities  at  a  fmall  diftance  from 
each  other,  one  of  which  belonged  to  the  Aradians,  or 
ancient  kingdom  of  Arad,  the  fecond  to  the  Sidonians, 
and  the  third  to  the  Tyrians,  perhaps  as  a  common 
mart  to  thofe  maritime  powers.  The  prefent  town  of 
Tripoli  is  built  at  the  diftance  of  a  mile  and  a  half  from 
the  other,  upon  the  declivity  of  a  hill  facing  the  fea,  in 
34°  20'  north  latitude,  and  in  350  50'  eaft  longitude 
from  Greenwich.  It  is  furrounded  with  walls,  fortified 
with  feven  high  ftrong  towers,  and  a  caftle,  all  of  Go- 
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thic  archite&ure ;  but  the  ftreets  are  narrow,  and  the 
houfes  low.  The  city  contains  about  8000  houfes,  and 
near  60,000  inhabitants,  confifting  of  Turks,  Chrif- 
tians,  and  Jews.  The  bafha,  or  pacha,  who  refides  in 
the  caftle,  where  there  is  a  garrifon  of  200  janizaries, 
governs  the  adjacent  territory,  in  which  there  is  plenty 
of  fruit,  and  a  great  number  of  mulberry  trees,  which 
enable  the  inhabitants  to  carry  011  a  filk  manufacture, 
from  which  they  draw  conftderable  profit. 

All  the  environs  of  Tripoli  are  laid  out  in  orchards, 
where  the  nopal  grows  fpontaneoufly,  and  the  white 
mulberry  is  cultivated  for  the  ftlk-worm  ;  the  pomegra¬ 
nate,  orange,  and  lemon  trees  for  their  fruit,  which  is 
here  very  fine.  The  country,  though  delightful  to  the 
eye,  is  unhealthy  ;  from  July  to  September,  epidemic 
fevers,  like  thofe  of  Scanderoon  and  Cyprus,  prevail, 
and  are  principally  caufed  by  the  artificial  inundations 
made  for  the  purpofe  of  watering  the  mulberry  trees,  to 
enable  them  to  throw  out  their  fecond  leaves,  and  from 
a  want  of  free  circulation  of  air,  the  city  being  open 
only  to  the  weft  ward. 

Tripoli,  a  fpecies  of  argillaceous  earth,  much  ufed 
in  the  polilhing  of  metals.  See  Mineralogy  Index . 

TRIPTOLEMUS,  Laws  of.  See  Mysteries, 
N°  74. 

TRIQUETROUS,  among  botanifts,  denotes  a  fruit 
or  leaf  that  has  three  flat  ftdes  or  faces. 

TRIREMIS,  in  antiquity,  a  galley  with  three  ranks 
of  oars  on  a  fide. 

TRISMEGISTUS,  an  epithet  or  furname  given  to 
one  of  the  two  Hermefes.  See  Thoth. 

TRISMUS,  the  Locked  Jaw.  See  Medicine, 
N°  280. 

TRISYLLABLE,  in  Grammar ,  a  word  confifting 
of  three  fyllables. 

TRITICUM,  Wheat  ;  a  genus  of  plants  belong¬ 
ing  to  the  clafs  of  triandria  ;  and  in  the  natural  fyftem 
ranging  under  the  4th  order,  Gramma .  See  Botany* 
and  Agriculture  Index. 

TRITON,  a  fea  demigod,  held  by  the  ancients  to  be 
an  officer  or  trumpeter  of  Neptune,  attending  on  him, 
and  carrying  his  orders  from  fea  to  fea. 

TRITURATION,  the  a  a  of  reducing  a  folid  body 
into  a  fubtile  powder  ;  called  alfo  pulverifation  and  levi- 
gation. 

TRIUMPH,  in  Roman  antiquity,  a  public  and  fo- 
lemn  honour  conferred  by  the  Romans  on  a  vi&orious 
general,  by  allowing  him  a  magnificent  entry  into  the 
city. 

The  greater  triumph,  called  alfo  curulis ,  or  fimply 
the  triumph ,  was  decreed  by  the  fenate  to  a  general, 
upon  the  conquering  of  a  province  or  gaining  a  fignal 
vidlory.  The  day  appointed  for  the  ceremony  being 
arrived,  fcaffolds  were  ere&ed  in  the  forum  and  circus, 
and  all  the  other  parts  of  the  city  where  they  could  beft 
behold  the  pomp  :  the  fenate  went  to  meet  the  con¬ 
queror  without  the  gate  called  Capena  or  Triumphalis , 
and  marched  back  in  order  to  the  Capitol  ;  the  ways 
being  cleared  and  cleanfed  by  a  number  of  officers  and 
tipftaffs,  who  drove  away  fuch  as  thronged  the  paffage 
or  ftraggled  up  and  down.  The  general  was  clad  in  a 
rich  purple  robe,  interwoven  with  figures  of  gold,  fet- 
ting  forth  his  great  exploits;  his  bufkins  w'ere  befet 
with  pearl ;  and  he  wore  a  crown,  which  at  firft  was 
only  laurel,  but  afterwards  gold  ;  in  one  hand  he  bore 
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Triumph  a  branch  of  laurel,  and  in  the  other  a  truncheon.  He 
TJ1 .  was  carried  in  a  magnificent  chariot,  adorned  with  ivory 

, _ and  plates  of  gold,  drawn  ufually  by  two  white  horfes  ; 

though  fometimes  by  other  animals,  as  that  of  Pompey, 
when  he  triumphed  over  Africa,  by  elephants  ;  that  of 
Mark  Antony  by  lions  $  that  of  Heliogabalus  by  ty- 
gers  ;  that  of  Aurelian  by  deer,  &c.  His  children 
were  at  his  feet,  and  fometimes  on  the  chariot-horfes. 
The  proceffion  was  led  by  the  muficians,  who  played 
triumphal  pieces  in  praife  of  the  general  :  thefe  were 
followed  by  young  men,  who  led  the  vi&ims  to  the  fa- 
crifice,  with  their  horns  gilded,  and  their  heads  adorn¬ 
ed  with  ribbands  and  garlands  ;  next  came  the  carts 
and  waggons,  loaded  with  all  the  fpoils  taken  from  the 
enemy,  with  their  horfes,  chariots,  &c.  j  thefe  were 
followed  by  the  kings,  princes,  and  generals,  who  had 
been  taken  captives,  loaded  with  chains :  after  thefe  ap¬ 
peared  the  triumphal  chariot,  before  which,  as  it  palled, 
they  all  along  ftrewred  flowers,  and  the  people  with  loud 
acclamations  called  out  lo  triumphe  !  The  chariot  was 
followed  by  the  fenate,  clad  in  white  robes ;  and  the 
fenate  by  fuch  citizens  as  had  been  fet  at  liberty  or  ran- 
fomed  *,  and  the  proceflion  was  elofed  by  the  prieds  and 
their  officers  and  utenfils,  with  a  white  ox  led  along  for 
the  chief  vi61im.  In  this  order  they  proceeded  through 
the  triumphal  gate,  along  the  Via  Sacra,  to  the  Capitol, 
where  the  vi<Sims  were  flain.  In  the  mean  time  all 
the  temples  were  open,  and  all  the  altars  loaded  with 
offerings  and  incenfe  ;  games  and  combats  were  cele¬ 
brated  in  the  public  places,  and  rejoicings  appeared 
everywhere. 

TRIUMVIR,  one  of  three  perfons  who  govern  ab- 
folutely,  and  with  equal  authority,  in  a  Rate.  It  is 
chiefly  applied  to  the  Roman  government :  Csefar,  Pom¬ 
pey,  and  Craffus,  were  the  fird  triumvirs  who  divided 
the  government  among  them.  There  were  alfo  other 
officers  fo  called  ;  as  the  triumviri  or  trefviri  capitales, 
who  were  the  keepers  of  the  public  gaol  :  they  had  the 
office  of  punifhing  malefa&ors  ;  for  which  purpofe  they 
kept  eight  liflors  under  them. 

TROAS,  a  country  of  Phrygia  in  Alia  Minor,  of 
which  Troy  was  the  capital.  When  Troas  is  taken  for 
the  whole  kingdom  of  Priam,  it  may  be  faid  to  contain 
Myfia  and  Phrygia  Minor  :  but  if  only  applied  to  that 
part  of  the  country  where  Troy  was  fituated,  its  extent 
is  confined  within  very  narrow  limits.  Troas  was  an¬ 
ciently  called  Dardania.  See  Troja. 

TROCHALUS,  in  profody,  a  foot  confiding  of  a 
long  and  fhort  fyllable. 

TROCH  ANTER,  in  Anatomy .  See  there,  N°  58. 

TROCHE,  in  'Pharmacy ,  a  fort  of  medicine  made  of 
glutinous  fubftances  into  little  cakes,  and  afterwards  ex- 
ficcated.  See  Materia  Medic  a  Index . 

TR0CHILU3,  Humming  Bird,  a  genus  of  birds 
belonging  to  the  order  of  picse.  See  Ornithology 
Index . 

TROGLODYTES,  in  the  A?icient  Geography ,  a 
people  of  Ethiopia,  faid  to  have  lived  in  caves  under 
ground.  Pomponius  Mela  gives  a  flrange  account  of 
the  Troglodytes  :  he  fays,  they  did  not  fo  properly 
fpeak  as  fhriek  ■;  and  that  they  lived  on  ferpents. 

TROGUS  Pomfeius,  a  Latin  univerfal  hiftorian  to 
the  time  of  Auguftus  Caefar,  of  whom  we  have  only  an 
abridgement  by  Judin,  fiourifhed  about  41  B.  C. 

TROJA,  the  capital  city  of  Troas,  or,  according  to 


others,  a  country  of  which  Ilium  was  the  capital.  It 
was  built  on  a  fmall  eminence  near  Mount  Ida,  and  the 
promontory  of  Sigaeum,  at  the  didanee  of  about  four 
miles  from  the  fea-ffiore.  Dardanus  the  fird  king  of 
the  country  built  it,  and  called  it  Dardania ,  and  from 
Tros  one  of  his  fucceffors  it  was  called  Troja ,  and  from 
Hus  Ilian.  This  city  has  been  celebrated  by  the  poems 
of  Homer  and  Virgil  ;  and  of  all  the  wars  which  have 
been  carried  on  among  the  ancients,  that  of  Troy  is  the 
mod  famous. 

A  defeription  of  the  plain  of  Troy  has  been  pub¬ 
lished  in  French  in  the  3d  volume  of  the  Philofophi- 
cal  Tranfa£fions  of  The  Royal  Society  of  Edinburgh,, 
written  by  M.  Chevalier.  The  city  of  Troy,  accord¬ 
ing  to  him,  Rood  on  the  prefent  fite  of  the  modern  vil¬ 
lage  of  Bounarbachi,  diRant  four  leagues  from  the  fea, 
and  which  is  the  refidence  of  an  aga,  ruling  with  abfo- 
lute  fway  the  inhabitants  of  the  Trojan  plain  and  the 
inferior  'agas,  to  whom  they  are  immediately  fubjedh 
Bounarbachi  is  fituated  on  the  fide  of  an  eminence,  ex¬ 
posed  to  every  wind,  at  the  termination  of  a  fpacious 
plain,  the  foil  of  which  is  rich  and  of  a  blackiffi  colour. 
Clofe  to  the  village  is  to  be  feen  a  marfli  covered  with 
tall  reeds  ;  and  the  fituation  is  impregnable  on  all  fides 
except  at  Erin  (Homer’s  the  hill  of  wildfg- 

trees,  which  extended  between  the  Seaman  gate  and  the 
fources  of  the  Scamander.  Thefe  circumdances,  agree¬ 
ing  with  Homer’s  deferiptions,  Rrongly  fupport  M.  Che¬ 
valier’s  opinion  concerning  the  fituation  of  Troy.  A 
very  intereding  part  of  this  work  is  the  account  of  co¬ 
nical  mounds  or  barrows,  feveral  of  them  100  feet  in 
diameter  at  the  bafe  ;  and  which  the  author  maintains 
to  be  the  identical  tombs  raifed  over  the  allies  of  the 
heroes  of  the  Trojan  war  \  fomc  of  them  he  deems  more 
ancient.  He  deferibes  particularly  the  tombs  of  Efy- 
etes,  Hus,  Ajax,  Hedlor,  Achilles,  Patroelus,  and  An- 
tilochus. 

This  differtation,  which  runs  to  the  length  of  92 
quarto  pages,  is  replete  with  erudition  and  ingenious 
reafoning,  and  is  illudrated  and  embelliffied  by  maps  of 
the  plain  of  Troy  and  feveral  tables  of  inferiptions.  It 
has  been  tranflated  with  much  accuracy  and  care  by 
Mr  Dalzel  profeffor  of  Greek  in  the  Univerfity  of 
Edinburgh,  and  accompanied  with  large  notes  and  ii- 
ludrations. 

TROLLIUS,  Globe-flower,  or  LuckenGowanr 
a  genus  of  plants  belonging  to  the  clafs  of  polyandna  j 
and  in  the  natural  fydem  ranging  under  the  26th  order, 
Multifiliqm? .  See  Botany  Index . 

TROMP,  Martin  Happertz  Van,  a  celebrated 
Dutch  admiral,  was  born  at  the  Bailie,  in  Holland. 
He  raifed  himfelf  by  his  merit,  after  having  diRinguiffi- 
ed  himfelf  on  many  occafions,  efpecially  at  the  famous 
engagement  near  Gibraltar  in  1607.  He  paffed  for  one 
of  the  greated  feamen  that  had  till  that  time  appeared 
in  the  world  ;  and  was  declared  admiral  of  Holland, 
even  by  the  advice  of  the  prince  of  Orange.  Fie  in 
that  character  defeated  a  large  Spaniffi  fleet  in  1630, 
and  gained  32  other  victories  at  fea  ;  but  was  killed 
when  under  deck,  in  an  engagement  with  the  Englifh 
in  J^53*  The  Rates-general  caufed  medals  to  be 
druck  to  his  honour,  and  lamented  him  as  one  of  the 
greated  heroes  of  their  republic.  Van  Tromp,  in  the 
midd  of  the  greated  glory,  condantly  difeovered  a  re¬ 
markable  modefty  y  for  he  never  affumed  a  higher  cha¬ 
rade? 
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romp  rafter  than  that  of  a  burgher,  and  that  of  being  the  fa¬ 
ll  ther  of  the  failors. 

over*  TRONAGE,  an  ancient  cudomary  duty  or  toll,  for 
weighing  of  wool.  According  to  Fleta,  trona  is  a 
beam  to  weigh  with,  mentioned  in  the  flat.  Weftm.  2. 
cap.  2 5.  And  tronage  was  ufed  for  the  weighing  wool 
in  a  ftaple  or  public  mart,  by  a  common  trona  or  beam  *, 
which,  for  the  tronage  of  wool  in  London,  was  fixed  at 
Leaden-Hall.  The  mayor  and  commonalty  of  London 
are  ordained  keepers  of  the  beams  and  weights  for 
weighing  merchants  commodities,  with  power  to  aflign 
clerks  and  porters,  &c.  of  the  great  beam  and  balance ; 
which  weighing  of  goods  and  wares  is  called  tronage  ; 
and  no  dranger  (hall  buy  any  goods  in  London  be¬ 
fore  they  are  weighed  at  the  king’s  beam,  on  pain  of 
forfeiture. 

TRONE-WEIGHT,  the  mod  ancient  of  the  different 
weights  ufed  in  Scotland  ;  and,  though  now  forbidden 
by  feveral  llatutes,  is  dill  ufed  by  many  for  home  com¬ 
modities,  and  that  in  a  very  irregular  manner  ;  for  the 
pound  varies  in  different  places,  and  for  different  pur- 
pofes,  from  20  to  24  Dutch  ounces.  The  common  al¬ 
lowance  is  2I-J  ounces  for  wool,  20^-  for  butter  and 
cheefe,  20  for  tallow,  lint,  hemp,  and  hay.  It  is  di¬ 
vided  into  16  of  its  own  ounces,  and  16  pounds  make  a 
done. 

TROOP,  a  fmall  body  of  horfe  or  dragoons,  about  50 
or  60,  fometimes  more,  forae times  lefs,  commanded  by 
a  captain,  lieutenant,  cornet,  quarter-mader,  and  three 
corporals,  who  are  the  lowed  officers  of  a  troop. 
TROPE.  See  Oratory,  N°  52 — 66. 

TROPHONIUS’s  CAVE,  or  Oracle,  in  Ancient  Geo¬ 
graphy,  a  cave  near  Lebadia  in  Boeotia,  between  Heli¬ 
con  and  Chaeronea  (Strabo)  :  fo  called  from  Trophonius, 
an  enthufiadic  diviner ;  who,  defcending  into  this  cave, 
pretended  to  give  anfwers  and  pronounce  oracles  $  and 
was  hence  called  Jupiter  Trophonius .  Such  as  went 
down  to  this  cave  never  after  fmiled  •,  hence  the  pro¬ 
verbial  faying  of  a  man  who  has  lod  his  mirth,  That  he 
is  come  out  of  Trophonius’s  cave.  Though  Paufanias, 
who  writes  from  experience,  contradifts  this  ;  affirming 
that  perfons  came  out  of  the  cave  affefted  indeed  with 
a  dupor,  but  that  they  foon  after  recovered  themfelves. 
See  Oracle. 

TROPHY  (Tropaum),  among  the  ancients,  a  mo¬ 
nument  of  viftory. 

TROPIC-Bird.  See  Phaeton,  Ornithology 
Index . 

TROPICS.  See  Geography. 
TROUBADOURS,  poets  that  flouriflied  in  Pro¬ 
vence  during  the  1 2th  century. 

They  wrote  poems  on  love  and  gallantry  ;  on  the  il- 
ludrious  charafters  and  remarkable  events  of  the  times  $ 
fatires  which  were  chiefly  direfted  againd  the  clergy 
and  monks  $  and  a  few  didaftic  pieces.  The  trouba¬ 
dours  were  great  favourites  in  different  courts,  diffufed 
a  tade  for  their  language  and  for  poetry  over  Europe, 
which  was  about  that  time  funk  in  ignorance  and  rude- 
nefs;  they  difappeared  in  the  14th  century.  A  hidory 
of  the  troubadours  in  3  vols  i2mo,  was  begun  by  M.  de 
Sainte  Palaie,  and  finiffied  by  the  abbd  Millot.  See 
Music. 

TROUGH,  Galvanic.  See  Galvanism.  For 
later  difcoveries  in  galvanic  eleftricity,  fee  ZlNC. 
TROVER,  in  Law,  an  aftion  that  a  man  hath 


againd  one  that,  having  found  any  of  his  goods,  refu-  Trover 
feth  to  deliver  them  upon  demand.  U 

TROUT.  See  Salmo,  Ichthyology  Index .  . 

TROY.  See  Troja.  v 

TROT-Weight,  one  of  the  mod  ancient  of  the  differ¬ 
ent  kinds  ufed  in  Britain.  The  ounce  of  this  weight 
was  brought  from  Grand  Cairo  in  Egypt,  about  the 
time  of  the  crufades,  into  Europe,  and  fird  adopted  in 
Troyes,  a  city  of  Champagne  ;  whence  the  name. 

The  pound  Englijh  Troy  contains  1 2  ounces,  or  5760 
grains.  It  was  formerly  ufed  for  every  purpofe  j  and  is 
dill  retained  for  weighing  gold,  filver,  and  jewels  ;  for 
compounding  medicines  )  for  experiments  in  natural  phi- 
lofophy  \  and  for  comparing  different  weights  with  eack 
other. 

Scots  TROT-Weight  was  edabliffied  by  James  VI.  in 
the  year  1618,  who  enafted,  that  only  one  weight 
fhould  be  ufed  in  Scotland,  viz.  the  French  Troy  done 
of  16  pounds,  and  16  ounces  in  the  pound.  The  pound 
contains  7600  grains,  and  is  equal  to  1  7  oz.  6  dr.  avoir¬ 
dupois.  The  cwt.  or  112  lb.  avoirdupois,  contains  only 
103  lb.  2i  oz.  of  this  weight,  though  generally  reckon¬ 
ed  equal  to  104  lb.  This  weight  is  nearly,  if  not  ex* 
aftly,  the  fame  as  that  of  Paris  and  Araftcrdam  ^  and  is 
generally  known  by  the  name  of  Dutch  weight .  Though 
prohibited  by  the  articles  of  union,  it  *s  dill  ufed  in 
weighing  iron,  hemp,  flax,  mod  Dutch  and  Baltic 
goods,  meal,  butcher-meat,  unwrought  pewter  and  lead, 
and  fome  other  articles. 

TRUE-love.  See  Paris,  Botany  Index . 

TRUFFLES,  See  Lycoperdon,  Botany  Index , 
TRUMPET,  a  mufical  infirument,  the  mod  noble 
of  all  portable  ones  of  the  wind  kind  ;  ufed  chiefly  in 
war,  among  the  cavalry  to  direft  them  in  the  fervice. 

Each  troop  of  cavalry  has  one.  The  cords  of  the  trum¬ 
pets  are  of  crimfon,  mixed  with  the  colours  of  the  fa¬ 
cings  of  the  regiments. 

As  to  the  invention  of  the  trumpet,  fome  Greek  hif- 
tprians  afcribe  it  to  the  Tyrrhenians  ;  but  others,  with 
greater  probability,  to  the  Egyptians  5  from  whom  it 
might  have  been  tranfmitted  to  the  Ifraelites.  The 
trumpet  was  not  in  ufe  among  the  Greeks  at  the  time 
of  the  Trojan  war ;  though  it  was  in  common  ufe  in  the 
time  of  Homer.  According  to  Potter  (Arch.  Greec . 
vol.  ii.  cap.  9.),  before  the  invention  of  trumpets,  the 
fird  fignals  of  battle  in  primitive  wars  were  lighted 
torches  ;  to  thefe  fucceeded  (hells  of  fifhes,  which  were 
founded  like  trumpets.  And  when  the  trumpet  became 
common  in  military  ufe,  it  may  well  be  imagined  to 
have  ferved  at  fird  only  as  a  rough  and  noify  fignal  of 
battle,  like  that  at  prefent  in  Abyffinia  and  New  Zea¬ 
land,  and  perhaps  with  only  one  found.  But,  even 
when  more  notes  were  produced  from  it,  fo  noify  an  in- 
drument  mud  have  been  an  unfit  accompaniment  for 
the  voice  and  poetry  *,  fo  that  it  is  probable  the  trum¬ 
pet  was  the  fird  folo  indrument  in  ufe  among  the  an¬ 
cients.  -  , 

Trumpet,  Articulate ,  comprehends  both  Vat  J peak¬ 
ing  and  the  hearing  trumpet,  is  by  much  the  mod  valu¬ 
able  indrument,  and  has,  in  one  of  its  forms,  been  ufed 
by  people  among  whom  we  fliould  hardly  have  expeft- 
ed  to  find  fuch  improvements. 

That  the  J peaking  trumpet,  of  which  the  objeft  is  t* 
increafe  the  force  of  articulate  founds,  (hould  have  been 
known  to  the  ancient  Greeks,  can  excite  no  wonder  , 
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Trumpet.  and  therefore  we  eafily  admit  the  accounts  which  we 
read  of  the  horn  or  trumpet,  with  which  Alexander 
addreffed  his  army,  as  well  as  of  the  whifpering  ca¬ 
verns  of  the  Syracufan  tyrant.  But  that  the  natives  of 
Peru  were  acquainted  with  this  inftrument,  will  proba¬ 
bly  furprife  many  of  our  readers.  The  fa£t,  however, 
feems  incontrovertible. 

In  the  Hiftory  of  the  Order  of  Jefuits,  publiflied  at 
Naples  in  1601  by  Beritaria,  it  is  faid,  that  in  the  year 
1 595  a  fmall  convent  of  that  order  in  Peru,  fituated  in 
a  remote  corner,  was  in  danger  of  immediate  deftru6tion 
by  famine.  One  evening  the  fuperior  Father  Samaniac 
implored  the  help  of  the  cacique;  next  morning,  on 
opening  the  gate  of  the  monaftery,  he  found  it  fur- 
rounded  by  a  number  of  women  each  of  whom  carried 
a  fmall  balket  of  provifions.  He  returned  thanks  to 
heaven  for  having  miraculoufly  interpofed,  by  infpiring 
the  good  people  with  pity  for  the  diftrefs  of  his  friars. 
But  when  he  expreffed  to  them  his  wonder  how  they 
came  all  to  be  moved  as  if  by  mutual  agreement  with 
thefe  benevolent  fentiments,  they  told  him  it  was  no  fuch 
thing ;  that  they  looked  upon  him  and  his  countrymen 
as  a  pack  of  infernal  magicians,  who  by  their  forceries 
had  enflaved  the  country,  and  had  bewitched  their  good 
cacique,  who  hitherto  had  treated  them  with  kindnefs 
and  attention,  as  became  a  true  worfhipper  of  the  fun; 
but  that  the  preceding  evening  at  funfet  he  had  ordered 
the  inhabitants  of  fuch  and  fuch  villages,  about  fix  miles 
off,  to  come  that  morning  with  provifions  to  this  neft  of 
wizzards. 

The  fuperior  afked  them  in  what  manner  the  governor 
had  warned  fo  many  of  them  in  fo  fhort  a  time,  at  fuch 
avdiftance  from  his  own  refidence?  Thev  told  him 
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avdiftance  from  his  own  refidence?  They  told  him  that 
it  was  by  the  trumpet ;  and  that  every  perfon  heard  at 
their  own  door  the  diftinft  terms  of  the  order.  The  fa¬ 
ther  had  heard  nothing;  but  they  told  him  that  none 
heard  the  trumpet  but  the  inhabitants  of  the  villages  to 
which  it  was  dire&ed.  This  is  a  piece  of  very  curious 
information;  but,  after  allowing  a  good  deal  to  the  ex- 
aggeration  of  the  reverend  Jefuits,  it  cannot,  we  think, 
be  doubted  but  that  the  Peruvians  a&ually  poffeffed  this 
ftentorophonic  art.  For  we  may  obferve  that  the  effe6l 
deferibed  in  this  narration  refembles  what  we  now  know 
to  be  the  effe<5t  of  fpeaking  trumpets,  while  it  is  unlike 
what  the  inventor  of  fuch  a  tale  would  naturally  and 
ignorantly  fay.  Till  fpeaking  trumpets  were  really 
known,  we  fhould  expefl  the  found  to  be  equally  diffu- 
fed  on  all  fides,  which  is  not  the  cafe;  for  it  is  much 
ftronger  in  the  line  of  the  trumpet  than  in  any  dire&ion 
very  oblique  to  it. 

About  the  middle  of  the  17th  century,  AthanafiUs 
Kircher  turned  his  attention  to  the  philofophy  of  found, 
and  in  different  works  threw  out  many  ufeful  and  feien- 
tifie  hints  on  the  conftru&ion  of  fpeaking  trumpets  (fee 
Acoustics  and  Kircher)  ;  but  his  mathematical  il- 
luftrations  were  fo  vague,  and  his  own  character  of  inat¬ 
tention  and  credulity  fo  notorious,  that  for  fome  time 
thefe  works  did  not  attraft  the  notice  to  which  they 
were  well  entitled. 

About  the  year  1670,  Sir  Samuel  Morland,  a  gen- 


tleman  of  great  Ingenuity,  feience,  and  order,  took  up 
the  fubjeft,  and  propofed  as  a  queftion  to  the  Royal  So- 
ciety  of  London,  What  Is  the  beft  form  for  a  fpeaking 
trumpet  ?  which  he  called  a  ftentorophonic  horn.  He 
accompanied  his  demand  with  an  account  of  his  own  no¬ 
tions  on  the  fubject  (which  he  acknowledged  to  be.  very 
vague  and  conjectural),  and  an  exhibition  of  fome  inftru- 
ments  conftrufted  according  to  his  views.  They  were  in 
general  very  large  conical  tubes,  fuddenly  fpreadingat 
the  very  mouth  to  a  greater  width.  Their  efted  was 
really,  wonderful.  They  were  tried  in  St  James’s  park: 
and  his  Majefty  K.  Charles  II.  fpeaking  in  his  ordinary 
colloquial  pitch  of  voice  through  a  trumpet  only  &  feet 
long,  was  clearly  and  moft  diftindly  heard  at  the  diftance 
of  a  thoufand  yards.  Another  perfon,  feleaed  wefuppofe 
for  the  loudnefs  and  diftinanefs  of  his  voice,  was  periecftlv 
underftood  at  the  diftance  of  four  miles  and  a  half.  The 
fame  of  this  foon  fpread ;  Sir  Samuel  Morland’s  principles 
were  rejined,  confideringthenovelty  of  the  thing,  and  dif¬ 
fer  con  fid  erably  from  Father  Kircher’s.  The  aerial  undu¬ 
lations,  (for  he  fpeaks  very  accurately  concerning  the  ns- 
tureiof  found)  endeavour  to  diffufe  themfelves  in  fpheres, 
but  are  flopped  by  the  tube,  and  therefore  reundulate  to¬ 
wards  the  axis  like  waves  from  a  bank,  and,  meeting  in 
the  axis,  they  form  a  ftrong  undulation  a  little  farther 
advanced  along  the  tube,  which  again  fpreads,  is  again 
refle6ted,  and  fo  on,  till  it  arrives  at  the  mouth  of  the 
tube  greatly  magnified,  and  then  it  is  diffufed  through 
the  open  air  in  the  fame  manner,  as  if  all  proceeded  from 
a  very  fonorous  point  in  the  centre  of  the  wide  end  of 
the  trumpet.  The  author  diftinguifhes  with  great  judge¬ 
ment  between  the  prodigious  reinforcement  of  found  in' 
a  fpeaking  trumpet  and  that  in  the  mufical  trumpet, 
bugle-horn,  conch-fhell,  &c. ;  and  ftiows  that  the  diffe¬ 
rence  confifts  only  in  the  violence  of  the  firft  fonorous 
agitation,  which  can  be  produced  by  us  only  on  a  very 
fmall  extent  of  furface.  The  mouth-piece  diameter, 
therefore,  of  the  mufical  trumpet  muft  be  very  fmall, 
and  the  force  of  blaft  very  confiderable.  Thus  one 
ftrong  but  fimple  undulation  will  be  excited,  which  muft 
be  fubjedled  to  the  modifications  of  harmony,  and  will 
be  augmented  by  ufing  a  conical  tube  (a).  But  a  fpeak¬ 
ing  trumpet  muft  make  no  change  on  the  nature  of  the 
firft  undulations  ;  and  each  point  of  the  mouth-piece 
muft  be  equally  confidered  as  the  centre  of  fonorous  un¬ 
dulations,  all  of  which  muft  be  reinforced  in  the  fame 
degree,  otherwife  all  diftin6lnefs  of  articulation  will  be 
loft.  The  mouth-piece  muft  therefore  take  in  the  whole 
of  the  mouth  of  the  fpeaker. 

When  Sir  Samuel  Morland’s  trumpet  came  to  be  ge¬ 
nerally  known  on  the  continent,  it  was  foon  difeovered 
that  the  fpeaker  could  be  heard  at  a  great  diftance  only 
in  the  line  of  the  trumpet;  and  this  circumftance  was  by 
a  Mr  Caffegrain  ( Jovrn.desSfavans ,  1672,  p.  13 1.)  attri¬ 
buted  to  a  defe£l  in  the  principle  of  its  conftrudtion, 
which  he  faid  was  not  according  to  tbe  laws  of  fonorous 
undulations.  He  propofed  a  conoid  formed  by  the  revo¬ 
lution  of  a  hyperbola  round  its  affymptote  as  the  beft 
form.  A  Mr  Hafe  of  Wirtemberg,  on  the  other  hand, 
propofed  a  parabolic  conoid,  having  the  mouth  of  the 
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(A)  Accordingly  the  found  of  the  bugle  horn,  of  the  mufical  trumpet,  or  the  French  horn,  is  prodigioufly 
loud,  when  we  confider  the  fmall  paffage  through  which  the  moderate  blaft  is  fent  by  the  trumpeter. 

S 


T  R  U  [  493  1  T  R  V 


rumpet.  fpe&ker  placed  In  the  focus.  In  this  conftruXion  he 
-Y— J  plainly  went  on  the  principle  of  a  reflexion  fimilar  to 
that  of  the  rays  of  light;  but  this  is  by  no  means  the 
cafe.  The  effeX  of  the  parabola  will  be  to  give  one  re¬ 
flexion,  and  in  this  all  the  circular  undulations  will  be 
converted  into  plane  waves,  which  are  at  right  angles,to 
the  axis  of  the  trumpet.  But  nothing  hinders  their  fub- 
fequent  diffufion  ;  for  it  does  not  appear  that  the  found 
will  be  enforced,  becaufe  the  agitation  of  the  particles 
on  each  wave  is  not  augmented. 

The  fubjeX  is  exceedingly  difficult.  We  do  not  fully 
comprehend  on  what  cireumftance  the  affeXion  or  agi¬ 
tation  of  our  organ,  or  limply  of  the  membrana  tym- 
pani,  depends.  A  more  violent  agitation  of  the  fame 
air,  that  is,  a  wider  ofcillation  of  its  particles,  cannot 
fail  to  increafe  the  impulfe  on  this  membrane.  The 
point  therefore  is  to  find  what  concourfe  of  feeble  undu¬ 
lations  will  produce  or  be  equivalent  to  a  great  one. 
The  reafonings  of  all  thefe  reftorers  of  the  fpeaking 
trumpet  are  almoft  equally  fpecious,  and  each  point  out 
fome  phenomenon  which  fliould  charaXerife  the  prin¬ 
ciple  of  conftruXion,  and  thus  enable  us  to  fay  which  is 
inoft:  agreeable  to  the  procedure  of  nature.  Yet  there 
is  hardly  any  difference  in  the  performance  of  trumpets 
of  equal  dimenfions  made  after  thefe  different  methods. 

The  propagation  of  light  and  of  elaftic  undulations 
feem  to  require  very  different  methods  of  management-. 
Yet  the  ordinary  phenomena  of  echoes  are  perfeXly  ex¬ 
plicable  by  the  acknowledged  laws  either  of  optics  or 
acouftics;  (till  however  there  are  fome  phenomena  of 
found  which  are  very  unlike  the  genuine  refults  of  elaftic 
undulations.  If  founds  are  propagated  fpherically,  then 
what  comes  into  a  ropm  by  a  fmall  hole  fhould  diffufe 
itfelf  from  thaj;  hole  as  round  a  centre,  and  it  fhould  be 
heard  equally  well  at  twelve  feet  diftance  from  the  hole 
in  every  direXibn.  Yet  it  is  very  fcnfibly  louder  when 
the  hearer  is  in  the  flraight  line  drawn  from  the  fonor- 
ous  body  through  the  hole.  A  perfon  can  judge  of  the 
di'reXion  of  the  founding  body  with  tolerable  exaXnefs. 
Cannon  difeharged  from  the  different  fides  of  a  fhip  are 
very  eafily  diftinguifhed,  which  fhould  not  be  the  cafe 
by  the  Newtonian  theory ;  for  in  this  the  two  pulfes  on 
the  ear  fhould  have  no  fenfible  difference. 

The  inoft  important  faX  for  our  purpofe  is  this :  An 
echo  from  a  fmall  plane  furface  in  the  midft  of  an  open 
field  is  not  heard,  unlefs  we  (land  in  fuch  a  fituation  that 
the  angle  of  refleXed  found  may  be  equal  to  that  of  in¬ 
cidence.  But  by  the  ufual  theory  of  undulations,  this 
fmall  furface  fhould  become  the  centre  of  a  new  undula¬ 
tion,  which  fhould  fpread  in  all  direXions.  If  we  make 
an  analogous  experiment  on  watery  undulations,  by  pla¬ 
cing  a  fmall  flat  furface  fo  as  to  projeX  a  little  above  the 
water,  and  then  drop  in  a  fmall  pebble  at  a  diftance, 
fo  as  to  raife  one  circular  wave,  we  fhall  obferve, 
that  when  this  wave  arrives  at  the  projeXing  plane,  it  is 
difturbed  by  it,  and  this  difturbance  fpreads  from  it  on 
all  fides.  It  is  indeed  fen fibly  ftrongcr  in  that  line  which 
is  drawn  from  it  at  equal  angles  with  the  line  drawn  to 
the  place  where  the  pebble  was  dropped.  But  in  the 
cafe  of  found,  it  is  a  faX,  that  if  we  go  to  a  very  fmall 
diftance  on  either  fide  of  the  line  of  refleXion,  we  fhall 
hear  nothing. 

Here  then  is  a  faX,  that  whatever  may  be  the  nature 
of  the  elaftic  undulations,  founds  arc  refleXed  from  a 
fmall  plane  in  the  fame  manner  as  light.  We  may  avail 


ourfelves  of  this  faX  as  a  mean  for  enforcing  found,  Trumpefv 
though  we  cannot  explain  it  in  a  fatisfaXory  manner.  *  J 
We  fhould  expeX  from  it  an  effeX  fimilar  to  the  hear¬ 
ing  of  the  original  found  along  with  another  original 
found  coming  from  the  place  from  which  this  refleXed 
found  diverges.  If  therefore  the  refleXed  found  or  echo 
arrives  at  the  ear  in  the  fame  inftant  with  the  original 
found,  the  effeX  will  be  doubled ;  or  at  leaf!  it  will  be 
the  fame  with  two  fimultaneous  original  founds.  Now 
we  know  that  this  is  in  fome  fenfe  equivalent  to  a. 
ftronger  found.  For  it  is  a  faX,  that  a  number  of  voi¬ 
ces  uttering  the  fame  or  equal  founds  are  heard  at  a 
much  greater  diftance  than  a  Angle  voice.  We  cannot 
perhaps  explain  how  this  happens  by  mechanical  laws, 
nor  affign  the  exaX  proportion  in  which  io  voices  ex¬ 
ceed  the  effeX  of  one  voice  ;  nor  the  proportion  of  the* 
di fiances  at  which  they  feera  equally  loud-  We  may 
therefore,  for  the  prefent,  fuppofe  that  two  equal  voices 
at  the  fame  diftance  are  twice  as  loud,  three  voices- three 
times  as  loud,  &c.  Therefore  if,  by  means  of  a  fpeaking 
trumpet,  we  can  make  io  equal  echoes  arrive  at  the  ear 
at  the  fame  moment,  we  may  fuppofe  its  effeX  to  be  to 
increafe  the  audibility  io  times  ;  and  we  may  exprefs 
this  ffiortly,  by  calling  the  found  io  times  louder  or 
more  intenfe. 

But  we  cannot  do  this  precifely.  We  cannot  by  any 
contrivance  make  the  found  of  a  momentary- fnap,  and 
thofe  of  its  echoes,  arrive  at  the  ear  in  the  fame*  moment* 
becaufc  they  come  from  different  diftances.  But  if  the 
original  noife  be  a  continued  found,  a  man’s  voice,  for 
example,  uttering  a  continued  uniform  tone,  the  firfl  e- 
cho  may  reach  the  ear  at  the  fame  moment  with  the  fe- 
cond  vibration  of  the  larynx  ;  the  fecond  echo  along 
with  the  third  vibration,  and  fo  on.  It  is  evident,  that 
this  will  produce  the  fame  effeX.  The  only  difference- 
will  be,  that  the  articulations  of  the  voice  will  be  made. 
indiftinX,  if  the  echoes  come  from  very  different  dU 
fiances.  Thus  if  a  man  pronounce  *  the  fy  liable  tawj 
and  the  io  fucceflive  echoes  are  made  from  places 
which  arc  io  feet  farther  off,  the  ioth  part  of  a  fecond 
(nearly)  will  intervene  between  hearing  the  firft  and 
the  laft...  This  will  give  it  the  found  of  the  fy  liable 
thaw ,  or  perhaps  raw ,  becaufe  r  is  the  repetition  of  t. 
Something  like  this  occurs  when,  Handing  at  one  end  of 
a  long  line  of  foldiers,  -we  hear  the  mufkets  of  the  whole 
line  difeharged  in  one  infiant.  It  feems  to  us  the  found 
of  a  running  fire. 

The  aim  therefore  in  the  conftruXion  of  a  fpeaking 
trumpet  may  be,  to  caufe  as  many  echoes  as  poftible  to 
reach  a  difiant  ear  without  any  perceptible  interval  of 
time.  This  will  give  diftinXnefs,  and  fomsthing  c- 
quivalent  to  loudnefs.  Pure  loudnefs  arifes  from  the 
violence  of  the  fingle  aerial  undulation.  To  increafe 
this  may  be  the  aim  in  the  conftrudftion  of  a  trumpet ; 
but  we  are  not  fufficiently  acquainted  with  the  mecha- 
nifm  of  thefe  undulations  to  bring  this  about  with  cer¬ 
tainty  and  precifion ;  whereas  we  can  procure  this  accu¬ 
mulation  of  echoes  without  much  trouble,  fince  we  know 
that  echoes  are,  in  faB ,  refleXed  like  light.  We  can 
form  a  trumpet  fo  that  many  of  thefe  lines  of  refleXed 
found  lh all  pafs  through  the  place  of  the  hearer.  We 
are  indebted  to  Mr  Lambert  of  Berlin  for  this  fimple 
and  popular  view  of  the  fubjeX  ;  and  fhall  here  give  an 
abftraX  of  his  raoft  ingenious  Diffcrtation  on  Acouftic 
Inftruments,  publilhed  in  the  Berlin  Memoirs  for  1763. 

Sound 


T  R  U  [  494  ]  T  R  U 


Trutftpet.  Sound  naturally  fpreads  In  all  direftions ;  but  we 
v  ’  know  that  echoes  or  refleXed  founds  proceed  almoft 
ftriXly  in  certain  limited  direXions.  If  therefore  we 
contrive  a  trumpet  in  fuch  a  way  that  the  lines  of  echo 
fhall  be  confined  within  a  certain  fpace,  it  is  reafonable 
to  fuppofe  that  the  found  will  become  more  audible  in 
proportion  as  this  diffufion  is  prevented.  Therefore,  if 
we  can  oblige  a  found  which,  in  the  open  air,  would 
have  diffufed  itfelf  over  a  hemifphere,  to  keep  within  a 
cone  of  i  20  degrees,  we  fhould  expert  it  to  be  twice  as 
audible  within  this  cone.  This  will  be  accomplifhed, 
by  making  the  reflexions  fuch  that  the  lines  of  refleXed 
found  fliall  be  confined  within  this  cone.  N.  B.  We 
here  fuppofe  that  nothing  is  loft  in  the  refleXion.  Let 
Plate  us  examine  the  effeX  of  a  cylindrical  trumpet. 

DXXXIX.  Let  the  trumpet  be  a  cylinder  ABED,  (fig.  I.),  and 
%•  i«  let  C  be  a  founding  point  in  the  axis.  It  is  evident 
that  all  the  found  in  the  cone  BCE  will  go  forward 
without  any  refleXion.  Let  CM  be  any  other  line  of 
found,  which  we  may,  for  brevity’s  fake,  call  a  fono¬ 
rous  or  phonic  line .  Being  refleXed  in  the  points 

M,  N,  O,  P,  it  is  evident  that  it  will  at  laft  efcape 
from  the  trumpet  in  a  direXion  P£),  equally  diverging 
from  the  axis  with  the  line  CM.  The  fame  muft  be 
true  of  every  other  fonorous  line.  Therefore  the  echoes 
will  all  diverge  from  the  mouth  of  the  trumpet  in  the 
fame  manner  as  they  would  have  proceeded  from  C 
without  any  trumpet.  Even  fuppofing,  therefore,  that 
the  echoes  are  as  ftrong  as  the  original  found,  no  advan¬ 
tage  is  gained  by  fuch  a  trumpet,  but  that  of  bringing 
the  found  forward  from  C  to  c.  This  is  quite  trifling 
when  the  hearer  is  at  a  diftanee.  Yet  we4 fee  that 
founds  may  be  heard  at  a  very  great  diftanee,  at  the  end 
of  long,  narrow,  cylindrical,  or  prifmatical  galleries.  It 
is  known  that  a  voice  may  be  diftinXly  heard  at  the 
diftanee  of  feveral  hundred  feet  in  the  Roman  aque- 
duXs,  whofe  fides  are  perfeXly  ftraight  and  fmooth, 
being  plaftered  with  ftucco.  The  fmooth  furface  of 
the  ftill  water  greatly  contributes  to  this  effeX.  Cy¬ 
lindrical  or  prifmatical  trumpets  muft  therefore  be  re- 
jeXed. 

Fig.  2,  Let  the  trumpet  be  a  cone  BCA  (fig.  2.),  of  which 

CN  is  the  axis,  DK  a  line  perpendicular  to  the  axis,  and 
DFHI  the  path  of  a  refleXed  found  in  the  plane  of  the 
axis.  The  laft  angle  of  refleXion  IH  A  is  equal  to  the 
laft  angle  of  incidence  FHC.  The  angle  BFH,  or  its 
equal  CFD,  is  equal  to  the  angles  FHD  and  FCH  \ 
that  is,  the  angle  of  incidence  CFD  exceeds  the  next 
angle  of  incidence  FHC  by  the  angle  FCD  \  that  is, 
by  the  angle  of  the  cone.  In  like  manner,  FDH  ex¬ 
ceeds  CFD  by  the  fame  angle  FCD.  Thus  every  fue- 
ceeding  angle,  either  of  incidence  or  refleXion,  exceeds 
the  next  by  the  angle  of  the  cone.  Call  the  angle  of 
the  cone  a ,  and  let  b  be  the  firft  angle  of  incidence 
PDC.  The  fecond,  or  DFC,  is  b — a .  The  third,  or 
FHC,  is  b — 2  a ,  &c. :  and  the  tfth  angle  of  incidence 
or  refleXion  is  b—n  a ,  after  n  refleXions.  Since  the 
angle  diminifties  by  equal  quantities  at  each  fubfequent 
refleXion,  it  is  plain,  that  whatever  be  the  firft  angle  of 
incidence,  it  may  be  exhaufted  by  this  diminution  j 
namely,  when  n  times  a  exceeds  or  is  equal  to  b .  There¬ 
fore  to  know  how  many  refleXions  of  a  found,  whofe 
firft  incidence  has  the  inclination  b ,  can  be  made  in  an 
infinitely  extended  cone,  whofe  angle  is  <7,  divide  b  by 
p;  the  quotient  will  give  the  number  n  of  refleXions, 


and  the  remainder,  if  any,  will  be  the  laft  angle  of  In-  Trumpet 
cidence  or  refleXion  lefs  than  a.  It  is  very  plain,  that 
when  an  angle  of  refleXion  IHA  is  equal  to  or  lefs 
than  the  angle  BCA  of  the  cone,  the  refleXed  line 
HI  will  no  more  meet  with  the  other  fide  CB  of  the 


cone. 


#  We  may  here  obferve,  that  the  greateft  angle  of  in¬ 
cidence  is  a  right  angle,  or  90°.  This  found  would 
be  refleXed  back  in  the  fame  line,  and  would  be  in¬ 
cident  on  the  oppofite  fide  in  an  angle  =90° _ a 

&c. 


Thus  we  fee  that  a  conical  trumpet  is  well  fuited  for 
confining  the  found  :  for  by  prolonging  it  fufficiently, 
we  can  keep  the  lines  of  refleXed  found  wholly  within 
the  cone.  And  when  it  is  not  carried  to  fuch  a  length 
as  to  do  this,  when  it  allows  the  founding  line  GH,  for 
example,  to  efcape  without  farther  refleXion,  the  diver¬ 
gency  from  the  axis  is  lefs  than  the  laft  angle  of  reflec¬ 
tion  BGH  by  half  the  angle  BCA  of  the  cone.  Let 
us  fee  what  is  the  connexion  between  the  length  and 
the  angle  of  ultimate  refleXion. 

We  have  fin.  b — :  fin.  fcCD  :  CF,  and  CF:=s 
fin.  b  _  _ _ 

CD X T  T"  ?  and  fin.  b — 2  a  :  fin.  b  —  azz  CF: 
fin.  b  —  a 


fin.  h — a  fin.  b 

CH,  and  CHr=CFx^_  "t~'-  _  =CDx' 


fin.  b  —  a 


fin.  b — 'la 


=,  =CDX 


fin.  b —  2  a 
fin.  b 


fin.  b — a 


fin.  h  —  2  a 


-,  &  c. 


Therefore  if  we  fuppofe  X  to  be  the  length  which 
will  give  us  n  refleXions,  we  fliall  have  XrCDx 
fin.  b 


fin.  b  —  n  a' 


Hence  we  fee  that  the  length  increafes  as 


the  angle  b  —  n  a  diminifhes  ;  but  is  not  infinite,  unlefs 
n  a  is  equal  to  b .  In  this  cafe,  the  immediately  pre¬ 
ceding  angle  of  refleXion  muft  be  cr,  becaufe  thefe 
angles  have  the  common  difference  a.  Therefore  the 
laft  refleXed  found  was  moving  parallel  to  the  oppofite 
fide  of  the  cone,  and  cannot  again  meet  it.  But  though 
we  cannot  aflign  the  length  which  will  give  the  «th 
refleXion,  we  can  give  the  length  which  will  give  the 
one  immediately  preceding,  whofe  angle  with  the  fide 
of  the  cone  is  a .  Let  Y  be  this  length.  We  have  Y 
fin  b  ° 

=  CDx  ^ .  This  length  will  allow  every  line  of 

found  to  be  refleXed  as  often,  faving  once,  as  if  the 
tube  were  infinitely  long.  For  fuppofe  a  fonorous  line 
to  be  traced  backwards,  as  if  a  found  entered  the  tube 
in  the  direXion  i  h ,  and  were  refleXed  in  the  points 
h,f  D,  the  angles  will  be  continually  augmented 
by  the  conftant  angle  a .  But  this  augmentation  can 
never  go  farther  than  90°-}- 4  a.  For  if  it  reaches  that 
value  at  D,  for  inftance,  the  refleXed  line  DK  will  b« 
perpendicular  to  the  axis  CN }  and  the  angle  ADK 
will  be  equal  to  the  angle  DKB,  and  the  found  will 
come  out  again.  This  remark  is  of  importance  on  ano¬ 
ther  account. 

Now  fuppofe  the  cone  to  be  cut  off  at  D  by  a  plane 
perpendicular  to  the  axis,  KD  will  be  the  diameter  of 
its  mouth-piece  j  and  if  we  fuppofe  a  mouth  completely 
occupying  this  circle,  and  every  point  of  the  circle  to 
be  fonorous,  the  refleXed  founds  will  proceed  from  it  in 
the  fame  manner  as  light  would  from  a  flame  which 

completely 
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■arapet.  completely  occupies  its  area,  and  is  reflected  by  the  in- 
~Y— '  (i^e  of  the  cone.  The  angle  FDA  will  have  the 
greateft  poflible  fme  when  it  is  a  right  angle,  and  it 
never  can  be  greater  than  ADK,  which  is  —90 +F#. 

And  fince  between  90°4-i«>  and  90  —  fa,  there  muft 
fall  fome  multiple  of  a  ;  call  this  multiple  b .  Then,  in 
order  that  every  found  may  be  reflected  as  often  as  pof- 
fible,  faving  once,  we  muft  make  the  length  of  it  X= 

S,  b 

CDX  ^ 

0,  a 

Now  fince  the  angle  of  the  cone  is  never  made  very 
great,  never  exceeding  10  or  12  degrees,  b  can  never 
differ  from  90  above  a  degree  or  two,  and  its  fine  can¬ 
not  differ  much  from  unity.  Therefore  X  will  be  very 
CD 

nearly  equal  to  ~ which  is  alfo  very  nearly  equal  to 

b,  Cl 

CD 

becaufe  a  is  fmall,  and  the  fines  of  fmall 
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fince  in  this  cafe  LM  is  equal  to  CD,  we  have  DK  :  Trumpet. 

CDnLM  (or  CD)  :  CM  and  CM=r— 

Div 


But 

and 

therefore 


2  S,i<i 
2  S,y«  ; 
4  S  ,*-§■#  : 


1— DK 
izzCD 
irDK 


And  CM- 


DK 

4W 


CD, 

CM  ; 

CM, 

DK  . 

very  nearly. 


And 


fince  DK  is  an  inch  and  a  half,  we  .get  the  length 


inches,  counted  from  the  apex  of  the  cone  s= 


S,’ 


of 


2  S,: 


From  this  we  muft  cut  off  the  part  CD,  which 


DK  i  DK 

,  or  very  nearly  - — , 
a  S,  a 


meafured  in 


2S,4 

arches  are  nearly  equal  and  proportional  to  the  arches 
themfelves.  There  is  even  a  fmall  compenfation  of 
errors  in  this  formula.  For  as  the  fine  of  90°  is  fome* 
what  too  large,  which  would  give  X  too  great,  2  S,  f  a 
is  alfo  larger  than  the  fine  of  a .  Thus  let  a  be  120  : 
then  the  neareft  multiple  of  a  is  84  or  96°,  both  of 
which  are  as  far  removed  as  poflible  from  9.00,  and  the 
error  is  as  great  as  poflible,  and  is  nearly  x^-th  of  the 
whole. 

This  approximation  gives  us  a  very  fimple  conftruc- 
tion.  Let  CM  be  the  required  length  of  the  trumpet, 
and  draw  ML  perpendicular  to  the  axis  in  O.  It  is 
evident  that  S,  MCO  :  rad.  zrMO  :  CM,  and  CM  )  or 

v  MO  LM  t  CD  .  .  e 

X—  but  \=z  and  therefore 

S,  i  a  2  S,  i  2  S,  f  a 

LM  is  equal  to  CD. 

If  therefore  the  cone  be  of  fucb  a  length,  that  its 
diameter  at  the  mouth  is  equal  to  the  length  of  the 
part  cut  off,  every  line  of  found  will  have  at  leaft  as 
many  reflections,  fave  one,  as  if  the  cone  were  infinitely 
long  ;  and  the  laft  reflected  line  will  either  be  parallel 
to  the  oppofite  fide  of  the  cone,  or  lie  nearer  the  axis 
than  this  parallel  ;  confequently  fuch  a  cone  will  con¬ 
fine  all  the  reflected  founds  within  a  cone  whofe  angle 
is  2  a,  and  will  augment  the  found  in  the  proportion  of 
the  fpherical  bafe  of  this  cone  to  a  complete  hemifpheri- 
cal  furface.  Defcribe  the  circle  DKT  round  C,  and 
making  DT  an  arch  of  90,  draw  the  chord  DT.  Then 
finee  the  circles  defcribed  with  the  radii  DK,  DT,  are 
equal  to  the  fpherical  furfaces  generated  by  the  revolu¬ 
tion  of  the  arches  DK  and  DKT  round  the  axis  CD, 
the  found  will  be  condenfed  in  the  proportion  of  DK2 
to  DT2. 

This  appears  to  be  the  beft  general  rule  for  con- 
ftruCting  the  inftrument  •,  for,  to  procure  another  reflec¬ 
tion,  the  tube  muft;  be  prodigioufly  lengthened,  and  we 
cannot  fuppofe  that  one  reflection  more  will  add  greatly 
to  its  power. 

It  appears,  too,  that  the  length  depends  chiefly  on 
the  angle  of  the  cone  5  for  the  mouth-piece  may  be 
eonfidered  as  nearly  a  fixed  quantity.  It  muft  be  of  a 
fise  to  admit  the  mouth  when  fpeaking  with  force  and 
without  conftraint.  About  an  inch  and  a  half  may  be 
fixed  on  for  its  diameter.  When  therefore  we  propofe 
to  confine  the  found  to  a  cone  of  twice  the  angle  of  the 
trumpet,  the  whole  is  determined  by  that  angle.  For 


Si  9  v  c  >  To  9 

,  st  a>  b,  (i  2  b,  a 

inches,  and  we  muft  make  the  mouth  of  the  fame  width 

3 

2  SyU 

On  the  other  hand,  if  the  length  of  the  trumpet  is  fix¬ 
ed  on,  we  can  determine  the  angle  of  the  cone.  For  let 

the  length  (reckoned from  C)  be  L;  we  have  2S ,*6r — 


.  /  3 

^  2  L' 


V 


or  S,2o=:  -4^,  and  S,  a 
’  2  L  ’ 

Thus  let  6  feet  or  72  inches  be  chofen  for  the  length 
of  the  cone,  we  have  S.fl-v  =  1 

*44  48 

zzfin.  8°  17'  for  the  angle  of  the  cone  5  and  the  width  at 
0  —  =  10,4  inches.  This  being  taken 


0,14434. 


the  mouth  is 


2,  S,  a 

from  72,  leaves  61,6  inches  for  the  length  of  the  trum- 
pet. 

And  fince  this  trumpet  confines  the  refle6ted  founds  te 

DT2  - 

a  cone  of  160  34',  we  have  its  magnifying  power 
_SDT._  V15l__96nc<tiy 


It  therefore  con- 


~  fDK2~S,24°8't 
denfes  the  found  about  96  times  \  and  if  the  diftribution 
were  uniform,  it  would  be  heard  or  nearly  10 

times  farther  off.  For  the  loudnefs  of  founds  is  fuppofed 
to  be  inverfely  as  the  fquare  of  the  diftance  from  the 
centre  of  undulation. 

But  before  we  can  pronounce  with  precifion  on  the 
performance  of  a  fpeaking  trumpet,  we  muft  examine 
into  the  manner  in  which  the  reflected  founds  are  diftri- 
buted  over  the  fpace  in  which  they  are  all  confined. 

Let  BKDA  (fig.  3.)  be  the  feCtion  of  a  conical 
trumpet  by  a  plane  through  the  axis ;  let  C  be  the  ver¬ 
tex  of  the  cone,  and  CW  its  axis  ;  let  TKV  be  the 
feCtion  of  a  fphere,  having  its  centre  in  the  vertex  of 
the  cone  ;  and  let  P  be  a  fonorous  point  on  the  furface 
of  the  fphere,  and  F  af  el  the  path  of  a  line  of  found 
lying  in  the  plane  of  the  feCtion. 

In  the  great  circle  of  the  fphere  take  KQ=:KP,  DR 
=rD£),  and  KS=KR.  Draw  QB  h  ;  alfo  draw  Qd n 
parallel  to  DA ;  and  draw  PB,  P  d,  PA. 

I.  Then  it  is  evident  that  all  the  lines  drawn  from 
P,  within  the  cone  APB,  proceed  without  reflection, 
and  are  diffufed  as  if  no  trumpet  had  been  ufed. 

2,  All 


$r» 

■x 
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(  1  ramPet,i  2.  All  the  fonorous  lines  which  fall  from  P  on  KB 
v  are  reflected  from  it  as  if  they  had  come  from  £). 

3.  All  the  fonorous  lines  between  BP  and  d  P  have 
fuffered  but  one  refle&ion  ;  for  d  n  will  no  more  meet 
DA  A'  fo  as  to  be  reflected  again. 

4.  All  the  lines  which  have  been  reflected  from  KB, 
and  afterwards  from  DA,  proceed  as  if  they  had  come 
from  R.  For  the  lines  reflected  from  KB  proceed  as 

'V  they  had  come  from  Q ;  and  lines  coming  from  Q 
and  reflected  by  DA,  proceed  as  if  they  had  come  from 
TL  Therefore  draw  RAg,  and  alfo  draw  Hgm  paral¬ 
lel  to  KB,  and  draw  Qc  A  g,  Qbg,  P  c9  and  P  b. 
Then, 

5.  All  the  lines  between  b  P  and  c  P  have  been  tvrice 
reflected. 

Again,  draw  SB 77,  BrR,  ruQ,  SxA,  R yx,  Q %y. 

6.  All  the  lines  between  u  P  and  z  P  have  fuffered 
three  reflections. 

Draw  the  tangents  TA/,  VB  v9  crofling  the  axis  in 
W. 

7.  The  whole  founds  will  be  propagated  within  the 
cone  v  W  /.  For  to  every  fonorous  point  in  the  line 
KD  there  correfponds  a  point  limilar  to  £),  regulating 
the  firft  reflection  from  KB  5  and  a  point  fimilar  to  R, 
regulating  the  fecond  reflection  from  DA  ;  and  a  point 
S  regulating  the  third  reflection  from  KB,  &c.  And 
fimilar  points  will  be  found  regulating  the  firft  reflec¬ 
tion  from  DA,  the  fecond  from  KB,  and  the  third 
from  DA,  &e. ;  and  lines  drawn  from  all  thefe  through 
A  and  B  muft  lie  within  the  tangents  TA  and  VB. 

8.  1  hus  the  centres  of  reflection  of  all  the  fonorous 
lines  which  lie  in  planes  pafling  through  the  axis,  will 
be  found  in  the  furface  of  this  fphere  *  and  it  may  be 
confidered  as  a  fonorous  fphere,  whofe  founds  firft  con¬ 
centrate  in  W,  and  are  then  diffufed  in  the  cone  i>W/, 

It  may  be  'demonftrated  nearly  in  the  fame  manner, 
that  the  fonorous  lines  which  proceed  from  P,  but  not 
in  the  plane  pafling  through  the  axis,  alfo  proceed,  after 
various  reflections,  as  if  they  had  come  from  points  in 
the  furface  of  the  fame  fphere.  The  only  difference  in 
the  demonftration  is,  that  the  centres  £),  R,  S  of  the 
fucceflive  reflections  are  not  in  one  plane,  but  in  a  fpiral 
line  winding  round  the  furface  of  the  fphere  according 
to  fixed  laws.  The  foregoing  conclufions  are  therefore 
general  for  all  the  founds  which  come  in  all  directions 
from  every  point  in  the  area  of  the  mouth-piece. 

I  hus  it  appears,  that  a  conical  trumpet  is  well  fitted 
for  increafing  the  force  of  founds  by  diminifhing  their 
final  divergence.  For  had  the  fpeaker’s  mouth  been  ill 
the  open  air,  the  founds  which  are  now  confined  with¬ 
in  the  cone  v  W/  would  have  been  diffufed  over  a  he- 
mifphere  :  and  we  fee  that  prolonging  the  trumpet  muft 
confine  the  founds  ftill  more,  becaufe  this  will  make  the 
angle  BWA  ftill  fmaller  a  longer  tube  muft  alfo  oc- 
cafion  more  reflections,  and  consequently  fend  more  fo¬ 
norous  undulations  to  the  ear  at  a  diftance  placed  with¬ 
in  the  cone  v  W  /. 

We  have  now  obtained  a  very  connected  view  of  the 
whole  effeCt  of  a  conical  trumpet.  It  is  the  fame  as  if 
the  whole  fegment  TKDV  were  founding,  every  part 
of  it  with  an  intenfity  proportional  to  the  denfity  of  the 
points  Qj  R,  S,  &c.  correfponding  to  the  different  points 
P  of  the  mouth-piece.  It  is  eafy  to  fee  that  this  cannot 
be  uniform,  but  muft  be  much  rarer  towards  the  margin 
of  the  fegment.  It  would  require  a  good  deal  of  dif- 
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cuffion  to  {how'  the  denfity  of  thefe  fictitious  founding  Trump* 
points  \  and  we  fhall  content  ourfelves  with  giving  aw^r-« 
very  palpable  view  of  the  diftribution  of  the  fonorous 
rays,  or  the  denfity  (fo  to  fpeak)  of  the  echoes,  in  the 
different  fituations  in  which  a  hearer  may  be  placed. 

We  may  obferve,  in  the  mean  time,  that  this  fubfti- 
tution  of  a  founding  fphere  for  the  founding  mouth- 
piece  has  an  exaCt  parallel  in  Optics,  by  which  it  will 
be  greatly  illuftrated.  Suppofe  the  cone  BKD A  (fig. 3.)  Flv 
to  be  a  tube  polifhed  in  the  infide,  fixed  in  a  wall  B  3 
perforated  in  BA,  and  that  the  mouth-piece  DK  is  oc¬ 
cupied  completely  by  a  flat  flame.  The  effeCt  of  this 
on  a  fpeCtator  will  be  the  fame,  if  he  is  properly  placed 
in  the  axis,  as  if  he  were  looking  at  a  flame  as  big  as 
the  whole  fphere.  This  is  very  evident. 

It  is  eafy  to  fee  that  the  line  le  S  is  equal  to  the  line 
/ efa  P  j  therefore  the  reflected  founds  alfo  come  to  the 
ear  in  the  fame  moments  as  if  they  had  come  from  their 
refpeCtive  points  on  the  furface  of  the  fubftituted  fphere. 

Unlefs,  therefore,  this  fphere  be  enormoufly  large,  the 
diftinCtnefs  of  articulation  will  not  be  fenfibly  affeCted, 
becaufe  the  interval  between  the  arrival  of  the  different 
echoes  of  the  fame  fnap  will  be  infenfible. 

Our  limits  oblige  us  to  content  ourfelves  with  exhi¬ 
biting  this  evident  fimilarity  of  the  progrefs  of  echo 
from  the  furface  of  this  phonic  fphere,  to  the  progrefs 
of  light  from  the  fame  luminous  fphere 'fhining  through 
a  hole  of  which  the  diameter  is  AB.  The  direCt  in- 
veftigation  of  the  intenfity  of  the  found  in  different  di¬ 
rections  and  diftances  would  take  up  much  room,  and 
give  no  clearer  conception  of  the  thing.  The  intenfity 
of  the  found  in  any  point  is  precifely  fimilar  to  the  in¬ 
tenfity  of  the  illumination  of  the  fame  point  $  and  this 
is  proportional  to  the  portion  of  the  luminous  furface 
feen  from  this  point  through  the  hole  direCtly,  and  to 
the  fquare  of  the  diftance  inverfely.  The  intelligent 
reader  will  acquire  a  diftinCt  conception  of  this  matter 
from  fig.  4.  which  reprefents  the  diftribution  of  the  fo¬ 
norous  lines,  and  by  confequence  the  degree  of  loudnefs 
which  may  be  expeCted  in  the  different  fituations  of  the 
hearer. 

As  we  have  already  obferved,  the  effeCt  of  the  cone 
of  the  trumpet  is  perfectly  analogous  to  the  reflection  of 
light  from  a  polifhed  concave,  conical  mirror.  Such  an 
inftrument  would  be  equally  fitted  for  illuminating  a 
diftant  objeCt.  We  imagine  that  thefe  would  be  much 
more  powerful  than  the  fpherical  or  even  parabolic  mir¬ 
rors  commonly  ufed  for  this  purpofe.  Thefe  laft,  having 
the  candle  in  the  focus,  alfo  fend  forward  a  cylinder  of 
light  of  equal  width  with  the  mirror.  But  it  is  well 
known,  that  oblique  reflections  are  prodigioufly  more 
vivid  than  thofe  made  at  greater  angles.  Where  the 
inclination  of  the  reflected  light  to  the  plane  of  the 
mirror  does  not  exceed  eight  or  ten  degrees,  it  reflects 
about  three-fourths  of  the  light  which  falls  on  it.  But 
when  the  inclination  is  80,  it  does  not  refleCt  one-fourth 
part. 

We  may  alfo  obferve,  that  the  denfity  of  the  reflect¬ 
ed  founds  by  the  conical  trumpet  ABC  (fig.  4.)  is  pre-Fig.  4* 
cifely  fimilar  to  that  of  the  illumination  produced  by  a 
luminous  fphere  TDV,  fhining  through  a  hole  AB. 

There  will  be  a  fpace  circumfcribed  by  the  cone  formed 
by  the  lines  TB  /  and  VAv,  which  is  uniformly  illu¬ 
minated  by  the  whole  fphere  (or  rather  by  the  fegment 
TDV),  and  on  each  fide  there  is  a  fpace  illuminated  by 
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•uni pet.  a  part  of  it  only,  and  the  illumination  gradually  de- 
-Y*—'  creafes  towards  the  borders.  A  fpe£lator  placed  much 
out  of  the  axis,  and  looking  through  the  hole  AB,  may 
not  fee  the  whole  fphere.  In  like  manner,  he  will  not 
hear  the  whole  founding  fphere  :  He  may  be  fo  far  from 
the  axis  as  neither  to  fee  nor  hear  any  part  of  it. 

Affifting  our  imagination  by  this  comparifon,  wc  per¬ 
ceive  that  beyond  the  point  wf  there  is  no  place  where 
all  the  refle&ed  founds  are  heard.  Therefore,  in  order 
to  preferve  the  magnifying  power  of  the  trumpet  at  any 
diftance,  it  is  necefifary  to  make  the  mouth  as  wide  as 
the  fonorous  fphere.  Nay,  even  this  would  be  an  im¬ 
perfect  inftrument,  becaufe  its  power  would  be  confined 
to  a  very  narrow  fpace  \  and  if  it  be  not  accurately 
pointed  to  the  perfon  liftening,  its  power  will  be  greatly 
diminiftied.  And  we  may  obferve,  by  the  way,  that 
We  derive  from  this  circumftance  a  ftrong  confirmation 
of  the  juftnefs  of  Mr  Lambert’s  principles  ;  for  the 
eiTeCts  of  fpeaking  trumpets  are  really  obferved  to  be  li¬ 
mited  in  the  way  here  deferibed. — Parabolic  trumpets 
have  been  made,  and  they  fortify  the  found  not  only  in 
the  cylindrical  fpace  in  the  direClion  of  the  axis,  but 
alfo  on  each  fide  of  it,  which  lhould  not  have  been  the 
cafe  had  their  effeCl  depended  only  on  the  undulations 
formed  by  the  parabola  in  planes  perpendicular  to  the 
axis.  But  to  proceed. 

1  S'  Let  BCA  (fig.  5.)  be  the  cone,  ED  the  mouth¬ 
piece,  TEDV  the  equivalent  fonorous  fphere,  and 
TBAV  the  circumfcribed  cylinder.  Then  CA  or  CB 
is  the  length  of  cone  that  is  necefifary  for  maintaining  the 
magnifying  power  at  all  di (lances.  We  have  two  con¬ 
ditions  to  be  fulfilled.  The  diameter  ED  of  the  mouth¬ 
piece  mud  be  of  a  certain  fixed  magnitude,  and  the  dia¬ 
meter  AB  of  the  outer  end  mud  be  equal  to  that  of  the 
equivalent  fonorous  fphere.  Thefe  conditions  determine 
all  the  dimenfions  of  the  trumpet  and  its  magnifying 
power.  And,  fird,  with  relpeft  to  the  dimenfions  of 
the  trumpet. 

The  fimilarity  of  the  triangles  ECG  and  BCF  gives 
CG  :  ED=CF  :  AB  •,  but  CG  =  BF,  =£■  AB,  and 
CF=CG  +  GF,  =GF+4AB;  therefore  *AB  :  ED 
trGF+^AB  :  AB,  and  AB  :  ED  =  2  GF+ AB  : 
AB;  therefore  2  GFx  ED +ABxED=AB* 2 * 4,  and 

2GFxED=ABV 
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a:id  GF: 


ABxAB-ED 


AB  x  ED,=AB  x  AB— ED, 

„„  .  And,  on  the  other  hand, 

2  ED 

becaufe  AB1 — EB  X  AD  =  2  GF  X  ED,  we  have 
AB>  —  ABxED  +  JED!=2GFx  ED+|ED% 
or  AB— i  ED1  =  2  GF  X  ED  +  |  ED%  and  AB— 
s/i  GF  x  ED-|-£EDi-}-4  ED. 

Let  x  represent  the  length  of  the  trumpet,  y  the  dia¬ 
meter  at  the  great  end,  and  m  the  diameter  of  the  mouth¬ 
piece.  Then  x^^~-  — — ,  and  y~\f  2  xm^^  m1  -f-i 

Thus  the  length  and  the  great  diameter  may  be  had  re¬ 
ciprocally.  The  ufeful  cafe  in  pra&ice  is  to  find  the 
diameter  for  a  propofed  length,  which  is  gotten  by  the 
lad  equation. 

Now  if  we  take  all  the  dimenfions  in  inches,  and  fix 
m  at  an  inch  and  a  half,  we  have  2  xmzz$  x ,  and  m * 
=0,5625,  and  0,75;  fo  that  our  equation  be¬ 
comes  ^+0,5625  +  0,75.  The  following  table 
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gives  the  dimenfions  of  a  fufficient  variety  of  trumpets.  Trumpet. 
The  fird  column  is  the  length  of  the  trumpet  in  feet ; 
the  fecond  column  is  the  diameter  of  the  mouth  in 
inches ;  the  third  column  is  the  number  of  times  that  it 
magnifies  the  found  ;  and  the  fourth  column  is  the  num¬ 
ber  of  times  that  it  increafes  the  didance  at  which  a  man 
may  be  didin6lly  heard  by  its  means ;  the  fifth  contains 
the  angle  of  the  cone. 


GF 

feet. 

AB 

inches. 

Magnifying. 

Extending. 

ACB. 

I 

6.8 

4  2.6 

6.5 

0  / 

24-53 

2 

9-3 

77.8 

8.8 

18.23 

3 

11. 2 

1 1  2.4 

10.6 

15.18 

4 

128 

146.6 

1 2. 1 

i3-24 

5 

14.2 

180,4 

i3-4 

12.04 

6 

T5-5 

214.2 

14.6 

11.05 

7 

16.6 

247.7 

*5-7 

10.18 

8 

1 7*7 

281.3 

16.8 

9.40 

9 

18.8 

3*4-6 

17.7 

9.08 

10 

19.8 

347-7 

18.6 

8.42 

1 1 

20.7 

380.9 

*9-5 

8.18 

12 

21.5 

414.6 

20.4 

7-58 

*5 

24. 

5*3-6 

22.7 

7.09 

18 

26.2 

612.3 

24.7 

6-33 

21 

28.3 

7II.2 

26.6 

6.05 

24 

30.2 

8lO.I 

28.5 

5-42 

ED  in  all  is 

=  I-J 

The  two  lad  columns  are  conflru&ed  on  the  follow¬ 
ing  confiderations  :  We  conceive  the  hearer  placed  with¬ 
in  the  cylindrical  fpace  whofe  diameter  is  fiA.  In  this 
fituation  he  receives  an  echo  coming  apparently  from 
the  whole  furface  TGV  ;  and  we  account  the  effe£l  of 
the  trumpet  as  equivalent  to  the  united  voices  of  as  many 
mouths  as  would  cover  this  furface.  Therefore  the  quo¬ 
tient  obtained  by  dividing  the  furface  of  the  hemifphere 
by  that  of  the  mouth-piece  will  exprefs  the  magnifying 
power  of  the  trumpet.  If  the  chords  g  E,  g  T,  be 
drawn,  we  know  that  the  fpherical  furfaces  T  g  V, 
E^D,  are  refpe 61  ively  equal  to  the  circles  deferibed 
with  the  radii  T g,  E g,  and  are  therefore  as  T^*  and 
E  g *.  Therefore  the  audibility  of  the  trumpet,  when 
compared  with  a  dingle  voice,  mrfy  be  exprefied  by 
T  g% 

— — .  Now  the  ratio  of  T  to  Eg*  is  eafily  obtained- 
^g1 

For  if  Ey'be  drawn  parallel  to  the  axis,  it  is  plain  that 

,  and  that  E  f  is  to  /B  as  radius  to 

the  tangent  of  BCF ;  which  angle  we  may  call  a . 

Therefore  tan.  and  thus  we  obtain  the  angle 

2  X 

a .  But  if  the  radius  CE  be  accounted  1,  T^ 

Tg_  V2 
Eg' 


and  E^*  is  3=2  fin.~. 


Therefore 


and 


z'  a 

2  fin.— 

2 


the  magnifying  power  of  the  trumpet 


is  zr  * 


4  fin.*— 

■  2 
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The  numbers,  therefore,  in  the  third  co 
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lumn  of  the  table  are  each  = 


2  fin.*" 

2 

But  the  more  ufual  way  of  conceiving  the  power  of 
the  trumpet  is,  by  confidering  how  much  farther  it  will 
enable  us  to  hear  a  voice  equally  well.  Now  we  fup- 
pofe  that  the  audibility  of  founds  varies  in  the  inverfe 
duplicate  ratio  of  the  diftance.  Therefore  if  the  diftance 
d ,  at  which  a  man  maybe  diftin&ly heard,  be  inereafed 
to  55,  in  the  proportion  of  EG  to  T  g}  the  found  will 
be  lefs  audible,  in  the  proportion  of  T  g *  to  EG*. 
Therefore  the  trumpet  will  be  as  well  heard  at  the  di¬ 
ftance  «  as  the  fimple  voice  is  heard  at  the  diftance  d . 
s 
d 


Therefore  —  will  exprefs  the  extending  power  of  the 

\/  2 


trumpet,  which  is  therefore  rr 


2  fin." 
2 


In  this  man¬ 


ner  were  the  numbers  computed  for  the  fourth  column 
of  the  table. 

When  the  angle  BCA  is  fmall,  which  is  always  the 
cafe  in  fpeaking  trumpets,  we  may,  without  any  fenfible 

error,  confider  EG  as  =  .  And  TG—TC 

2  2 

,  AB  ,  AB  ?/  . 

X  v  2,  =r -  \' 2— — - —  rr  — - — .•  lhis  gives  a  very 

2  v  2  v  2 

eafy  computation  of  the  extending  and  magnifying 
powers  of  the  trumpet. 

The  extending  power  is  zz\/  2—. 

m 

The  magnifying  power  is  2™. 

We  may  alfo  eafily  deduce  from  the  premifes,  that  if 
the  mouth-piece  be  an  inch  and  a  half  in  diameter, 
and  the  length  x  be  meafured  in  inches,  the  extending 
power  is  very  nearly  m  sj  \x  |  and  the  magnifying 
power  rxy 

An  inconvenience  (fill  attends  the  trumpet  of  this 
conftruffion.  Its  complete  audibility  is  confined  to  the 
cylindrical  fpace  in  the  diredion  of  the  axis,  and  it  is 
more  faintly  heard  on  each  fide  of  it.  This  obliges  us 
to  direft  the  trumpet  very  exaflly  to  the  fpot  where  we 
wifh  it  to  be  heard.  This  is  confirmed  by  all  the  ac¬ 
counts  we  have  of  the  performance  of  great  fpeaking 
trumpets.  It  is  evident,  that  by  lengthening  the  trum¬ 
pet,  and  therefore  enlarging  its  mouth,  we  make  the 
lines  TB  t  and  VAv  expand  (fig.  4.)  ;  and  therefore  it 
will  not  be  fo  difficult  to  direft  the  trumpet. 

But  even  this  is  confined  within  the  limits  of  a  few 
degrees.  Even  if  the  trumpet  were  continued  without 
end,  the  founds  cannot  be  reinforced  in  a  wider  fpace 
than  the  cone  of  the  trumpet.  But  it  is  always  advan¬ 
tageous  to  increafe  its  length  ;  for  this  makes  the  ex¬ 
treme  tangents  embrace  a  greater  portion  of  the  fonorous 
fphere,  and  thus  increafes  the  found  in  the  fpace  wdiere 
it  is  all  reflefled.  And  the  limiting  tangents  TB,  VA, 
expand  ftill  more,  and  thus  the  fpace  of  full  effect  is  in¬ 
ereafed.  But  either  of  thefe  augmentations  is  very  fmall 
in.  comparifon  of  the  augmentation  of  fize.  If  the  trum¬ 


pet  of  fig.  5.  were  made  an  hundred  times  longer,  its  Trump* 
power  would  not  be  inereafed  one  half.  y— 

We  need  not  therefore  aim  at  much  more  than  to 
produce  a  cylindrical  fpace  of  full  effe£l  ;  and  this  will 
always  be  done  by  the  preceding  rules,  or  table  of  con- 
ftrudlions.  We  may  give  the  trumpet  a  third  or  a 
fourth  part  more  length,  in  order  to  Ipread  a  little  the 
fpaee  of  its  full  effect,  and  thereby  make  it  more  eafily 
directed  to  the  intended  object.  But  in  doing  this  we 
mull  be  careful  to  increafe  the  diameter  of  the  mouth  as 
much  as  we  increafe  the  length  ;  otherwife  we  produce 
the  very  oppofite  effe<5t,  and  make  the  trumpet  greatly 
inferior  to  a  ffiorter  one,  at  all  diftances  beyond  a  cer¬ 
tain  point.  For  by  increafing  the  length  while  the  part 
CG  remains  the  fame,  we  caufe  the  tangents  TB  and 
VA  to  meet  on  fome  diflant  point,  beyond  which  the 
found  diffufes  prodigioufly.  The  conftru&ion  of  a 
fpeaking  trumpet  is  therefore  a  problem  of  fome  nicety  ; 
and  as  the  trials  are  always  made  at  fome  confiderable 
diftance,  it  may  frequently  happen  that  a  trumpet  which 
is  not  heard  at  a  mile’s  diftance,  may  be  made  very 
audible  two  miles  off  by  cutting  off  a  piece  at  its  wide 
end. 

After  this  minute  confideration  of  the  conical  trum¬ 
pet,  wTe  might  proceed  to  confider  thofe  of  other  forms. 

In  particular,  the  hyperbolic,  propofed  by  Caffegrain, 
and  the  parabolic,  propofed  by  Haafe,  feem  to  merit 
confideration.  But  if  we  examine  them  merely  as  re¬ 
flectors  of  echoes,  we  ftiall  find  them  inferior  to  the 
conical. 

With  refpeft  to  the  hyperbolic  trumpet,  its  inaptitude 
is  evident  at  firft  fight.  For  it  muft  diftipate  the  echoes 
more  than  a  conical  trumpet.  Indeed  Mr  Cafiegrain 
proceeds  on  quite  different  principles,  depending  on  the 
mechanifm  of  the  aerial  undulations  :  his  aim  was  to  in¬ 
creafe  the  agitation  in  each  pulfe,  fo  that  it  may  make  a 
more  forcible  impulfe  on  the  ear.  But  we  are  too  im- 
perfeCtly  acquainted  with  this  fubjeCf  to  decide  a  priori; 
and  experience  ftiows  that  the  hyperbola  is  not  a  good 
form. 

With  refpeCl  to  the  parabolic  trumpet,  it  is  certain 
that  if  the  mouth-piece  were  but  a  point,  it  would  pro¬ 
duce  the  moft  favourable  refle&ion  of  all  the  founds; 
for  they  would  all  proceed  parallel  to  the  axis.  But 
every  point  of  an  open  mouth  muft  be  confidered  as  a 
centre  of  found,  and  none  of  it  muft  be  kept  out  of 
the  trumpet.  If  this  be  all  admitted,  it  will  be  found 
that  a  conical  trumpet,  made  by  the  preceding  rules, 
will  diffipate  the  refle&ed  founds  much  lefs  than  the 
parabolic. 

Thus  far  have  we  proceeded  on  the  fair  confequences 
of  the  well  known  fa£t,  that  echoes  are  refteCted  in  the 
fame  manner  as  light,  without  engaging  in  the  intricate 
inveftigation  of  aerial  undulations.  Whoever  confiders 
the  Newtonian  theory  of  the  propagation  of  found  with 
intelligence  and  attention,  will  fee  that  it  is  demonftrated 
folely  in  the  cafe  of  a  fingle  row  of  particles  ;  and  that 
all  the  general  corollaries  refpe&ing  the  lateral  diffufion 
of  the  elaftic  undulations  are  little  more  than  fagacious 
gueffes,  every  way  worthy  of  the  illuftrious  author,  and 
beautifully  confirmed  by  what  we  can  moft  diftin&ly 
and  accurately  obferve  in  the  circular  waves  on  the  fur- 
face  of  ftill  water.  But  they  are  by  no  means  fit  for 
becoming  the  foundation  of  any  doCtrine  which  lays  the 
fmalleft  claim  to  the  title  of  accurate  fcience.  We  really 

know 
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runipet.  know  exceedingly  little  of  the  theory  of  aerial  undula- 

-v - '  tjons  j  and  the  conformity  of  the  phenomena  of  found 

to  thefe  guefles  of  Sir  Ifaac  Newton  has  always  been  a 
matter  of  wonder  to  every  eminent  and  candid  mathe¬ 
matician  :  and  no  other  fhould  pretend  to  judge  of  the 
matter.  This  wonder  has  always  been  acknowledged 
by  Daniel  Bernoulli  \  and  he  is  the  only  perfon  who  has 
made  any  addition  to  the  fcience  of  founds  that  is  worth 
mentioning.  For  fuch  we  muft  always  efleem  his  doc¬ 
trine  of  the  fecondary  undulations  of  mufical  cords,  and 
the  fecondary  pulfes  of  air  in  pipes.  Nothing  therefore 
is  more  unwarrantable,  or  more  plainly  (hows  the  pre¬ 
cipitant  preemption  of  modern  fciolilts,  than  the  familiar 
ufe  of  the  general  theory  of  aerial  undulations  in  their 
attempts  to  explain  the  abftrufe  phenomena  of  nature 
(fuch  as  the  communication  of  fenfation  from  the  organ 
to  the  fenforium  by  the  vibrations  of  a  nervous  fluid,  the 
reciprocal  communication  of  the  volitions  from  the  fen¬ 
forium  to  the  mufcle,  nay,  the  whole  phenomena  of 
mind),  by  vibrations  and  vibratiunculm. 

Such  attempts  equally  betray  ignorance,  preemption, 
and  meannefs  of  foul.  Ignorance  of  the  extent  to  which 
the  Newtonian  theory  may  be  logically  carried,  is  the 
neceflary  confequence  of  ignorance  of  the  theory  itfelf. 
It  is  preiumption  to  apply  it  to  the  phenomena  of  the 
intelleXual  worN  ;  and  furely  he  has  an  abjeX  foul  who 
hugs  and  cherifhes  the  humble  thought,  that  his  mind  is 
an  undulating  fluid,  and  that  its  all-grafping  •compre- 
henfion,  and  all  its  delightful  emotions,  are  nothing 
more  than  an  ctherial  tune. — “  Pol  me  occidiftis  araen- 
tes.”  This  whim  is  older  than  Hartley  :  It  may  be 
found  in  Robinet’s  Systems  de  la  Nature .  This  by  the 
bye  made  its  firft  appearance  as  a  difeourfe  delivered  by 
Brother  Oratcur  in  the  lodge  of  the  grand  Orient  at 
Lyons  ;  from  which  fource  have  proceeded  all  the  cof- 
mopolitical  focieties  in  Europe,  and  that  illumination  by 
which  reafon  is  to  triumph  over  revelation,  and  liberty 
and  equality  over  civil  government.  We  crave  pardon 
of  our  readers  for  this  ebullition  of  fpleen  *,  and  we  hope 
for  it  from  all  thofe  who  can  read  Newton,  and  who 
efleem  his  modefty. 

Thofe  who  have  endeavoured  to  improve  the  fpeaking 
trumpet  on  mechanical  principles,  have  generally  aimed 
at  increafing  the  violence  of  the  elaflic  undulations,  that 
they  may  make  a  more  forcible  impulfe  on  the  ear. 
This  is  the  objeX  in  view  in  the  parabolic  trumpet.  All 
the  undulations  are  converted  into  others  which  are  in 
planes  perpendicular  to  the  axis  of  the  inflrument  $  fo 
that  the  fame  little  mafs  of  air  is  agitated  again  and 
again  in  the  fame  direction.  From  this  it  is  obvious  to 
conclude,  that  the  total  agitation  will  be  more  violent. 
But,  in  the  firfl  place,  thefe  violent  agitations  muft  dif- 
fufe  themfelves  laterally  as  foon  as  they  get  out  of  the 
trumpet,  and  thus  be  weakened,  in  a  proportion  that  is 
perhaps  impoftible  for  the  moft  expert  analyft  to  deter¬ 
mine.  But,  moreover,  we  are  not  fufficiently  acquainted 
with  the  mechanifm  of  the  very  firft  agitations,  to  be 
able  to  perceive  what  conformation  of  the  trumpet  will 
caufe  the  refleXed  undulations  to  increafe  the  firft  undu¬ 
lations,  or  to  check  them.  For  it  muft  happen,  during 
the  produXion  of  a  continued  found  in  a  trumpet,  that 
a  parcel  of  air,  which  is  in  a  ftate  of  progreftlvc  agita¬ 
tion,  as  it  makes  a  pulfc  of  one  found,  may  be  in  a  ftate 
of  retrograde  agitation,  as  it  is  part  of  a  pulfe  of  air  pro¬ 
ducing  another  found.  We  cannot  (at  leaft  no  mathe¬ 


matician  has  yet  done  it)  diferiminate,  and  then  com-  Trumpet, 
bine  thefe  agitations,  with  the  intelligence  and  precifion 
that  are  neceflary  for  enabling  us  to  fay  what  is  the  ulti¬ 
mate  accumulated  effeX.  Mr  Lambert  therefore  did 
wifely  in  abftaining  from  this  intricate  inveftigation  £ 
and  we  are  highly  obliged  to  him  for  deducing  fuch  a 
body  of  demonftrable  doXrine  from  the  acknowledged, 
but  ill  underftood,  faX  of  the  reflexion  of  echoes. 

We  know  that  two  founds  aXually  crofs  each  other 
without  any  mutual  difturbance  ;  for  we  can  hear  either 
of  them  diftinXly,  provided  the  other  is  not  fo  loud  as 
to  ftun  our  ears,  in  the  fame  manner  as  the  glare  of  the 
fun  dazzles  our  eyes.  We  may  therefore  depend  on  all 
the  confequences  which  are  legitimately  deduced  from 
this  fa 61,  in  the  fame  manner  as  we  depend  on  the  fci¬ 
ence  of  catoptrics,  which  is  all  deduced  from  a  faX  per- 
feXly  limilaT  and  as  little  underftood. 

But  the  preceding  propofltions  by  no  means  explain 
or  comprehend  all  the  reinforcement  of  found  which  is 
really  obtained  by  means  of  a  fpeaking  trumpet.  In 
the  firft  place,  although  we  cannot  tell  in  what  degree 
the  aerial  undulations  are  increafed,  we  cannot  doubt 
that  the  reflexions  which  are  made  in  direXions  which 
do  not  greatly  deviate  from  the  axis,  do  really  increafe 
the  agitation  of  the  particles  of  air.  We  fee  a  thing 
perfeXly  fimilar  to  this  in  the  waves  on  water.  Take  a 
long  flip  of  lead,  about  two  inches  broad,  and  having 
bent  it  into  the  form  of  a  parabola,  fet  it  into  a  large 
flat  trough,  in  which  the  water  is  about  an  inch  deep. 

Let  a  quick  fucceflion  of  fmall  drops  of  water  fall  pre- 
cifely  on  the  focus  of  the  parabola.  We  fhall  fee  the 
circular  waves  proceeding  from  the  focus  all  converted 
into  waves  perpendicular  to  the  axis,  and  we  fhall  fre¬ 
quently  fee  thefe  ftraight  waves  eonflderably  augmented 
in  their  height  and  force.  We  fay  generally,  for  we 
have  fometimes  obferved  that  thefe  refleXed  waves  were 
not  fenfibly  ftronger  than  the  circular  or  original  waves. 

We  do  not  exaXly  know  to  what  this  difference  muft 
be  aferibed  :  we  are  difpofed  to  attribute  it  to  the  fre- 
quencyvof  the  drops.  This  may  be  iuch,  that  the  in¬ 
terval  of  time  between  each  drop  is  precifely  equal,  or 
at  leaft  com menfur able,  to  the  time  in  which  the  waves 
run  over  their  own  breadth.  This  is  a  pretty  experi¬ 
ment  *,  and  the  ingenious  mechanician  may  make  others 
of  the  fame  kind  which  will  greatly  illuftrate  feveral 
difficult  points  in  the  fcience  of  founds.  We  may  con¬ 
clude  in  general  that 'the  refleXion  of  founds,  in  a 
trumpet  of  the  ufual  fliapes,  is  accompanied  by  a  real 
increafe  of  the  aerial  agitations  j  and  in  fome  particular 
cafes  we  find  the  founds  prodigioufly  increafed.  Thus, 
when  we  blow  through  a  mufical  trumpet,  and  allow 
the  air  to  take  that  uniform  undulation  which  can  be 
bed:  maintained  in  it,  namely,  that  which  produces  its 
mufical  tone,  where  the  whole  tube  contains  but  one  or 
two  undulations,  the  agitation  of  a  particle  muft  then 
be  very  great ,  and  it  muft  deferibe  a  very  confiderable 
line  in  its  ofcillations.  When  we  fuit  our  blaft  in 
fuch  a  manner  as  to  continue  this  note,  that  is,  this 
undulation,  we  are  certain  that  the  fubfequent  agita¬ 
tions  confpire  with  the  preceding  agitation,  and  aug¬ 
ment  it.  And  accordingly  we  find  that  the  found  is 
increafed  to  a  prodigious  degree.  A  cot  de  chaffe,  or  a 
bugle  horn,  when  properly  winded,  will  almoft  deafen 
the  ear ;  and  yet  the  exertion  is  a  mere  nothing  in 
comparifon  with  what  we  make  when  bellowing  with  all 
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^Trumpet.  our  force,  but  with  not  the  tenth  part  of  the  noife.  We 
alfo  know,  that  if  we  fpeak  through  a  fpeaking  trumpet 
in  the  key  which  correfponds  with  its  dimensions,  it  is 
much  more  audible  than  when  we  fpeak  in  a  different 
pitch.  Thefe  obfervations  fhow,  that  the  loudnefs  of  a 
fpeaking  trumpet  arifes  from  fomething  more  than  the 
foie  reflection  of  echoes  confidered  by  Mr  Lambert — 
the  very  echoes  are  rendered  louder. 

In  the  next  place,  the  founds  are  increafed  by  the  vi¬ 
brations  of  the  trumpet  itfelf.  The  elaftic  matter  of 
the  trumpet  is  thrown  into  tremors  by  the  undulations 
which  proceed  from  the  mouth-piece.  Thefe  tremors 
produce  pulfes  in  the  contiguous  air,  both  in  the  infide 
of  the  trumpet  and  on  that  which  furrounds  it.  Thefe 
undulations  within  the  trumpet  produce  original  founds, 
which  are  added  to  the  refleXed  founds :  for  the  tremor 
continues  for  fome  little  time,  perhaps  the  time  of  three 
or  four  or  more  pulfes.  This  muff  increafe  the  loud¬ 
nefs  of  the  fubfequent  pulfes.  We  cannot  fay  to  what 
degree,  becaufe  we  do  not  know  the  force  of  the  tre¬ 
mor  which  the  part  of  the  trumpet  acquires  :  but  we 
know  that  thefe  founds  will  not  be  magnified  by  the 
trumpet  to  the  fame  degree  as  if  they  had  come  from 
the  mouth-piece  ;  for  they  are  refleXed  as  if  they  had 
come  from  the  furface  of  a  fphere  which  paffes  through 
the  agitated  point  of  the  trumpet.  In  fhort,  they  are 
magnified  only  by  that  part  of  the  trumpet  which  lies 
without  them.  The  whole  founds  of  this  kind,  there¬ 
fore,  proceed  as  if  they  came  from  a  number  of  concen¬ 
tric  fpherical  furfaces,  or  from  a  folid  fphere,  whofe  dia¬ 
meter  is  twice  the  length  of  the  trumpet  cone. 

All  thefe  agitations  arifing  from  the  tremors  of  the 
trumpet  tend  greatly  to  hurt  the  diftinXnefs  of  articu¬ 
lation  ;  becaufe,  coming  from  different  points  of  a  large 
fphere,  they  arrive  at  the  ear  in  a  fenfible  fucceffion  •, 
and  thus  change  a  momentary  articulation  to  a  length¬ 
ened  found,,  and  give  the  appearance  of  a  number  of 
voices  uttering  the  fame  words  in  fucceffion.  It  is  in  this 
way,  that,  when  we  clap  our  hands  together  near  a  loner 
rail,  we  get  an  echo  from  each  poff,  which  produces  a 
cdurping  found  of  fome  continuance.  For  thefe  reafons 
it  is  found  advantageous  to  check  all  tremors  of  the 
trumpet  by  wrapping  it  up  in  woollen  lifts.  This  is  alfo 
neceffary  in  the  mufical  trumpet. 

With  refpeX  to  the  undulations  produced  by  the  tre¬ 
mors  of  the  trumpet  in  the  air  contiguous  to  its  outfide, 
they  alfo  hurt  the  articulation.  At  any  rate,  this  is  fo 
much  of  the  fonorous  momentum  ufelefsly  employed; 
becaufe  they  are  diffufed  like  common  founds,  and  re¬ 
ceive  no  augmentation  from  the  trumpet. 
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Hearing 

trumpet. 


It  is  evident,  that  this  inftrument  may  be  ufed  (and 
accprdingly  was  fo)  for  aiding  the  hearing  ;  for  the  fo¬ 
norous  lines  are  reflefted  in  either  diredion.  We  know 
that  all  tapering  cavities  greatly  increafe  external  noifesr 
and  we  obferve  the  brutes  prick  up  their  ears  when  they 
want  to  hear  uncertain  or  faint  founds.  They  turn  them 
in  fuch  direftions  as  are  belt  fuited  for  the  refleaion  of 
the  found  from  the  quarter  whence  the  animal  imagines 
that  it  comes.  ° 

Let  us  apply  Mr  Lambert’s  principle  to  this  very  in- 
terefting  cafe,  and  examine  whether  it  be  poflible  to  af- 
fift  dull  hearing  in  like  manner  as  the  optician  has  affift- 
imperfect  fight. 


6  fln.  a  fin.  (2  n  +  1 )  a’ 


the  angle  of  the  cone  =9.34.  Then  CA= 


o 

is  24  inches, 


M4 

f'  j  —  24* 


6  fin. : 


Therefore  the  length  of  the  cone 
CA 

From  this  take  C  e-=z  - zr  2,  and  the 

12 

length  of  the  trumpet  is  22  inches.  The  diameter  at 
the  mouth  is  2  C  e,  rr4  inches.  With  this  inftrument 
one  voice  ftiould  be  as  loud  as  144. 

If  it  were  required  to  approximate  the  found  only 
four  times,  making  it  16  times  ftronger  than  the  natural 

voice 


The  fubjea  is  greatly  Amplified  by  the  circumftances  Trump 
of  the. cafe  ;  for  the  founds  to  which  we  lifteii  generally  '~v 
come  in  nearly  one  direction,  and  all  that  we  have  to 
do  is  to  produce  a  conftipation  of  them.  And  we  may 
conclude,  that  the  audibility  will  be  proportional  to  this 
conftipation. 

Therefore  let  ACB,  fig.  6.  be  the  cone,  and  CD  its  Fig.  5. 
axis.  The  found  may  be  conceived  as  coming  in  the 
direction  RA,  parallel  to  the  axis,  and  to  be  refleXed 
in  the  points  A,  b ,  0,  </,  e ,  till  the  angle  of  incidence  in- 
creafes  to  90°  ;  after  which  the  fubfequent  reflexions 
fend  the  found  out  again.  We  muft  therefore  cut  off  a 
part  of  the  cone  ;  and,  becaufe  the  lines  increafe  their 
angle  of  incidence  at  each  refleXion,  it  will  be  proper 
to  make  the  angle  of  the  cone  an  aliquot  part  of  90°, 
that  the  leaft  incidence  may  amount  precifely  to  that 
quantity.  .What  part  of  the  cone  fhould  be  cut  off  may 
be  determined  by  the  former  principles.  Call  the  angle 

ACt),  a.  We  have  C  e  =r  -~T  \  »  when  the 

fin.  (2  n- f-l)  a  ’ 

found  gets  the  laft  ufeful  refleaion.  Then  we  have  the 
diameter  of  the  mouth  AB=2  CA  •  fin.  a,  and  that  of 
the  other  end  ef=C  e  •  2  fin.  a.  Therefore  the  founds 
will  be  conftipated  in  the  ratio  of  CA’  to  C  e »,  and  the 
trumpet  will  bring  the  fpeaker  nearer  in  the  ratio  of  C  A 
to  C  e. 

When  the  lines  of  refleXed  found  are  thus  brought 
together,  they  may  be  received  into  a  fmall  pipe  per- 
feXly  cylindrical,  which  may  be  inferted  into  the  ex¬ 
ternal  ear.  This  will  not  change  their  angles  of  incli¬ 
nation  to  the  axis  nor  their  denfity.  It  may  be  conve¬ 
nient  to  make  the  internal  diameter  of  this  pipe  |  of  an 
inch.  Therefore  C  e  •  fin.  a  is  zr  f  of  an  inch.  This 
circutnftance,  in  conjunXion  with  the  magnifying  power 
propofed,  determines  the  other  dimenfions  of  the  hearing 

trumpet.  For  C  e ~~~  =  -  -C A_  and  CA 

_  fin.  (2  +  I  0) 

6fin.*0 

Thus  the  relation  of  the  angle  of  the  cone  and  the 
length  of  the  inftrument  is  ascertained,  and  the  found  is 
brought  nearer  in  the  ratio  of  C  A  to  C  e ,  or  of  fin. 

(2  #-{-  0  a  to  fin.  0.  And  feeing  that  we  found  it  pro¬ 
per  to  make  0z=9°°>  we  obtain  this  very  fi tri¬ 

ple  analogy,  i  :  fin.  a=C A  :  C  e .  And  the  fine  of  f 
the  angle  of  the  cone  is  to  radius  as  I  to  the  approxima¬ 
ting  power  of  the  inftrument. 

.  Thus  let  it  be  required  that  the  found  may  be  as  au¬ 
dible  as  if  the  voice  were  12  times  nearer.  This  gives 

2.  This  gives  fin.  a  and  a  =4°  47',  and 
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um?»t.  voice  at  the  fame  diftance,  the  angle  ACB  muft  be 
-y- — '  29°;  Ae  muft  be  2  inches,  AB  muft  be  i|d  inches, 
and  e  f  muft  be  f  d  of  an  inch. 

It  is  eafy  to  fee,  that  when  the  fize  of  the  ear-end  is 
the  fame  in  all,  the  diameters  at  the  outer  end  are 
proportional  to  the  approximating  powers,  and  the 
lengths  of  the  cones  are  proportional  to  the  magnifying 
powers. 

We  ihall  find  the  parabolic  conoid  the  preferable  lhape 
for  an  acouftic  trumpet  ;  becaufe  as  the  founds  come 
into  the  inftrument  in  a  direction  parallel  to  the  axis, 
they  are  reflected  fo  as  to  pafs  through  the  focus.  The 
parabolic  conoid  muft  therefore  be  cut  off  through  the 
focus,  that  the  founds  may  not  go  out  again  by  the 
fubfequent  reflexions  j  and  they  muft  be  received  into  a 
cylindrical  pipe  of  one-third  of  an  inch  in  diameter. 
Therefore  the  parameter  of  this  parabola  is  one-lixth  of 
an  inch,  and  the  focus  is  one-twelfth  of  an  inch  from 
the  vertex.  This  determines  the  whole  inftrument  *,  for 
they  are  all  portions  of  one  parabolic  conoid.  Suppofe 
that  the  inftrument  is  required  to  approximate  the  found 
12  times,  as  in  the  example  of  the  conical  inftrument. 
The  ordinate  at  the  mouth  muft  be  12  times  the  6th  of 
an  inch,  or  2  inches ;  and  the  mouth  diameter  is  four 
inches,  as  in  the  conical  inftrument.  Then,  for  the 
7*  length,  obferve,  that  DC  in  fig.  7.  is  J-th  of  an  inch, 
and  MP  is  2  inches,  and  AC  is  T\th  of  an  inch,  and 
DC1  :  AC  :  AP.  This  will  give  APz:  12 

inches,  and  CP  =:  ninths*,  whereas  in  the  conical 
tube  it  was  22.  In  like  manner  an  inftrument  which 
approximates  the  founds  four  times,  is  only  i-yd  inches 
long,  and  I f d  inches  diameter  at  the  big  end.  Such 
fmall  inftruments  may  be  very  exaXly  made  in  the  pa¬ 
rabolic  form,  and  are  certainly  preferable  to  the  conical. 
But  fince  even  thefe  are  of  a  very  moderate  fize  when 
intended  to  approximate  the  found  only  a  few  times, 
and  as  they  can  be  accurately  made  by  any  tinman, 
they  may  be  of  more  general  ufe.  One  of  12  inches 
long,  and  3  inches  wide  at  the  big  end,  fhould  approxi¬ 
mate  the  found  at  leaft  9  times. 

A  general  rule  for  making  them. — Let  m  exprefs  the 
approximating  power  intended  for  the  inftrument.  The 

jj2  m —  1 

length  of  the  inftrument  in  inches  is  - g - ,  and  the 

diameter  at  the  mouth  is  The  diameter  at  the  fmall 

3 

end  is  always  one-third  of  an  inch. 

In  trumpets  for  aflifting  the  hearing,  all  reverbation 
of  the  trumpet  muft  be  avoided.  It  muft  be  made  thick, 
of  the  leaft  elaftic  materials,  and  covered  with  cloth 
externally.  For  all  reverbation  lafts  for  a  ftiort  time, 
and  produces  new  founds  which  mix  with  thofe  that  are 
coming  in. 

We  muft  alfo  obferve,  that  no  acouftic  trumpet  can 
leparate  thofe  founds  to  which  we  liften  from  others  that 
are  made  in  the  fame  dire&ion.  All  are  received  by  it, 
and  magnified  in  the  fame  proportion.  This  is  fre¬ 
quently  a  very  great  inconvenience. 

There  is  alfo  another  imperfe&ion,  which  we  imagine 
cannot  be  removed,  namely,  an  odd  confufion,  which 
cannot  be  called  indiftinftnefs,  but  a  feeling  as  if  we 
were  in  the  midft  of  an  echoing  room.  The  caufe  feems 
to  be  this:  Hearing  gives  us  fome  perception  of  the  di¬ 
rection  of  the  founding  objeft,  not  indeed  very  precife, 
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but  fufticiently  fo  for  moft  purpofes.  In  all  inftruments  Trtwnp«t». 
which  we  have  deferibed  for  conftipating  founds,  the  "  * 

laft  reflections  are  made  in  directions  very  much  inclined 
to  the  axis,  and  inclined  in  many  different  degrees. 

Therefore  they  have  the  appearance  of  coming  from  dif¬ 
ferent  quarters  ;  andinftead  of  the  perception  of  a  Angle 
fpeaker,  we  have  that  of  a  founding  furface  of  great  ex¬ 
tent.  We  do  not  know  any  method  of  preventing  this, 
and  at  the  fame  time  increafing  the  found. 

There  is  an  obfervation  which  it  is  of  importance  to 
make  on  this  theory  of  acouftic  inftruments.  Their 
performance  does  not  feem  to  correfpond  to  the  compu¬ 
tations  founded  on  the  theory.  When  they  are  tried, 
we  cannot  think  that  they  magnify  fomuch:  Indeed  it 
is  not  eafy  to  find  a  meafure  by  which  we  can  eftimata 
the  degrees  of  audibility.  When  a  man  fpeaks  to  us  at 
the  diftance  of  a  yard,  and  then  at  the  diftance  of  two 
yards,  we  can  hardly  think  that  there  is  any  difference 
in  theloudnefs;  though  theory  fays,  that  it  is  four  times 
lefs  in  the  laft  of  the  two  experiments;  and  we  cannot 
but  adhere  to  the  theory  in  this  very  fimple  cafe,  and 
muft  attribute  the  difference  to  the  impoflibility  of  mea- 
furing  the  loudnefs  of  founds  with  precifion.  And  be¬ 
caufe  we  are  familiarly  acquainted  with  the  found,  we 
can  no  more  think  it  four  times  lefs  at  twice  the  di¬ 
ftance,  than  we  can  think  the  vifible  appearance  of  a 
man  four  times  lefs  when  he  is  at  quadruple  diftance. 

Yet  we  can  completely  convince  ourfelves  of  this,  by 
obferving  that  he  covers  the  appearance  of  four  men  at 
that  diftance.  We  cannot  eafily  make  the  fame  experi¬ 
ment  with  voices. 

But,  befides  this,  we  have  compared  two  hearing 
trumpets,  one  of  which  fhould  have  made  a  found  as  au-' 
dible  at  the  diftance  of  40  feet:  as  the  other  did  at  10 
feet  diftance;  but  we  thought  them  equal  at  the  di¬ 
ftance  of  40and  18.  Therefult  was  the  fame  in  many 
trials  made  by  different  perfons,  and  in  different  circum- 
ftances.  This  leads  us  to  fufpeft  fome  miftake  in  Mr 
Lambert’s  principle  of  calculation;  and  we  think  him 
miftaken  in  the  manner  of  eftimating  the  intenfity  of  the 
refle&ed  founds.  He  conceives  the  proportion  of  inten¬ 
fity  of  the  fimple  voice  and  of  the  trumpet  to  be  the 
fame  with  that  of  the  furface  of  the  mouth-piece  to  the 
furface  of  the  fonorous  bemifphere,  which  he  has  fo  in- 
genioufly  fubftituted  for  the  trumpet.  But  this  feems  to 
fuppofe,  that  the  whole  furface,  generated  by  the  revo¬ 
lution  of  the  quadrantal  arch  TEG  round  the  axis  CG 
(fig.  4.),  is  equally  fonorous.  We  are  allured  that  it  is 
nor.-  For  even  if  we  Ihould  fuppofe  that  each  of  the 
points  Q,  R,  and  3  (fig.  3.),  are  equally  fonorous  with 
the  point  P,  thefe  points  of  reflexion  do  not  ftand  fo 
denfe  on  the  furface  of  the  fphere  as  on  the  furface  of 
the  mouth-piece.  Suppofe  them  arranged  at  equal  di- 
ftances  all  over  the  mouth-piece,  they  will  be  at  equal 
diftances  alfo  on  the  fphere,  only  in  the  diredion  of  the 
arches  of  great  circles  which  pafs  through  the  centre  of 
the  mouth-piece.  But  in  the  dire&ion  perpendicular  to 
this,  in  the  circumference  of  fmall  circles,  having  the 
centre  of  the  mouth-piece  for  their  pole,  they  muft  be 
rarer  in  the  proportion  of  the  fine  of  their  diftance  from 
this  pole.  This  is  certainly  the  cafe  with  refpea  to  all 
fuch  founds  as  have  been  refleaed  in  the  planes  which 
pafs  through  the  axis  of  the  trumpet;  and  we  do  not 
fee  (for  we  have  not  examined  this  point)  that  any  com* 
penfation  is  made  by  the  refleftion  which  is  not  in 
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planes  palling  through  tlie  axis.  We  therefore  imagine, 
that  the  trumpet  does  not  iricreafe  the  found  in  the  pro- 
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Mr  Lambert  feems  aware  of  fome  error  in  his  calcu¬ 
lation,  and  propofes  another,  which  leads  nearly  to  this 
conclufion,  but  founded  on  a  principle  which  we  do  not 
think  in  the  leafl  applicable  to  the  cafe  of  founds. 

TRUMPET ,  Marine,  is  a  muftcal  inftrument  confid¬ 
ing  of  three  tables,  which  form  its  triangular  body.  It 
has  a  very  long  neck  with  one  fingle  firing,  very  thick, 
mounted  on  a  bridge,  which  is  firm  on  one  fide,  but 
tremulous  on  the  other.  It  is  firuck  by  a  bow  with  one 
hand,  and  with  the  other  the  firing  ispreifed  or  flopped 
on  the  neck  by  the  thumb. 

It  is  the  trembling  of  the  bridge,  when  firuck,  that 
makes  it  imitate  the  found  of  a  trumpet,  which  it  does 
to  that  perfe&ion,  that  it  is  fcarcely  pofiible  to  diftin- 
guifh  the  one  from  the  other.  And  this  is  what  has  gi¬ 
ven  it  the  denomination  of  trumpet-marine,  though,  in 
propriety,  it  be  a  kind  of  monochord.  Of  the  fix  divi- 
fions  marked  on  the  neck  of  the  infirument,  the  firft 
makes  a  fifth  with  the  open  chord,  the  fecond  an  oc¬ 
tave,  and  fo  on  for  the  reft,  correfponding  with  the  in¬ 
tervals  of  the  military  trumpet. 

Trump ET-F/ower .  See  Bignonia,  Botany  Index. 
TRUMPETER.  See  Psophia,  Ornithology 
Index . 

TRUNCATED,  in  general,  is  an  appellation  given 
to  fuch  things  as  have,  or  feem  to  have,  their  points 
cut  off :  thus,  we  fay,  a  truncated  cone,  pyramid,  leaf, 
&c. 

TRUNCHEON,  a  fhort  ftaff  or  baton  ufed  by 
kings,  generals,  and  great  officers,  as  a  mark  of  their 
command. 

TRUNDLE,  a  fort  of  carriage  with  low  wheels, 
whereon  heavy  and  cum  her  fome  burdens  are  drawn. 

TRUNK,  among  botanifls,  that  part  of  the  herb 
\vhich  arifes  immediately  from  the  root,  and  is  termi¬ 
nated  by  fructification  ;  the  leaves,  buds,  and  auxiliary 
parts  of  the  herb  not  entering  in  its  defeription. 

TRUNNIONS,  or  Trunions,  of  a  piece  of  ord¬ 
nance,  are  thofe  knobs  or  bunches  of  metal  which  bear 
her  up  on  the  cheeks  of  the  carriage. 

TRUSS,  a  bundle,  or  certain  quantity  of  hay,  ftraw, 
&c.  A  trufs  of  hay  contains  56  pounds,  or  half  an 
hundred  weight :  36  truffes  make  a  load. 

Truss  is  alio  ufed  for  a  fort  of  bandage  or  ligature 
made  of  Reel,  or  the  like  matter,  wherewith  to  keep  up 
the  parts  in  thofe  who  have  hernias  or  ruptures. 

Truss,  in  a  fhip,  a  machine  employed  to  pull  a  yard 
home  to  its  refpe&ive  mail,  and  retain  it  firmly  in  that 
pofition. 

TRUSTEE,  one  who  has  an  eftate,  or  money,  put 
or  trufted  in  his  hands  for  the  ufe  %f  another. 

TRUTH,  a  term  ufed  in  oppofition  to  falfehood,  and 
applied  to  propofitions  which  anfwer  or  accord  to  the 
nature  and  reality  of  the  thing  whereof  fomething  is  af¬ 
firmed  or  denied. 

T  R\  PHIODORUS,  an  ancient  Greek  poet,  who 
lived  fome  time  between  the  reigns  of  Severus  and  Ana- 
ifafius.  His  writings  were  very  numerous;  yet  none  of 


them  have  come  down  to  us,  except  an  epic  poem,  on  Tiyp]  L 
which  Mr  Addifon  has  made  fome  entertaining  remarks  n: 
in  the  Speculator,  N°  63.  1 

The  firft  edition  of  this  extraordinary  work  was  pub-  Tunr 
lilhed  by  Aldus  at  Venice,  with  Quintus  Calaber’s  Pa- 
ralipomena,  and  Coluthus’s  poem  on  the  rape  of  Helen. 

It  has  been  fince  reprinted  at  feveval  places,  particularly 
at  Francfort  in  1580  by  Frifchlinus  5  who  not  only  cor¬ 
rected  many  corrupt  paflages,  but  added  two  Latin  ver- 
fions,  one  in  verfe  and  the  other  in  profe.  That  in 
verfe  was  reprinted  in  1  742,  with  the  Greek,  at  Oxford, 
in  8vo,  with  an  Englilh  tranftation  in  verfe,  and  Notes, 
by  Mr  Merrick. 

TUAM,  a  town  of  Ireland,  in  the  province  of  Con¬ 
naught,  and  county  of  Galway,  with  an  arehbiftiop’s 
fee.  It  was  once  a  famous  city,  though  now  it  is  redu¬ 
ced  to  a  village  ;  but  it  ftill  retains  the  title  of  a  city, 
as  being  an  archiepilcopal  fee.  W.  Long.  8.  46.  N. 
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TUB,  in  commerce,  denotes  an  indetermined  quan¬ 
tity  or  meafure  :  thus,  a  tub  of  tea  contains  about  6a 
pounds  ;  and  a  tub  of  camphor  from  56  to  86  pounds. 

TUBE,  in  general,  a  pipe,  conduit,  or  canal;  a  cy¬ 
linder,  hollow  within-fide,  either  of  lead,  iron,  glafs, 
wood,  or  other  matter,  for  the  air  or  fome  other  matter 
to  have  a  free  conveyance  through  it. 

Auricular  Tube ,  or  inftrument  to  facilitate  hearing. 

See  Articulate  TRUMPET . 

TUBERCLES,  among  phyficians,  denote  little  tu¬ 
mors  which  fuppurate  and  difeharge  pus  ;  and  are  of¬ 
ten  found  in  the  lungs,  efpecially  of  confumptive  per- 
fons. 

TUCUMAN,  a  province  of  Paraguay,  in  South  A- 
merica,  bounded  on  the  north  by  the  provinces  of  Los- 
Chicas  and  Choco  ;  on  the  eaft  by  Choco  and  Ilio-de- 
Ja-Plata,  on  the  fouth  by  the  country  of  Chicuitos  and 
Pampes,  and  on  the  weft  by  the  biftiopric  of  St  Jago. 

'I  he  air  is  hot,  and  the  foil  Tandy  :  however,  fome  pla¬ 
ces  are  fruitful  enough.  The  Spaniards  poffefs  a  great 
part  of  this  country. 

TUFA,  a  ftone  confiding  of  volcanic  allies  concret¬ 
ed  together  with  various  other  fpeeies  of  ftone.  It  is  of 
various  colours,  blackifli  gray,  bluifii  gray,  and  yel¬ 
low  ;  every  colour  having  a  different  mixture  and  foli- 
dity  :  but  all  of  them  have  the  bad  quality  of  moulder¬ 
ing  down  on  long  expofurc  to  the  weather ;  notwith- 
ftanding  which,  they  have  been  ufed  in  buildings  both 
ancient  and  modern.  The  yellow  kind  refills  the  air 
lefs  than  any  other. 

TULIPA,  Tulip  ;  a  genus  of  plants  belonging  to 
the  clafs  of  licxandria ;  and  in  the  natural  fyftern  ranging 
under  the  10th  order,  Coronaries .  See  Botany  Index  ; 
and  for  the  culture  of  the  tulip,  fee  Gardening. 

Tulip -Tree.  See  Liriodendron,  Botany  Index. 

TULL,  Jethro,  an  Oxfordfhire  gentleman  who 
farmed  his  own  land,  and  introduced  a  new  method  of 
culture,  to  raife  repeated  crops  of  wheat  from  the  fame 
land  without  the  ncceftity  of  manure  :  the  principles  of 
which  he  publi filed  about  30  years  fince,  in  a  Treatife 
on  Horfe-hoeing  Hufbandry. 

TUMBRELL,  Tumbrellum,  or  Turbichetum ,  is 
an  engine  of  punifhment,  formerly  employed  for  the  cor- 
re£lion  of  fcolds  and  unquiet  women. 

TUMEFACTION,  the  afl  of  f welling  or  rifing  in¬ 
to  a  tumor. 


TUMOR, 


TUN  [ 

jm0r  TUMOR,  in  Medicine  and  Surgery ,  a  preternatural 
II.  rifing  or  eminence  in  any  part  of  the  body, 
inis.  Tumors,  in  Farriery,  See  Farriery  Index. 
u  J  TUN,  a  large  veffel  or  calk,  of  an  oblong  form,  big- 
geft  in  the  middle,  and  diminiRung  towards  its  two 
ends,  girt  about  with  hoops,  and  ufed  for  Rowing  feve- 
ral  kinds  of  merchandife  for  convenience  of  carriage  ; 
as  brandy,  oil,  fugar,  Ikins,  hats,  &c. 

TuN  is  alfo  the  name  of  a  meafure.  A  tun  of  wine 
is  four  hogfiieads ;  of  timber,  a  fquare  of  40  folid  feet  ; 
and  of  coals,  20cwt. 

Tun  is  alfo  a  certain  weight  whereby  the  burden  of 
fhips,  &c.  is  eftimated. 

TUNBRIDGE,  a  town  of  Kent  in  England,  fitu- 
ated  on  a  branch  of  the  river  Medway,  over  which  there 
is  a  bridge.  It  is  a  large  well  built  place,  noted  for 
the  mineral  waters  four  or  five  miles  fouth  of  the  town. 
E.  Long.  o.  20.  N.  Lat.  51.  14. 

TUNE.  See  Music  and  Tone. 

TUNGSTEN,  one  of  the  metals.  See  Chemistry 
and  Mineralogy  Index. 

TUNICA,  a  kind  of  waiRcoat  or  under  garment,  in 
ufe  among  the  Romans.  They  wore  it  within  doors  by 
itfelf,  and  abroad  under  the  gown.  The  common  peo¬ 
ple  could  not  afford  the  toga,  and  fo  went  in  their  tunics  j 
whence  Horace  calls  them  populus  tunicatus . 

Tunica,  in  Anatomy ,  is  applied  to  the  membranes 
which  inveR  the  veffels,  and  divers  others  of  the  lefs  fo¬ 
lid  parts  'of  the  body  ;  thus  the  inteRines  are  formed  of 
five  tunics  or  coats. 

TUNIS,  a  large  and  celebrated  town  of  Barbary, 
in  Africa,  and  capital  of  a  kingdom  of  the  fame  name. 
It  is  feated  on  the  point  of  the  gulf  of  Goletta,  about 
eight  miles  from  the  place  w7here  the  city  of  Carthage 
Rood.  It  is  in  the  form  of  a  long  fquare,  and  is  about 
four  miles  in  circumference,  with  ten  large  Rreets,  five 
gates,  and  3  $  mofques.  The  houfes  are  all  built  with 
Rone,  though  but  one  Rory  high  ;  but  the  walls  are 
very  lofty,  and  flanked  with  feveral  Rrong  towers.  It 
has  neither  ditches  nor  baRions,  but  a  good  citadel, 
$  Obferv.  built  on  an  eminence  on  the  weR  fide  of  the  city.  It  is 
ihe  City  faid  to  contain  300,000  inhabitants,  of  whom  30,000 
c  unis  by  are  Jews>  The  divan,  or  council  of  Rate,  affembles  in 
I  hi  the  an  Pa^ace  ?  and  the  dey  is  the  chief  of  the  republic, 
A.  Mag.  who  refides  there.  The  harbour  of  Tunis  lias  a  very 
'  iv,  narrow  entrance,  through  a  fmall  canal.  In  the  city 
i  they  have  no  water  but  what  is  kept  in  ciRerns,  except 
one  well  kept  for  the  bafhaw’s  ufe.  It  is  a  place  of 
great  trade,  and  is  10  miles  from  the  fea.  E.  Long. 
30.  16.  N.  Lat.  36.  42. 

Tunis,  a  country  of  Africa,  bounded  on  the  north 
and  eaR  by  the  Mediterranean  fea  and'  the  kingdom  of 
Tripoli,  on  the  fouth  by  feveral  tribes  of  the  Arabs,  and 
on  the  wreR  by  the  kingdom  of  Algiers  and  the  country 
of  Efab ;  being  300  miles  in  length  from  eaR  to  weR, 
and  250  in  breadth  from  north  to  fouth.  i  his  country 
was  formerly  a  monarchy  ;  but  a  difference  ai  ifing  be¬ 
tween  a  king  and  his  fon,  one  of  whom  was  for  the 
prote&ion  of  the  ChriRians,  and  the  other  for  that  of  the 
Turks,  in  1574  the  inhabitants  fliook  off  the  yoke  of 
both.  From  this  time  it  became  a  republic  under  the 
prote&ion  of  the  Turks,  and  pays  a  certain  tribute  to  the 
bafiiaw  who  refides  at  Tunis.  The  air  in  general  is 
healthy  ;  but  the  foil  in  the  eaRern  parts  is  indifferent 
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for  want  of  water.  Towards  the  middle  the  moun-  Tunis 
tains  and  valleys  abound  in  fruits  ;  but  the  weflern  part  II 
is  the  moR  fertile,  becaufe  it  is  watered  with  rivers.  t  Turban‘ 
1l  he  environs  of  Tunis  are  very  dry,  upon  which  ac¬ 
count  corn  is  generally  dear.  The  inroads  of  the  A- 
rabs  oblige  the  inhabitants  to  fow  their  barley  and  rye 
in  the  fuburbs,  and  to  inclofe  their  gardens  with  walls. 
However,  there  are  plenty  of  citron3,  lemons,  oranges, 
dates,  grapes,  and  other  fruits.  There  are  alfo  olive 
trees,  rofes,  and  odoriferous  plants.  In  the  woods  and 
mountains  there  are  lions,  wild  beeves,  oRriches,  mon¬ 
keys,  cameleons,  roebucks,  hares,  pheafants,  partridges, 
and  other  forts  of  birds  and  beaRs.  The  moR  remark¬ 
able  rivers  are  the  Guadilcarbar,  Magrida,  Magerada, 
and  Caps.  The  form  of  government  is  ariRocratic  ; 
that  is,  by  a  council,  whofe  prefident  is  the  dey,  not 
unlike  the  doge  of  Venice.  The  members  of  the  divan 
or  council  are  cboferi  by  the  dey,  and  he  in  his  turn  is 
ele£ted  by  the  divan  ;  which  is  compofed  of  foldiers, 
wdio  have  more  than  once  taken  off  the  dey’s  head. 

The  baRiaw  is  a  Turk,  refiding  at  Tunis;  whofe  bufi- 
nefs  is  to  receive  the  tribute,  and  protect  the  republic: 
the  common  revenues  are  only  400,000  crowns  a-year, 
becaufe  the  people  are  very  poor;  nor  can  they  fend  above 
40,000  men  into  the  field ;  nor  more  than  1 2  men  of 
war  of  the  line  to  fea,  even  upon  the  moR  extraordinary 
occafions.  There  are  generally  about  12,000  ChriRian 
Raves  in  this  country  ;  and  the  inhabitants  carry  on  a 
great  trade  in  linen  and  woollen  cloth.  In  the  city  of 
Tunis  alone  there  are  above  3000  clothiers  and  weavers. 

They  alfo  have  a  trade  in  borfes,  olives,  oil,  foapv 
oRriches  eggs  and  feathers.  The  Mahometans  of  this 
■city  have  nine  colleges  for  Rudents,  and  86  petty  fchools* 

The  principal  religion  is  Mahometanifm  ;  but  the  inha¬ 
bitants  confiR  of  Moors,  Turks,  Arabs,  Jews,  and  Chrif- 
tian  Raves.  However  the  Turks,  though  feweR  in  num¬ 
ber,  domineer  over  the  Moors,  and  treat  them  little  bet¬ 
ter  than  Raves. 

TUNKERS,  a  religious  fea  of  BaptiRs  in  Pennfyl- 
vania,  fo  called  from  the  word  tunber ,  to  put  a  morfel 
in  fauce.  They  are  alfo  called  tumblers ,  becaufe  in  per¬ 
forming  baptifm  they  plunge  the  perfon  into  the  water 
with  the  head  firR.  As  the  Germans  found  the  letters  t 
and  b  like  d  and  the  words  timbers  and  tumblers , 
have  been  fometimes-  written  dunkers  and  dumplers . 

Their  church  government  and  dilcipline  are  the  fame 
with  thofe  of  the  EngliRi  BaptiRs,  except  that  every  bro¬ 
ther  is  allowed  to  fpeak  in  the  congregation,  and  the  beR 
fpeaker  is  ufually  ordained  to  be  their  miniRer.  They 
are  a  harmlcfs,  well-meaning  people. 

TUNNAGE.  See  Tonnage. 

TUNNY.  See  Scomber,  Ichthyology  Index. 
TUNNY-Fishing.  See  Fishery. 

TURBAN,  the  head-drefs  of  moR  of  the  eaRern  na¬ 
tions.  It  confiRs  of  two  parts,  a  cap  and fafii  of  fine 
linen  or  taffety,  artfully  wound  in  divers  plaits  about  the 
cap.  The  cap  has  no  brim,  is  pretty  Rat,  though  round- 
ifh  at  top,  and  quilted  with  cotton  ;  but  does  not  cover 
the  ears.  There  is  a  good  deal  of  art  in  giving  the  tur¬ 
ban  a  fine  air  ;  and  the  making  of  them  is  a  particular 
trade.  The  faflh  of  the  Turk’s  turban  is  white  linen  ; 
that  of  the  Perfiansred  woollen.  Thefearethe  diflinguiRi- 
ino- marks  of  their  different  religions.  Sophi  king  of 
P<yfia,  being  of  the  of  Ali,  was  the  firR  who  affumed. 
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the  red  colour,  to  diftinguilh  himfelf  from  the  Turks, 
who  are  of  the  feft  of  Omar,  and  whom  the  PcrfianJ 
efteem  heretics. 

TURBINATED,  is  a  term  applied  by  naturalifts  to 
ftiells  which  are  fpiral,  or  wreathed  conically  from  a 
•larger  bafis  to  a  kind  of  apex. 

TURBITHor  Turpeth  mineral.  See  Mercury, 

N°  1720  and  1728  Chemistry. 

TURBO,  the  Wreath,  a  genus  of  fhell-fifh.  See 
^Conchology  Index . 

TURBOT.  Sec  Pleuronectes,  Ichthyology 
Index . 

TURC^E  or  Turci,  (Mela)  ;  fuppofed  to  be  the 
Tufci  of  Ptolemy  5  whom  he  places  between  Caucafus 
and  the  Montes  Ceraunii.  The  name  is  faid  to  denote, 

“  to  defolate,  or  lay  watte.”  Herodotus  places  them 
among  the  wild  or  barbarous  nations  of  the  north. 
There  is  a  very  rapid  river  called  Turk,  running  into  the 
Cafpian  fea,  from  which  fome  fuppofe  the  Turks  to  take 
their  name.  They  made  no  figure  in  the  world  till  to¬ 
wards  the  7th  century  5  about  the  beginning  of  which 
they  fallied  forth  from  the  Portae  Cafpiae,  laid  watte 
Perfia,  and. joined  the  Romans  againft  Chofroes  king 
•of  Perfia.  In  1042  they  fubdued  the  Perfians,  in 
whole  pay  they  ferved,  and  from  whom  they  derived 
the  Mahometan  religion  ;  and  afterwards  pouring  forth, 
•overran  Syria,  Cappadocia,  and  the  other  countries  of 
the  Hither  Afia,  under  diftinft  heads  or  princes,  whom 
Ottoman  fubduing,  united  the  whole  power  in  him- 
felf,  which  to  this  day  continues  in  his  family,  and  who 
fixed  his  feat  of  empire  at  Prufa  in  Bithynia.  His  fuc- 
cefifors  fubdued  all  Greece,  and  at  length  took  Conftan- 
tinople  in  1453  ;  which  put  a  period  to  the  Roman  em¬ 
pire  in  the  Eaft,  under  Conftantine  the  laft  emperor.  It 
is  a  ftanding  tradition  or  prophecy  among  the  Turks, 
that  their  empire  will  at  length  be  overturned  by  the 
Franks  or  Chriftians ;  which  feems  now  to  be  drawing 
on  apace  towards  accomplilhment. 

TURCOISE.  See  Turquoise. 

TURCOMANIA,  a  province  of  Afiatic  Turkey, 
anfwering  to  the  ancient  kingdom  of  Armenia. 

TURDUS,  the  Thrush  ;  a  genus  of  birds  belong¬ 
ing  to  the  order  of  Pafferes .  See  Ornithology 
Index . 

TURENNE,  Viscount.  See  Tour. 

TURF,  peat,  ablackilh  earth  ufed  in  feveral  parts  of 
the  world  as  fuel.  Turf,  as  diftinguittied  from  peat, 
confifts  of  mould  interwoven  with  the  roots  of  ve¬ 
getables. 

TURGESCENCE,  among  phyficians,  denotes  a 
fwelling  or  growing  bloated. 

TURGOT,  Anne  Robert  James,  a  celebrated 
French  financier,  was  born  at  Paris  in  1727,  of  a  very 
ancient  Norman  family.  His  father  was  a  long  time 
provoft  of  the  corporation  of  merchants  \  during  which 
he  was  the  object  of  general  admiration,  on  account  of 
his  prudent  adminiftration.  M.  Turgot  was  the  young- 
eft  of  three  brothers,  and  was  detti.ned  for  the  church. 

He  had  fcarcely  attained  the  age  at  which  refleftion 
•commences,  when  he  refolved  to  facrifice  all  tempo¬ 
ral  advantages  to  liberty  and  confidence,  and  to  pur- 
fue  his  ecclefiaftical  ttudies  without  declaring  his  repug¬ 
nance  to  their  propofed  objeft.  At  the  age  of  23  years 
he  took  his  degree,  and  was  cleft ed  prior  of  the  Sor- 
lonne. 
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The  time  when  it  was  necelfary  for  him  to  declare  TVr, 
that  he  would  not  be  an  ecclefiaftic  was  now  arrived.  Turin. 
He  announced  this  refolution  to  his  father  by  letter 
fhowing  the  motives  which  induced  him  to  decline  the 
clerical  order.  His  father  confented,  and  lie  was  ap¬ 
pointed  matter  of  requefts.  M.  Turgot  prepared  himfelf 
for  this  office  by  particular  application  to  thofe  parts  of 
fcience  which  are  mott  eonnefted  with  its  funftions  and 
duties,  viz.  natural  philofophy,  agriculture,  manufac¬ 
tures,  commerce,  &c.  About  this  period  he  wrote 
fome  articles  for  the  Encyclopedic,  of  which  the  princi¬ 
pal  are  Etymology,  Exiitencc,  Expanfibility,  Fair,  and 
Foundation.  He  had  prepared  feveral  others,  but  the 
perfection  againft  the  Encyelopedie  induced  him  to  de- 
cline  farther  contributions. 

In  1761  M.  Turgot  was^appoin ted  intendant  of  Li¬ 
moges,  when  he  gave  aftivity  to  the  fociety  of  agricul¬ 
ture  ;  opened  a  mode  of  public  inftruftion  for  female 
profeflbrs  of  midwifery  \  procured  for  the  people  the  at¬ 
tendance  of  able  phyficians  during  the  raging  of  epide¬ 
mic  difeafes  5  eftablifhed  houfes  of  induftry,  fupported  by 
charity  (the  only  fpecies  of  alms-giving  which  does  not 
encourage  idlenefs)  ;  introduced  the  cultivation  of  po¬ 
tatoes  into  his  province,  &c.  &c.  While  M.  Turgot 
proceeded  with  unremitting  aftivity  and  zeal,  in  promo¬ 
ting  the  good  of  the  people  over  whom  he  was  placed, 
he  meditated  projefts  of  a  more  extenfive  nature,  fueh 
as  an  equal  distribution  of  the  taxes,  the  conftruftion 
of  the  roads,  the  regulation  of  the  militia,  the  preven¬ 
tion  of  a  fcarcity  of  provifion,  and  the  proteftion  of 
commerce. 

At  the  death  of  Louis  XV.  the  public  voice  called 
M.  Turgot  to  the  firft  offices  of  government,  as  a  man 
who  united  the  experience  refulting  from  habits  of  bu- 
finefs  to  all  the  improvement  which  ftudy  can  procure. 

After  being  at  the  head  of  the  marine  department  only 
a  fhort  time,  he  was,  Auguft  24.  1 774,  appointed  comp¬ 
troller  general  of  the  finances.  During  his  difeharge 
of  this  important  office,  the  operations  he  carried  on  are 
aftonifhing.  He  fupprelfed  23  kinds  of  duties  on  ne- 
ceffary  occupations,  ufeful  contrafts,  or  merited  compen- 
fations.  He  abolifhed  the  corvee,  or  the  labour  requi¬ 
red  from  the  public  for  the  highways,  faving  the  nation 
thirty  millions  of  livres  annually.— -He  fet  afide  another 
kind  of  corvee,  which  refpefted  the  carriage  of  military 
ftores  and  baggage. — He  abated  the  rigour  4  in  the  ad- 
miniftration  of  indireft  impofitions,  to  the  great  profit 
of  the  contributors,  the  king,  and  the  financiers  ;  be- 
fide  many  other  efiential  improvements  in  political  eco¬ 
nomy. 

At  length,  however,  by  the  artifices  of  the  courtiers, 
he  was  deprived  of  his  offices  \  and  in  retirement  he  de¬ 
voted  himfelf  to  the  feiences  and  the  belles  lettres,  which 
he  had  cultivated  in  his  youth.  Natural  philofophy  and 
cbemiftry  were  his  favourite  purfuits  ;  fometimes  he  in¬ 
dulged  in  poetry.  He  compofed,  it  is  faid,  only  one 
Latin  verfe,  intended  for  a  pifture  of  Dr  Franklin. 

Eripuit  ccelo  fulmen,  mox  fceptra<  tyrannise 

He  died  in  1781. 

TURIN,  an  ancient  and  populous  city  of  Italy,  and 
capital  of  Piedmont,  where  the  fovereign  refides,  with 
an  archbilhpp’s  fee,  a  ftrong  citadel,  and  an  univerfity. 

It  is  feated  on  a  vaft  plain,  at  the  confluence  of  the  ri¬ 
vers  Dona  and  Po.  But  the  air  is  unhealthy  in  the  au¬ 
tumn 
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tumn  and  winter  on  account  of  the  thick  fogs.  One  half 
of  this  place  is  lately  built  •,  and  the  flreets  are  flraight 
and  clean,  being  wafhed  by  an  aqueduct.  It  contains 
many  elegant  buildings.  When  the  plague  reigned  at 
Marfeilles  in  17  20,  a  great  number  of  artificers  with¬ 
drew  to  Turin  •,  infomuch  that  there  are  now  above 
87,000  inhabitants,  and  48  churches  and  convents. 
Turin  is  very  well  fortified,  and  extremely  ftrong  ,  as 
the  French  found  by  experience  in  1706,  who  then  be- 
fieged  it  a  long  while  to  no  purpofe.  The  citadel,  which 
is  flanked  with  five  baftions,  is  without  doubt  a  mafter- 
piece  of  architecture.  There  are  fine  walks  on  the  ram¬ 
parts,  and  fine  gardens  on  the  fide  of  the  river  Po  }  and 
the  houfe  commonly  called  La  Charite  is  remarkable,  as 
there  is  room  for  3  000  poor  people.  The  college  of  the 
academy  is  very  large  and  well  built,  and  has  a  great 
number  of  ancient  infcriptions.  In  the  royal  library  are 
19,000  manufcripts,  befides  30,000  printed  books.  In 
December  1798,  it  was  taken  poffeftion  of  by  the 
French,  who  in  June  following  were  driven  out  of  it  by 
the  Auftrians.  But  with  the  reft  of  Italy  it  is  now  un¬ 
der  the  dominion  of  the  French.  It  is  charmingly  feat- 
ed  at  the  foot  of  a  mountain,  6 2  miles  north-eaft  of  Ge¬ 
noa,  72  fouth-weft  of  Milan,  and  280  north- weft  of 
Rome.  E.  Long.  7.  45.  N.  Lat.  44.  50. 

TURKEY,  an  extenfive  empire,  fituated  partly  in 
Europe,  and  partly  in  Afia.  It  is  bounded  on  the  north 
by  the  empire  of  Ruftia,  Hungary,  and  the  Black  fea  ; 
on  the  weft  by  the  gulf  of  Venice  and  the  Mediterra¬ 
nean  }  on  the  fouth  by  the  Mediterranean  and  Arabia  *, 
and  on  the  caft  by  Perfia.  In  its  prefent  Rate,  we  may 
compute  it  as  extending  from  the  river  Unna,  in  eaft 
longitude  about  170,  to  the  mountains  which  feparate  it 
from  Perfia,  in  about  50°  of  eaft  longitude  from  Green¬ 
wich,  or  about  330  from  weft  to  caft }  while  from  the  moft 
foutherly  point,  a  little  above  Baffora,  in  north  latitude 
31°,  to  the  confines  of  European  Ruftia,  in  north  latitude 
470, itoccupies  a  range  of  160  of  latitude.  In  Britifli  miles 
itsextent  is  eftimated  at  1 750  in  length,  by  a  medial  breadth 
of  about  1000,  and  its  area  at  652,960  fquare  miles. 

Turkey  is  naturally  divided  into  European  and  Afia- 
tic,  feparated  from  each  other  by  the  Black  fea,  the  Ar¬ 
chipelago,  and  the  ftraits  by  which  thefe  arc  conneCted. 
European  Turkey  is  fubdivided  into  1 1  provinces,  viz. 
Moldavia,  Bessarabia,  Walachia,  Bosnia,  Ser- 
via  (partially),  Bulgaria,  Romelia  (including  Ma¬ 
cedonia  and  T/irace),  Dalmatia,  Albania  (including 
Epirus ),  Croatia  (partially),  and  the  Morea,  or  an¬ 
cient  Greece  }  while  Afiatic  Turkey  is  fubdivided  into 
feven  provinces,  viz.  Natolia  ( AJta  Minor ),  Diar- 
bec  ( Mefopotamia ),  Syria  (including  Judcea),  Geor¬ 
gia  (/^rm),TuRcoMANiA  ( Armenia ),  Irac-  Arabia, 
and  Kurdistan  (Affyria).  See  each  of  thefe  articles 
in  the  general  alphabet. 

The  iflands  belonging  to  Turkey  are  extremely  nu¬ 
merous  $  comprifing  thofe  of  the  Archipelago,  or  the 
Grecian  iflands,  and  feveral  in  the  Levant.  The  moft 
important  are  Lemnos,  Lesbos  or  Mytelene ,  Scio, 
Samos,  Cos,  Rhodes,  Cyprus,  Candia,  Paros,  De¬ 
los,  Naxia,  Sanctorini,  Patmos,  Negropont,  An- 
dro*5  Colteri  or  S a /amis  *,  Egina,  Zante  *,  Ce- 
PHALONIA,  LeUCADIA,  CORFU,  and  CERIGO  Or  Ctj - 
therea ,  which  fee  under  their  proper  heads. 

Both  European  and  Afiatic  Turkey  abound  in  moun¬ 
tainous  tra&s,  interfperfed  with  numerous  plains  and 
Vol.  XX.  Part  IL 
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valleys,  and  here  and  there  a  defert  of  confiderable  ex-  Turkey, 
tent.  The  plains  are  watered  by  numerous  large  ri-  v  * 
vers,  and,  in  the  Afiatic  part,  confift  chiefly  of  pafture 
grounds.  ^ 

Among  the  mountains  of  European  Turkey  may  be  Mountains, 
noticed  the  Carpathian  chain,  which  divides  it  from  the 
Auftrian  territories  j  the  celebrated  mountains  of  Hae- 
miis  ;  the  Acroceraunian  mountains  ^  and  the  claffical 
hills  of  Pindus,  Offa,  Pelion,  and  Athos.  The  moft  im¬ 
portant  mountains  of  Afiatic  Turkey  are,  Mount  Cauca- 
fus,  dividing  it  from  Ruftia  j  Mount  Taurus,  now  called 
Thuron;  Olympus^  Ida  j  the  mountains  of  Elivend.  and 
perhaps  Mount  Ararat,  the  refting-place  of  the  Ark, 
dividing  it  from  Perfia }  and  Mount  Lebanon,  celebra¬ 
ted  in  fieri  pturc  for  its  cedars.  £ 

The  principal  river  of  European  Turkey  is  the  Da-  Riven, 
nube,  with  its  tributary  ftreams,  the  Save,  the  Morava, 
the  Bofna,  and  the  Pruth  *,  but  we  may  alfo  notice  the 
Mariffa  or  Hebrus,  and  the  Vardan  or  Axius.  In  Afia¬ 
tic  Turkey  are  feen  the  Kifil-Irmak  or  Halys,  the  Sac- 
caria,  the  Sarabat  or  Hermus,  the  Minder  or  Meander, 
the  Araxes,  the  Orontes,  the  Jordan,  and  the  Euphrates. 

The  lakes  of  European  Turkey  are  of  little  import-  Lakes, 
ance,  and  in  the  Afiatic  part  there  are  only  three  that 
merit  notice.  Thefe  are  the  Dead  fea  and  the  fea  of 
Galilee  in  Paleftine,  and  the  Van  in  Armenia.  § 

The  climate  in  the  greater  part  of  the  Turkifti  em-  Climate 
pire  is  delightful,  and  the  feafons  mild  and  genial.  The  and  ieafons. 
heats  of  the  fummer,.  except  in  the  deferts  of  Syria,  and 
on  the  fhores  of  the  Black  fea,  are  tempered  by  the 
keen  winds  that  blow  from  the  higher  regions,  and  the 
winter  is  in  general  extremely  mild.  The  unhealthi- 
nefs  of  the  large  towns  on  the  coaft  of  Afiatic  Turkey, 
is  owing  much  more  to  the  indolent  and  dirty  habits  of 
the  people,  than  to  any  infalubrity  of  the  climate. 

Turkey  affords  a  moft  ample  field  to  the  naturalift,  Katural 
whether  his  tafte  lead  him  to  explore  the  animal,  the  hi  Rory, 
vegetable,  or  the  mineral  kingdom.  In  the  firft  of  thefe 
he  will  find  the  lion,  a  variety  of  the  tiger,  the  hyena, 
the  jackal,  the  ibex,  the  goat  and  cat  of  Angora,  and 
many  other  quadrupeds  common  in  Europe.  Among 
the  birds,  one  of  the  moft  numerous  and  moft  ufeful  is 
the  ftork  *,  partridges  of  a  large  fize,  quails,  woodcocks, 
cranes,  and  feveral  birds  of  prey,  are  alfo  very  common. 

The  Black  fea  and  the  Archipelago  abound  with  excel¬ 
lent  fifti,  and  contain  great  variety  of  curious  mollufca, 
and  other  marine  animals.  Among  the  infeCts,  that  de- 
ftruCtive  animal  the  locuft  is  a  frequent  vifitant  }  and 
Sonnini  particularifes  the  tarantula,  and  a  monftrous 
fpecies  of  fpider,  which  he  calls  galeode  araneoide ,  or 
the  fcorpion  fpider.  Of  the  domeftic  animals,  the  Turks 
abound  in  excellent  horfes,  afles  of  a  large  fize,  and  that 
moft  ufeful  beaft  of  burden,  the  camel. 

To  enumerate  the  vegetable  productions  of  Turkey, 
would  far  exceed  our  fcanty  limits.  R  he  forefts  of  Eu¬ 
ropean  Turkey,  though  far  lefs  extenfive  than  in  ancient 
times,  furnifh  abundance  of  the  fineft  timber,  efpecially 
oak,  cedar,  larch,  walnut,  chefnut,  and  beech,  while 
the  olive,  the  date,  the  almond,  the  peach,  the  mulberry, 
the  cherry,  the  lemon,  and  the  orange,  are  the  natural 
productions  of  Afiatic  Turkey.  Many  of  the  moft  va¬ 
luable  drugs  employed  in  medicine,  are  alfo  the  produce 
of  this  empire,  efpecially  opium,  rhubarb,  myrrh,  afafoe- 
tida  and  other  fetid  gums,  fcammony,  fenna,  galls,  and 
coloquintida. 
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Turkey.  Both  gold  and  filver  mines  are  found  in  Turkey,  but 
^  V— /  from  the  indolenee  of  the  natives  they  are  fcafcely  ever 
worked.  Many  of  the  iflands  abound  in  mineral  trea- 
fures,  efpecially  Cyprus,  where  are  found  mines  of  gold, 
copper,  vitriol,  and  iron  ;  and  where  rock  ery dal,  jafper, 
and  feveral  precious  ftones,  are  oeeafronally  procured. 
The  chief  mineral  produ&ion  of  Turkey,  however,  is 
its  marble,  of  whieh  it  furnidies  feveral  of  the  mod  rare 
and  beautiful  varieties.  That  from  the  Grecian  idand 
IO  Paros,  is  proverbially  excellent. 

Outline  of  The  people  whom  we  now  call  Turks,  and  who  form 
the  Turkifli  the  great  mafs  of  population  of  the  Turkidi  empire,  are 
hi/tcry.  generally  believed  to  be  the  defendants  of  the  areient 
Scythians.  Thefe  are  fuppofed  to  have  migrated  from 
the  Altai  mountains  in  Tartary,  about  the  middle  of 
the  fixth  century,  and  to  have  gradually  diffufed  them- 
felves  towards  the  wed,  till  they  reached  the  lake  Maeo- 
tis,  the  modern  fea  of  Azof,  near  which  they  fettled  in 
Armenia  Minor  or  Turcomania.  At  this  time  the  Pio- 
man  empire  in  the  ead  was  diffidently  drong  to  prevent 
the  invaders  from  extending  beyond  the  river  Oxus,  on  the 
banks  of  which  they  edablidied  themfelves,  and  foon  be- 
IX  came  a  formidable  foe  to  the  emperors  of  Condantinople. 
Foundation  There  is  little  certain  or  interefting  in  the  hidory  of 
of  the  Ot-  thefe  barbarians  till  the  reign  of  the  caliph  Oth  man,  or 
toman  em-  Ofman,  who  in  the  end  of  the  13th  century  edablidied 
^  I)  j,00  what  from  him  has  been  ealled  the  Ottoman  empire.  He 
’  fird  took  the  title  of  fultan,  and  fixed  the  feat  of  his  go- 
vernment  atPrufa,<the  capital  of  Bithynia.  His  fueceffor 
Orkan  was  a  redlefs,  ambitious,  and  eruel  prince,  who 
I3  greatly  extended  the  limits  of  the  empire,  took  poffeffion 
Eftablifh-  of  Gallipoli,  and  penetrated  into  Thrace.  Amurath  the 
ment  ot  the  grandfon  of  Ofman,  in  1362,  edablidied  the  famous  mi- 
Jamzanes,  litary  bands  ealled  janissaries,  which  dill  form  the  chief 
3  engines  and  ehief  moderators  of  Turkidi  defpotifm. 

Thefe  were  fird  compofcd  of  young  Chridian  Haves 
that  had  been  taken  in  war,  and  educated  in  the  Mo¬ 
hammedan  religion.  They  were  inured  to  obedience 
by  fevere  difcipline,  and  trained  to  warlike  exercife  ; 
and  as  every  fentiment  which  enthufiafm  can  infpire, 
and  every  mark  of  honour  which  the  favour  of  the 
prinee  could  eonfer,  were  employed  to  animate  them 
with  martial  ardour,  and  excite  in  them  a  fenfe  of  their 
own  importance,  thefe  janizaries,  (or  new  foldiers)  foon 
beeame  the  chief  drength  and  pride  of  the  Ottoman 
arms.  On  the  affaffination  of  Amurath  in  1389,  he  was 
fuceeeded  by  his  fan  Bajazet,  furnamed  Ilderim,  or  the 
Thunderbolt,  whofe  reign  forms  one  of  the  mod  fplen- 
did  epochs  in  the  Turkidi  hidory. 

Early  in  this  reign,  viz.  in  1396,  the  Hungarians 
were  defeated  at  Nicopoli  in  Bulgaria,  and  in  1402, 
was  fought  the  famous  battle  between  Bajazet  and  Ti¬ 
mur  or  Tamerlane,  the  chief  of  the  Moguls,  between 
Cefarea  and  Aneyra,  whieh  ended  in  the  captivity  of 
Bajazet,  and  the  temporary  humiliation  of  the  Turks. 
See  Moguls,  N°  19.  and  20. 

On  the  death  of  Bajazet,  his  fon  Moufa  became  ful¬ 
tan,  and  in  1412  defeated  the  emperor  Sigifmund  with 
great  daughter.  Moufa  was  fuceeeded  by  his  brother 
Mohammed  I.  by  whom  he  had  been  affaffinated.  The 
reign  of  Amurath  II.  fueceffor  of  Mohammed,  contri¬ 
buted  greatly  to  increafe  the.  fplendour  of  the  Turkidi 
empire.  In  this  reign  Condantinople  was  attacked,  but 
for  the  prelent  efcaped  pillage.  Amurath  was  fuccefs- 
-fully  oppofed  in  his  liodilities  againft  the  Chridian 
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princes,  by  the  Albanian  chief  George  Cadriota,  whom  Turk* 
the  Turks  call  Scanderbeg 

Amurath  was  fuceeeded  by  Mohammed  II.  and  foon  *See  St 
after  his  aecefiion,  viz.  in  1 453,  the  city  of  Condanti-^f 
nople  was  taken  by  the  'Turks,  and  has  ever  finee  re- Taking, 
mained  the  capital  of  their  empire.  The  events  of  which  ^°nftant 
we  have  thus  drawn  the  faint  outline,  are  related  atnopIe»  * 
fome  length  in  the  article  Constantinopolitan  Hi-  An‘ 14 
story,  N°  111 — 168.  i 

Three  years  after  the  taking  of  Condantinople,  Mo- Othe! fill 
hammed  laid  fiege  to  Belgrade,  from  which,  after  anceffes«b 
obftinate  refidance,  he  was  at  length  repulfed  with  con-??ohami 
fiderable  lofs.  Abandoning  his  attempt  on  Hungary, 
the  fultan  made  preparations  for  an  expedition  into 
Greece,  where  the  prinees  T  horn  as  and  .Demetrius, 
brothers  of  the  emperor,  dill  continued  to  maintain 
their  authority.  Alarmed  at  the  progrefs  of  the  Turk¬ 
idi  arms,  thefe  prinees  refolved  on  retiring  into  Italy, 
on  which  the  peninfula  was  feized  by  the  Albanians. 

This  tribe  fent  a  deputation  to  Mohammed,  offering  to 
give  up  to  him  the  Grecian  cities  and  fortreffes,  provide  j 

ed  they  fnould  be  allowed  to  keep  the  open  country  ; 
but  this  offer  was  rejefted  by  the  fultan.  who  under  the 
appearance  of  affiding  the  Greeks,  entered  the  country 
with  a  formidable  army,  defeated  the  Albanians,  took 
feveral  cities,  and  carried  off  great  numbers  of  the  in¬ 
habitants.  f 

Mohammed  was  fuceeeded  by  his  feeond  fon  Baja-Pajazet 
zet  II.  in  148.1,  preferred  by  the  janizaries  to  his  An<  l4 
elder  brother  Zizan,  who  tied  for  prote&ion  to  Pope 
Alexander  VI.  by  whom  he  is  faid  to  have  been  poifon- 
ed,  at  the  indigation  of  Bajazet,  and  for  the  reward  of 
300,000  ducats.  Selim,  his  youngeft  fon  and  fueceffor,  An.  15 
was  a  fuccefsful  prinee.  He  conquered  Egypt,  Aleppo, 

Antioch,  Tripoli,  Damafcus,  and  Gaza,  and  defeated 
the  Perfians,  Solyman,  furnamed  the  Magnificent, 
one  of  the  mod  accomplidied,  enterprifing,  and  warlike, 
ol  the  lurkifh  princes,  afeended  the  Ottoman  throne  in 
eonfequence  of  the  death  of  Selim.  17 

Having  quelled  fome  infurre&ions  in  Afia,  he  com-Solyman 
menced  liodilities  again d  the  European  prinees,  and  en-  An'15 
tering  Hungary,  made  himfelf  matter  of  Belgrade,  then 
reckoned  the  chief  barrier  of  that  kingdom  againft  the 
lurkidi  power.  He  next  turned  his  vi6lorious  arms 
again d  the  idand  of  Rhodes,  then  the  feat  of  the  knights 
of  St  John  of  Jerufalem.  After  incredible  efforts  of 
courage  and  military  eonducl,  the  knights  obtained  an 
honourable  capitulation,  and  retired  to  the  fmall  iiland 
of  Malta,  where  they  fixed  their  refidence.  See  Mal¬ 
ta.  Pie  afterwards  annexed  Hungary  to  the  Ottoman 
empire.  His  dominions  extended  from  Algiers  to  the 
river  Euphrates,  and  from  the  farther  end  of  the  Black 
fea  to  the  extremity  of  Greece  and  Epirus.  During  the 
fiege  of  Sigeth,  a  city  of  Hungary,  before  which  the 
Turks  lod  above  30,000  men,  Solyman  expired  in  the 
74th  year  of  his  age,  and  4 id  of  his  reign.  1S 

His  fon  and  fueeeffor,  Selim  II.  befieged  and  took  Selim  d 
Cyprus;  but  in  the  famous  fea  fight  at  Lepanto,  in  ^n* I$( 
1571,  the  Turkidi  deet  was  utterly  dedroyed  by  Don 
John  of  Audria.  He  afterwards  inveded  and  took  Tu¬ 
nis  by  dorm,  putting  the  garrifon  to  the  fword.  jp 

On  his  death,  Amurath  III.  afeended  the  Ottoman  Anwrat 
throne,  and  extended  his  dominions  on  both  does  by  IE 
the  addition  of  Raab  in  Hungary,  and  Tigris  in  Ptr- 
fia.  His  fon;  Mohammed  III.  has  no  claim  to  notice 
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ffccy,  except  on  account  of  bis  barbarity.  He  began  bis  reign 
■  v— J  bv  (trangling  19  of  his  brothers,  and  ordering  12  of  bis 
20  father’s  wives,  whom  he  fufpe&ed  to  be  pregnant,  to  be 
lined  drowned.  This  monfter  of  cruelty  had,  however,  a  fuc- 
cefsful  reign  of  nine  years  duration.  During  the  govern- 
[  {  ment  of  his  fon,  Aehmet  I.  the  affairs  of  Turkey  under- 
603.  went  a  material  ehange  for  the  worfe  *.  On  his  death, 
Ash-  the  janizaries  and  the  divan  cle£ted  his  brother  Mufta- 
pha,  whom  in  two  months  they  declared  ineapable  of 
reigning,  and  threw  him  into  prifon  5  after  this  they 
proclaimed  his  young  nephew,  Ofman,  the  fon  of  Ach- 
met,  emperor.  This  prince  formed  a  defign  of  curbing 
the  power  of  the  janizaries,  for  which  he  was  depofed 
and  murdered  \  and  Muftapha  was  again  called  from 
his  prifon  to  the  imperial  throne,  but  was  foon  after 
ftrangled. 

Under  Amurath,  or  Morad  IV.  furnamed  Gafi,  the 
Intrepid,  every  thing  again  affumed  a  new  appearance. 
A  i$z2.  He  was  fuccefsful  in  his  wars,  and  took  Bagdat  from 
the  Peril  an  s.  A  debauch  of  wine  put  an  end  to  his  life, 
and  diflionoured  his  memory.  His  fon  Ibrahim,  who 
fucceeded  him,  had  every  vice  ;  he  was  a  weak  prince, 
and  wholly  deftitute  of  eourage.  He  was  ftrangled  by 
four  mutes. 

23  After  a  long  interval  of  ina&ivity,  the  Turks  again 
became  formidable  to  Europe,  under  Mohammed  IV . 
i  1549.  who  fucceeded  him.  His  grand  vifier  Kupuli,  who  at 
once  directed  the  councils  and  conduced  the  armies  of 
the  Porte,  took  Candia  from  the  Venetians.  After  car¬ 
rying  on  many  wars  againft  the  Germans,  the  Poles, 
the  Ruffians,  and  other  European  powers,  he  was  com¬ 
pelled  to  refign  the  turban  to  Solyman  II.  in  1687,  a 
1^87  Prinee  happy  in  his  domeftie  government,  but  unfuecefs- 
7‘  ful  in  his  wars.  His  brother,  Aehmet  II.  was  like  wife 
t  Ach-  unfortunate  in  his  wars.  In  his  reign  the  Turks  were 
U'  driven  out  of  Hungary  and  Tranfyl  vania  f .  The  aceef- 
M  apha  fl0n  of  his  nephew,  Muftapha  II.  to  the  Ottoman 
II  throne,  gave  a  new  turn  to  the  affairs  of  the  Porte, 

*  1695.  Poffelfed  of  more  vigour  than  his  predeceffor,  he  refolv- 
ed  to  command  his  troops  in  perfon.  He  aeeordingly 
took  the  field,  paffed  the  Danube,  ftormed  Lippa,  feiz- 
ed  Itul,  and  falling  fuddenly  on  a  body  of  Imperialifts, 
under  Veterani,  he  killed  that  officer,  difperfed  his  forces, 
and  clofed  with  fuccefs  the  campaign.  He  was  after¬ 
wards  defeated  by  Prince  Eugene  in  an  uncommonly 
bloody  battle  at  Zenta,  a  fmall  village  on  the  weftern 
bank  of  the  Thuyfe,  in  the  kingdom  of  Hungary.  A- 
bout  20,000  Turks  were  left  dead  on  the  field,  and 
10,000  were  drowned  in  the  river,  endeavouring  to  a- 
void  the  fury  of  the  fword.  The  magnificent  pavilion 
of  the  fultan,  and  all  the  ftores,  fell  into  the  hands  of 
Prince  Eugene,  and  foon  after  this  misfortune  the 
haughty  Muftapha  was  dethroned. 

His  brother  and  fucceffor,  Aehmet  III.  gave  an  a- 
fylum  to  Charles  XII.  king  of  Sweden,  at  Bender,  a 
Turkifn  town  in  Moldavia,  after  his  defeat  at  the  battle 
of  Poltava.  (See  Russia,  N°  118.  and  Sweden,  N° 
140.).  Being  un  fuccefs  ful  in  his  war  againft  Kouli 
Khan  and  the  Perfians  (fee  Persia),  he  was  depofed, 
and  fuceeeded  by  Mohammed  V. 

-r-*~  From  the  deposition  of  Aehmet  III.  till  the  aeecffion 
of  Muftapha  III. in  1754,  nothing  of  importance  oe- 
’  curs  in  the  hiftory  of  the  Turkifh  empire.  During  the 
reign  of  this  latter  fultan  was  begun  and  terminated  that 
deftru&ive  war  with  Ruftia,  of  which  the  principal  events 
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have  been  enumerated  in  the  article  Russia,  N®  143  Turkey, 
and  144.  _  _  J 

In  this  reign  an  extraordinary  alarm  was  excited  in  Appearance 
Turkey  by  the  fudden  appearanee  of  a  new  prophet  in  Gf  a  new 
Upper  Alia.  This  man,  whofe  name  was  Shiek  Manfoury\> rophet  in 
pretended  that  he  was  predoomed  by  the  eternal 
mutable  decrees  of  heaven  to  fill  up  the  mcafure  of  di¬ 
vine  revelation  to  mankind  \  and  that)  as  he  was  to  be 
the  laft,  fo  he  was  the  greateft  of  the  prophets.  The 
feene  of  his  minifti  y  was  in  the  wide  and  defolate  re¬ 
gions  on  the  borders  of  the  Cafpian  fea  5  and  though 
the  firft  rumour  of  his  proceedings  reprefented  him  as  at 
the  head  of  a  multitude  of  armed  enthufiafts,  ready  to 
overturn  the  eftabliihed  government,  and  the  religion  of 
Mohammed,  it  was  foon  difeovered  that  all  the  military 


fury  of  his  zeal  was  directed  againft  the  Chriftians. 
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About  the  fame  time  a  formidable  rebellion  broke  A  rebellion 
out  in  Egypt,  which,  though  it  has  never  properly  form-in  Egypt* 
cd  a  part  of  the  Turkifh  empire,  may  be  corifidered  as 
tributary  to  the  Turks,  and  as  conftituting  the  granary 
of  that  empire.  This  rebellion  which  has  been  fuffi- 
ciently  noticed  under  the  article  Egypt,  N°  125,  was 
fuppreffed  chiefly  by  the  wife  conduct  and  intrepid  bra¬ 
very  of  Hoffan  Bey,  the  eaptain  pacha,  who  at  the  age 
of  70,  fought  with  all  the  ardour  of  youth,  and  all  the 
fkill  of  the  moft  confum mate  general.  That  veteran, 
however,  was  recalled  before  he  was  able  to  carry  all 
his  patriotic  defigns  into  execution,  that  he  might  aid 
the  divan  with  his  counfel,  in  the  critical  fituation  into 
which  the  empire  was  brought  by  the  arrogant  elaims 
of  the  court  of  Ruftia.  The  refill t  of  the  deliberations 
was  a  precipitate  declaration  of  war  againft  that  eourt* 
contrary  to  the  better  judgment  of  the  old  pacha. 

The  war  commenced  in  autumn  1787,  and  the  hordes 
of  Tartars  which  were  firft  brought  into  the  field,  head¬ 
ed  by  the  new  prophet,  were  everywhere  defeated  by 
the  fuperior  difeipline  of  the  Ruffian  troops  commanded 
by  Prince  Potemkin.  Some  enterprifes  which  were  un¬ 
dertaken  by  the  Turks  againft  the  ifiand  of  Taman  and 
the  Krimea  were  attended  with  as  little  fucccfs  as  the 
attempts  of  the  Tartars  ;  while  the  emperor  Jofeph  de¬ 
clared  to  the  Porte,  that  he  would  affift  his  ally  the  em- 
prefs  of  Ruffia  with  an  army  of  80,000  men.  Four 
Auftrian  armies  were  aeeordingly  ailembled  \  one  at 
Carlftadt  in  Croatia,  under  the  command  of  General  de 
Vins  j  another  at  Peterwaradin  in  Plungary,  command¬ 
ed  by  General  Langlois  \  a  third  on  the  borders  of  Li¬ 
thuania,  under  General  Febris  j  and  the  fourth  in  the 
Buecowine,  under  the  orders  of  the  prinee  of  Saxe-Co- 
bourg.  Two  other  generals,  10  lieutenant-generals, 
and  30  major-generals,  were  all  ordered  to  prepare  for 
aftive  fervice  in  the  frontier  armies. 

The  war  between  the  Turks  and  Auftrians  was  car¬ 
ried  on  with  various  fuceefs.  At  firft  the  advantage 
was  evidently  on  the  fide  of  the  Ottomans,  and  the  im¬ 
perial  Jofeph  acquired  no  warlike  renown.  His  declar¬ 
ed  purpofe  was  to  get  poffefiion  of  Belgrade  $  from 
whieh,  however,  he  was  repulfed  with  difgrace.  The 
prinee  of  Saxe-Cobourg  in  his  department  of  the  war 
difplayed  indeed  prodigies  of  valour  ;  but  being  oppofed 
to  a  fuperior  force,  he  was  long  obliged  to  aft  only  on 
the  defenfive.  At  length  being  joined  by  a  body  of 
Ruffian  forces  under  General  Soltikoff,  preparations  were 
made  for  commenting  in  form  the  fiege  of  Choczim, 
which  was  furrendered  to  the  allied  armies  on  Michael- 
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mas  day  1788,  after  a  defence  which  would  have  done 
honour  to  the  ableft  general  in  Europe.  Still,  however, 
fuccefs  feemed  to  lean  to  the  Turks.  The  grand  vizier 
made  a  Hidden  incurfion  into  the  Bannat,  and  fpread 
confternation  and  difmay  to  the  very  gates  of  Vienna. 
1  he  Auftrian  affairs  feemed  approaching  to  a  very  a- 
larming  crifis  ;  not  only  the  fplendid  views  of  eonqueft 
which  were  beheld  in  the  imagined  partition  of  a  totter¬ 
ing  empire  had  totally  difappeared,  but  had  left  in  their 
place  the  fad  and  gloomy  reverfe  of  a  difeontented  and 
impoverifhed  people,  an  exhaufted  treafury,  and  an  army 
thinned  by  peftilence  and  defertion,  The  firfl  campaign 
of  an  invafive  war  had  already  produced  an  impreffion 
on  the  territory  of  the  invader. 

In  this  fituation  of  affairs  Marfhal  Laudohn  was  with 
fome  difficulty  drawn  from  his  retirement  to  take  the 
command  of  the  army  in  Croatia  5  and  under  his  aufpi- 
ces  fortune  began  to  fmile  on  the  Auftrian  arms.  He 
quickly  reduced  Dubieza  and  Nevi,  though  they  were 
both  defended  by  the  moft  obftinate  bravery.  He  then 
fat  down  before  lurkifh  Gradifca  ;  but  the.  autumnal 
rains  coming  on  with  fuch  violence,  that  the  Save  over¬ 
flowed  its  banks,  he  was  compelled  to  raife  the  liege. 
During  this  period  the  war  in  the  Bannat  raged  with 
the  utmoft  violence  ;  torrents  of  blood  were  filed  on 
both  fides ;  much  defperate  valour  difplaved  on  the  one 
fide,  and  many  brave  aft  ions  performed  on  the  other  ; 
while  a  very  great  part  of  that  fine  but  unfortunate  coun¬ 
try  fuffered  all  the  defolation  and  ruin  that  fire  and  fword, 
under  the  dominie  n  of  vengeance  and  animofity,  could 
inflift.  The  inhabitants  were  objefts  of  commiferation  ; 
but  the  injuftice  with  which  the  emperor  had  commen¬ 
ced  the  war,  made  his  perfonal  Ioffes  be  confidered  as 
nothing  more  than  the  due  reward  of  his  conduft. 

In  the  midft  of  thefe  military  operations  Achmet  IV. 
was  depofed,  and  fucceeded  by  Selim  III.  the  late  ful- 
tan.  The  new  emperor  did  not  want  either  courage 
or  prudence,  and  he  continued  the  war  with  Ruflia 
and  Auftria,  with  great  fpirit  and  refolution.  Thofe 
events  of  this  war  in  which  the  Ruffians  were  more  im¬ 
mediately  concerned,  have  been  already  noticed  under 
the  article  Russia,  N°  ij6,  158,  160  and  161  ;  fo 
that  we  have  merely  to  relate  the  remaining  operations 
of  the  Aufirians. 

Marfhal  Laudohn  renewed  his  attempts  upon  Gradif¬ 
ca  as  foon  as  the  feafon  would  permit,  and  after  a  brave 
defence  it  fell  into  his  hands.  This,  with  fome  other 
fucceffes,  roufed  the  emperor  from  his  inaftivity,  and 
made  him  ferioufly  determine  on  the  attack  which  he 
had  long  meditated  on  Belgrade.  The  enterprife  was 
intruded  to  Laudohn,  who,  with  that  good  fortune 
which  feemed  conflantly  to  attend  him,  made  himfelf 
mailer  of  the  place  in  lefs  than  a  month.  The  reft  of 
the  campaign  was  little  elfe  than  a  feries  of  the  moft 
important  fucceffes.  While  one  detachment  of  Gene¬ 
ral  Laudohn’s  forces  took  polfeflion  of  Czernitz  in  Wa¬ 
lachia,  another  made  itfelf  mafter  of  Cladova  in  Servia. 
Buchareft,  the  capital  of  the  former  of  thefe  provinces, 
fell  without  oppofition  into  the  hands  of  Prince  Co- 
bourg;  while  Akerman  on  the  Black  fea  was  reduced 
by  the  Ruffians;  and  Bender  furrendered  to  Prince  Po¬ 
temkin,  not  without  fufpicion  of  finifter  praftices,  on  the 
15th  of  November. 

Soon  after  this,  the  emperor  Jofeph  died,  and  his  fuc- 
ceflfor  Leopold  fhewed  a  defire  for  peace*  After  the  re- 
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duftion  of  Orfova,  therefore,  which  happened  on  the 
1 6th  of  April  1790,  the  war  was  carried  on  with  lan¬ 
guor  on  the  part  of  Auftria  ;  and  in  the  month  of  June 
a  conference  was  agreed  on  at  Reichenbaeh,  at  which 
the  minifters  of  Pruflia,  Auftria,  Britain,  and  the  Unit¬ 
ed  Provinces,  aflifted,  and  at  which  alfo  an  envoy 
from  Poland  was  occafionally  prefent.  After  a  negotia¬ 
tion,  which  continued  till  the  17th  of  Au'guft,  it  was 
agreed  that  a  peace  fhould  be  concluded  between  the 
king  of  Hungary  and  the  Ottoman  Porte  ;  that  the  bafs 
of  this  treaty  fhould  be  a  general  lurrender  of  all  the 
conquefts  made  by  the  former,  retaining  only  Choczim 
as  a  fecurity  till  the  Porte  fhould  accede  to  the  terms  of 
the  agreement,  when  it  alfo  was  to  be  reftored. 

In  the  following  year  the  Porte  was  compelled  to  con-  ;ith 
elude  a  peace  with  the  emprefc  of  Ruflia,  and  from  that  Ruflia.  ‘ 
period  till  the  depofition  of  Selim  in  1807,  no  event  of 
confequence  has  occurred.  The  Porte  lias  alternately 
•been  at  war  with  Britain  and  with  France,  but  in  nei¬ 
ther  conteft  has  file  acquired  either  honour  or  territory. 

As  the  very  confined  limits  to  which  we  are  now  redu¬ 
ced  forbid  us  to  dwell  on  thefe  minor  tranfaftions,  we 
ftiall  haflen  to  conclude  this  hiftorical  outline  with  an 
account  of  the  revolution  which  placed  Muftapha  IV* 
on  the  Ottoman  empire. 

In  the  fpring  1807,  the  fpirit  of  infurreftion  had 
fhown  itfelf  among  the  janizaries  belonging  to  the  gar- 
nfons  of  the  Dardanelles,  and  in  the  camp  of  the  grand 
vizier.  In  the  afternoon  of  the  25th  of  May,  the  gar-  33  ‘ 

rifons  of  the  caftles  of  the  Dardanelles  were  in  a  ftate  of  Depofition 
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tumult,  on  account  of  the  European  uniform,  the 


taftics,  &c.  Hali  Aga,  the  commandant  of  MaTfchia- 
burna,  on  the  Afiatic  fhore,  was  murdered.  Indfche  ftaphalV 
Bey,  commandant  of  the  entrance  of  the  Black  fea, 
only  efeaped  the  fame  fate  by  flight.  The  reis  effendi 
happening  to  come  to  infpeft  that  poll  juft  at  the  fame 
time,  the  military  immediately  rofe  upon  him  as  one  of 
the  introducers  of  the  nizam  geded.  He  endeavoured  to 
fave  himfelf  in  a  bark,  by  palling  over  to  Buyukdere, 
but  100  piftol  {hots  laid  him  and"  his  attendants  dead. 

It  feems  that  the  rage  of  the  janizaries  had  been  em¬ 
bittered  againft  him  by  the  recolleftion  of  a  promife  he 
made  to  raife  their  pay,  on  condition  they  would  adopt 
the  new  difeipline,  and  which  promife  he  never  per¬ 
formed. 

Another  circumftance  increafed  the  fpirit  of  oppofi¬ 
tion  ;  the  fultan  had  given  notice  that  the  janizaries 
were  no  longer  to  attend  him  as  ufual  to  the  mofque* 
but  that  this  duty  was  to  devolve  upon  the  troops  dis¬ 
ciplined  after  the  European  manner.  Thoufands  of 
janizaries  were  now  marching  to  Conftantinople,  and 
arrived  in  the  fuburb  of  Pera  on  the  evening  of  the 
28th.  They  fw ore  to  each  other  to  conduft  the  re¬ 
volution  with  the  belt  order.  Any  perfon  who  fhould 
in  the  leaft  injure  any  Frank  was  to  fuffer  death. 

One  individual  janizary  only  met  with  his  fate,  for 
taking  bread  from  a  Greek  (a  baker),  without  paying 
for  it.  Behind  the  janizaries  barracks,  in  the  well- 
known  place  called  Eimeldan,  the  janizaries  planted 
their  colours,  and  took  with  them  their  camp  kettles;  an 
infallible  flgnal  of  infurreftion.  For  a  time,  the  fultan 
thought  of  defending  himfelf ;  and  troops,  powder,  and 
cannon,  were  brought  to  the  feraglio.  Soon  after  the 
mufti,  the  feimen  bafehe,  the  kaimakan,  and  the  two 
kazeakars  of  Romelia.  and  Natolia,  joined  the  jani¬ 
zaries. 
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zaries.  A  council  was  held  in  form,  and  it  was  pro- 
•'pofed  as  a  preliminary,  to  requcft  the  grand  feignior 
to  abolifh  the  new  difcipline  by  a  fettiva  from  the  mufti. 
The  grand  feignior,  however,  thought  he  ftiould  be  able 
to  put  a  ftop  to  the  infurre&ion  before  the  ftep  could 
be  taken,  in  confequence  of  his  fending  the  heads  of 
M  ah  mud,  Terfana  Emin,  Hagai  Ibrahim,  and  the  kiaga 
Mehmefch  Effendi,  to  the  Eimeldan.  This  meafure 
completely  railed ;  the  janizaries  were  more  enraged 
than  ever  ;  they  did  not  require  the  heads  of  the  uni- 
verfally  efteemed  Mahmud  Effendi,  but  that  of  the  Reis 
Effendi,  then  in  the  camp  of  the  grand  vizier. 

The  janizaries  continued  to  fearch  every  place  for 
thofe  minifters,  who  had  promoted  the  adoption  of  the 
European  difcipline,  and  publicly  avowed  themfelves  as 
its  natrons,  namely,  Eranfifto,  Ibrahim,  JuiTuf  Aga, 
Hadfchi  Ibrahim,  and  Achmet  Bey,  captains  of  the  grand 
feignior’s  guard,  Haffiin  Aga,  Achmet  Effendi,  and 
others,  1 2  in  number,  who  were  all  taken,  dragged  to  the 
Eimeldan,  and  there  cut  to  pieces.  At  this  jun&ure  the 
grand  feignior  fent  a  hatti  fcheriff,  a  letter  written  in 
his  own  hand,  in  which  he  for  ever  aboliftied  the  nizam 
geded,  and  pronounced  an  execration  on  it.  But  the 
hatti  fcheriff  was  not  now  accepted  j  the  depofition  of 
the  grand  feignior  was  refolved  on.  The  whole  force 
of  the  janizaries  now  proceeded  to  the  feraglio.  The 
mufti  and  the  ullemas  alone  entered  the  haram,  while 
the  reft  of  the  minifters,  the  agas,  the  janizaries,  and  the 
people,  furrounded  the  palace. 

Muftapha  IV.  born  on  the  7th  of  September  1799, 
the  eldeft  fon  of  the  fultan  Achmet  IV.  fet  ahde  in 
1789,  was  railed  to  the  Turkilh  throne.  And  accord¬ 
ing  to  ancient  cuftom,  Selim,  the  former  fultan,  threw 
himfelf  at  the  feet  of  Muftapha,  kiffed  the  border  of  his 
garment,  and  immediately  repaired  to  that  department 
of  the  feraglio  occupied  by  the  princes  of  the  Ottoman 
blood  who  no  longer  reign.  The  folemn  invitation  to 
Muftapha,  to  afeend  the  throne,  was  made  on  the  29th 
of  May,  and  on  the  3d  of  June  the  ceremony  of  inveft- 
ing  him  with  the  fabre  of  the  prophet,  took  place. 

The  population  of  the  whole  Turkilh  empire  is  ufu- 
ally  eftimated  at  18,000,000.  Of.  thefe,  10,000,000 
have  been  allotted  to  Afiatic  Turkey,  and  the  remain¬ 
ing  S;000, 000  to  Turkey  in  Europe.  A  confiderahle 
part  of  this  population  conftfts  of  Jews  and  mercantile 
Chriftians,  from  different  parts  of  Europe,  who  are  di- 
ftinguifhed  by  the  name  of  Franks. 

The  government  of  Turkey  is  defpotic,  but  the 
power  of  the  fultan  is  by  no  means  fo  abfolute  as  we 
are  generally  led  to  fuppofe.  Befides,  being  ftri&ly 
fubjefl  to  the  laws  of  the  Koran,  and  thus  to  the  na¬ 
tional  religion,  fuch  obftru&ions  to  his  abfolute  will  are 
raifed  by  the  power  of  the  mufti,  or  chief  prieft  and  judge, 
by  the  frequent  infurre&ions  of  the  janizaries,  and  the 
ambition  of  the  pachas,  or  governors  of  provinces,  that 
many  Chriftian  fovereigns  are  much  more  defpotic. 
The  principal  title  of  the  fultans  is,  as  we  have  feen, 
grand  feignior,  and  the  court  of  Conftantinople  is  ufu- 
ally  flyled  the  Porte,  or  Ottoman  Porte,  either  from  the 
large  gate  at  the  entrance  of  the  feraglio,  or,  what  is 
more  probable,  from  the  palace  of  the  vizier,  where  all 
the  affairs  of  ftate  are  tranfa£ted.  The  principal  mini¬ 
fters  of  the  Porte  are  the  grand  vizier  or  prime  minifter, 
the  mufti,  the  reis  effendi  or  chief  fecretary  of  ftate, 
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the  kiftar-aga  or  chief  of  the  black  eunuchs,  and  the  Tuikey. 
aga  of  the  janizaries. 

The  revenues  of  the  whole  Turkilh  empire  are  com-  ReVeifUe$i 
puted  at  about  7, 000, cool,  fterling,  while  the  ufual  ex¬ 
pence  does  not  exceed  5,000,000k  This  revenue  is  partly 
derived  from  the  capitation  tax  on  unbelievers  and  from 
the  cuftoms,  but  principally  from  the  tax  on  land, 
amounting  to  about  6s.  per  acre.  The  fultan  is  alfo 
fuppofed  to  poffefs  a  confiderable  private  treafure,  but 
of  this  nothing  certain  is  known.  37 

The  military  ftrength  of  Turkey  is  but  inconfider-  Military 
able  for  fo  large  an  empire.  The  whole  of  the  land  ftrength. 
forces  are  fuppofed  never  to  exceed  150,000  men,  and 
thefe  are  ill  difeiplined,  and  now  difpiritedby  fuccellive  » 
difaftrous  wars.  The  navy  is  eftimated  at  30  fail  of  the 
line )  but  the  fhips  are  ill  built,  badly  manned,  and  wretch¬ 
edly  navigated.  In  fhort,  the  military  ftrength  of  the 
Ottoman  empire  Is  not  improperly  faid  to  be  more  de- 
ftru&ive  to  its  own  provinces  than  to  any  ftate  with 
which  they  are  at  war,  and  more  terrible  to  its  friends 
than  its  enemies. 

The  eftablifhed  religion  of  Turkey  is  Mahometanifm,  Religion 
the  tenets  of  which  have  been  already  explained  under  and  laws, 
the  articles  Mahometanism  and  Alcoran.  The 
laws  of  the  empire  are  entirely  founded  on  the  Koran  } 
but  in  particular  cafes  the  judges  are  guided  by  certain 
commentaries  on  that  work,  which  have  acquired  the 
force  of  laws.  The  chief  of  thefe  are  the  commentaries 
of  Abou-Hanife. 

The  mufti,  or  Mohammedan  pontiff,  reftdes  at  Con- 
ftantinople,  but  his  power  has  ftldom  interfered  with  the 
civil  government.  Next  to  him  in  rank  are  the  mou- 
lahs,  who,  though  efteemed  dignitaries  of  the  church, 
are  in  fa&  rather  do&ors  of  the  law,  while  the  Koran 
is  alfo  a  code  of  civil  obfervance.  From  the  moulahs 
are  felefted  the  inferior  muftis  or  judges  throughout  the 
empire,  and  the  cadclefquiers,  or  chief  jnftiecs.  The 
next  clafs  of  divines  includes  the  imaums,  or  parilh 
priefts,  who  perform  the  fervice  of  the  mofques,  while 
the  cadis  are  judges  annually  appointed  to  adminifter 
juftice  in  the  towns  and  villages,  and  being  regard¬ 
ed  as  churchmen,  like  the  moulahs,  have  direfltd 
their  chief  attention  to  the  judicial  part  of  the  Ko¬ 
ran.  From  this  brief  view  it  will  be  obferved,  that 
the  ecclefiaftical  orders  of  muftis  and  imaums  feme  what 
refemble  the  Chriftian  bifhops  and  parochial  clergy  ; 
while  the  other  diftin£lions  arife  from  the  Angularity 
of  both  religion  and  laws  being  united  in  the  Koran,  fo 
that  a  lawyer  or  judge  muft  be  at  the  fame  time  a  fkil- 
ful  divine.  The  Turks  have  alfo  their  monks,  ftyled 
dervifhes,  of  four  various  orders  and  inftitutions,  dedi¬ 
cated  by  folemn  vows  to  religious  offices,  public  prayer, 
and  preaching.  Ihe  Greeks,  along  wTith  their  faith, 
retain  their  priefts,  bifhops,  arehbifhops,  and  patriarchs  5 
but  their  church  is  in  the  laft  ftate  of  degradation, 
and  its  dignities  openly  fold  by  the  I  urks }  this  abomi¬ 
nation,  however,  it  muft  be  confeffed,  partly  arifts  from 
the  miferable  ambition  and  avarice  of  the  Greek  ec- 
clefiaftics,  who  think  they  can  atone  by  idle  ceremo¬ 
nies  for  the  negleft  of  all  the  invaluable  morality  of  the 

gofpel.  .  .  39 

The  Turkifh  language  is  of  far  inferior  reputation  Language 
to  the  Perfian  or  Arabic,  being  a  mixture  of  fevcral  dia-^lltera' 
lefts,  and  poifeffing  neither  the  force,  elegance,  nor  pu- 
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rity  of  tliefe  two  celebrated  oriental  tongues.  Litera¬ 
ture,  however,  is  not  wholly  negle£ted,  and  it  has  been 
repeatedly  attempted  to  effablifli  a  printing-prefs  at 
Con  than  tino  pie  ;  but  the  defign  failed  from  the  interefl 
of  the  copyiits,  who  inferred  that  this  art  would  deprive 
them  of  their  bread.  A  late  traveller  informs  us  that 
there  are  in  this  capital  feveral  hit  tub -chans,  or  public 
libraries,  among  which  are  thofe  of  St  Sophia,  and  the 
Solimanie  Jamafy  \  but  none  are  fo  elegant  as  that 
founded  by  the  grand  vizier  Raghid,  which  is  wholly 
built  of  marble  in  the  midfl  of  a  iquare  court,  and  is  fill¬ 
ed  with  books  chiefly  theological.  A  librarian  con- 
Aantly  attends,  and  there  are  convenient  feats  with  car¬ 
pets  and  cufhions.  In  the  neighbourhood  is  a  fchool 
founded  by  the  fame  vizier,  in  which  about  100  boys 
are  taught  to  read  and  write.  The  market  for  books  is 
extenfive,  containing  many  (hops  well  {applied  with 
oriental  manufcripts.  The  Turks  have  their  ancient 
poets,  hiflorians,  and  divines;  but  of  little  reputation 
when  compared  with  thofe  of  Perfia  and  Arabia.  The 
Rate  of  education  among  the  Turks  may  be  conceived 
to  be  very  low,  and  ignorance  is  indeed  a  chief  part  of 
the  national  chara&er.  The  only  profeflion  which  re¬ 
quires  a  (hadow  of  learning  is  that  of  the  law,  which  is 
intimately  connected  with  their  theology.  The  cele¬ 
brated  doctors  have  difciples,  who  are  trained  up  to  that 
department ;  but  there  fee  ms  nothing  that  can  deferve 
the  name  of  college  or  univerfity. 

The  Turks  cannot  be  regarded  as  a  commercial  peo¬ 
ple,  though  they  admit  of  an  extenfive  commercial  in- 
tercourfe  with  the  Rates  of  Europe,  through  the  medium 
of  Frank  and  Greek  merchants.  The  chief  ports  are 
Smyrna  and  Conflantinoplc,  the  former  of  which  is  the 
great  centre  of  the  Levant  trade,  while  the  latter  is 
concerned  chiefly  in  the  trade  with  Rufiia,  by  the  Black 
fea.  At  both  thefe  ports,  and  indeed  throughout  the 
Turkifli  empire,  the  trade  is  nominally  carried  on  by 
fa&ors  from  the  different  European  Rates  ;  but  it  is  ma¬ 
naged  more  immediately  by  Jew  or  Armenian  brokers, 
who  take  numerous  advantages  of  the  ignorance  of  the 
fa&ors,  and  feldom  fail  to  enrich  themfelves  at  the  ex¬ 
pence  of  their  employers*  The  commodities  exported 
from  Turkey,  chiefly  to  Britain,  Germany,  Italy,  Hol¬ 
land,  and  France,  confiR  for  the  moR  part  of  bees  wax, 
boxwood,  filk,  cotton  yarn,  walnut  planks,  fponges, 
opium,  and  other  drugs  enumerated  in  N°  9.  madder 
root,  and  other  dye  Ruffs,  and  various  dried  fruits,  fuch 
as  fig*,  raifins,  and  currants.  The  imports  are  chiefly 
tin  and  tin  plates,  fugar,  {balloons,  cotton  yarn  and  cot¬ 
ton  goods,  muflins,  clocks  and  watches,  cutlery  and 
glafi  ware,  indigo,  gunpowder,  piflols  and  military  Adres, 
logwood,  rum,  coffee,  and  various  fpices,  efpecially  pep- 
per,  ginger,  and  cinnamon.  The  exports  are  principally 
from  Smyrna,  where  the  trade  is  carried  on  almoR  en¬ 
tirely  by  way  of  exchange,  while  at  ConRantinople  the 
imports  are  generally  paid  for  by  calh  or  bills.  The 
exchange  is  commonly  againfl  the  'Lurks. 

The  Turkifli  money  ufually  employed  in  commerce 
is  the  piaflre,  which,  according  to  the  exchange  or 
agio,  is  rated  at  from  13  to  17  in  the  Engl ifli  pound 
fferling,  fo  that  the  average  value  of  the  piaflre  is  about 
is.  6d.  .Each  piaflre  is  divided  into  40  paras,  and  each 
para  into  three  afpers.  The  principal  weight  employed 
is  the  kintal,  equal  to  about  one  cwt.  Englifh,  divided 
into  44  oke,  and  each  oke  into  400  draben, 
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From  their  jealoufy  with  refpe6t  to  flrangers,  it  is  ex-  Turk*- 
tremely  difficult  to  form  a  true  eflimate  of  the  national 
character  of  the  Turks.  An  intelligent  writer,  who  41 
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feems  well  qualified  to  dirc&  our  judgment  in  this  re-2'ira^el 


fpe<5l,  has  thus  delineated  the  Turkifli  chara&er.  “  The  lurks 
Turks  are  in  general  a  fagacious,  thinking  people  ;  in 
the  purfuitof  their  own  interefl,  or  fortune,  their  atten¬ 
tion  is  fixed  on  one  object,  and  they  perfevere  with 
great  fleadinefs  until  they  attain  their  purpofe,  '['hey 
are  in  common  life  feemingly  obliging  and  humane,  not 
without  appearances  of  gratitude  :  perhaps  all  or  either 
of  thele,  when  extended  towards  Chriflians,  are  pra&if- 
ed  with  a  view  of  fome  -advantage.  Interefl  is  their 
fupreme  good  ;  where  that  becomes  an  object  «  f  com¬ 
petition,  all  attachment  of  friendihip,  all  ties  of  confan- 
guinity,  are  diffolved  ;  they  become  defperate,  no  bar¬ 
rier  can  flop  their  purfuit,  or  abate  their  rancour  to¬ 
wards  their  competitors.  In  their  demeanour  they  are 
-  rather  hypochondriac,  grave,  fedate,  and  pa  fine  ;  but 
when  agitated  by  paflton,  furious,  raging,  ungovernable  ; 
big  with  difiimulation  ;  jealous,  fnfpit  Tons,  and  vindic¬ 
tive  beyond  conception ;  perpetuating  revenge  from 
generation  to  generation.  In  matters  of  religion,  tena¬ 
cious,  fupercilious,  and  morofe  #  J' 

The  manners  and  cufloms  of  the  Turks  are  diflin -objavLl 
guifhed  by  the  peculiarity  of  their  religion  from  thoie/^w 
of  other  European  nations.  On  the  birth  of  a  child  th ztht  Reli\ 

father  himfelf  gives  the  name,  putting  at  the  fame  time*20*’ 

1 -  tins,  &c. 


a  grain  of  fait  into  its  mouth.  The  circumcifion  is  not 


performed  till  the  age  of  12  or  14.  Marriage  is  only  Turks,  vcj 
a  civil  contract,  which  either  party  tnay  break,-  and  is*  p-4« 
managed  by  female  mediation,  the  youth  feldom  feeing  42 
his  bride  till  after  the  ceremony.  The  dead  art  perfum- 
ed  wit  h  incenfe,  and  buried  in  a  cloth,  open  at  top  and  toms, 
bottom,  that  the  dcceafed  may  be  able  to  fit  up  and  an- 
fwer  the  queflions  of  the  angels  of  death.  The  burial- 
grounds  are  near  the  highways,  and  Rones  are  often 
placed  at  the  heads  of  the  graves,  with  carved  turbans 
denoting  the  fex.  As  they  never  intrench  upon  a  for¬ 
mer  grave,  the  cemeteries  are  very  extenfive.  In  diet  the 
Turks  are  extremely  moderate,  and  their  meals  are  dif- 
patched  with  great  hafle.  Rice  is  the  favourite  food, 
and  is  dreffed  in  three  ways.  In  boiling,  the  meat  is 
cut  into  fmall  pieces,  and  in  roafling  Rill  fmaller,  a  bit 
of  meat  and  an  onion  being  placed  alternately  on  a  very 
long  fpit.  The  fifh  of  the  Archipelago  are  excellent, 
and  the  beef  tolerable,  except  that  of  the  buffalo,  which 
is  very  hard.  The  hare*-’,  partridges,  and  other  game, 
are  of  fuperior  flavour.  The  meal  is  ufually  fpread  on  a 
low  wooden  table,  and  the  mafler  of  the  houfe  pro¬ 
nounces  a  fhort  prayer.  The  frugal  repafl  is  followed 
by  fruits  and  cold  water,  which  are  fucceeded  by  hot 
coffee  and  pipes  with  tobacco.  The  houfesof  the  Turks 
are  feldom  expenfive;  the  chief  furniture  is  the  car¬ 
pet  which  covers  the  floor,  and  a  low  fofa  on  one  fide 
of  the  room.  In  regard  to  drefs,  Tournefort  obferves 
that  the  ufe  of  the  turban  is  unhealthy.  The;  fhirt  is 
of  callico,  and  the  loofe  robe  is  fattened  by  a  girdle,  in 
which  is  Ruck  a  dagger,  while  the  tobacco  box,  pocket- 
book,  &c.  are  worn  in  the  bofom.  The  robe  is  gene¬ 
rally  of  European  broad  cloth,  trimmed  with  various 
furs.  The  flioes  or  flippers  are  flight,  and  unfit  for 
much  exercife.  The  drefs  of  the  women  differs  little 
from  that  of  the  men,  the  chief  diflin&ion  being  the 
head-drefsj  that  of  tho  fair  fex  confiffing  of  a  bonnet 
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like  an  inverted  bafket,  formed  of  pafteboard  covered 
with  cloth  of  gold,  with  a  veil  extending  to  the  eye¬ 
brows,  while  a  fine  handkerchief  conceals  the  under  part 
^  of  the  face.  The  perfonal  cleanlinefs  of  both  fexes  is 
highly  laudable  ;  but  the  European  eye  is  not  pleafed 
with  the  female  cuftora  of  flaming  the  nails  with  a  red 
tinfture.  The  amufements  of  the  Turks  partake  of 
their  indolent  apathy,  if  we  except  hunting,  and  thofe 
of  a  military  description.  To  recline  on  an  elegant  car¬ 
pet,  or  in  a  hot  feafon  by  the  fide  of  a  dream,  and  fmoke 
the  delicate  tobacco  of  Syria,  may  be  regarded  as  their 
chief  amufement.  Chefs  and  draughts  are  favourite 
games  j  but  thofe  of  chance  are  confidered  as  incompa¬ 
tible  with  drift  morals.  The  coffee -houfes  and  baths 
furnifh  other  fources  of  amufement;  and  the  bairam,  or 
feflival  which  follows  their  long  lent,  is  a  feafon  of  uni- 
verfal  diflipation  *• 

It  appears  to  be  a  midaken  notion,  that  the  praftice 
of  eating  opium,  to  procure  intoxication,  is  general  a- 
mong  the  Turks.  We  are  allured  by  a  late  traveller, 
that  this  praftice  is  confined  to  a  few  individuals,  who 
are  regarded  by  the  majority  of  their  countrymen  with 
as  much  contempt  as  drunkards  are  in  the  more  polifhed 
focieties  of  Europe. 

Turkey.  See  Meleagris,  Ornithology  Index . 
TURMERIC.  See  Curcuma,  Botany  Index. 
TURNEP,  a  fpecies  of  Brassica.  See  Botany  In¬ 
dex;  and  for  the  culture,  fee  AGRICULTURE  Index. 

TuRNEP-Bread.  See  Bread. 

TuRNEP-Fly.  See  Chrysomela,  Entomology 
Index . 

TURNING,  the  art  of  forming  hard  bodies,  as  wood, 
ivory,  iron,  into  a  round  or  oval  fhape,  by  means  of  a 
machine  called  a  lathe. 

This  art  was  well  known  to  the  ancients,  and  feems 
to  have  been  carried  by  them  to  a  very  great  degree  of 
perfection;  at  lead,  if  we  believe  the  teftimony  of  Pliny 
and  feveral  other  authors,  who  tell  us,  that  thofe  preci¬ 
ous  vafes  enriched  with  figures  in  half  relief  \  which  dill 
adorn  our  cabinets,  were  turned  on  the  lathe. 

The  art  of  turning  is  of  confiderable  importance,  as 
it  contributes  effentially  to  the  perfeftion  of  many  other 
arts.  The  architeft  ufes  it  for  many  ornaments,  both 
within  and  without  highly  finifhed  houfes.  I  be  ma¬ 
thematician,  the  adronomer,  and  the  natural  philofo- 
pher,  have  recourfe  to  it,  not  only  to  embellifh  their 
inftruments,  but  alfo  to  give  them  the  neceffary  dimen- 
fion  and  precifion.  In  fhort,  it  is  an  art  abfolutely  ne¬ 
ceffary  to  the  goldfmith,  the  watchmaker,  the  joiner, 
the  fmith. 

Turning  is  performed  by  the  lathe,  of  which  there 
are  various  kinds,  and  feveral  inftruments,.  as  gouges, 
chifels,  drills,  formers,  ferew  tales,  uied  for  cutting  what 
is  to  be  turned  into  its  proper  form  as  the  lathe  turns 
round.  The  following  is  a  fimple  kind  of  lathe  (fig.  I.). 
in  which  a  is  the  footftool,  b  the  cord,  c  the  frame  of 
the  lathe,  ^r/'the  puppets,  ee  the  points, ^the  fpanging- 
tree. 

The  lathe  fhould  be  fixed  in  a  place  very  well  light¬ 
ed ;  it  fhould  be  immoveable,  and  neither  too  high 
nor  too  low.  The  puppets  fhould  neither  be  fo  low 
as  to  oblige  the  workman  to  doop  in  order  to  fee  his 
work  properly,  nor  fo  high  that  the  little  chips,,  which 
he  is  continually  driving  off,  fhould  come  into  his  eves. 

The  piece  to  be  turned  fhould  be  rounded  (if  it  be 
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wood)  before  it  be  put  on  the  lathe,  either  \yith  a  finall  Turning, 
hatchet  made  for  the  purpofe,  or  with  a  plane,  or  with  ’ "V~- 

a  file,  fixing  it  in  a  vice,  and  (having  it  down  till  it  is 
everywhere  almoft  of  an  equal  thicknefs,  and  leaving  it 
a  little  bigger  than  it  is  intended  to  be  when  finifhed  off. 

Before  putting  it  on  the  lathe,  it  is  alfo  neceffary  to  find 
the  centres  of  its  two  end  furfaces,  and  that  they  fhould 
be  exaftly  oppofite  to  each  other,  that  when  the  points 
of  the  puppets  are  applied  to  them,  and  the  piece  i$ 
turned  round,  no  fide  may  belly  out  more  than  another. 

To  find  thefe  two  centres,  lay  the  piece  of  wood  to  be 
turned  upon  a  plank;  open  a  pair  ofcompaffes  to  almoft 
half  the  thicknefs  of  the  piece;  fix  one  of  the  legs  in 
the  plank,  and  let  the  point  of  the  other  touch  one  of 
the  ends  of  the  piece,  brought  into  the  fame  plane  with 
the  plank  on  which  thecompaffes  is  fixed  and  very  near 
the  fixed  leg,  Defcribe  four  arches  on  that  end  at  equal 
didances  from  each  other  at  the  circumference  of  the 
end,  but  interfefting  one  another  within;  the  point  of 
interfeftion  is  the  centre  of  the  end.  In  the  fame  man¬ 
ner  mud  the  centre  in  the  other  end  be  found,  j^fter 
finding  the  two  centres,  make  a  fmall  hole  at  each  of 
them,  into  which  infert  the  points  of  the  puppets,  and. 
fix  the  piece  fo  firmly  as  not  to  be  fhaken  out,  and  yet' 
loofe  enough  to  turn  round  without  difficulty. 

The  piece  being  thus  fixed,  it  is  neceffary  in  the  next  - 
place  to  adjuft  the  cord,  by  making  it  pafs  twice  round 
the  piece,  and  in  fuch  a  manner  that  the  two  ends  of 
the  cord,  both  that  which  is  fixed  to  the  /pang  and  to 
the  foot-board ,  come  off  on  the  fide  on  which  the  turner 
ftands,  that  the  piece  may  move  againft  the  edge  of  the 
cutting-tool  and  be  turned.  If  the  lathe  be  moved  by 
a  wheel,  the  manner  of  adj.ufting.tbe  cord  needs  no  di¬ 
rections. 

If  the  workman  does  not  choofe  to  be  at  the  trouble/ 
to  find  the  two  centres  of  the  piece  in  the  manner  de- 
lcribed  above,  let  him  lay,  as  nearly  as  he  can,  the  cen¬ 
tre  of  one  end  upon  the  point  of  the  left  hand  puppet,. 
and  then  let  him  pufh  forward  the  right  hand  puppet, 
ftriking  it  with  a  mallet  till  its  point  is  as  near  as  he  can 
in  the  centre  of  the  other  end  of  the  piece  ;  and  then 
fixing  the  right  hand  puppet  by  a  gentle  blow  of  the 
mallet  on  the  key,  let  him  turn  round  the  piece  to  fee 
by  the  eye  if  the  centres  have  been  properly  found.  If 
any  part  of  it  bellies  out,  let  him  ftrike  that  part  gently 
with  the  mallet  till  it  goes  properly  ;  then  let  him  ftrike 
one  of  the  puppets  pretty  fmartly  to  drive  the  points  in¬ 
to  the  piece,  and  afterwards  fix  the  puppet  by  ftriking 
the  key.  If  the  workman  cannot  judge  by  the  eye 
whether  the  piece  be  turning  properly  round  its  centres-* 
or  not,  be  fhould  apply  gently  the  point  of  an  inftru- 
ment  called  a  triangular  graver,  leaning  it  on  the  ref, 
and  it  will  mark  by  a  line  the  place  where  the  piece  is 
out  of  its  centre ;  and  by  ftriking  upon  this  line  with  a 
mallet,  the  piece  can  eafily  be  placed  properly.  The 
ref,  of  which  we  have  juft  fpoken,  ought  to  be  placed 
upon  the  two  arms  of  the  lathe,  and  fixed  wdtb  ferews 
as  near  the  piece  as  the  workman  pleafes. 

The  piece  being  fixed  between  the  two  points  of  the 
puppets  (or,  as  they  are  called  in  Scotland,  the  heads')-, 
the  cord  adjufted,  and  the  ref  fixed  as  near  the  work  as 
poffible  without  touching  it  ;  the  workman  is  now  to 
take  a  gouge  (fig. 2.  in  which  a  is  the  mouth  and  b  thepjg. 
handle)  of  a  proper  fize  in  his  left  hand,  and  hold  it  by 
the  handle  a  little  inclined,  keeping  the  back  of  the 

hand 
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Turning,  hand  lowermoft.  With  his  right  hand,  the  back  of 
which  is  to  be  turned  upwards,  he  is  to  grafp  it  as  near 
the  end  as  poftible  on  this  fide  of  the  reft ;  then  leaning 
the  gouge  on  the  reft,  he  is  to  prefent  the  edge  of  it  a 
little  higher  than  the  horizontal  diameter  of  the  piece, 
fo  as  to  form  a  kind  of  tangent  to  its  circumference  ; 
then  putting  the  right  foot  on  the  foot-board,  and  turn¬ 
ing  round  the  wheel,  and  holding  the  gouge  firmly  on 
the  reft ,  the  piece  will  be  cut  neatly.  In  the  fame  man¬ 
ner  are  the  chifels,  formers,  and  other  inftruments  to  be 
ufed,  taking  care  that  the  wood  be  cut  equally,  and  that 
the  inftrument  be  not  pufhed  improperly,  fometimes 
ftronger  than  at  others  *,  and  taking  care  alfo  that  the 
inftrument  ufed  do  not  follow  the  work,  but  that  it  be 
kept  firmly  in  the  hand  without 'yielding. 

The  young  turner  ought  to  endeavour  to  acquire  the 
management  of  the  gouge  and  the  chifel,  which  are 
the  inftruments  by  far  the  molt  frequently  ufed,  and  the 
moll  neceftary  in  this  art:  by  them,  almoft  entirely,- 
are  the  foft  woods  turned  ;  but  as  for  hard  woods  and 
other  things,  as  box,  ebony,  horn,  ivory,  and  the  me¬ 
tals,  they  are  hardly  ever  turned  except  by  /having  off. 
In  that  cafe  gravers  are  to  be  ufed  with  fquare,  round, 
Pig.  ^  4,  or  triangular  mouths  (fig.  3,  4,  5.).  They  fliould  be 
and  5.  held  horizontally  while  applied  to  the  wood,  and  not 
obliquely  as  diredled  for  the  gouge  and  the  chifel. 

After  the  work  is  completely  turned,  it  is  next  to  be 
pol i filed  5  and  this  cannot  be  done  with  the  inftruments 
-hitherto  mentioned.  Soft  woods,  as  pear-tree,  hazel, 
maple,  ought  to  be  polifhed  with  (hark -(kin  or  Dutch 
rufhes.  There  are  different  fpecies  of  (harks  ;  fome  of 
which  have  a  grayifh,  others  a  reddifh  (kin.  Shark-fkin 
is  always  the  better  to  be  a  good  deal  ufed  ;  at  firft  it  is 
too  rough  for  polifhing.  The  Dutch-rujh  ( equifetum 
hyemale which  grows  in  moift  places  among  moun¬ 
tains,  and  is  a  native  of  Scotland.  The  oldeft  plants 
are  the  beft.  Before  ufing  them  they  (hould  be  moif- 
tened  a  little,  otherwife  they  break  in  pieces  almoft  im¬ 
mediately,  and  render  it  exceedingly  difficult  to  polifh 
with  them.  They  are  particularly  proper  for  fmoothing 
the  hard  woods,  as  box,  lignum  vitae,  ebony,  &c.  Af¬ 
ter  having  cleaned  up  the  piece  well,  it  (hould  be  rub¬ 
bed  gently  either  with  wax  or  olive-oil,  then  wiped 
clean  and  rubbed  with  its  own  rafpings  or  with  a  cloth 
a  little  worn.  Ivory,  horn,  filver,  and  brafs,  are  polifh¬ 
ed  with  pumice-ftone  finely  pounded  and  put  upon  lea¬ 
ther  or  a  linen  cloth  a  little  moiftened  i  with  this  the 
piece  is  rubbed  as  it  turns  round  in  the  lathe  ;  and  to 
prevent  any  dirt  from  adhering  to  any  part  of  it,  every 
mow  and  then  it  is  rubbed  gently  with  a  fmall  brufh  dipt 
in  water.  To  polifh  very  finely,  the  workmen  make 
ufe  of  Tripoli,  a  particular  kind  of  earth,  and  afterwards 
of  putty  or  calx  of  tin.  Iron  and  fteel  are  polifhed  with 
very  fine  powder  of  emery ;  this  is  mixed  with  oil,  and 
put  between  two  pieces  of  very  tender  wood,  and  then 
the  iron  is  rubbed  with  it.  Tin  and  filver  are  polifhed 
with  a  burnifher  and  that  kind  of  red  done  called  in 
France  /anguine  dune .  They  may  be  polifhed  alfo  with 
putty,  putting  it  dry  into  (hamoy-fkin,  or  with  the 
palm  of  the  hand. 

To  fucceed  in  turning  iron,  it  is  neceftary  to  have  a 
'lathe  exceedingly  ftrong  in  all  its  parts,  and  exceeding¬ 
ly  well  fixed.  The  puppets  fhould  be  (hort,  and  the 
-reft  well  fixed  very  near  the  work  :  the  back  of  the  reft 


{hould  be  two  or  three  lines  lower  than  the  iron  to  be 
turned. 

The  lathe  and  other  inftruments  being  prepared,  it  is 
neceftary  to  determine  the  length  and  thicknefs  of  the 
iron  to  be  turned  according  to  the  defign  which  is  to  be 
executed,  and  to  make  a  model  of  it  in  wood  a  little 
thicker  than  it  ought  to  be  :  Then  one  exadtly  like  this 
is  to  be  forged  of  the  beft  iron  that  can  be  procured  j 
that  is  to  fay,  it  muft  not  be  new,  but  well  prepared 
and  well  beaten  with  hammers  ;  it  muft  have  no  flaws, 
nor  cracks,  nor  pimples.  New  iron,  which  has  not 
been  well  beaten,  often  contains  round  drops  of  caft 
iron,  called  by  the  workmen  gi'ains ,  which  blunt  the 
edges  of  the  gouges,  chifels,  and  other  inftruments  ufed 
for  cutting,  break  them,  or  make  them  ftide.  The 
iron  being  forged  according  to  the  model,  it  fhould  be 
annealed,  that  is,  heated  red  hot  and  allowed  to  cool 
(lowly  on  the  coals  till  the  fire  go  out  of  itfelf.  Some 
people,  to  foften  the  iron,  cover  it  over  with  clay  and 
allow  it  to  cool.  The  iron  cylinder  being  thus  made,  it 
is  next  to  be  put  upon  the  lathe,  finding  the  centres  as 
formerly  dire&ed,  and  boring  a  fmall  hole  in  them  that 
the  iron  may  not  efcape  from  the  points. 

The  points  fhould  be  oiled  from  time  to  time  to  pre* 
vent  their  being  exceffively  heated  and  fpoiled  while  the 
iron  is  turning.  A  crotchet  is  then  to  be  applied  to  the 
iron  to  be  turned,  a  little  above  its  centre,  pretty  gently, 
and  by  this  means  the  inequalities  of  the  cylinder  will 
be  taken  off.  Other  inftruments  are  then  to  be  applied 
to  mould  the  iron  according  to  the  model-,  and  whenever 
any  of  them  grow  hot,  they  are  to  be  plunged  into  a 
bafon  of  water  lying  befide  the  workman.  If  the  iron, 
after  being  properly  turned,  is  to  be  bored  like  a  gun- 
barrel,  one  of  the  puppets  is  to  be  removed  and  another 
fubftituted  in  its  place,  having  a  fquare  hole  through  it, 
into  which  the  collar  of  the  iron  is  to  be  fixed  firmly, 
fo  as  not  to  fhake  ;  then  borers  are  to  be  applied,  like 
thofe  which  loekfmiths  ufe  to  bore  keys  ;  and  beginning 
with  a  fmall  one,  and  afterwards  taking  larger  ones,  the 
hole  is  to  be  made  as  wide  and  deep  as  neceftary ;  great 
care  muft  be  taken  to  hold  the  borers  firm  on  the  reft , 
otherwife  there  is  danger  of  not  boring  the  hole  ftraight. 
The  borer  muft  be  withdrawn  from  time  to  time  to  oil 
it  and  to  clean  the  hole.  Since  it  is  difficult  to  make  a 
hole  quite  round  with  borers  alone,  it  is  neceftary  to 
have  alfo  an  inftrument  a  good  deal  fmaller  than  the 
hole,  one  of  the  fides  of  which  is  (harp,  very  well  tem¬ 
pered,  and  a  little  hollow  in  the  middle.  This  inftru¬ 
ment  being  fixed  in  a  pretty  long  handle,  is  to  be  ap¬ 
plied  with  fteadinefs  to  the  inner  furface  of  the  hole,  and 
it  will  entirely  remove  every  inequality  that  may  have 
been  there  before  its  application. 

To  cut  a  ferew  upon  the  cylinder,  fome  perfons  ufe 
an  inftrument  confiding  principally  of  a  female  ferew; 
but  this  is  rather  an  improper  inftrument ;  for  if  one 
prefles  too  violently,  or  inclines  it  ever  fo  little  to  the 
right  or  left,  he  runs  the  greateft  rifk  of  fpoiling  the 
ferew.  To  avoid  this  danger,  fome  ufe  it  only  to  trace 
out  the  lines  of  the  ferew,  and  afterwards  finifh  it  with 
a  file.  But  the  following  is  a  much  better  way.  Take 
a  tap  for  making  a  female  ferew,  the  threads  of  which 
have  been  cut  very  accurately,  and  exaftly  of  the  fize 
of  the  ferew  which  you  want ;  and  having  put  it  in  the 
opening  which  you  have  traced  in  the  collar  of  the 
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.«  ning.  axis  on  which  the  fcrew  is  to  be  cut,  folder  it  with  tin, 

u  y— '  fal-ammoniac,  and  rofin,  as  exa&ly  correfponding  to 
the  axis  as  poffible.  Take  then  a  puppet  with  a  hole 
cut  into  a  correfponding  female  fcrew,  into  which  the 
male  fcrew  is  to  be  put.  The  axis  on  which  the  fcrew 
is  to  be  cut  muff  be  placed  exa£lly  horizontally  between 
the  two  puppets.  The  reft  is  then  to  be  brought  as 
near  as  poffible  to  the  place  where  the  fcrew  is  to  be 
cut,  and  a  fmall  hollow  fhould  be  cut  in  that  part  of  it 
which  is  exadfly  oppofite  to  the  place  where  the  fcrew 
is  to  he  cut,  to  hold  your  inftrument  firmly  and  prevent 
it  from  (baking.  The  inftrument  with  which  the  fcrew 
is  to  be  cut  fhould  be  very  (harp,  and  its  point  thould 
make  an  angle  of  6o°  with  the  fcrew  to  be  cut  *,  and  if 
you  wi(h  the  fcrew  to  be  cut  very  deep,  it  fhould  make 
an  angle  a  little  larger.  The  lathe  being  now  put  in 
motion,  the  tap  fixed  at  the  end  of  the  axis  will  move 
gradually  through  the  female  fcrew  in  the  puppet ;  and 
your  inftrument  in  the  mean  time  will  trace  a  fimilar 
male  fcrew  on  the  axis  fixed  in  the  lathe.  Many  per- 
Tons,  after  having  in  this  manner  drawn  the  outlines  of 
the  fcrew,  finifh  it  with  a  fcrew-tale  of  three  teeth  cor- 
refponding  exactly  to  the  fize  of  the  fcrew,  or  with  a 
triangular  file  ;  but  this  laft  method  is  rather  improper. 
For  turning  ovals,  a  lathe  of  fomewhat  a  different 
eonftru&ion  is  ufed.  The  axis  or  fpindle,  having  on  it 
the  pulley  over  which  the  band-cord  paffes  for  turning 
the  lathe,  is  fixed  between  the  two  puppets  fo  as  to  turn 
round  eafily  :  one  end  of  it  paffes  through  one  of  the 
puppets,  and  to  it  is  firmly  fixed  a  circular  plate  of 
brafs,  fo  that  it  turns  round  along  with  the  fpindle. 
Upon  this  plate  two  brazen  fegments  of  circles  are  fatt¬ 
ened,  the  circumferences  of  which  correfpond  to  the 
circumference  of  the  plate  :  their  chords  are  parallel, 
and  equally  diftant  from  the  centre  of  the  plate,  fo  that 
they  leave  a  diftance  between  them.  They  have  a 
groove  in  each  of  them  :  in  thefe  grooves  another  plate 
is  placed  which  exa£tly  fills  up  the  fpace  between  the 
two  grooves,  but  is  fhorter  than  the  diameter  of  the 
large  circular  plate  on  which  it  is  laid.  This  plate  is 
made  to  flide  in  the  grooves.  To  its  centre  is  fixed  a 
fhort  fpindle,  on  which  the  piece  of  wood  to  be  turned  is 
fixed.  When  the  lathe  is  fet  a  going,  the  circular  plate 
moves  round,  and  carries  the  piece  along  with  it  ;  the 
plate  of  brafs  on  which  the  piece  is  fixed  being  fixed 
loofely  in  the  grooves  already  defcribed,  Hides  down  a 
little  every  time  that  the  grooves  become  perpendicular 
to  the  floor  (and  there  are  particular  contrivances  to 
prevent  it  from  Aiding  down  too  far)  ;  and  by  thefe  two 
motions  combined,  the  circular  one  of  the  large  plate, 
and  the  flraight  one  of  the  fmall,  the  circumference  of 
the  piece  of  wood  to  be  turned  neceffarily  defcribes  an 
oval  ;  and  gouges  or  other  tools  being  applied  in  the 
ufual  manner  fupported  on  the  reft ,  it  is  cut  into  an  oval 
accordingly.  The  fmall  plate  may  be  made  to  flide 
either  more  or  lefs  in  the  grooves  ;  and  by  this  con¬ 
trivance  the  tranfverfe  diameter  of  the  oval,  or  rather 
ellipfe,  may  be  made  longer  or  fhorter  at  pleafure. 

I.  The  meihod  of  moulding  boxes  of fell  and  horn . — 
In  the  firft  place,  form  a  proper  mould,  which  muft  con- 
fift  of  two  pieces,  viz.  of  a  circle  ahout  half  an  inch 
thick,  which  fhould  Hope  a  little  in  order  to  draw  out 
the  moulded  (hell  the  more  eafily^  and  a  ring  fitted  to 
the  outfide  of  the  circle,  fo  that  both  together  make  the 
fhape  of  a  box.  Thefe  two  pieces  .being  adjufted.  it  js 
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neceffary  to  round  the  (hell  to  be  moulded  of  fuch  a  fize  Turning, 
that  when  moulded,  it  will  be  a  little  higher  than  the 
ring  of  the  mould,  that  there  may  be  no  deficiency. 

1  he  mould  is  then  to  be  put  into  a  prefs  on  a  plate  of 
iron,  exa&lv  under  the  fcrew  of  the  prefs  ;  put  then 
the  fhell  upon  the  circle  of  the  mould,  fo  that  its  centre 
alfo  is  exactly  oppofite  to  the  fcrew  of  the  prefs  :  then 
take  a  piece  of  wood  formed  into  a  truncated  cone,  and 
not  fo  thick  as  the  diameter  of  the  circle  of  the  mould, 
nor  fo  deep  as  the  ring  :  then  put  a  plate  of  iron  above 
the  cone,  and  fcrew  down  the  prefs  gently  and  cautioufly 
till  the  whole  is  well  fixed  :  then  plunge  the  whole  into 
a  cauldron  of  boiling  water  placed  above  a  fire.  In  S 
or  10  minutes  the  fhell  or  horn  will  begin  to  foften  3 
fcrew  the  prefs  a  little  firmer  that  the  wooden  cone  may 
fink  into  the  foftened  fhell  :  repeat  this  from  time  to 
time  till  the  cone  is  quite  funk  in  the  mould  ;  then  take 
out  the  prefs  and  plunge  it  into  cold  water.  When  it 
is  cold,  take  the  box  now  formed  out  of  the  mould,  and 
put  into  the  infide  of  it  a  new  mould  of  tin  exa&ly  of 
the  form  you  with  the  infide  of  the  box  to  be  ;  do  the 
fame  with  the  outfide,  put  it  again  into  the  prefs  and 
plunge  it  into  boiling  water;  fcrew  the  prefs  gradually 
till  the  box  receive  the  defired  form. 

2.  Method  of  preparing  green  wood  fo  that  it  will  no* 
fplit  in  the  turning . — Cut  the  wood  into  pieces  of  a  pro¬ 
per  fize,  put  them  into  a  veffel  full  of  potafh  ley.  Boil 
them  about  an  hour ;  take  the  cauldron  from  the  fire, 
allow  the  ley  to  cool  ;  and  take  out  the  wood  and  dry  it 
in  the  {hade. 

3.  Method  of  giving  an  ebony -blach  to  hard  and  fine 
woods . — After  forming  the  wood  into  the  deftined 
figure,  rub  it  with  aquafortis  a  little  diluted.  Small 
threads  of  wood  will  rife  in  the  drying,  which  you  will 
rub  off  with  pumice-ftone.  Repeat  this  procefs  again, 
and  then  rub  the  wood  with  the  following  compofition ; 

Put  into  a  glazed  earthen  veffel  a  pint  of  ftrong  vinegar, 
two  ounces  of  fine  iron -filings,  and  half  a  pound  of 
pounded  galls,  and  allow  them  to  infufe  for  three  or 
four  hours  on  hot  cinders.  At  the  end  of  this  time 
augment  the  fire,  and  pour  into  the  veffel  four  ounces 
of  copperas,  and  a  chopin  of  water  having  half  an 
ounce  of  borax  and  as  much  indigo  diffolved  in  it  ;  and 
make  the  whole  boil  till  a  froth  rifes.  Rub  feveral 
layers  of  this  upon  the  wood  ;  and  when  it  is  dry, 
polifh  it  with  leather,  on  which  you  have  put  a  little 
tripoli. 

3 .  Method  of  giving  to  plum-tree  the  colour  of  bra%il 
wood . — Slake  lime  with  urine,  and  bedaub  the  wood 
over  with  it  while  it  is  hot :  allow  it  to  dry  ;  then  take 
off  the  coat  of  lime,  and  rub  it  with  fhamoy  fkin  well 
oiled.  Or,  deep  the  wood  in  water,  having  a  quan¬ 
tity  of  alum  diffolved  in  it :  then,  having  allowed  brazil 
wood  to  diffolve  in  water  five  or  fix  hours,  ftcep  the> 
wood  in  it,  kept  lukewarm  during  a  night  ;  and  when 
it  is  dry,  rub  it,  as  before  dire&ed,  with  fhamoy  fkin 
well  oiled. 

5.  Method  of  giving  a  fine  blach  colour  to  wood . — 

Steep  the  wood  for  two  or  three  days  in  lukewarm 
water  in  which  a  little  alum  has  been  diffolved  ;  then 
put  a  handful  of  logwood,  cut  fmall,  into  a.  pint  ofwa- 
ter,  ard  boil  it  down  to  lefs  than  half  a  pint.  If  you 
then  add  a  little  indigo,  the  colour  will  be  more  beauti¬ 
ful.  Spread  a  layer  of  this  liquor  quite  hot  on  the 
wood  with  a  pencil,  which  will  give  it  a  violet  colour. 
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Turning,  When  it  is  dry,  fpread  on  another  layer  •,  dry  it  again 
Turnftone.  an(j  g*lvc  ;t  a  third  :  then  boil  verdegrifc  at  diferetion  in 
its  own  vinegar,  and  fpread  a  layer  of  it  on  the  wood  ; 
when  it  is  dry,  rub  it  with  a  brufh,  and  then  with  oiled 


fhamoy  fkin.  This  gives  a  fine  black,  and  imitates  per¬ 
fectly  the  colour  of  ebony. 

6.  Method  of  cleaning  and  whitening  hones  before 
ufing  them. — Having  taken  off  with  a  faw  the  ufelefs 
ends  of  the  bones,  make  a  ftrong  ley  of  afhes  and  quick¬ 
lime,  and  into  a  pailful  of  this  ley  put  four  ounces  of 
alum,  and  boil  the  bones  in  it  for  an  hour  \  then  take 
the  veffel  containing  the  ley  off  the  fire,  and  let  it 


cool ;  then  take  out  the  bones  and  dry  them  in  the 


{hade. 

7.  Method  of  folder uig  f  Jells. 


Clean  the  two  fides  of 
the  fhells  which  you  with  to  join  together  5  then,  having 
joined  them,  wrap  them  up  in  linen  folded  double  and 


well  moiftened  5  then  heat  two  plates  of  iron  pretty 


hot  that  they  may  keep  their  heat  for  fome  time ;  and 
putting  the  fhells  rolled  up  between  them  under  a 
prefs,  which  you  rauft  ferew  very  tight,  leave  them 
there  till  the  whole  is  cold,  and  they  will  be  folder- 
ed.  If  you  do  not  fucceed  the  firft  time,  repeat  the 
tprocefs. 

8.  Method  of  moulding  f hells. — Put  fix  pints  of  water 
Into  a  kettle  }  add  to  it  an  ounce  of  olive  or  other 
oil  ;  make  the  water  boil ;  then  put  in  your  (hell,  and 
it  will  grow  foft.  Take  it  out  and  put  it  into  a  mould 
under  a  prefs,  and  it  will  take  the  figure  you  want. 
This  mufi  be  done  quickly ;  for  if  the  (hell  cool  ever 
,fo  little,  the  procefs  will  fail.  It  will  not  require  much 
.pre  (fure. 

9.  Method  of  tinging  hones  and  ivory  red. — Boil 
(havings  of  fcarlet  in  water.  When  it  begins  to  boil, 
Throw  in  a  quarter  of  a  pound  of  afhes  made  from  the 
dregs  of  wine,  which  will  extraCI  the  colour  :  then 
throw  in  a  little  rock  alum  to  clear  it,  and  pafs  the  wa¬ 
ter  through  a  linen  cloth.  Steep  the  ivory  or  bone  in 
aquafortis,  and  put  it  into  the  water.  If  you  wifh  to 
leave  white  fpots,  cover  the  places  deflined  for  them 
with  wax. 

10.  To  tinge  ivory  black. — Steep  the  ivory  during 
five  or  fix  days  in  water  of  galls  with  afhes  made  with 
dried  dregs  of  wdne  and  arfenic  5  then  give  it  two  or 
three  layers  of  the  fame  black  with  which  plum-tree 
is  blackened,  in  order  to  imitate  ebony.  Or,  diffolve 
iilver  in  aquafortis,  and  put  into  it  a  little  rofe-water. 
Rub  the  ivory  w7ith  this,  and  allow  it  to  dry  in  the  fun. 

1 1.  Method  of  hardening  wood  to  make  pulleys. — Af¬ 
ter  finifhing  the  pulley,  boil  it  feven  or  eight  minutes 
in  olive  oil,  and  it  will  become  as  hard  as  copper. 

1 2.  To  make  Chinefe  varnifh. — Take  of  gum  lac  in 
grains  four  ounces  \  put  it  into  a  flrong  bottle  with 
a  pound  of  good  fpirit  of  wine,  and  add  about  the  bulk 
of  a  hazel  nut  of  camphor.  Allow  them  to  mix  in 
fummer  in  the  fun,  or  in  winter  on  hot  embers  for 
24  hours,  (baking  the  bottle  from  time  to  time.  Pafs 
the  whole  through  a  fine  cloth,  and  throw  away  what 
remains  upon  it.  Then  let  it  fettle  for  24  hours,  and 
you  will  find  a  clear  part  in  the  upper  part  of  the 
bottle,  vThich  you  muft  feparate  gently,  and  put  into 
another  vial,  and  the  remains  will  ferve  for  the  firft 
layers. 

TURNSTONE.  See  Tringa,  Ornithology  In¬ 
dex. 
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TURPENTINE,  a  tranfparent  vifeous  fubftance,Turpent 
flowing  either  naturally  or  by  incifion  from  feveral  refi- 
nous  trees ;  as  the  tcrebinthus,  pine,  larch,  fir,  &c.  See 
Pinus,  Botany  Index.  See  alfo  Chemistry  and  Ma¬ 
teria  Med  1C  a  Index. 

Oil  of  Turpentine.  See  Chemistry  and  Mate¬ 
ria  Medica  Index. 

TURPETH,  the  cortical  part  of  the  root  of  a  fpe- 
cies  of  convolvulus.  See  Materia  Medica  Index. 

TURQUOISE,  is  the  tooth  of  an  animal  penetrated 
with  copper  ore. 

TURRITIS,  Tower-mustard  ;  a  genus  of  plants 
belonging  to  the  clafs  tetradynamia  \  and  in  the  natural 
fyftem  ranging  under  the  39th  order,  Siliquofe.  See 
Botany  Index. 

TURTLE.  See  Testudo,  Erpetology Index. 

TuRTLE-Dove.  See  Columba,  Ornithology  In¬ 
dex . 

TUSCAN  order,  in  Archite&ure.  See  Archi- 


TUSCAN  Earth,  a  yellowifh  kind  of  bole  found  in 
many  parts  of  Italy,  and  particularly  about  Florence, 
where  there  is  a  flratum  eight  or  ten  feet  thick,  at  the 
depth  of  five  or  fix  feet  from  the  furface.  It  is  fuppofed 
to  have  an  aftringent  property. 

TUSCANY,  a  duchy  of  Italy,  which  makes  part  of 
the  ancient  Hetruria,  and,  excepting  fome  detached 
parts,  is  encompalfed  by  a  part  of  the  Mediterranean, 
called  here  the  Tufcan  fea  ;  the  ecclefiaftical  flate  $  the 
duchy  of  Modena  ;  and  the  republic  of  Lucca  ;  its  ex¬ 
tent  from  north  to  fouth  being  about  Il6  Englifli  miles, 
and  from  eaft  to  weft  about  80. 

Though  fome  parts  of  it  are  mountainous,  yet  both 
the  hills  and  dales  are  covered  with  vines,  olives,  citron, 
lemon,  and  orange  trees,  &c.  The  mountains  yield 
alfo  copper,  iron,  alum,  &c.  and  fome  of  the  fineft 
marble.  Here  is  alfo  plenty  of  corn,  rice,  faffron,  ho¬ 
ney,  wax,  wool,  flax,  hemp,  with  mineral  waters,  rich 
pafture,  falt-pits,  fulphur,  alabafter,  calcedony,  lapis  la¬ 
zuli,  borax,  amethyfts,  carnelians,  jafpers,  cryftals  and 
black  flate.  In  fome  places  the  elms  and  afhes  yield 
manna. 

The  principal  river  in  Tufcany  is  the  Arno,  which 
has  its  fource  in  the  Apennine  mountains,  and  falls  in¬ 
to  the  fea  below  Pifa.  There  are  fome  other  fmaller 


This  duchy  fell  under  the  dominion  of  the  Romans 
about  455  years  before  Chrift.  The  Oftrogoths  poffef- 
fed  themfelves  of  it  in  the  fifth  century,  and  after  them 
the  Lombards,  who  were  expelled  by  Charlemagne 
anno  800  ;  in  confequence  of  which  it  became  fubjeR 
to  the  German  emperors,  who  appointed  governors  over 
it.  At  laft  the  cities  of  Florence,  Pifa,  Sienna,  and 
fome  others,  during  the  contentions  between  the  pope 
and  the  emperor,  and  their  refpeftive  adherents,  the 
Guelphs  and  Gibbelines,  withdrew  themfelves  from  the 
dominion  of  both,  and  erefred  themfelves  into  feparate 
commonwealths.  In  that  of  Florence,  John  de  Medi- 
cis,  a  popular  nobleman,  fo  infinuated  himfelf  into  the 
favour  of  his  countrymen,  that  they  invefted  him  with 
fovereign  power.  Pope  Pius  V.  conferred  the  title  of 
grand  duke  on  Cofmo  de  Medicis  anno  1570,  in  whofe 
family  the  duchy  continued  until  the  death  of  Gafton  de 
Medicis,  who  died  anno  1737.  The  duchy  was  then 

transferred  to  the  duke  of  Lorrain,  afterwards  the  em¬ 
peror 


■ 
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.  ,any  peror  Francis  I.  in  lieu  of  the  duchy  of  Lorrain,  which, 

11  by  the  peace  of  1736,  was  given  to  King  Staniflaus  du- 
1  ipan-  ring  his  life,  and  then  was  to  be  annexed  to  France; 
u  Leopold,  the  fecond  fon  of  Francis  I.  and  afterwards 
emperor  of  Germany,  fucceeded  to  this  duchy.  It  is 
now  enjoyed  by  Leopold’s  fecond  fon,  brother  to  the 
prefent  emperor  of  Germany,  Francis  II.  The  grand 
duke’s  annual  revenues  are  computed  at  about  500,0001. 
fterling,  arifing  chiefly  from  the  tenths  of  all  eftates  that 
are  fold' or  alienated,  and  the  ground  rents  of  the  houfes 
in  Leghorn,  and  the  duties  on  almoft  all  manner  of 
provifions.  Fufcany  now  forms  part  of  the  kingdom 
of  Italy  fubjeft  to  France. 

TUSK,  or  Torsk.  See  Gadus,  Ichthyology 
Index . 

TUSSILAGO,  Colt’sfoot;  a  genus  of  plants, 
belonging  to  the  clafs  of  fyngenefia  ;  and  in  the  natural 
fyllem  ranging  under  the  49th  order,  Compojltce •  See 
Botany  Index, 

TUTENAG,  an  alloy  of  zinc.  See  Chemistry 
Index . 

TUTOR,  in  the  civil  law,  is  one  chofen  to  look  to 
the  perfons  and  eftates  of  children  left  by  their  fathers 
and  mothers  in  their  minority.  The  different  kinds  of 
tutory  eftablifhed  among  the  Romans,  and  the  powers  and 
duties  of  tutors,  are  deferibed  in  Injl,  leg,  I.  tom.  xiii. 
fe£L  I.  and  2.  to  which  the  reader  is  referred.  See  alfo 
the  article  Guardian. — For  the  nature  and  effects  of 
tutory  in  the  Scotch  law,  which  is  founded  on  that  of 
the  Romans.  See  Scots  LAlV ,  Part  III.  Se£t.  7. 

Tutor  is  alfo  ufed  in  the  Englifh  univerfi ties  for  a 
member  of  fome  college  or  hall,  who  takes  on  him  the 
inftru6lion  of  young  ftudents  in  the  arts  and  faculties. 

TUTTY,  an  impure  ore  of  zinc,  employed  as  an 
unguent  and  abforbent.  See  Materia  Medica  In~ 
dex. 

TWEED,  a  river  of  Scotland,  which  rifes  on  the 
confines  of  Clydefdale,  and  running  eaftward  through 
Tweedale,  and  dividing  the  Ill  ire  of  Merfe  from  Fe- 
viotdale  and  Northumberland,  falls  into  the  German 
fea  at  Berwick.  It  abounds  with  falmon.  See  BER¬ 
WICK. 

TWEEDALE,  or  Peebles,  a  county  in  the  fouth 
of  Scotland.  See  PEEBLES-SHIRE, 

TWELFTH-day,  the  feftival  of  the  Epiphany,  or 
the  manifeflation  of  Chrift  to  the  Gentiles;  fo  called, 
as  being  the  twelfth  day,  exclufive,  from  the  nativity 
or  Chriftmas-day. 

TWILIGHT,  that  light,  whether  in  the  morning- 
before  funrife,  or  in  the  evening  after  funfet,  fuppofed 
to  begin  and  end  when  the  leaft  liars  that  can  be  feen 
by  the  naked  eye  ceafe  or  begin  to  appear. 

TWINKLING  of  the  Stabs.  See  Optics,  N 
21. 

TWINS,  two  young  ones  delivered  at  a  birth,  by 
an  animal  which  ordinarily  brings  forth  but  one. 

TWITE.  See  Fringilla,  Ornithology  Index * 
TYGER,  or  Tiger.  See  Felis,  Mammalia  ///- 
dex. 

TYLE,  or  Tile,  in  building,  a  thin  laminated 
brick  ufed  on  the  roofs  of  houfes. 

TYMP  AN,  among  printers,  a  double  frame  belong¬ 
ing  to  the  prefs,  covered  with  parchment,  on  which  the 
blank  fheets  are  laid  in  order  to  be  printed  off.  See 
PltlNTING-Prefs. 


Type- 


Si  T  Y  P 

TYMPANUM,  in  Mechanics ,  a  kind  of  wheel  pla- Tympanum 
ced  round  an  axis  or  cylindrical  beam,  on  the  top  of 
which  are  two  levers  or  fixed  Haves  for  the  more  ea-  ^ 
lily  turning  the  axis  in  order  to  raife  a  weight  re¬ 
quired. 

'Tympanum,  in  Anatomy,  See  Anatomy,  N°  141* 

TYMPANY,  or  Tympanites,  in  Medicine .  See 
Medicine,  N°  337,  and  Surgery  Index. 

TYNDALE,  William,  a  zealous  Englifh  reform¬ 
er,  and  memorable  for  having  made  the  firft  Englifh 
verfion  of  the  Bible,  was  born  on  the  borders  of  Wales 
fome  time  before  1500.  He  was  of  Magdalene-hall  in 
Oxford,  where  he  diftinguifhed  himfelf  by  imbibing 
early  the  do&rines  of  Luther,  and  by  as  zealoufly  pro¬ 
pagating  them.  Afterwards  he  removed  to  Cambridge, 
and  from  thence  went  to  live  with  a  gentleman  in  Glou- 
cefterfhire  in  the  capacity  of  tutor  to  his  children. — - 
While  he  continued  there,  he  lliowed  himfelf  fo  furious 
for  Luther,  and  fo  inveterate  to  the  pope,  that  he  was 
forced,  merely  for  the  fecurity  of  his  perfon,  to  leave  the 
place.  He  next  endeavoured  to  get  into  the  fervice  of 
Ton  ft  all  bilhop  of  Durham,  but  did  not  fucceed.  His 
zeal  for  Lutheranifm  made  him  defirous  to  tranflate  the 
New  Teftament  into  Englifh ;  and  as  this  could  not 
fafely  be  done  in  England,  he  went  into  Germany, 
where,  fetting  about  the  work,  he  finifhed  it  in  1527. 

He  then  began  with  the  Old  Teftament,  and  finifhed 
the  five  books  of  Mofes,  prefixing  difeourfes  to  each 
book,  as  he  had  done  to  thofe.  of  the  New  Teftament. 

At  his  firft  going  over  into  Germany,  he  went  into 
Saxony,  and  had  much  conference  with  Luther ;  and 
then  returning  to  the  Netherlands,  made  his  abode 
chiefly  at  Antwerp.  During  his  peregrinations  from 
one  country  to  another,  he  fuffered  fhipwreck  upon  the 
coaft  of  Holland,  and  loft  all  his  books  and  papers. 

His  tranflations  of  the  Scriptures  being  in  the  mean 
time  fent  to  England,  made  a  great  noife  there  ;  and, 
in  the  opinion  of  the  clergy,  did  fo  much  mifehief,  that 
a  royal  proclamation  was  iffued,  prohibiting  the  buying 
or  reading  them.  But  the  clergy  were  not  fatisfied 
with  this,  they  knew  Tyndale  capable  of  doing  infinite 
harm,  and  therefore  thought  of  nothing  lefs  than  remo¬ 
ving  him  out  of  the  way.  For  this  purpofe  one  Philips 
was  fent  over  to  Antwerp,  who  infinuated  himfelf  into 
his  company,  and  under  the  pretext  of  friendfhip  be¬ 
trayed  him  into  cuftody.  He  was  fent  to  the  caftle  of 
Filford,  about  18  miles  from  Antwerp;  and  though 
the  Englifh  merchants  at  Antwerp  did  what  they  could 
to  procure  his  releafe,  and  letters  were  alfo  fent  fiom 
Lord  Cromwell  and  others  out  of  England,  yet  Philips 
beftirred  himfelf  fo  heartily,  that  he  was  tried  and  con¬ 
demned  to  die.  He  was  firft  ftrangled  by  the  hands  of 
the  common  hangman,  and  then  burned  near  1  llford 
caftle,  in  1 536.  While  he  washing  to  the  flake,  he 
cried  with  a  fervent  and  loud  voice,  “  Lord,  open  the 
king  of  England’s  eyes.” 

TYPE  li-vTto 5),  an  impreflion,  image,  or  repreienta- 
tion  of  fome  model,  which  is  termed  the  antitype  In 
this  fenfe  the  word  occurs  often  in  the  writings  of  di* 
vines,  who  employ  it  to  denote  that  prefiguration  of  the 
great  events  of  man’s  redemption  which  they  have  found 
or  fancied  in  the  principal  tranfaaions  recorded  in  the 

Old  Teftament.  .  .  r 

Type,  among  letter-founders  and  printers,  the  lame 

•with  ieUer.  ^  XyrE 
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Tyre. 
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Type  is  alfo  ufed  to  denote  the  order  obferved  in  the 
intenfion  and  remiffion  of  fevers,  pulfes,  &c. 

>  TYPHA,  Cat’s-tail  *,  a  genus  of  plants  belonging 
to  the  clafs  of  monoecia,  and  in  the  natural  fyflem  ranging 
under  the  3d  order,  Calamarice.  See  BoTANY  Index. 
TYPHON.  Sec  Whirlwind. 

Typhon,  the  devil  of  the  ancient  Egyptians.  See 
Polytheism,  N°  29. 

TYPOGRAPHY,  the  art  of  printing.  See  Print¬ 
ing. 

TYRANT,  among  the  ancients,  denoted  limply  a 
king  or  monarch  ;  but  the  ill  ufe  which  feveral  pexfons 
inverted  with  that  facred  character  made  of  it,  has  al¬ 
tered  the  import  of  the  word  *,  and  tyrant  now  conveys 
the  idea  of  an  unjurt  or  cruel  prince,  who  rules  in  a 
more  defpotic  manner  than  the  laws  allow. 

TYRE,  formerly  a  celebrated  city  of  Alia,  on  the 
coaft  of  Syria,  fituated  under  the  54th  degree  of  eaft 
longitude,  and  3  2d  of  north  latitude.  It  was  built,  ac¬ 
cording  to  fome  writers,  2760  years  before  the  Chrif- 
tian  era.  There  were  two  cities  of  that  name  •  the  one 
called  Palcetyrus ,  fituated  on  the  continent  •,  and  the 
other  the  city  of  Tyre ,  built  on  an  ifland  about  half  a 
mile  from  the  (bore.  It  was  about  19  miles  in  circum¬ 
ference,  including  Palastyrus  ;  the  town  on  the  ifland 
was  about  four  miles  round.  The  buildings  of  Tyre 
were  very  magnificent ;  the  walls  were  150  feet  high, 
and  broad  in  proportion.  This  city  was  at  one  period 
the  moft  famous  commercial  city  in  the  world.  Of  its 
commercial  tranfa&ions,  the  moft  particular  account 
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that  is  to  be  found  in  any  ancient  writer  has  been  given  Tyre 
by  the  prophet  Ezekiel,  which  at  the  fame  time  con-  i| 
veys  a  magnificent  idea  of  the  extenfive  power  of  that  ^rone 
ftate.  It  refilled  Nebuchadnezzar  king  of  Babylon  for 
13  years  ;  at  the  end  of  which,  wearied  with  fruitlefs 
efforts,  the  inhabitants  refolved  to  place  the  fea  be¬ 
tween  them  and  their  enemy,  and  parted  accordingly  in. 
to  the  ifland.  The  new  city  flood  out  againft  Alexan¬ 
der  the  Great  for  feven  months  ;  and  before  he  could 
take  it,  he  was  obliged  to  fill  up  the  ftrait  which  fepa- 
rated  the  ifland  from  the  continent.  It  was  repaired  af. 
terwards  by  Adrian,  and  became  the  metropolis  of  the 
province.  It  afterwards  fell  into  the  hands  of  the  A- 
rabs  •,  and  after  being  taken  by  Baldwin  II.  king  of  Je- 
rufalem,  it  was  deftroyed  by  the  fultan  of  Egypt  in 
1289,  and  abandoned.  An  excellent  account  of  its 
modern  ftate  may  be  found  in  Volney’s  Travels,  vol.  ii. 

It  now  confifts  of  a  fmall  village,  compofed  of  fifher- 
uien’s  huts,  and  containing  about  50  or  60  poor  families. 

TYRIAN  dye.  See  Murex,  Conchology  In - 
dex. 

TYRONE,  a  county  of  Ireland,  in  the  province  of 
Ulftcr,  46  miles  in  length  and  37  in  breadth  ;  bounded 
on  the  north  by  Londonderry,  on  the  eaft  by  Armagh 
and  Lough-Neagh,  on  the  fouth’  by  Fermanagh,  and 
on  the  weft  by  Donnegal.  It  is  a  rough  and  rugged 
country,  but  tolerably  fruitful  ;  contains  12,683  houfes, 

30  parifhes,  4  baronies,  4  boroughs,  and  formerly  fent  10 
members  to  the  Irifh  parliament.  The  principal  town  is 
Dungannon. 


U,  V. 


TT  or  u,  the  20th  letter  and  5th  vowel  of  our  alpha- 
-  ^  5  bet,  is  formed  in  the  voice  by  a  round  configu¬ 
ration  of  the  lips,  and  a  greater  extrufion  of  the  under 
one  than  in  forming  the  letter  o,  and  the  tongue  is  alfo 
more  cannulated.  The  found  is  fhort  in  curd,  muji ,  tun , 
tub  ;  but  is  lengthened  by  a  final  e ,  as  in  tune ,  tube ,  &c. 
In  fome  words  it  is  rather  acute  than  long  ;  as  in  brute , 
flute,  lute ,  &c.  It  is  moftly  long  in  polyfyllables  •,  as 
in  union,  curious,  &c.  ;  but  in  fome  words  it  is  obfeure, 
as  in  nature,  venture,  &c.  This  letter  in  the  form  of 
V  or  v,  is  properly  a  confonant,  and  as  fuch  is  placed 
before  all  the  vowels  \  as  in  vacant,  venal,  vibrate,  &c. 
Though  the  letters  v  and  u  had  always  two  founds,  they 
had  only  the  form  v  till  the  beginning  of  the  fourth 
century,  when*  the  other  form  was  introduced,  the  in¬ 
convenience  of  exprefling  two  different  founds  by  the 
fame  letter  having  been  obferved  long  before.  In  nu¬ 
merals  V  flands  for  five  •  and  with  a  dafti  added  at  top, 
thus  V,  it  fignifies  5000^ 

In  abbreviations,  amongft  the  Romans,  V.  A.  flood 
for  veter  uni-  ajflgnati ;  V.  B.  viro  bo  no  ;  V.  B.  A.  viri 
honi  arbitratu  V.  B.  F.  vir  bonce  fldei ;  V.  C.  vir  con - 
Jularis  ;  V.  C.  C.  F.  vale,  conjux  char  iflime,  fe  lie  iter ; 
V^D.  D.  voto  dedicatin';  V.  G.  verbi gratia  ;  Vir.  Ve. 
virgo  veflalisy  YL,  videlicet  y  V.  N.  quint 0  nonarum « 


VACCINIUM,  the  Whortle-BERRy,  or  Bilberry ,  Vacci-B;UI 
a  genus  of  plants  belonging  to  the  clafs  o£landria,  and  || 
arranged  in  the  natural  fyftem  under  the  18th  order,  Vadium. 
Bicornes.  See  Botany  Index.  -y*" 

VACUUM,  in  Philofophy,  denotes  a  fpace  devoid  of 
all  matter  or  body. 

It  has  been  greatly  difputed  whether  there  be  in  na¬ 
ture  a  perfed  vacuum,  or  fpace  void  of  all  matter  }  but 
if  bodies  confift  of  material  folid  atoms,  it  is  evident 
that  there  muft  be  vacuities,  o$  motion  would  be  im- 
poflible  (See  Metaphysics,  N°  193.)*  We  can  even 
produce  fomething  very  near  a  vacuum  in  the  receiver, 
of  an  air-pump  and  in  the  Torricellian  tube  (fee  Pneu¬ 
matics,  paflim ). 

VADIUM,  a  pledge  in  law,  is  either  vivum  or  tmr* 
tuum. 

VADIUM  Vivum,  or  Living  Pledge,  is  when  a  man 
borrows  a  fum  (fuppofe  200I.)  of  another  ;  and  grants 
him  an  ellate,  as  of  20I.  per  annum,  to  hold  till  the 
rents  and  profits  (hall  repay  the  fum  fo  borrowed.  This 
is  an  eftate  conditioned  to  be  void  as  foon  as  fuch  fum 
is  raifed.  And  in  this  cafe  the  land  or  pledge  is  faid 
to  be  living  :  it  fubfifts,  and  furvives  the  debts  \  and, 
immediately  on  the  difeharge  of  that,  reverts  to  the 
borrower* 


Vadium, 
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dium  Valium  Mortuum ,  or  Dead  Pledge .  See  Mort- 

II  GAGE. 

alais.  VAGABOND,  or  VAGRANT,  one  who  wanders  il- 
\  **  legally,  without  a  fettled  habitation.  Such  perfons  are 

cognizable  by  the  laws.  See  Idleness. 

VAGINA,  properly  fignifies  a  (heath  or  fcabbard  •, 
and  the  term  vagina  is  ufed  in  architc&ure  for  the  part 
of  a  terminus,  becaufe  refemhling  a  (heath  out  of  which 
the  hatue  feems  to  iffue. 

Vagina.  See  Anatomy  Index. 

VAILLANT,  John  Foy,  a  phyfician  and  great 
medalift,  to  whom,  according  to  Voltaire,  France  was 
indebted  for  the  fcience  of  medals,  and  Louis  XIV  for 
one  half  of  his  cabinet,  was  born  at  Beauvais  in  1632. 
Through  the  means  of  the  minifter  Colbert  he  travelled 
into  Italy,  Greece,  Egypt,  and  Perfia,  to  collect  medals 
for  the  royal  cabinet*,  and  returned  with  fo  many  as 
made  the  king’s  cabinet  fuperior  to  any  in  Europe.  In’ 
one  of  his  voyages  the  (hip  was  taken  by  an  Algerine 
corfair.  After  a  captivity  of  near  five  months  he  was 
permitted  to  return  to  France,  and  received  at  the  fame 
time  20  gold  medals  whieh  had  been  taken  from  him. 
He  embarked  in  a  veffel  bound  for  Marfeilles,  and  was 
carried  on  with  a  favourable  wind  for  two  days,  when 
another  corfair  appeared,  which,  in  fpite  of  all  the  fail 
they  could  make,  bore  down  upon  them  within  the 
reach  of  cannon  (hot.  Mr  Vaillant,  dreading  the  mi- 
feries  of  a  frefh  flavery,  refolved,  however,  to  fecure  the 
medals  which  he  had  received  at  Algiers,  and  therefore 
fwallowed  them.  But  a  fudden  turn  of  the  wind  freed 
them  from  this  adverfary,  and  call  them  upon  the  coait 
of  Catalonia,  where,  after  expeCIing  to  run  aground 
every  moment,  they  at  length  fell  among  the  fands  at 
the  mouth  of  the  Rhone.  Mr  Vaillant  got  to  (hore  in 
a  (kiff,  but  felt  hirnfelf  extremely  incommoded  with  the 
medals  he  had  fwallowed,  which  might  weigh  alto¬ 
gether  five  or  fix  ounces,  and  therefore  did  not  pafs  like 
Scarborough  waters.  He  had  recourfe  to  a  couple  of 
phyficians  ;  who  were  a  little  puzzled  with  the  (ingula- 
rity  of  his  cafe  ;  however,  nature  relieved  him  from  time 
to  time,  and  he  found  hirnfelf  in  poffefiion  of  the  great- 
eft  part  of  his  treafure  when  he  got  to  Lyons.  Among 
his  colle&ion  was  an  Otho,  valuable  for  its  rarity. — He 
Was  much  careffed  on  his  return  ;  and  when  Louis  XIV. 
gave  a  new  form  to  the  academy  of  inscriptions  in  1701, 
Mr  Vaillant  was  firft  made  aftbeiate,  and  then  penfion- 
ary.  He  wrote  feveral  works  relating  to  ancient  coins, 
and  died  in  1706. 

VAIR,  or  Vaire,  a  kind  of  fur,,  formerly  ufed  for 
lining  the  garments  of  great  men  and  knights  of  renown. 
It  is  reprefented  in  engraving  by  the  figures  of  little 
bells  reverfed,  ranged  in  a  line.  See  Heraldry, 
Chap.  II.  Sea.  2. 

VAIRY,  in  Heraldry^  expreffes  a  coat,  or  the  bear¬ 
ings  of  a  coat,  when  charged  or  chequered  with  vairs. 

VALAIS,  a  valley  in  Swifterland,  which  .extends 
from  the  fource  of  the  river  Rhone  to  the  lake  of  Ge¬ 
neva.  It  is  near  100  miles  in  length,  but  of  unequal 
breadth.  It  is  bounded  on  the  north  by  the  Alps, 
which  feparate  it  from  the  cantons  of  Berne  and  Uri,  on. 
the  eaft  by  the  mountains  of  Forche,  on  the  fouth  by 
the  duchy  of  Milan  and  the  Val  d’Aofte,  and  on  the 
weft  by  Savoy  and  the  republic  of  Geneva.  The  inha¬ 
bitants  profefs  the  Roman  Catholic  religion,  and  are  fub- 
jfft.ta.the  fwelling  of  the  throat  called  bronchocele  $ 
4* 
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and  idiots  are  faid  to  abound  among  them  more  than  VakS 
in  any  other  place  of  the  globe.  They  are  naturally  yai J|t:n- 
hardy,  enterprifing,  and  good-natured.  Valais  is  fur-  a 
rounded  on  all  (ides  by  very  high  mountains,  moft  of  w— y— ~ 
which  are  covered  with  perpetual  fnow.  The  foil  is 
fertile  in  corn,  wine,  and  fruits.  The  mufcat-winc, 
which  is  produced  here  is  excellent,  and  well  known 
all  over  Europe.  This  country  comprehends  55  large 
parifhes,  with  one  biftiop.  The  religion  is  the  Roman 
Catholic. 

VAL  ANTI  A,  a  genus  of  plants  belonging  to  the 
clafs  polygamia,  and  in  the  natural  fyftem  arranged  un¬ 
der  the  41ft  order,  Afperifolue .  See  Botany  Index . 

VALENCIA,  a  province  of  Spain,  whieh  has  the 
title  of  a  kingdom  ;  and  is  bounded  on  the  eaft  and  fouth 
by  the  Mediterranean  fta,  on  the  north  by  Catalonia 
and  Arragon,  and  on  the  weft  by  New  Caftile  and  the 
kingdom  of  Murcia.  It  is  about  165  miles  in  length, 
and  63  in  breadth.  It  is  one  of  the  moft  populous  and 
agreeable  parts  of  Spain,  enjoying  almoft  a  perpetual 
fpring.  The  great  number  of  rivers  wherewith  it  is  wa¬ 
tered  renders  it  extremely  fertile,  particularly  in  fruits^ 
and  wine.  There  are  very  rugged  mountains  in  it, 
which  contain  mines  of  alum  and  other  minerals. 

Valencia,  a  city  of  Spain,  and  capital  of  the  king¬ 
dom  of  the  fame  name..  It  contains  about  12,000 
houfes,  befides  thofe  of  the  fuburbs  and  the  fummer- 
houfes  round  it.  It  has  an  univ-erfity,  and  an  archbi- 
fhop’s  fee  ;  and  was  taken  from  the  Moors  by  the 
Chriftians  in  the  13th  century.  The  town  is  handfoxne, 
and  adorned  with  very  fine  llruTures.  It  is  not  very 
ftrong,  though  there  are  fome  baftions  along  the  (ides 
of  the  walls.  They  have  manufa&ures  in  wool  and  (ilk, 
which  bring  in  great  fums  to  the  inhabitants.'  It  is 
feated  on  the  river  Guadalaviar,  over  which  there  are 
five  handfome  bridges  ;  and  it  is  about  three  miles  from' 
the  fea,  where  there  is  a  harbour,  no  miles  north  of' 

Murcia,  and  165  eaft  by  fouth  of  Madrid.  This  city 
furrendered  to  the  earl  of  Peterborough  in  the  year' 

1705  ;  but  it  was  loft  again  in  1707.  W.  I^ong» 

10.  N.  Lat.  39.  27. 

VALENCIENNES,  an*  ancient,  ftrong,  and  con- - 
fiderable  city  of  France,  in  the  department  of  the  North  ' 
and  late  province  of  Hainault,  containing  about  20,000 
fouls.  The  Scheldt  divides  it  into  two  parts.  It  is  a 
very  important  place  :  the  citadel  and  fortifications,  the 
work  of  Vauban,  were  confttufted  by  order  of  LouisXIV. 
who  took  this  town  from  the  Spaniards.  It  was  con¬ 
firmed  to  him  by  the  treaty  of  Nimeguen,  in  1678.  In 
1 793,  it  furrendered  to  the  allies  after  a  fevere  fiege, 
but  was  afterwards  abandoned  ;  and  is  now  in  pofieftioir 
of  the  French'.  Befides  lace,  this  city  is  noted  for  ma- 
nufa 61ories  of  woollen  fluffs  and  very  fine  linens.  It  is 
20  miles  weft-fouth-weft  of  Mons,  1 7  north-eaft  of  Cam- 
bray,  and  1 20  north-eaft  by;  north  of  Paris-.  E.'  Long., 

3.  37.  N.  Lat.  50.  21. 

VALENS,  Flavius;  emperor  of 'the  Eaft,  a  great- 
patron  of  the  Arians.  Killed  by  the  Goths  in  the  year 
379.  See  Constantinople,  N°  76. 

VALENTIN  I  AN  I.  emperor  of  the  Weft:,  a  re¬ 
nowned  warrior,  but  a  tyrant  over  his  fubje&s.  See- 
Rome,  N°  523. 

Valentinian  II.  emperor  of  the  Weft,  a  prince  ce^ 
lebrated  for  his  virtues,  and  above  all  for  his  modera¬ 
tion ;  yet  a  confpiracy  was.  formed  againft  him  by  Ar- 

bogafteSj  * 
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cntini-  bogaftcs,  the  commander  in  chief  of  his  armies  ;  and  he 
was  ftrangled  in  the  year  392.  See  Rome,  N°  536. 
VALENT-INI ANS,  in  church  hiftory,  a  fe£l  of 
J  Chriftian  heretics,  who  fprung  up  in  the  fecond  century, 
and  were  fo  called  from  their  leader  Valentinus. 

The  Valehtinians  were  only  a  branch  of  the  Gnoftics, 
who  realifed  or  perfonified  the  Platonic  ideas  concern¬ 
ing  the  Deity,  whom  they  called  Pleroma  or  Plenitude . 
Their  fyftem  was  this  :*  the  firfl:  principle  is  Bythos,  i.  e. 
Depth,  which  remained  many  ages  unknown,  having 
with  it  Ennoe  or  Thought,  and  Sige  or  Silence  ;  from 
thefe  fprung  the  Nous  or  Intelligence,  which  is  the  only 
fon,  equal  to  arid  alone  capable  of  comprehending  the 
Bythos  ;  the  filler  of  Nous  they  called  Aletheia  or 
Truth ;  and  thefe  conftituted  the  firfl:  quaternity  of 
scons,  which  wrere  the  fource  and  original  of  all  the 
reft  :  for  Nous  and  Aletheia  produced  the  World  and 
Life  ;  and  from  thefe  two  proceeded  Man  and  the 
Church.  But  befides  thefe  8  principal  seons,  there  were 
22  more  ;  the  laft  of  which,  called  Sophia ,  being  de- 
ftrous  to  arrive  at  the  knowledge  of  Bythos,  gave  her- 
felf  a  great  deal  of  uneafinefs,  which  created  in  her 
Anger  and  Fear,  of  which  was  born  Matter.  But  the 
Horos  or  Bounder  flopped  her,  preferved  her  in  the 
Pleroma,  and  reftored  her  to  Perfection.  Sophia  then 
produced  the  Chrift  and  the  Holy  Spirit,  which  brought 
the  seons  to  their  laft  perfection,  and  made  every  one  of 
them  contribute  their  utmoft  to  form  the  Saviour.  Her 
Enthymefe,  or  Thought,  dwelling  near  the  Pleroma, 
perfected  by  the  Chrift,  produced  every  thing  that  is  in 
the  world  by  its  divers  paflions.  The  Chrift  fent  into 
it  the  Saviour,  accompanied  with  angels,  who  delivered 
it  from  its  paflions,  without  annihilating  it :  from  thence 
was  formed  corporeal  matter.  And  in  this  manner  did 
they  romance  concerning  God,  nature,  and  the  myfteries 
of  the  Chriftian  religion. 

VALERIAN,  or  Valerianus,  Publius  Licinius , 
emperor  of  Rome,  remarkable  for  his  captivity  and 
cruel  treatment  by  Sapor  I.  king  of  Perfia.  See  Rome, 
N°  491. 

VALERIANA,  a  genus  of  plants  belonging  to  the 
clafs  triandria,  and  in  the  natural  fyftem  arranged  under 
the  48th  order,  Aggregate?.  See  Botany  and  Materia 
Medic  a  Index. 

VALERIUS  Maximus,  a  Latin  hiftorian,  fprung 
from  the  families  of  the  Valerii  and  Fabii,  which  made 
him  take  the  name  of  Valerius  Maximus.  He  ftudied 
polite  literature,  and  afterwards  followed  Sextus  Pom- 
pey  to  the  wars.  At  his  return  he  compofed  an  account 
of  the  a&ions  and  remarkable  fayings  of  the  Romans 
and  other  great  men  ;  and  dedicated  that  work  to  the 
emperor  Tiberius.  Mapy  of  the  learned  think  that  this 
is  the  fame  that  is  now  extant,  and  bears  the  name  of 
Valerius  Maximus;  but  others  maintain,  that  what  we 
have  now  is  only  an  abridgment  of  the  work  written  by 
this  celebrated  hiftorian,  and  that  this  abridgment  was 
made  by  one  Nepotian  of  Africa.  However,  this  work 
is  well  written,  and  contains  a  great  number  of  memor¬ 
able  aClions  performed  by  the  Greeks  and  Romans  that 
are  worthy  of  being  read. 

VALET,  a  French  term,  ufed  as  a  common  name 
for  all  domeftic  men  fervants  employed  in  the  more  fer- 
vile  offices,  as  grooms,  footmen,  coachmen,  &c.  But 
?with  us  it  is  only  ufed  in  the  phrafe  valet  de  chambre. , 
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which  is  a  fervant  whofe  office  is  to  drefs  and  undrefs  VaP*. 
his  mailer,  &c*  jj^ 

VALETTA,  a  city  of  Malta,  and  capital  of  the  Vanbrugl 
ifland  (fee  Malta,  N°  26.).  It  is  fituated  in  E.  Long, 

14.  34.  N.  Lat.  35.  54. 

VALETUDINARY,  among  medical  writers,  de¬ 
notes  a  perfon  of  a  weak  and  ftckly  conftitution,  and  fre¬ 
quently  out  of  order. 

VALID,  in  Law,  an  appellation  given  to  a£ls,  deeds, 
tranfa&ions,  &c.  which  are  clothed  with  all  the  forma¬ 
lities  requifite  to  their  being  put  into  execution,  and  to 
their  being  admitted  in  a  court  of  juftice. 

VALLADOLID,  an  ancient,  large,  and  handfome 
city  of  Spain,  in  Old  Caftile,  and  capital  of  a  principa¬ 
lity  of  the  fame  name,  with  a  bilhop’s  fee  and  an  uni- 
verffty.  It  is  furrounded  with  ftrong  walls,  embellifhed 
with  handfome  buildings,  large  public  fquares,  piazzas, 
and  fountains  ;  containing  11,000  houfes,  with  fine 
long  and  broad  ftreets,  and  high  houfes,  adorned  with 
balconies.  There  is  a  fquare  in  the  middle  of  the  city, 
furrounded  with  handfome  brick  houfes,  having  under 
them  piazzas,  where  people  may  walk  dry  in  all 
weathers.  Within  thefe  piazzas  merchants  and  tradeL 
men  keep  their  ftiops.  All  the  houfes  are  of  the  fame 
height,  being  four  ftories  ;  and  there  are  balconies  at 
every  window,  of  gilt  iron.  In  the  whole  there  are  70 
monafteries  and  nunneries;  the  fineft  of  which  is  that  of 
the  Dominicans,  remarkable  for  its  church,  which  is 
one  of  the  moil  magnificent  in  the  city.  The  kings  re- 
fided  a  long  while  at  this  place  ;  and  the  royal  palace, 
which  ft  ill  remains,  is  of  very  large  extent,  though  but 
two  ftories  high  ;  within  are  fine  paintings  of  various 
kinds,  and  at  one  of  the  corners  a  curious  clock,  made 
in  the  fame  manner  as  that  of  Strafhurg.  The  envi¬ 
rons  of  the  city  are  a  fine  plain,  covered  with  gardens, 
orchards,  vineyards,  and  meadows.  It  is  feated  on  the 
rivers  Efcarva  and  Pefuerga,  in  W.  Long.  4.  47.  N* 

Lat.  41.  42. 

VALUE,  in  Commerce ,  denotes  the  price  or  worth 
of  any  thing. 

VALVE,  in  Hydraulics,  Pneumatics,  &c.  is  a  kind 
of  lid  or  cover  of  a  tube  orveffel,  fo  contrived  as  to  open 
one  way,  but  which,  the  more  forcibly  it  is  prefled  the 
other  way,  the  clofer  it  fhuts  the  aperture  ;  fo  that  it 
either  admits  the  entrance  of  a  fluid  into  the  tube  or 
veflfel,  and  prevents  its  return  ;  or  admits  its  efcape,  and 
prevents  its  re-entrance. 

Valve,  in  Anatomy ,  a  thin  membrane  applied  on  fc- 
veral  cavities  and  veflfels  of  the  body,  to  afford  a  paflfage 
to  certain  humours  going  one  way,  and  prevent  their 
reflux  towards  the  place  from  whence  they  eame. 

VAMPYRE,  a  fpecies  of  bat.  See  Vespertilio, 
Mammalia  Index . 

VAN,  a  term  derived  from  the  French  avant  or  a - 
vaunt ,  fignifying  before  or  foremoft  of  any  thing :  thus 
we  fay,  the  van-guard  of  the  army,  &c. 

VANBRUGH,  Sir  John,  a  celebrated  Englifti  dra¬ 
matic  writer  and  architect,  was  defeendedof  a  family  in 
Chelhire  which  came  from  France,  though  by  his  name 
he  appears  to  have  been  originally  of  Dutch  extra6lion* 

He  was  born  about  the  middle  of  the  reign  of  Charles 
II.  and  received  a  liberal  education.  His  firfl:  comedy, 
called  the  Relapfe  or  Virtue  in  Danger,  was  adled  in  the 
year  1697  with  great  applaufe ;  which  gave  him  fuch 

^  en  courage  meat* 
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1  ibrugh  encouragement,  that  he  wrote  eleven  more  comedies. 

||  He  was  the  friend  of  Mr  Congreve,  whofe  genius  was 
1  ndyck.  naturally  turned  for  dramatic  performances  and  thefe 
*  V—'  two  gave  new  life  to  the  Englifh  ftage,  and  redored  its 
finking  reputation.  Sir  John  was  alfo  efteemed  an  able 
architect.  Under  his  direction  was  raifed  Blenheim- 
Jioufe  in  Oxfordihire.  He  died  in  1726. 

VANDELLIA,  a  genus  of  plants  belonging  to  the 
clafs  didynamia.  See  Botany  Index. 

VAN-Diemen’s  land.  See  Diemen. 

VANDYCK,  Sir  Anthony,  a  celebrated  painter, 
was  born  at  Antwerp  in  the  year  1 599.  After  giving 
early  proofs  of  his  genius,  he  became  the  difciple  of  the 
illuftrious  Rubens.  In  the  church  of  the  Auguftines  at 
Antwerp,  at  the  high  altar,  is  a  celebrated  pidlure  of 
Rubens,  reprefenting,  in  one  part,  the  Virgin  Mary 
fitting  with  the  child  Jefus  in  her  lap,  and  in  another 
part  feveral  faints,  male  and  female,  {landing.  The 
bread  of  one  of  thefe,  St  Sebadian,  is  faid  to  have  been 
painted  by  Vandyck  when  he  was  only  a  difciple  of 
Rubens.  This  great  mader  being  engaged  one  day 
abroad,  his  difciples  went  into  his  painting-room,  where, 
after  having  been  fome  time  employed  in  admiring  his 
works,  they  began  to  play  or  romp  in  fuch  a  manner, 
that  the  bread  of  St  Sebedian,  which  was  not  yet  dry, 
was  brudied  away  by  a  hat  thrown  at  random.  This 
accident  put  an  end  to  their  play :  they  were  very 
anxious  to  redore  it,  fearing  that  if  Rubens  difcovered 
it  they  diould  all  be  difcarded.  At  length  it  was 
agreed  that  Anthony  fhould  undertake  to  mend  the 
faint’s  bread.  In  (hort,  taking  his  mader’s  pallet  and 
brudies,  he  fucceeded  fo  well  that  his  companions  ima¬ 
gined  Rubens  would  overlook  it.  They  were  midaken; 
for  Rubens  at  his  return  knew  immediately  that  fome 
one  had  touched  upon  his  performance  :  calling  his  dif¬ 
ciples,  he  afked  them  why  any  one  had  dared  to  meddle 
with  his  painting  ?  They  were  fome  time  doubtful 
whether  they  diould  confefs  or  deny  thefaft.  Threats 
at  length  prevailed  :  they  owned  that  Vandyck  had 
thrown  his  hat  upon  it.  Upon  this,  clofeting  \  andyck, 
indead  of  chiding  him,  he  told  him,  that  “  it  was  pro¬ 
per  and  even  neceflary  for  him  to  travel  into  Italy,  the 
only  fchool  that  produced  excellent  painters.”  By  this 
advice,  and  with  the  adidance  of  his  mader,  he  fet  out 
for  Italy,  about  the  year  1621,  being  then  about  21  or 
22  years  of  age.  Having  ftaid  a  fhort  time  at  Rome, 
he  removed  to  Venice,  where  he  attained  the  beautiful 
colouring  of  Titian,  Paul  Veronefe,  and  the  Venetian 
fehoel. 

After  a  few  years  he  returned  to  Flanders,  with  fo 
noble,  fo  eafy,  and  natural  a  manner  of  painting,  that 
Titian  himfelf  was  hardly  his  fuperior :  and  no  other 
mader  could  equal  him  in  portraits.  Soon  after  his  re¬ 
turn,  he  accidentally  met  with  D.  Teniers,  who  accoft- 
«d  him  with  great  politenefs,- and  afked  him  whether  he 
had  much  bufinefs  dnee  he  came  from  Rome  ?  <c  What 
bufinefs,  think  you,  can  I  have  had  time  to  do  (replied 
Vandyck)  ?  I  am  only  juft  arrived  here.  Would  you 
believe,  that  I  offered  to  draw  that  fat  brewer’s  pidlure 
who  juft  palled  by  us  for  two  piftoles,  and  that  the 
looby  laughed  in  my  face,  faying  it  was  too  dear  ?  I  af- 
fure  you,  that  if  the  cards  do  not  turn  up  better,  I  diall 
make  no  long  day  at  Bruffels.”  Soon  after  this,  he 
painted  thofe  two  famous  pi&ures,  the  Nativity  and  a 


dying  Chrift  \  the  fird  in  the  parifti-church,  theTecond  Vandycr.; 
in  that  of  the  Capuchins,  at  Termond.  r  .11 

Vandyck,  finding  he  could  not  make  a  fortune  in  his  ^  ar^t^on>t 
own  country,  took  a  refolution  of  going  over  into  Eng¬ 
land.  Accordingly  he  borrowed  fome  guineas  of  Te¬ 
niers,  and  fet  out,  furniflied  with  letters  of  recommenda¬ 
tion.  His  fuperior  genius  foon  brought  him  into  great 
reputation  5  and  above  all,  he  excelled  in  portraits, 
which  he  drew  with  an  inconceivable  facility,  and  for 
which  he  charged  a  very  high  price,  according  to  the 
inftrucRions  which  had  been  given  him  on  that  head. 

It  is  affirmed,  that  for  fome  of  them  he  received  400 
guineas  apiece.  He  foon  found  himfelf  loaded  with 
honours  and  riches  \  and  as  he  had  a  noble  and  gener¬ 
ous  heart,  he  lived  equal  to  his  fortune.  He  married 
a  daughter  of  the  lord  Ruthven,  earl  of  Gowry  \  and 
though  die  had  but  little  fortune,  maintained  her  in  a 
ftyle  fuitable  to  her  birth.  He  generally  kept  a  mag¬ 
nificent  equipage,  and  a  numerous  retinue.  He  dieddn 
1641,  at  the  age  of  42,  leaving  property,  it  is  faid,  to 
the  amount  of  40,0001.  fterling. 

VANE,  a  thin  dip  of  bunting  hung  to  the  mad- 
head,  or  fome  other  confpicuous  place  in  the  fhip,  to 
fliow  the  dire£lion  of  the  wind.  It  is  commonly  fewed 
upon  a  wooden  frame  called  the  flock,  which  contains 
two  holes  whereby  to  dip  over  the  fpindle,  upon  which 
it  turns  about  as  the  wind  changes. 

VANILLA,  or  Vanillo.  See  Epidendrum, 

Botany  Index. 

VAPOUR,  in  Philofophy,  the  particles  of  bodies 
rarefied  by  heat,  and  thus  rendered  fpecifically  lighter 
than  the  atmofphere,  in  which  they  rife.  See  Evapo¬ 
ration  and  Heat,  Chemistry  Index. 

Vapours,  in  Medicine,  otherwife  called  Jiypochon - 
driafls  or  fp/een .  See  Medicine,  N°  276  and  321. 

VAPOUR-Bath,  in  Chemiflry,  a  term  applied  to  a 
chemift’s  bath  or  heat,  in  which  a  body  is  placed  fo  as 
to  receive  the  fumes  of  boiling  water. 

We  alfo  ufe  the  term  vapour-bath,  when  a  fick  per- 
fon  is  made  to  receive  the  vapours  arifing  from  fome 
liquid  matter  placed  over  a  fire.  Many  contrivances 
have  been  propofed  for  this*  purpofe  5  and  their  expedi¬ 
ency  and  utility  are  beft  known  to  thofe  who  are  con- 
verfant  in  this  bufinefs.  A  late  writer  has  fuggeded  a 
new  conftru&ion  of  vapour  baths ;  and  the  whole  ap¬ 
paratus  is  reduced  to  a  tin-boiler,  tin  pipes  wrapped  in 
flannel,  and  a  deal  box  with  a  cotton  cover,  for  the  re¬ 
ception  of  the  body  and  circulation  of  the  vapour. 

VARI,  in  Medicine,  little,  hard,  and  ruddy  tumors, 
which  frequently  infeft  the  faces  of  young  perfons  of  a 
hot  temperament  of  body. 

VARIATION  of  the  Compafs,  is  the  deviation  of 
the  magnetic  or  mariner’s  needle  from  the  meridian  or 
true  north  and  fouth  line.  On  the  continent  it  is  call¬ 
ed  the  declination  of  the  magnetic  needle  ;  and  this 
is  a  better  term,  for  reafons  which  will  appear  by  and 
by. 

We  have  given  the  general  fafts  relating  to  magne¬ 
tic  variation  under  the  article  MAGNETISM,  N°  19*? 
and  under  the  articles  COMPASS, and  A%iinuth  COJMPASS, 
we  have  noticed  the  methods  of  afeertaining  the  varia¬ 
tion  at  any  particular  time  or  place.  We  fhall  here 
only  give  a  diort  hiftorical  account  of  the  progreffive 
difeoveries  refpe&ing  magnetic  variation,  and  notice 
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Variation^  the  explanations  that  have  been  offered  to  account  for 
W  v  J'*  this  phenomenon. 

About  the  time  that  the  polarity  of  the  magnet  was 
firft  obferved  in  Europe,  the  magnetic  direction,  both  in 
‘Europe  and  in  China,  was  nearly  in  the  plane  of  the 
meridian.  It  was  therefore  an  ineftimable  prefent  to  the 
mariner,  giving  him  a  fure  direction  in #  his  courfe 
through  the  pathlefs  ocean.  But  by  the  time  that  the 
European  navigators  had  engaged  in  their  adventurous 
voyages  to  far  diftant  fhores,  the  deviation  of  the  needle 
from  the  meridian  was  very  fenfible  even  in  Europe. 
The  fon  of  Columbus  pofitively  fays,  that  it  was  obfer¬ 
ved  by  his  father  in  his  firfl  voyage  to  America,  and 
made  his  companions  fo  anxious  left  they  ftiould  not 
find  the  way  back  again  to  their  own  country,  that  they 
mutinied  and  refufed  to  proceed.  It  is  certain  that 
Gonzales  Oviedo  and  Sebaftian  Cabot  obferved  it  in 
their  voyages.  Indeed  it  could  not  poftibly  efcape 
them  ;  for  in  fome  parts  of  their  feveral  tracks  the 
needle  deviated  above  2y°  from  the  meridian  ;  and  the 
rudeft  dead  reckoning,  made  on  the  fuppofition  of  the 
needle  pointing  due  north  and  fouth,  muft  have  thrown 
the  navigators  into  the  utmoft  confufion.  We  know 
that  fpherical  trigonometry  was  at  that  time  abundantly 
familiar  to  the  mathematicians  of  Europe,  and  that  no 
perfon  pretended  to  take  the  command  of  a  (hip  bound 
to  a  diftant  port  that  was  not  much  more  informed  in 
this  fcience  than  moft  matters  of  (hips  are  at  prefent. 
The  deviation  of  the  compafs,  however,  was  not  gene¬ 
rally  allowed  by  mathematicians,  who  had  not  yet  be¬ 
come  fenfible  of  the  neceftity  of  quitting  the  Ariftote- 
lian  trammels,  and  inveftigating  nature  by  experiments. 
They  chofe  rather  to  charge  the  navigators  with  inac- 
*  curacy  in  their  obfervations  than  the  fchoolmen  with 
errors  in  principles.  Pedro  de  Medina  at  Valladolid, 
‘In  his  Arte  de  Naviggar ,  publifhed  in  1545,  denies  the 
variation  of  the  compafs.  But  the  concurring  reports 
of  the  commanders  of  fhips  on  diftant  voyages,  in  a  few 
years,  obliged  the  landfmen  in  their  clofets  to  give  up 
the  point  5  and  Martin  Cortez,  in  a  treatife  of  naviga¬ 
tion.  printed  at  Seville  before  1 556,  treats  it  as  a  thing 
completely  eftabliftied,  and  gives  rules  and  inftruments 
for  difeovering  its  quantity.  About  the  year  1580 
Norman  publifhed  his  difeovery  of  the  dip  of  the  needle, 
and  fpeaks  largely  of  the  horizontal  deviation  from  the 
plane  of  the  meridian,  and  attributes  it  to  the  attraction 
of  a  point,  not  in  the  heavens,  but  in  the  earth,  and 
deferibes  methods  by  which  he  hoped  to  find  its  place. 
To  the  third,  and  all  the  fubfequent  editions  of  Nor¬ 
man’s  book  (called  the  New  AttraBive),  was  fubjoined  a 
differtation  by  Mr  Borroughs,  comptroller  of  the  navy, 
on  the  variation  of  the  compafs,  in  which  is  recorded 
the  quantity  of  this  deviation  in  many  places  *,  and  he 
laments  the  obftacle  which  it  caufes  to  navigation  by  its 
total  uncertainty  previous  to  obfervation.  The  author 
indeed  offers  a  rule  for  computing  it  a  priori ,  founded 
on  fome  conjecture  as  to  its  caufe  ;  but,  with  the  mo- 
<defty  and  candour  of  a  gentleman,  acknowledges  that 
'this  is  but  a  guefs,  and  intreats  all  navigators  to  be  afli- 
duous  in  their  obfervations,  and  ready  111  communicat¬ 
ing  them  to  the  public.  Accordingly  obfervations  were 
liberally  contributed  from  time  to  time,  and  were  pub¬ 
lifhed  in  the  fubfequent  treatifes  on  navigation. 

But  in  1635  the  mariners  were  thrown  into  a  new 
{and  great  perplexity,  by  the  publication  of  a  Difcourfe 


Mathematical  on  the  Variation  of  the  Mag neticat  Needle  Vari  t* 
by  Mr  Henry  Gillebrand,  Grefham  profeffor  of  aftrono- 
my.  He  had  compared  the  variations  obferved  at  Lon¬ 
don  by  Burroughs,  Gunter,  and  himfelf,  and  found 
that  the  north  end  of  the  mariner’s  needle  was  gradual¬ 
ly  drawing  more  to  the  weftward.  For  Norman  and 
Burroughs  had  obferved  it  to  point  about  114  degree* 
to  the  eaft  of  north  in  1580  j  Gunter  found  its  devia¬ 
tion  only  6J  in  1622,  and  he  himfelf  had  obferved 
only  40  in  1634 ;  and  it  has  been  found  to  deviate  more 
and  more  to  the  weftward  ever  fince,  as  may  be  feen 
from  the  tables  given  under  Magnetism. 

Mr  Bond,  teacher  of  mathematics  in  London,  and 
employed  to  edit  and  improve  the  impreflions  of  the  po¬ 
pular  treatifes  of  navigation,  about  1650,  declared,  in  a 
work  called  the  “  Seaman’s  Kalendar,”  that  he  had 
difeovered  the  true  progrefs  of  the  deviation  of  the  com¬ 
pafs  )  and  publifhed  in  another  work,  called  “  the  Lon¬ 
gitude  Found,”  a  table  of  the  variation  for  50  years. 

This  was,  however,  a  gratuitous  prognoftication,  not 
founded  on  any  well-grounded  principles  5  and  though 
it  agreed  very  well  with  the  obfervations  made  in  Lon¬ 
don,  which  fhowed  a  gradual  motion  to  the  weftward  at 
the  rate  of — .12' annually,  by  no  means  agreed  with 
the  obfervations  made  in  other  places.  See  Phil.  Tranf. 
1668. 

But  this  news  foon  loft  its  credit  :  for  the  inconfift- 
ency  with  obfervation  appeared  more  and  more  every 
day,  and  all  were  anxious  to  difeover  fome  general  rule, 
by  which  a  near  giiefs  at  leaft  might  be  made  as  to  the 
direction  of  the  needle  in  the  moft  frequented  feas, 
Halley  recommended  the  matter  in  the  moft  earneft 
manner  to  the  attention  of  government  \  and,  after 
much  unwearied  felicitation,  obtained  a  fhip  to  be  fent 
on  a  voyage  of  difeovery  for  this  purpofe.  He  got  the 
command  of  this  fhip,  in  which  he  repeatedly  traverfed 
the  Atlantic  ocean,  and  went  as  far  as  the  50th  degree 
of  fouthern  latitude.  See  his  very  curious  fpeculations 
on  this  fubjeCt  in  the  Phil.  Tranf.  1683  and  1692. 

After  he  had  collected  a  prodigious  number  of  obfer¬ 
vations  made  by  others,  and  compared  them  with  his 
own,  he  publifhed  in  1700  a  fynoptical  account  of  them 
in  a  very  ingenious  form  of  a  lea  chart,  where  the  ocean 
was  croffed  by  a  number  of  lines  palling  through  thofe 
planes  where  the  compafs  had  the  fame  deviation. 

Thus,  in  every  point  of  one  line  there  was  no  variation 
in  1700  }  in  every  point  of  another  line  the  compafs 
had  20°  of  eaft  variation  *,  and  in  every  point  of  a  third 
line  it  had  20°  of  weft  variation.  Thefe  lines  have 
fince  been  called  Halleijan  lines ,  or  curves.  This  chart 
was  received  with  univerfal  applaufe,  and  was  undoubt¬ 
edly  one  of  the  moft  valuable  prefents  that  fcience  has 
made  to  the  arts. 

The  polarity  of  the  magnetic  needle,  and  a  general 
though  intricate  connexion  between  its  pofitions  in  all 
parts  of  the  world,  naturally  makes  the  philofopher  fpe- 
culate  about  its  caufe.  We  fee  that  Cortez  aferibed  it 
to  the  attraction  of  an  eccentric  point,  and  that  Bond 
thought  that  this  point  was  placed  not  in  the  heavens, 
but  in  the  earth.  This  notion  made  the  balls  of  the  fa¬ 
mous  Theory  of  Magnetifm  of  Dr  Gilbert  of  Colehef- 
ter.  See  Magnetism,  N°  71. 

Gilbert’s  theory  may  be  underftood  from  the  follow-  pj4f(J 
ing  general  propofition.  pxb 

Let  NS  (fig.  1.)  be  a  magnet,  of  which  N  is  the  fig.  J> 

north 
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V*  tion.  north  and  S  the  fouth  pole  :  Let  ns  be  any  oblong 

w  — '  pieCe  of  iron,  poifed  on  a  point  c  like  a  compafs  needle. 
It  will  arrange  itfelf  in  a  pofition  ncs  precifely  the 
fame  with  that  which  would  be  affumed  by  a  compafs 
needle  of  the  fame  fize  and  ffiape,  having  n  for  its  north 
and  s  its  fouth  pole.  And  while  the  piece  of  iron  re¬ 
mains  in  this  pofition,  it  will  be  in  all  refpe&s  a  magnet 
limilar  to  the  real  compafs  needle.  The  pole  n  will  at- 
traft  the  fouth  pole  of  a  fmall  magnetifed  needle,  and 
repel  its  north  pole.  If  a  paper  be  held  over  ns ,  and 
fine  iron-filings  be  ftrewed  on  it,  they  will  arrange 
themfelves  into  curves  iffuing  from  one  of  its  ends  and 
terminating  at  the  other,  in  the  fame  manner  as  they 
will  do  when  ftrewed  on  a  paper  held  over  a  real  com¬ 
pafs  needle.  But  this  magnetifm  is  quite  temporary  ; 
for  if  the  piece  of  iron  n  s  be  turned  the  other  way, 
placing  n  where  s  now  is,  it  will  remain  there,  and  will 
exhibit  the  fame  phenomena.  We  may  here  add,  that 
iftfj*  be  almoft  infinitely  fmall  in  companion  of  NS, 
the  line  ns  will  be  in  fuch  a  pofition  that  if  s  a,  s  b,  be 
drawn  parallel  to  N  q  S  c ,  we  {hall  have  s  a  to  s  b,  as 
the  force  of  the  pole  N  to  the  force  of  the  pole  S. 
And  this  is  the  true  caufe  of  that  curious  difpofition  of 
iron-filings  when  ftrewed  round  a  magnet.  Each  frag¬ 
ment  becomes  a  momentary  magnet,  and  arranges  itfelf 
in  the  true  magnetic  direction,  and  when  fo  arranged, 
attra&s  the  two  adjoining  fragments,  and  co-operates 
with  the  forces,  which  alfo  arrange  them.  We  throw 
this  out  to  the  ingenious  mechanician  as  the  foundation 
of  a  complete  theory  of  the  magnetical  phenomena. 
When  the  filings  are  infinitely  fine,  the  curves  N  c  S 
have  this  property,  that,  drawing  the  tangent  ncs ,  we 
always  have  s  a  :  s  b  ~ r  force  of  N  :  force  of  S  ^  and 
thus  we  may  approximate  at  pleafure  to  the  law  of  mag¬ 
netic  attra&ion  and  repulfion.  The  theory,  of  which 
an  outline  is  given  under  Magnetism,  is  founded  on 
this  principle,  and  applies  with  fuccefs  to  every  pheno¬ 
menon  yet  obferved. 

Now,  to  apply  this  theory  to  the  point  in  hand.— 
Let  n  s  (fig.  2.)  be  a  fmall  compafs  needle,  of  which  n 
is  the  north  and  s  the  fouth  pole  :  let  this  needle  be 
poifed  horizontally  on  the  pin  cd ;  and  let  nf  s'  be  the 
pofition  of  the  dipping  needle .  Take  any  long  bar  of 
common  iron,  and  hold  it  upright,  or  nearly  fo,  as  re- 
prefented  by  AB.  The  lower  end  B  will  repel  the 
pole  n  and  will  attraft  the  pole  thus  exhibiting  the 
properties  of  a  north  pole  of  the  bar  AB.  Keeping  B 
m  its  place,  turn  the  bar  round  B'  as  a  centre,  till  it 
come  into  the  pofition  A^B'  nearly  parallel  to  n*  sf. 
You  will  obferve  the  compafs  needle  n  s  attract  the  end 
B'  with  either  pole  n  or  s ,  when  B'A'  is  in  the  pofition 
B'  ot  perpendicular  to  the  direction  sf  of  the  dipping 
needle  :  and  when  the  bar  has  come  into  the  pofition 
B'  A',  the  upper  end  B'  will  fhow  itfelf  to  be  a  fouth 
pole  by  attraft ing  n  and  repelling  s.  This  beautiful  ex¬ 
periment  was  exhibited  to  the  Royal  Society  in  1673 
by  Mrs  Hind  lb  aw. 

From  this  it  appears,  that  the  great  magnet  in  the 
earth  induces  a  momentary  magnetifm  on  foft  iron  pre¬ 
cifely  as  a  common  magnet  vmuld  do.  Therefore  (fays 
Br  Gilbert)  it  induces  permanent  magnetifm  on  magne- 
tifable  ores  of  iron,  fuch  as  loadftones,  in  the  fame  man¬ 
ner  as  a  great  loadftone  would  do  5  and  it  affects  the 
magnetifm  already  imparted  to  a  piece  of  tempered  fteel 
precifely  as  any  other  great  magnet  would. 

Vox,  XX.  Part  Ilf 
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Therefore  the  needle  of  the  mariner’s  compafs  in  Variation, 
every  part  of  the  world  arranges  itfelf  in  the  magnetic  ,f 

direction,  fo  that  if  poifed  as  a  dipping  needle  ftiould  be, 
it  will  be  a  tangent  to  one  of  the  curves  NcS  of  fig.  r* 

-I  he  horizontal  needle  being  fo  poifed  as  to  be  capable 
of  playing  only  in  a  horizontal  plane,  will  only  arrange 
itfelf  in  the  plane  of  the  triangle  NcS.  That  end  of  it 
which  has  the  fame  magnetifm  with  the  fouth  pole  S  of 
the  great  magnet  included  in  the  earth  will  be  turned 
towards  its  north  pole  N.  Therefore  what  we  call  the 
north  pole  of  a  needle  or  magnet  really  has  the  magne¬ 
tifm  of  the  fouth  pole  of  the  great  primitive  magnet. 

If  the  line  NS  be  called  the  axis,  and  N  and  S  the 
poles  of  this  great  magnet,  the  plane  of  any  one  of 
thefe  curves  NcS  will  cut  the  earth’s  furface  in  the 
circumference  of  a  circle,  great  or  fmall  according  as 
the  plane  does  or  does  not  pafs  through  the  centre  of  the 
earth. 

Dr  Halley’s  firft  thought  was,  that  the  north  pole  of 
the  great  magnet  or  loadftone  which  was  included  in  the 
bowels  of  the  earth  was  not  far  from  Baffin’s  bay,  and 
its  fouth  pole  in  the  Indian  ocean  fouth-weft  from  New 
Zealand.  But  he  could  not  find  any  pofitions  of  thefe 
two  poles  which  would  give  the  needle  that  particular 
pofition  which  it  was /obferved  to  affume  indifferent 
parts  of  the  world  \  and  he  concluded  that  the  great 
terreftrial  loadftone  had  four  Irregular  poles  (a  thing  not 
unfrequent  in  natural  loadftones,  and  eafily  producible  at 
pleafure),  two  of  which  are  ftronger  and  two  weaker. 

When  the  compafs  is  at  a  great  diftance  from  the  two 
north  poles,  it  is  affe&ed  fo  as  to  be  directed  nearly  in 
a  plane  pafling  through  the  ftrongeft.  But  if  we  make 
it  approach  much  more  to  the  weakeft,  the  greater  vici- 
nl  y  will  compenfate  for  the  fmaller  abfolute  force  of  the 
weak  pole,  and  occafion  confiderable  irregularities.  The 
appearances  are  favourable  to  this  opinion.  If  this  be 
the  real  conftitution  of  the  great  magnet,  it  is  almoft  a 
defperate  talk  to  afeertain  by  computation  what  will  be 
the  pofition  of  the  needle.  Halley  feems  to  have  de- 
fpaired  :  for  he  was  both  an  elegant  and  a  moft  e*  pert 
mathematician,  and  it  would  have  coft  Z//72  little  trouble 
to  afeertain  the  places  t  two  poles  only,  and  the  di- 
re&ion  which  thefe  would  have  given  to  the  needle. 

But  to  fay  what  would  be  its  pofition  when  a&ed  on  by 
four  poles,  it  was  neceffary  to  know  the  law  by  which 
the  magnetic  a&ion  varied  by  a  variation  of  diftance  ; 
and  even  then,  the  computation  would  have  been  ex¬ 
ceedingly  difficult. 

In  order  to  account  for  the  change  of  variation,  Dr 
Halley  fuppofes  this  internal  magnet  not  to  adhere  t« 
the  external  ffiell  which  we  inhabit,  but  to  form  a  nu¬ 
cleus  or  kernel  detached  from  it  on  all  fides,  and  to  be 
fo  poifed  as  to  revolve  freely  round  an  axis,  the  pofition 
of  which  he  hopes  to  difeover  by  obfe*vation  of  the 
compafs.  Dr  Halley  imagined  that  the  nucleus  revol¬ 
ved  from  eaft  to  weft  round  the  fame  axis  with  the  earth. 

Thus  the  poles  of  the  magnet  would  change  their  po¬ 
fitions  relatively  to  the  earth’s  furface,  and  this  W'ould 
change  the  di region  of  the  compafs  needle. 

The  great  Euler,  whofe  delight  it  was  always  to  en¬ 
gage  in  ^the  inoft  difficult  mathematical  refearches  and 
computations,  undertook  to  afeertain  the  pofition  of  the 
needle  in  every  part  of  the  earth.  His  differtation  on 
this  fubjeft  is  to  be  feen  in  the  13th  volume  of  the  Me¬ 
moirs  of  the  Royal  Academy  of  Berlin,  and  is  exceed- 
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Variation.  Ingly  beautiful,  abounding  in  thofe  analytical  tours  d'- 
adrcffe  in  which  he  furpaffed  all  the  world.  He  has  re¬ 
duced  the  computation  to  a  wonderful  fimplieity. 

He  found,  however,  that  four  poles  would  engage 
him  in  an  analyfis  which  would  be  exceflivelv  intricate, 
and  has  contented  himfelf  with  computing  for  two  on¬ 
ly  ;  obferving  that  this  fuppofition  agrees  fo  well  with 
observation,  that  it  is  highly  probable  that  this  is  the 
real  conftitution  of  the  terreftrial  magnet,  and  that  the 
coincidence  would  have  been  perfect  if  he  had  hit  on 
the  due  pofitions  of  the  two  poles.  He  places  one  of 
them  in  lat.  76°  north,  and  long.  96°  weft  from  Tene- 
riffe.  The  fouth  pole  is  placed  in  lat.  58°  fouth,  and 
long.  ]  58°  weft  from  TenerifFe.  Thefe  are  their  fixa¬ 
tions  for  1757. — Mr  Euler  has  annexed  to  his  differta- 
tion  a  chart  of  Halleyan  curves  fuited  to  thefe  affump- 
tions,  and  fitted  to  the  year  1757. 

It  nwifl  be  acknowledged,  that  the  general  courfe  of 
the  variations  according  to  this  theory  greatly  refembles 
the  real  ftate  of  things  ;  and  we  cannot  but  own  ourfelves 
highly  indebted  to  this  great  mathematician  for  having 
made  fo  fine  a  firft  attempt.  He  has  improved  it  very 
confiderably  in  another  differtation  in  the  22d  volume 
of  thefe  memoirs.  But  there  are  ftill  fuch  great  dif¬ 
ferences,  that  the  theory  is  of  no  ufe  to  the  navigator, 
and  it  only  ferves  as  an  excellent  model  for  a  farther 
profecution  of  the  fubjedl.  Since  that  time  another 
large  variation  chart  has  been  publiftied,  fitted  to  a 
late ‘period  \  but  the  public  has  not  fufficient  informa¬ 
tion  of  the  authorities  or  obfervations  on  which  it  is 
founded. 

The  great  objeft  in  all  thefe  charts  is  to  facilitate  the 
difeovery  of  a  fhip’s  longitude  at  fea.  For  the  lines  of 
variation  being  drawn  on  the  chart,  and  the  variation 
and  the  latitude  being  obferved  at  fea,  we  have  only  to 
look  on  the  chart  for  the  interfeflion  of  the  parallel  of 
obferved  latitude  and  the  Halleyan  curve  of  obferved 
variation.  This  interfeflion  muft  be  the  place  of  the 
fhip.  This  being  the  purpofe,  the  Halleyan  lines  are 
of  great  fervice  •,  but  they  do  not  give  us  a  ready  con¬ 
ception  of  the  dire&ion  of  the  needle.  We  have  always 
to  imagine  a  line  drawn  through  the  point,  cutting  the 
meridian  in  the  angle  correfponding  to  the  Halleyan 
line.  We  (hould  learn  the  general  magnetic  affeflions 
of  the  globe  much  better  if  a  number  of  magnetic  me¬ 
ridians  were  drawn.  Thefe  are  the  interfe&ions  .of  the 
earth’s  furface  with  planes  palling  through  the  magne- 
tical  axis,  cutting  one  another  in  angles  of  50  or  io°. 
This  would  both  Ihow  us  the  places  of  the  magnetic 
poles  much  more  clearly,  and  would,  in  every  place, 
Ihow  us  at  once  the  direflion  of  the  needle.  In  all  thofe 
places  where  thefe  magnetic  curves  touch  the  meridians, 
there  is  no  variation  5  and  the  variation  in  every  other 
place  is  the  angle  contained  between  thefe  magnetic 
meridians  and  the  true  ones. 

The  program  of  a  work  of  this  kind  has  been  pub- 
lilhed  by  a  Mr  Churchman,  who  appears  to  have  en¬ 
gaged  in  the  inveftigation  with  great  zeal  and  confider- 
able  opportunities.  It  is  pretty  certain  that  the  north 
magnetic  pole  (or  point,  as  Mr  Churchman  calls  it)  is 
not  far  removed  from  the  ftations  given  it  by  Halley 
and  Euler  ;  and  there  feems  no  doubt  but  that  in  the 
countries  between  Hudfon’s  bay  and  the  weftern  coafts 
of  North  America  the  needle  will  have  every  pofition 
with  refpedl  to  the  terreftrial  meridian,  fo  that  the  north 
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end  of  a  compafs  needle  will  even  point  due  fouth  in  fe-  VarUtio 
veral  places.  Almoft  every  thing  that  can  be  dcfired^-v- 
in  this  inquiry  would  be  obtained  by  a  few  weli-chofen 
obfervations  made  in  thofe  regions.  It  would  be  of  im- 
menfe  advantage  to  have  the  dips  afeertained  with  great 
precifion.  Thefe  would  enable  us  to  judge  at  what 
depth  under  the  furface  the  pole  is  fttuated  \  for  the 
well-informed  mechanician,  who  will  ftudy  feriouily 
what  we  have  faid  about  the  magnetical  curves,  will  fee 
that  a  compafs  needle,  when  compared  with  the  great 
terreftrial  magnet,  is  but  as  a  particle  of  iron-filings 
compared  to  a  very  large  artificial  magnet.  Therefore, 
from  the  pofition  of  the  dipping  needle,  we  may  infer 
the  place  of  the  pole,  if  the  law  of  magnetic  a&ion  be 
given  ;  and  this  law  may  be  found  by  means  of  other 
experiments,  which  we  could  point  out.  See  Magne¬ 
tism,  N°  80,  et  feq . 

Mr  Churchman  has  adopted  the  opinion  of  only  two 
poles.  According  to  him,  the  north  pole  was  (in  1800) 
in  Lat.  58°  N.  and  Long.  1340  W.  from  Greenwich, 
very  near  Cape  Fairweather  5  and  the  fouth  pole  lies  in 
Lat.  58°  S.  and  Long.  165°  E.  from  Greenwich.  He 
alfo  imagines  that  the  north  pole  has  moved  to  the  eafl- 
ward,  on  a  parallel  of  latitude,  about  65  lince  the  be¬ 
ginning  of  the  19th  century  (from  1600),  and  concludes 
that  it  makes  a  revolution  in  1096  years.  The  fouth- 
ern  pole  has  moved  lefs,  and  completes  its  revolution  in 
2289  years.  This  motion  he  aferibes  to  fome  influences 
which  he  calls  magnetic  tides ,  and  which  he  feems  to 
confider  as  celeftial.  This  he  infers  from  the  changes  of 
variation.  He  announces  a  phyfical  theory  on  this  fub- 
jecl,  which,  he  fays,  enables  him  to  compute  the  varia¬ 
tion  with  precifion  for  any  time  pall  or  to  come  \  and 
he  even  gives  the  procefs  of  trigonometrical  computa¬ 
tion  illuft rated  by  examples.  But  as  this  publication 
(entitled  The  Magnetic  Atlas'),  publiftied  for  the  author, 
by  Darton  and  Harvey,  1794,  is  only  a  program,  he 
expreffes  himfelf  obfcurely,  and  fomewhat  enigmatically, 
refpedling  his  theory.  He  fpeaks  of  the  influence  of 
one  pole  being  greater  than  that  of  the  other  5  and  fays, 
that  in  this  cafe  the  magnetic  equator,  where  the  needle 
will  be  parallel  to  the  axis,  will  not  be  in  the  middle 
between  the  poles.  This  is  true  of  a  common  magnet. 

He  muft  therefore  abide  by  this  fuppofition  in  its  other 
confequences.  The  magnetic  meridians  muft  be  planes 
pafling  through  this  axis,  and  therefore  muft  be  circles 
on  the  furface  of  the  earth.  This  is  incompatible  with 
the  obfervations  \  nay,  his  charts  are  fo  in  many  places, 
particularly  in  the  Pacific  ocean,  where  the  variations 
by  his  chart  are  three  times  greater  than  what  has  been 
obferved. — His  parallels  of  dip  are  ftill  more  different 
from  obfervation,  and  are  incompatible  with  any  phe¬ 
nomena  that  could  be  produced  by  a  magnet  having 
but  two  poles.  His  rules  of  computation  are  exceed¬ 
ingly  exceptionable.  He  has  in  fa£l  but  one  example, 
and  that  fo  particular,  that  the  mode  of  computation 
will  not  apply  to  any  other.  This  circumftance  is  not 
taken  notice  of  in  the  enunciation  of  his  firft  problem  ? 
and  the  reader  is  made  to  imagine  that  he  has  got  a  rule 
for  computing  the  variation,  whereas  all  the  rules  of 
calculation  are  only  running  in  a  circle.  The  variation 
computed  for  the  port  of  St  Peter  and  Paul  in  Kamtf- 
chatka,  by  the  rule,  is  ten  times  greater  than  the  truth. 

For  our  own  part,  we  have  little  hopes  of  this  pro¬ 
blem  ever  being  fubjedled  to  accurate  calculation.  We 

believe, 
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V  Ltlon.  believe,  indeed,  that  there  is  a  cofmical  change  going 
'  on  in  the  earth  which  will  produce  a  progreflive  change 
in  the  variation  of  the  needle  ;  and  we  fee  none  more 
likely  than  Dr  Halley’s  motion.  There  is  nothing  re¬ 
pugnant  to  our  knowledge  of  the  univerfe  in  the  fuppo- 
fition  of  a  magnetic  nucleus  revolving  within  this  earth; 
and  it  is  verv  eafy  to  conceive  a  very  Ample  motion  of 
revolution,  which  (hall  produce  the  very  motion  of  the 
fenfible  poles  for  which  Mr  Churchman  contends.  We 
need  only  fuppofe  that  the  magnetical  axis  of  this  nu¬ 
cleus  is  not  its  axis  of  revolution.  It  may  not  even  bi- 
fe£t  that  axis  ;  and  this  circumftance  will  caufe  the  two 
poles  to  have  different  degrees  of  motion  in  relation  to 
the  (hell  which  furrounds  it. 

But  this  regular  progrefs  of  the  magnet  within  the 
earth  may  produce  very  irregular  motions  of  the  com- 
pafs  needle,  by  the  intervention  of  a  third  body  fufcep¬ 
tible  of  magnetifm.  The  theory  of  which  we  have  juft 
given  a  hint  comes  here  to  our  aftiftance,  Suppo(e  NS 
(fig.  3.)  to  reprefent  the  primitive  magnet  in  the  earth, 
and  n  s  to  be  a  ftratum  of  iron  ore  fufceptible  of  mag¬ 
netifm.  Alfo  let  n' s'  be  another  fmall  mafs  of  a  fimilar 
ore  ;  and  let  their  fituations  and  magnitudes  be  fuch  as 
is  exhibited  in  the  figure.  The  faft  will  be  that  n  will 
be  the  north  pole  and  s  the  fouth  pole  of  the  great  ftra¬ 
tum,  and  n'  and  /  will  be  the  north  and  fouth  poles  of 
the  fmall  mafs  or  loadftone.  Any  perfon  may  remove 
all  doubts  as  to  this,  by  making  the  experiment  with  a 
magnet  NS,  a  piece  of  iron  or  foft  tempered  fteel  n  x, 
and  another  piece  n 1  s1,  T  h e  well-informed  and  atten¬ 
tive  reader  will  eafily  fee,  that  by  fuch  interventions 
every  conceivable  anomaly  may  be  produced.  .  M  hile 
the  great  magnet  makes  a  revolution  in  any  direction, 
the  needle  will  change  its  pofition  gradually,  and  with 
a  certain  regularity  ;  but  it  will  depend  entirely  on  the 
fize,  (hape,  and  fituation,  of  thefe  intervening  maffes  of 
magnetifable  iron  ore,  whether  the  change  of  variation 
of  the  compafs  (hall  be  fuch  as  the  primitive  magnet 
alone  would  have  produced,  or  whether  it  fnall  be  of  a 
kind  wholly  different. 

Now,  that  fuch  intervening  difturbances  may  exilt, 
is  paft  contradiction.  We  know  that  even  on  the  film 
of  earth  which  we  inhabit,  and  with  which  only  we  are 
acquainted,  there  are  extenfive  ftrata  or  otherwife  dif- 
pofed  maffes  of  iron  ores  in  a  (late  fufceptible  of  magne¬ 
tifm  \  and  experiments  made  on  bars  of  hard  tempered 
fteel,  and  on  bits  of  fuch  ores,  affure  us  that  the  magne¬ 
tifm  is  not  induced  on  fuch  bodies  in  a  moment,  but 
propagated  gradually  along  the  mafs.— That  fuch  di¬ 
fturbances  do  a£tually  exift,  we  have  many  relations. 
There  are  many  inftances  on  record  of  very  extenfive 
magnetic  rocks,  which  affeft  the  needle  to  very  confi- 
derable  diftances.  The  ifland  of  Elba  in  the  Mediter¬ 
ranean  is  a  very  remarkable  inftance  of  this.  The  ifland 
of  Cannay  alfo,  on  the  weft  of  Scotland,  has  rocks 
which  affe£t  the  needle  at  a  great  diftance. 

A  fimilar  effeft  is  obferved  near  the  Feroe  iflands  in 
the  North  fea  ;  the  compafs  bas  no  determined  direc¬ 
tion  when  brought  on  (bore.  Journ .  des  SfavanSy  1679* 
p.  174. 

In  Hudfon’s  ftraits,  in  latitude  63°,  the  needle  has 
hardly  any  polarity.  E/lis's  Voyage  to  Hudfoji's  Bay . 

Bouguer  obferved  the  fame  thing  in  Peru.  Nay,  we 
believe  that  almoft  all  rocks,  efpecially  of  whin  or 
fcrappe  ftone,  contain  iron  in  a  proper  ftate. 
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All  this  refers  only  to  the  thin  cruft  through  which 
the  human  eye  has  occafionally  penetrated.  Of  what 
may  be  below  we  are  ignorant  j  but  when  we  fee  ap¬ 
pearances  which  tally  fo  remarkably  with  what  would 
be  the  effe&s  of  great  maffes  of  magnetical  bodies,  mo¬ 
difying  the  general  and  regularly  progreflive  adtion  o£ 
a  primitive  magnet,  whofe  exiftence  and  motion  is  in- 
confiftent  with  nothing  that  we  know  of  this  globe,  this 
manner  of  accounting  for  the  obferved  change  of  varia¬ 
tion  has  all  the  probability  that  we  can  defire.  Nay, 
we  apprehend  that  very  confiderable  changes  may  be 
produced  in  the  direction  of  the  compafs  needle,  even 
without  the  fuppolition  of  any  internal  motion.  If  the 
great  magnet  refembles  many  loadftones  we  are  ac¬ 
quainted  with,  having  more  than  two  poles,  we  know 
that  thefe  poles  will  a6l  on  each  other,  and  gradually 
change  each  other’s  force,  and  confequently  the  direc¬ 
tion  of  the  compafs.  This  procefs,  to  be  fure,  tends  to 
a  ftate  of  things  which  will  change  no  more. — But  the 
period  of  human  hiftory,  or  of  the  hiftory  of  the  race 
of  Adam,  may  make  but  a  fmall  part  of  the  hiftory 
of  this  globe  ;  and  therefore  this  objection  is  of  little 
force. 

There  can  be  no  doubt  of  the  operation  of  the  gener 
ral  terreftrial  magnetifm  on  every  thing  fufceptible  of 
magnetic  properties  ;  and  we  cannot  hefitate  to  ex¬ 
plain  in  this  way  many  changes  of  magnetic  diredlion 
which  have  been  obferved.  Thus,  in  Italy,  Father  de 
la  Torre  obferved,  that  during  a  great  eruption  of  Ve- 
fuvius  the  variation  was  1 6°  in  the  morning,  at  noon  it 
was  1 40,  and  in  the  evening  it  was  io°,  and  that  it 
continued  in  that  ftate  till  the  lava  grew  fo  dark  as  no 
longer  to  be  vifible  in  the  night  5  after  which  it  ilowly 
increafed  to  134?  where  it  remained.  Daniel  Bernoulli 
found  the  needle  changed  its  pofition  45'  by  an  earth¬ 
quake.  Profeffor  Muller  at  Manheim  obferved  that  the 
declination  of  the  needle  in  that  place  was  greatly  af- 
fe&ed  by  the  earthquake  in  Calabria.  Such  ftreams  of 
lava  as  flowed  from  Hecla  in  the  laft  dreadful  eruption 
niuft  have  made  a  transference  of  magnetic  matter  that 
would  confiderably  affeft  the  needle.  But  no  obferva- 
tions  feem  to  have  been  made  on  the  occafion  ;  for  we 
know  that  common  ironftone,  which  has  no  effe£l  on 
the  needle,  will,  by  mere  cementation  with  any  inflam¬ 
mable  fubftance,  become  magnetic.  In  this  way  Dr 
Knight  fometimes  made  artificial  loadftones.— But  thefe 
are  partial  things,  and  not  conne&ed  with  the  general 
change  of  variation  now  under  confideration.. 

We  have  faid  fo  much  on  this  fubjeft,  chiefly  with 
the  view  of  cautioning  our  readers  againft  too  fanguine 
expeaations  from  any  pretenfions  to  the  folution  of  this 
great  problem.  We  may  certainly  gather  from  thefe 
obfervations,  that  even  although  the  theory  of  the  va¬ 
riation  fhould  be  completed,,  we  muft  expert  (by  \vhat 
we  already  know  of  magnetifm  in  general)  that  the  di¬ 
fturbances  of  the  needle,  by  local  caufes  intervening  be¬ 
tween  it  and  the  great  influence  by  which  it  is  chiefly 
direded,  may  be  fo  confiderable  as  to  affea  the  pofition 
of  the  compafs  needle  in  a  very  fenfible  manner  :  for  we 
know  that  the  metallic  fubftances  m  the  bowels  of  the 
earth  are  in  a  ftate  of  continual  change,  and  this  to  an 

extent  altogether  unknown.  .  „ 

There  is  another  irregularity  of  the  mariner  s  needle 
that  we  have  noticed  under  Magnetism,  page  365, 
namely,  the  daily  variation.  This  was  firft  obferved 
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5n*  by  Mr  George  Graham  in  1 722  (Philofophical  Tranfi 
actions,  N°  383.),  and  reported  to  the  Royal  Society  of 
London.  It  ufually  moves  (at  lea  ft  in  Europe)  to  the 
weft  ward  from  8  morning  till  2  P.  M.  and  then  gra¬ 
dually  returns' to  its  former  fituation.  The  diurnal  va¬ 
riations  are  feldom  lefs  than  o°  5',  and  often  much 
greater.  Mr  Graham  mentions  (Philofophical  Tranf- 
a&ions,  N°  428.)  fome  obfervations  by  a  Captain 
Hume,  in  a  voyage  to  America,  where  he  found  the 
variation  greateft  in  the  afternoon.  This  being  a  gene¬ 
ral  phenomenon,  has  alfo  attracted  the  attention  of  phi- 
lofophers.  The  moft  detailed  accounts  of  it  to  be  met 
with  are  thofe  of  Mr  Canton  (fee  Magnetism),  in 
Philofophical  Tranfa&ions,  vol.  li.  part  1.  p.  399,  and 
thofe  of  Van  Swinden,  in  his  Treatife  on  Ele&ricity 
and  Pvlagnetifm. 

Mr  Canton  attempts  to  account  for  thefe  changes  of 
po  fit  ion,  by  obferving  that  the  force  of  a  magnet  is 
weakened  by  heat.  A  fmall  magnet  being  placed  near 
a  compafs  needle,  ENE  from  it,  fo  as  to  make  it  de¬ 
flect  450  from  the  natural  portion,  the  magnet  was  co¬ 
vered  with  a  brafs  vefiel,  into  which  hot  water  was 
poured.  The  needle  gradually  receded  from  the  mag¬ 
net  45',  and  returned  gradually  to  its  place  as  the  water 
cooV:d.  This  is  confirmed  by  uniform  experience. 

The  parts  of  the  earth  to  the  eaft  ward  are  firfl  heated 
in  the  morning,  and  therefore  the  force  of  the  earth  is 
weakened,  and  the  needle  is  made  to  move  to  the  weft- 
ward.  But  as  the  fun  warms  the  weftern  fide  of  the 
earth  in  the  afternoon,  the  motion  of  the  needle  muft 
take  the  contrary  diredlion. 

But  this  way  of  explaining  by  a  change  in  the  force 
of  the  earth  fuppofes  that  the  changing  caufe  is  a&ing 
in  oppofition  to  fome  other  force.  We  do  not  know  of 
any  fucb.  The  force,  whatever  it  may  be,  feems  fimply 
to  produce  its  own  effeft,  in  deranging  the  needle  from 
the  dire&ion  of  terreftrial  magnetifm.  If  ^Epinus’s 
theory  of  magnetic  aftion  be  admitted,  we  may  fuppofe 
that  tip1  fun  a&s  on  the  earth  as  a  magnet  a&s  on  a 
piece  of  foft  iron,  and  in  the  morning  propels  the  fluid 
in  the  north-weft  parts.  The  needle  direfts  itfelf  to 
this  conftipated  fluid,  and  therefore  it  points  to  the  eafl- 
ward  of  the  magnetic  north  in  the  afternoon.  And  (to 
abide  by  the  fame  theory)  this  induced  magnetifm  will 
be  fomewhat  greater  when  the  earth  is  warmer  5  and 
therefore  the  diurnal  variation  will  be  greateft  in  fum- 
mer.  This  change  of  pofition  of  the  conftipated  fluid 
muft  be  fuppofed  to  bear  a  very  fmall  ratio  to  the  whole 
fluid,  which  is  natu-aily  fuppofed  to  be  conftipated  in 
one  pole  of  the  great  magnet  in  order  to  give  it  magne¬ 
tifm.  Thus  we  fhall  have  the  diurnal  variation  a  very 
fmall  quantity.  This  is  departing,  however,  from  the 
principle  of  Mr  Canton’s  explanation  ;  and  indeed  we 
cannot  fee  how  the  weakening  the  general  force  of  the 
terreftrial  magnet  fhould  make  any  change  in  the  needle 
in  refpe£I  to  its  direction  5  nor  does  it  appear  probable 
that  the  change  of  temperature  produced  by  the  fun  will 
penetrate  deep  enough  to  produce  any  fenfible  effe6I  on 
the  magnetifm.  Ard  if  this  be  the  caufe,  we  think 
that  the  derangements  of  the  needle  fhould  vary  as  the 
thermometer  varies,  which  is  not  true.  The  other  me¬ 
thod  of  explaining  is  much  better,  if  ^Epinus’s  theory 
of  magnetic  attra<5lion  and  repulfion  be  juft  5  and  vre 
way  fuppofe  that  it  is  only  the  fecondary  magnetifm 
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(ne.  that  of  the  magnetifable  minerals)  that  is  fenfibly 
affeaed  by  the  heat  3  this  will  account  very  well  for 
the  greater  mobility  of  the  fluid  in  dimmer  than  in  win¬ 
ter. 

A  great  objection  to  either  of  thefe  explanations  is 
the  prodigious  diverfity  of  the  diurnal  variations  in  dif¬ 
ferent  places.  This  is  fo  very  great,  that  we  can  fearce- 
ly  a  fen  be  the  diurnal  variation  to  any  change  in  the 
magnetifm  of  the  primitive  terreftrial  magnet,  and  muft 
rather  look  for  its  caufe  in  local  ci'rcum  fiances.  This 
conclufion  becomes  more  probable,  when  we  learn  that 
the  deviation  from  the  meridian  and' the  deviation  from 
the  horizontal  line  are  not  affe6!ed  at  the  fame  time. 
Van  Swinden  aferibes  them  folely  to  changes  produced 
on  the  needles  themfelves.  If  their  magnetifm  be 
greatly  deranged  by  the  fun’s  pofition,  it  may  throw 
the  magnetic  centre  away  from  the  centre  of  the  nee¬ 
dle’s  motion,  and  thus  produce  a  very  fmall  change  of 
pofition.  But  if  tliis  be  the  caufe,  we  fhould  exptft 
differences  in  different  needles.  Van  Swinden  lavs, 
that  there  are  fuch,  and  that  they  are  very  great  j  but- 
as  he  has  not  fpecified  them,  we  cannot  draw  any  con¬ 
But,  befides  this  regular  diurnal  variation,  there  is 
another,  which  is  fubje&cd  to  no  rule.  The  aurora  bo¬ 
realis  is  obferved  (in  Europe)  to  difturb  the  needle  ex¬ 
ceedingly,  fometimes  drawing  it  feveral  degrees  from 
its  pofition.  It  is  always  obferved  to  increafe  its  devia¬ 
tion  from  the  meridian,  that  is,  an  aurora  borealis  makes - 
the  needle  point  more  wefterly.  This  difturbance  fome¬ 
times  amounts  to  fix  or  feven  degrees,  and  is  generally 
obferved  to  be  greateft  when  the  aurora  borealis  is  moil 
remarkable. 

The  obferyation  of  the  conne&ion  of  the  polarity  of 
the  needle  with  the  aurora  borealis  occurred  to  the  late 
Profeffor  Robifon  in  1759*  when  a  midfhipman  on  board 
the  Royal  William  in  the  river  St  Lawrence.  Ths-. 
point  of  the  heavens  to  which  all  the  rays  of  light  con¬ 
verged  was  precifely  that  which  was  oppofitc  to  the 
fouth  end  of  the  dipping  needle. 

This  is  a  very  curious  phenomenon,  and  we  have  not 
been  able  to  find  any  connexion  between  this  meteor 
and  the  pofition  of  a  magnetic  needle.  It  is  to  be  ob-> 
ferved,  that  a  needle  of  copper  or  wood,  or  any  fub- 
ftance  except  iron,  is  not  affefled.  We  long  thought 
it  an  eledlric  phenomenon,  and  that  the  needle  was  af- 
fedled  as  any  other  body  balanced  in  the  fame  man-* 
ner  would  be  \  but  a  copper  needle  would  then  be  af¬ 
feaed. 

We  fee  the  needle  frequently  difturbed  both  from  its* 
general  annual  pofition,  and  from  the  change  made  on 
it  by  the  diurnal  variation.  This  is  probably  the  effefl 
of  aurorae  boreales  which  are  invifible,  either  on  ac¬ 
count  of  thick  weather  or  daylight.  Van  Swinden  fays, 
he  feldom  or  never  failed  to  obferve  aurorae,  boreales  im¬ 
mediately  after  any  anomalous  motion  of  the  needle  5 
and  concluded  that  there  had  been  one  at  the  time, 
though  he  could  not  fee  it.  Since  no  needle  but  a  mag¬ 
netic  one  is  affe£led  by  the  aurora  borealis,  we  may 
conclude  that  there  is  fome  natural  connexion  between 
this  meteor  and  magnetifm.  This  fhould  farther  incite 
us  to  obferve  the  circum fiance  above  mentioned,  viz. 
that  the  fouth  end  of  the  dipping  needle  points  to  that 
part  of  the  heavens  where  the  rays  of  the  aurora  appear 
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ariatioa  to  converge.  We  wifh  that  this  were  diligently  obfer- 
I!  ved  in  places  which  have  very  different  variation  and 
armfh‘  t  dip  of  the  mariner’s  needle. 

^  For  the  diurnal  and  this  irregular  viriation,  confult 

the  Difiertations  of  Celfius  and  of  Hiorter,  in  the  Me¬ 
moirs  of  Stockholm  ;  Wargenlin,  Philofophical  Tranf- 
a 61  ions,  vol.  xlviii.  ;  Braun  ( Comment .  PetropoL  Novi , 

'  tom.  v.  vii.  ix.)  ;  Graham  and  Canton  as  above. 

VARIETY,  a  change,  fucceffion,  or  difference,  in 
the  appearance  or  nature  of  things  ;  in  oppofition  to  uni¬ 
formity. 

Variety,  in  Botany ,  is  a  change  in  fome  lefs  effen- 
tial  part  or  quality  ;  as  colour,  iize,  puhefcence  or  age. 
— Externally  ;  by  the  plaiting  or  interweaving  of  the 
branches — by  bundling  or  uniting  of  feveral  1  talks  into 
one  broad  flat  one  ;  by  the  greater  breadth,  or  narrow- 
nefs,  or  curling  of  leaves — by  becoming  awnlefs,  or 
fniooth,  or  hirfute.  Internally;  by  becoming  mutila¬ 
ted  in  the  corolla  ;  or  having  one  larger  than  ordinary 
— by  luxuriancy,  multiplication,  or  fuln  fs — by  beco¬ 
ming  proliferous,  or  creited — by  bearing  bulbs  inllead 
of  feeds — or  being  viviparous. 

The  ufual  caufes  of  variation  are,  climate,  foil,  ex- 
pofure,  heat,  cold,  winds,  culture. 

VARIOLA,  the  Smallpox.  See  Medicine,  N° 
222 — 224. 

VARIX,  in  Medicine,  the  dilatation  of  a  vein,  ari- 
fing  from  the  too  great  abundance  or  thicknefs  of  the 
blood. 

VARNISH,  a  clear  limpid  fluid,  capable  of  harden¬ 
ing  without  lofing  its  tranfpareney,  ufed  by  painters, 
gilders,  &c.  to  give  a  luftre  to  their  works,  to  preferve 
them  and  defend  them  from  the  air. 

A  coat  of  varriilh  ought  to  poffefs  the  following  pro¬ 
perties  :  1.  It  mud  exclude  the  action  of  the  air  ;  be- 
caufe  wood  and  metals  are  varnithed  to  defend  them 
from  decay  and  rufl.  2.  It  mult  refill  water ;  for 
ot.herwife  the  effect  of  the  varnifh  could  not  be  perma¬ 
nent.  3.  It  ought  not  to  alter  fuch  colours  as  are  in¬ 
tended  to  be  preferved  by  this  means.  It  is  necefiary 
therefore  that  a  varnifh  fhould  be  eafily  extended  or 
fpread  over  the  furface,  without  leaving  pores  or  cavi¬ 
ties  ;  that  it  fhould  not  crack  or  fcale  ;  and  that  it 
fhould  refill  water.  Now  refins  are  the  only  bodies  that 
poffefs  thefe  properties.  Refins  confequently  muft  be 
ufed  as  the  bafes  of  varnifh.  The  quetlion  which  of 
courfe  prefen ts  itfelf  mull  then  be,  how  to  difpofe  them 
for  this  ufe  ?  and  *or  this  purpofe  they  mull  be  difibl- 
ved,  as  minutely  divided  as  poflible,  and  combined  in 
fuch  a  manner  that  the  imperfe£lions  of  thofe  which 
might  be  difpofed  to  fcale  may  be  corrected  by  others. 

Refins  may  be  diffolved  by  three  agents.  1.  By  fix¬ 
ed  oil.  2.  By  volatile  oil.  3.  By  alcohol.  And  ac¬ 
cordingly  we  have  three  kinds  of  varnifh  :  the  fat  or 
oily  varnifh,  elfential  varnifh,  and  fpirit  varnifh.  Be¬ 
fore  a  refin  is  diffolved  in  a  fixed  oil,  it  is  necefiary  to 
render  the  oil  drying.  For  this  purpofe  the  oil  is  boiled 
with  metallic  oxides  ;  in  which  operation  the  mucilage 
of  the  oil  combines  with  the  metal,  while  the  oil  itfelf 
unites  with  the  oxygen  of  the  oxide.  To  accelerate  the 
drying  of  this  varnifh,  it  is  necefiary  to  add  oil  of  tur¬ 
pentine.  The  efiential  varnifhes  confifi  of  a  folution  of 
refin  in  oil  of  turpentine.  The  varnifh  being  applied, 
the  efiential  oil  flies  off,  and  leaves  the  refin.  1  his  is 
*ded  only  for  paintings*  When  refins  are  diffolved  in 
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alcohol,  the  varnifh  dries  very  fpeedily,  and  is  fubjea*  VarnifK. 
to  crack  ;  but  this  fault  is  corrected  by  adding  a  fmall 
quantity  of  turpentine  to  the  mixture,  which  renders  it 
brighter,  and  lefs  brittle  when  dry. 

V  e  fhall  now  give  the  method  of  preparing  a  num¬ 
ber  of  varnifhes  for  different  piirpofes. 

A  Varnijh  for  Toilet-boxes ,  Cafes,  Fans ,  &c— Dif- 
folve  two  ounces  of  gum  maflich  and  eight  ounces  of 
gum  fandarach  in  a  quart  of  alcohol  ;  then  add  four 
ounces  of  Venice  turpentine. 

A  Varnijh  for  Wairif cots,  >  Cane-chairs,  Iron-chairs , 

Grates, — Diffolve  in  a  quart  of  alcohol  eight  ounces  of 
gum  fandarach,  twn  ounces  of  feed  lac,  four  ounces  of 
refin  ;  then  add  fix  ounces  of  Venice  turpentine.  If 
the  varnifh  is  wifhed  to  produce  a  red  colour,  more  of 
the  lac  and  lefs  of  fandarach  fhould  be  ufed,  and  a  lit¬ 
tle  dragon's  blood  fnould  be  added.  This  varnifh  is  fo 
thick  that  two  layers  of  it  are  equal  to  feui  or  five  of 
another. 

A  V arnijb  for  Fiddles ,  and  other  Mufcal  Inftmments . 

— Put  four  ounces  of  gum  fandarach,  two  ounces  of 
lac,  two  ounces  of  gum  maflich,  an  ounce  of  gum 
elemi,  into  a  quart  of  alcohol,  and  hang  them  over  a 
flow  fire  till  they  are  diffolved;  then  add  two  ounces  of 
turpentine. 

Varnijh  in  order  to  employ  Vennilion  for  painting* 
Equipages.— Diffolve  in  a  quart  of  alcohol  fix  ounces  of 
fandarach,  three  ounces  of  gum  lac,  and  four  ounces  of 
rofin  ;  afterwards  add  fix  ounces  of  the  cheapefi:  kind  of 
turpentine  ;  mix  with  it  a  proper  quantity  of  vermilion 
when  it  is  to  be  ufed. 

Gold-coloured  Varnijh. — Pound  feparately  four  ounces 
of  flick  lac,  four  ounces  of  gamboge,  four  ounces  of 
dragon’s  blood,  four  ounces  of  anotta,  and  one  ounce  of 
faffron  :  put  each  of  them  feparately  into  a  quart  of  al¬ 
cohol,  and  expofe  them  for  five  days  in  a  narrow¬ 
mouthed  bottle  to  the  fun,  or  keep  them  during  that 
time  in  a  very  warm  room,  fnaking  them  every  now  and 
then  to  hafien  the  folution.  When  they  are  all  melted, 
mix  them  together.  More  or  lefs  of  each  of  thefe  in¬ 
gredients  will  give  the  different  tints  of  gold  according 
as  they  are  combined.  In  order  to  make  filver  imitate? 
gold  exa6lly  when  covered  with  this  varnifh,  the  quan¬ 
tity  of  ingredients  mufl  be  fomewhat  greater.  The  me¬ 
thod  of  gilding  filver-leaf,  &c.  with  this  varnifh  is  as 
follows  :  The  filver-leaf  being  fixed  on  the  fubjefl,  in 
the  fame  manner  as  gold-leaf,  by  the  interpofition  of 
proper  glutinous  matters,  the  varnifh  is  fpread  upon  the 
piece  with  a  brufh  or  pencil.  The  firfl  coat  being  dry,- 
the  piece  is  again  and  again  waflied  over  with  the  var¬ 
nifh  till  the  colour  appears  fufficiently  deep.  What  is’ 
called  gilt  leather,  and  many  pi£lure  frames,  have  no 
other  than  this  counterfeit  gilding.  Wafhing  them  with 
a  little  rectified  fpirit  of  wine  affords  a  proof  of  this  ;  the 
fpirit  diflolving  the  varnifh,  and  leaving  the  filver-leaf 
of  its  own  whitenefs.  For  plain  frames,  thick  tinfoil 
may  be  ufed  inflead  of  filver.  The  tin-leaf,  fixed  on 
the  piece  with  glue,  is  to  be  burnifhed,  then  polifhed 
with  emery  and  a  fine  linen  cloth,  and  afterwards  with 
putty  applied  in  the  fame  manner  :  being  then  lacquer¬ 
ed  oVcr  with  the  varnifh  five  or  fix  times,  it  looks  very 
nearly  like  burnifhed  gold.  The  fame  varnifh,  made' 
with  a  lefs  proportion  of  the  colouring  materials,  is  ap-* 
plied  alfo  on  works  of  brafs  ;  both  for  heightening  the 
colour  .of  the  metal  to  a  refemblance  with  that  of  gold, 

and 
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“'Varnifh.  and  for  preferving  it  from  being  tarnifhed  or  corroded 
by  the  air. 

Oil  Varni/hes.-~Gum  copal  and  amber  are  the  fub- 
ffances  principally  employed  in  oil  varnifhes  ;  they  pof- 
fefs  the  properties  neceffary  for  varnifhes,  folidity  and 
tranfparency. — The  copal  being  whited,  is  ufed  for 
varnifhing  light,  the  amber  for  dark  colours.  It  is  bed 
to  diffolvethem  before  mixing  them  with  the  oil,  be- 
caufe  by  this  means  they  are  in  lefs  danger  of  being 
fcorehed,  and  at  the  fame  time  the  varnifh  is  more  beau¬ 
tiful.  They  fhould  be  melted  in  a  pot  on  the  fire  $ 
they  are  in  a  proper  date  for  receiving  the  oil  when 
they  give  no  refinance  to  the  iron  fpatula,  and  when 
they  run  off  from  it  drop  by  drop.  The  oil  employed 
fhould  be  a  drying  oil,  and  perfe£lly  free  from  greafe. 
It  fhould  be  poured  into  the  copal  or  amber  by  little 
and  little,  condantly  dirring  the  ingredients  at  the 
fame  time  with  the  fpatula.  When  the  oil  is  vrell 
mixed  with  the  copal  or  amber,  take  it  off  the  fire  5  and 
when  it  is  .pretty  cool,  pour  in  a  greater  quantity  of  the 
effence  of  turpentine  than  the  oil  that  was  ufed.  After 
the  varnifh  is  made,  it  fhould  be  paffed  through  a  linen 
cloth.  Oil  varnifhes  become  thick  by  keeping  ;  but 
when  they  are  to  be  ufed,  it  is  only  neceffary  to  pour  in 
a  little  effence  of  turpentine,  and  to  put  them  for  a  lit¬ 
tle  on  the  fire.  The  turpentine  is  neceffary  in  oil  var- 
nithes  to  make  them  dry  properly  5  generally  twice  as 
much  of  It  is  ufed  as  of  oil.  Lefs  is  neceffary  in  dim¬ 
mer  than  in  winter.  Too  much  oil  hinders  the  varnifh 
from  drying  ;  but  when  too  little  is  ufed,  it -cracks  and 
does  not  fpread  properly.  We  fhall  fubjoin  the  mod 
ufeful  oil  varnifhes  : 

White  Copal  Varnifh. — On  16  ounces  of  melted  co¬ 
pal  pour  four,  fix,  or  eight  ounces  of  linfeed  oil,  boiled 
and  quite  free  from  greafe.  When  they  are  well  mixed, 
take  them  off  the  fire  (not  forgetting  to  dir  them  pro¬ 
perly)  ;  and  when  pretty  cool,  pour  in  16  ounces  of 
the  effence  of  Venice  turpentine.  Pafs  the  varnifh 
through  a  cloth. — Amber  varnifh  is  made  in  the  fame 
way. 

Black  Varnifh  for  Coaches  and  Iron  Work. — This  var.. 
nifh  is  compofed  of  bitumen  of  Paledine,  rofin,  and  am¬ 
ber,  melted  feparately,  and  afterwards  mixed  :  the  oil 
is  then  added,  and  afterwards  the  turpentine,  as  direct¬ 
ed  above.  The  ufual  proportions  are,  12  ounces  of 
amber,  two  ounces  of  rofin,  two  ounces  of  bitumen,  fix 
of  oil,  and  12  of  the  effence  of  turpentine. — Golden-co¬ 
loured  varnifh  may  be  made  alfo  by  fubdituting  linfeed 
oil  for  alcohol. 

Effential  Oil  Varnifhes . — The  only  effential  oil  var¬ 
nifhes  ufed  are  for  pictures.  Picture  varnifhes  fhould  be 
white,  light,  and  quite  tranfparent,  which  will  preferve 
the  colours  without  giving  them  any  difagreeable  tint  \ 
and  it  fhould  be  poffible  to  take  them  off  the  picture 
without  injuring  it.  They  are  ufually  made  of  gum 
madich  and  turpentine  diffotved  together  in  fome  effen- 
tial  oil.  The  varnifh  is  paffed  through  a  cloth,  and  al¬ 
lowed  to  clarify.  It  is  applied  cold  to  the  picture. 

Var nt/ h  for  Glafs,  in  order  to  preferve  it  from  the 
Rays  of  the  Sun. — Pulverife  a  quantity  of  gum  adra- 
gant,  and  let  it  diffolve  for  24  hours  in  the  white  of 
eggs  well  beat  up  ;  then  rub  it  gently  on  the  glafs  with 
a  brufh. 

Varnifhes  before  they  are  ufed  fhould  be  carefully 
&ept  from  dud,  which  would  fpoil  them  >  and  they 


fhould  be  kept  in  a  veffel  quite  clean  and  dry.  When  Varniih 
ufed,  they  fhould  be  lifted  lightly  with  a  brufh,  and 
fpread  upon  a  ground  altogether  free  from  dirt  and 
moidurc.  The  fubdance,  after  being  varnifhed,  fhould 
be  expofed  to  the  heat  of  the  fun,  or  placed  in  a  warm 
room  covered  with  a  glafs  cafe,  to  keep  out  all  filth. 

Oil  varnifhes  require  more  heat  than  alcohol  varnifhes. 

The  varnifh  fhould  be  put  on  very  quickly,  making 
great  drokes  with  the  pencil  or  brufh,  taking  care  that 
thefe  drokes  never  crofs  one  another  \  it  diould  be  fpread 
equally,  and  never  thicker  than  a  leaf  of  paper  ;  a  fe- 
cond  coat  fhould  never  be  put  on  till  the  fird  is  quite 
dry.  If  the  varnifh,  after  being  put  on,  becomes  dull 
and  uneven,  it  mud  be  taken  off  entirely,  and  new  var¬ 
nifh  put  on. 

When  wainfeot  is  to  be  varnifhed,  it  is  fird  painted 
of  a  wooden  colour.  This  colour  is  made  by  infufing  in 
water  either  red  or  yellow  ochre  (according  to  the  co¬ 
lour  wiflied  for),  terra  ombria  (a  kind  of  ochre)  and 
white  lead  j  into  this  as  much  as  neceffary  is  put  of 
parchment  pafe .  Two  thin  coats  of  this  are  to  be  put 
on,  and,  after  they  are  quite  dry,  the  varnifn. 

Varnifhes  are  polifhed  with  pumice-done  and  tripoli 
earth.  The  pumice-done  mud  be  reduced  to  an  impal¬ 
pable  powder,  and  put  upon  a  piece  of  ferge  moiftened 
with  water  ;  with  this  the  varnifhed  fubflance  is  to  be 
rubbed  lightly  and  equally.  The  tripoli  mud  alfo  be 
reduced  to  a  very  fine  powder,  and  put  upon  a  clean 
woollen  cloth  moiftened  with  olive  oil,  with  which  the 
polifhirtg  is  to  be  performed.  The  varnifh  is  then  to  be 
wiped  with  foft  linen,  and,  when  quite  dry,  cleaned 
with  darch  or  Spanifh  white,  and  rubbed  with  the  palm 
of  the  hand  or  with  a  linen  cloth. 

To  recover  colours  or  varnifh,  and  to  take  off  the 
dirt  and  filth  which  may  adhere  to  them,  a  ley  is  ufed 
made  of  potafh  and  the  afhes  of  lees  of  wine.  Take  48 
ounces  of  potafh ,  and  16  of  the  above-mentioned  afhes, 
and  put  them  into  fix  quarts  of  water,  and  the  ley  is 
made  :  inffead  of  the  afhes  an  equal  quantity  of  potafh 
would  probably  do  as  well.  To  clean  dirty  colours,  * 
dilute  fome  of  this  ley  with  four  times  its  quantity  of 
water,  and  rub  the  pi&ure  with  it ;  then  wafh  it  with 
river  water  ;  and  when  dry,  give  it  a  coat  or  two  of 
varnifh.  In  order  to  take  off  a  varnifh,  wafh  it  with 
the  above-mentioned  ley,  then  with  water,  and  then  lift 
it  off  the  fubflance  on  which  it  was  with  any  iron  in- 
flrument,-— We  fhall  finifh  this  article  with  a  deferip- 
tion  of  the  famous  Chinefe  varnifh. 

The  Chinefe  varnifh  is  not  a  compofition,  but  a  refin 
which  exudes  from  a  tree  called  in  China  tfi-chu,  “  var¬ 
nifh  tree.”  This  tree  grows  in  feveral  provinces  of  the 
fouthern  parts  of  China.  The  Chinefe  take  the  follow¬ 
ing  method  of  propagating  this  tree  :  In  fpring  they 
ehoofe  a  vigorous  fhoot  about  a  foot  in  length,  which 
proceeds  immediately  from  the  trunk  }  and  coat  over 
the  lower  part,  by  which  it  adheres  to  the  tree,  with  a 
kind  of  yellow  earth,  at  leaf!  three  inches  in  thicknefs. 

This  coat  is  carefully  covered  with  a  mat,  to  defend  it 
from  rain  and  the  injuries  of  the  air.  Towards  the  au¬ 
tumnal  equinox  they  detach  a  little  of  the  earth,  to  ob~ 
ferve  in  what  condition  the  fmall  roots  are,  which  begin 
to  fpring  forth  from  the  fhoot.  If  they  find  that  the 
filaments  which  compofe  them  are  of  a  reddifh  colour, 
they  judge  it  is  time  to  make  an  amputation  5  but  they 
defer  it  if  the  roots  are  white,  becaufe  this  colour  fhows 

that 
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ana'fj.  fnat  they  are  yet  too  tender  :  they  then  clofe  up  the 
-r—*  coat  again,  and  wait  till  the  fpring  following.  .When 
the  ihoot  is  feparated  from  the  trunk  of  the  tree,  it  is  put 
into  the  earth  5  but  in  whatever  feafon  it  is  planted,  whe¬ 
ther  in  fpring  or  autumn,  great  care  muft  be  taken  to  put 
plenty  of  cinders  into  the  hole  prepared  for  it  5  without 
this  precaution  the  ants  would  deftroy  the  yet  tender 
roots,  or  at  lead  deprive  them  of  all  their  moifture,  and 
caufe  them  to  decay. 

The  Chinefe  do  not  procure  varniih  from  the  tfi-chu 
until  its  trunk  is  nearly  five  inches  in  diameter,  which 
fixe  it  feldom  attains  to  before  feven  or  eight  years. 
Varniih  extrafled  from  a  tree  fmaller  or  of  left,  age 
would  not  have  the  fame  body  and  fplendour.  This  li¬ 
quor  diftiis  only  in  the  night  time,  and  during  the  dim¬ 
mer  feafon.  To  caufe  the  gum  to  flow,  they  m*ake  feve- 
ral  rows  of  incilions  round  the  trunk,  the  number  of 
which  is  proportioned  to  the  vigour  of  the  tree.  The 
firfl:  row  is  feven  inches  from  the  earth,  and  the  red  are 
at  the  fame  di dance  one  from  the  other,  and  continue 
to  the  top  of  the  trunk,  and  even  fometimes  on  the 
boughs  which  are  of  fufficient  ftrength  and  fize.  .  The 
Chinefe  ufe  a  crooked  iron  for  making  thefe  incilions, 
which  mud  run  a  little  obliquely,  and  be  equal  in  depth 
to  the  thieknefs  of  the  bark  •>  they  make  them  with  one 
hand,  and  with  the  other  hold  a  (hell,  the  edges  of  which 
they  infert  into  the  opening,  where  it  remains  without 
any  fupport.  Thefe  incilions  are  made  towards  evening, 
and  next  morning  they  eolle£t  the  varnifh  which  has 
fallen  into  thelhells ;  thefollowingevening  they  are  again 
inferted,  and  this  operation  is  continued  until  the  end  of 
dimmer.  A  thoufand  trees  yield  almod  in  one  night 
20  pounds  of  varnidi. 

While  the  varniih  didils,  it  exhales  a  malignant  va¬ 
pour,  the  bad  effefls  of  which  can  only  be  prevented  by 
prefervatives  and  great  precaution.  The  merchant  who 
employs  the  workmen  is  obliged  to  keep  by  him  a  . large 
vafe  filled  with  rape-oil,  in  which  a  certain  quantity  of 
thofe  flelhy  filaments  have  been  boiled  that  are  found  in 
hug's  lard,  and  which  do  not  melt.  When  the  work¬ 
men  are  going  to  fix  the  fhells  to  the  trees,  they  carry 
fome  of  this  oil  along  with  them,  and  rub  their  face  and 
hands  with  it,  which  they  do  with  greater  care,  when 
they  collea  in  the  morning  the  varniih  that  has  diftilled 
during  night.  After  eating,  they  walh  their  whole  bo¬ 
dies  with  warm  water,  in  which  the  bark  of  the  chefnut 
tree,  fir  wood,  cryftallized  faltpetre,  and  fome  other 
drugs,  have  been  boiled.  When  they  are  at  worK.  near 
the  trees,  they  put  upon  their  heads  a  dnall  cloth  bag 
in  which  there  are  two  holes,  and  cover  the  fore  part  of 
their  bodies  with  a  kind  of  apron  made  of  doe-lkin, 
which  is  fufpended  from  their  necks  with  firings,  and 
tied  round  them  with  a  girdle.  They  alfo  wear  boots, 
and  have  coverings  on  their  arms,  made  of  the  fame 
kind  of  fkin.  The  labourer  who  fliould  attempt  to  col- 
left  varniih  without  ufing  this  precaution,  would  foon 
be  punilhed  for  his  ralhnefs,  and  the  molt  dreadful  ef- 
feas  would  enfue.  The  diforder  (hows  itfelf  by  tetters, 
which  become  of  a  bright  red  colour,  and  fpread  in  a 
very  lliort  time  ;  the  body  afterwards  fwells,  and  the 
fkin  burfis  and  appears  covered  with  an  univerfal  lepro- 
fy.  The  unhappy  wretch  could  not  long  endure  the 
excruciating  pain  which  he  feels,  did  he  not  find  a 
fpeedy  remedy  in  thofe  prefervatives  which  are  ufed 


againfi  the  malignant  and  noxious  exhalations  of  the 
varniih. 

The  feafon  of  collea ing  varniih  being  ended,  the  mer¬ 
chant  puts  it  into  fmall  calks  clofely  flopped.  A  pound 
of  it  newly  made  cofis  him  about  one  Ihilling  and  eight 
pence  fierling  ;  but  he  gains  cent,  per  cent,  upon  it, 
and  fometimes  more,  according  to  the  diftance  of  the 
place  to  which  he  tranfports  it. 

Befides  the  luftre  and  beauty  which  that  varniih  gives 
to  many  of  the  Chinefe  manufaaures,  it  has  alfo  the 
property  of  preferving  the  wood  upon  which  it  is 
laid,  efpecially  if  no  other  matter  be  mixed  with  it. 
It  prevents  it  from  being  hurt  either  by  dampnefs  or 
worms. 

Every  workman  has  a  particular  art  and  method  of 
ufing  the  varniih.  This  work  requires  not  only  much 
fkill  and  dexterity,  but  alfo  great  attention,  to  obferve 
the  proper  degree* of  fluidity  which  the  gum  ought  to 
have,  as  it  .muft  be  neither  too  thick  nor  too  liquid  when 
it  is  laid  on.  Patience  above  all  is  neceftary  in  thofe  who 
wifh  to  fucceed.  To  be  properly  varnilhed,  a  work  muft 
be  done  at  leifure  *,  and  the  whole  fummer  is  fcarcely 
fufficient  to  bring  ft  to  perfection.  It  is  therefore  rare 
to  fee  any  of  thofe  cabinets  which  are  imported  to  us 
from  Canton  fo  beautiful  and  durable  as  thofe  manu¬ 
factured  in  Japan,  Tong-king,  and  Nang-king,  the 
capital  of  the  province  of  Klang-nan  :  not  that  the 
artifts  do  not  employ  the  fame  varniih  *,  but  as  they 
work  for  Europeans,  who  are  more  eafily  pleafed,  they 
do  not  take*  the  trouble  of  giving  the  pieces  which 
come  from  their  hands  all  the  polilh  they  are  capable  of 
receiving. 

There  are  two  methods  of  laying  on  the  varniih  ^ 
the  fimpleft  is,  when  it  is  immediately  laid  on  the  wood. 
The  work  is  firft  polillied,  and  then  daubed  over  with 
a  kind  of  oil  which  the  Chinefe  call  to/ig-yeou.  When 
this  oil  is  dry,  it  receives  two  or  three  coats  of  varniih  \ 
which  remain  fo  tranfparent,  that  all  the  lhades  and 
veins  of  the  wood  may  be  feen  through  them.  If  the 
artift  is  delirous  of  entirely  concealing  the  fubftance  on 
which  they  are  laid,  nothing  is  necefiary  but  to  add  a 
few  more  coats  •,  thefe  give  the  work  a  Alining  furface, 
the  frnoothnefs  of  which  equals  that  of  the  mnft  beautiful 
ice.  When  the  work  is  dry,  various  figures  are  painted 
upon  it  in  gold  and  filver,  fuch  as  flowers,  birds,,  trees, 
temples,  dragons,  &c.  A  new  coat  of  varniih  is  then 
fometimes  laid  over  thefe  figures,  which  preferves  them, 
and  adds  much  to  their  fplendour.  The  fecond  method 
requires  more  preparation.  The  Chinefe  workmen  fix 
to  the  wood  by  means  of  glue  a  kind  of  pafteboard,  com- 
pofed  of  paper,  hemp,  lime,  and  other  ingredients,  well 
beaten,  that  the  varniih  may  incorporate  with  them.  Of 
this  they  make  a  ground  perfeaiy  fmooth  *cd  folid,  over 
which  the  varnifh  is  laid  in  thin  coats,  that  are  left  to 


Varnift. 


dry  one  after  the  other. 

It  often  happens,  that  the  luftre  of  varniflied  tables 
and  other  pieces  of  furniture  is  infenfibly  deftroyed  by 
tea  and  warm  liquors.  “  The  fecret  of  reftoring  to  var¬ 
niih  its  fhining  black  colour  (fays  a.  Chinefe  author)  is 
to  expofe  it  for  one  night  to  a  white  hoar-froft,  or  to 
cover  it  fome  time  with  fnow.”  For  a  method  of  imi¬ 
tating  Chinefe  varnifh^  fee  Turning.  . 

Varnish  alfo  fignifies  a  fort  of  Ihining  coat,  where¬ 
with  potters-ware,  delft-ware,  china-ware,  &c,  are  co¬ 
vered, 


vTro1’  S‘ves  them  a  fmoothnefs  and  luftre.  Melt-  and  other  critics  confound 

i _  , ecl  lead  1S  generally  ufed  for  the  firft,  and  fmalt  for  the 

fecond.  See  Glazing. 

#  Varnish,  among  medalifts,  fignifies  the  colours  an¬ 
tique  medals  have  acquired  in  the  earth. 

The  beauty  which  nature  alone  is  able  to  give  to  me¬ 
dals,  and  art  has  never  yet  attained  to  counterfeit,  en¬ 
hances  the  value  of  them  :  that  is,  the  colour  which 
certain  foils  in  which  they  have  a  long  time  lain  tinges 
the  metals  withal  :  forne'of  which  are  blue,  almoft  as 
.beautiful  as  the  turquoife  ;  others  with  an  inimitable 
vermilion  colour  ;  others  with  a  certain  ffiining  poliffied 
brown,  vaftly  finer  than  Brafil  figures. 

The  moft  ufual  varnifh  is  a  beautiful  green,  which 
hangs  to  the  finefl  ftrokes  without  effacing  them,  more 
accurately  than  the  fineft  enamel  does  on  metals. 

No  metal  but  brafs  is  fufceptible  of  this;  for  the 
green  rufl  that  gathers  on  filver  always  fpoils  it,  and  it 
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mull  be  got  off  with  vinegar  or  lemon  juice. 

Fal fibers  of  medals  have  a  falfe  or  modern  varnifh, 
which  they  ufe  on  their  counterfeits,  to  give  them1  the 
appearance  or  air  of  being  antique.  But  this  may  be 
difeovered  by  its  foftnefs  ;  it  being  fofter  than  the  natu¬ 
ral  varnifh,  which  is  as  hard  as  the  metal  ilfelf. 

Some  depofite  their  fpurious  metals  in  the  earth  for 
a  confiderable  time,  by  which  means  they  contract  a 
•fort  of  varnifh,^  which  may  impofe  upon  the  lefs  know- 
.•ing;  others  ufe  fal  ammoniac,  and  others  burnt  paper. 

>VARRO,  Marcus  Terentius,  the  moft  learned  of 
all  the  Romans,  was  born  28  years  B.  C.  He  was  a 
fenator  of  the  firft  diftindlion,  both  for  birth  and  merit  ; 
and  bore  many  great  offices.  He  was  an  intimate 
friend  of  Cicero  ;  and  this  friend ffiip  was  confirmed  and 
immortalized  by  a  mutual  dedication  of  their  learned 
Words  to  each  other.  Thus  Cicero  dedicated  his  Aca¬ 
demic  Queftions  to  Varro;  and  Varro  dedicated  his 
treatife  on  the  Latin  tongue  to  Cicero.  In  the  civil 
wars  he  was  zealoufly  attached  to  Pompey  ;  but  after 
his  defeat  foon  fubmitted  to  Caffar,  who  was  reconciled 
to  him.  Afterwards  he  applied  his  whole  time  to  let¬ 
ters,  and  had  the  charge  of  the  Greek  and  Latin  libra¬ 
ries  at  Rome.  He  was  above  70  when  Antony  proferi- 
bed  him  ;  however,  he  found  means  to  efcape  and  fave 
his  life,  though  he  could  not  fave  fome  of  his  works  and 
his  library  from  being  plundered  by  the  foldiers.  After 
this  ftorm  was  over,  he  purfued  his  ftudies  as  ufual ;  and 
Pliny  relates,  that  he  continued  to  ftudy  and  to  write 
when  he  was  88  years  of  age.  He  was  80  when  he 
wrote  his  three  books  De  re  Ruftica ,  which  are  ftill  ex¬ 
tant.  Five  of  his  books  De  lingua  Latina ,  which  he 
*tddreffed  to  Cicero,  are  all  extant.  There  remain,  too, 
divers  fragments  of  his  works,  particularly  of  his  Men ip- 
pean  Satires,  which  are  medleys  of  profe  and  verfe  ;  and 
^ca^£er  colledfed  fome  of  his  epigrams  from  among 
tjie  CataleBa  Virgilii .  His  books  De  lingua  Latina ,  and 
De  re  Ruftica,  were  printed  with  the  notes  of  Jofeph 
Scaliger,  Turnebu«,  and  Vidtorius,  by  Henry  Stephens 
at  Paris,  1573,  *n  8vo,  and  have  been  publiffied  fepa- 
rately  fince  among  the  AuBores  de  lingua  Latina,  and 
the  AuBores  de  re  Ruftica . 

1  here  was  another  Varro  of  antiquity,  called  Ataci- 
nus,  who  was  born  about  10  years  after  the  firft,  at  a 
mall  town  near  Narbonne.  Though  infinitely  below 
the  Roman  m  learning,  he  was  at  leaft  as  good,  if  not  a 
fe'Hter,  poet ;  which  perhaps  has  made  Lillius  Gyraldus 


-  them.  He  compofecf  many 

works  in  verfe  ;  fome  fragments  of  which  were  colledt- 
ed,  and  publiffied  with  thofe  of  other  ancient  poets  at 
Lyons  in  1603.  His  chief  works  were,  A  poem’ on 
the  war  with  the  Sequani,  a  people  of  Gaul  ;  and  the 
Aftronomics,  that  went  under  the  name  of  Planciades 
the  grammarian.  iBut  the  A rgonautics ,  in  four  books 
was  what  gained  him  the  greateft  reputation:  and 
though  indeed  nothing  but  a  tranflation  of  Apollonius 
Rhodius,  yet  was  fo  well  done  as  to  be  commended  bv 
Quintilian.  J 

VARRONIA,  a  genus  of  plants  belonging  to  the 
clals  pentandria,  and  arranged  in  the  natural  fyftern 

un^r.  ' r’  AfPer{f°H*-  See  Botany  Index. 

V  AbC  UL  AR,  fomething  confifting  of  divers  veffels 
as  arteries,  veins,  &c.  9 

VASE,  a  term  frequently  ufed  for  ancient  veffels 
dug  from  under  ground,  or  otherwife  found,  and  pre- 


ferved  in  the  cabinets_of  the  curious.  In  architeflure 
the  appellatjon  verfe  is  alfo  given  to  thofe  ornaments 
placed  on  corniches,  fochles,  or  pedeftals,  reprefenting 
the  veffels  of  the  ancients,  particularly  thofe  ufed  in  fa- 
crifice,  as  incenfe-pots,  flower-pots,  &c.  See  PoilT- 
LAND-Vafe. 

VASSAL,  in  our  ancient  cuftoms,  fignified  a  tenant 
or  feudatory ;  or  perfon  who  vowed  fidelity  and  homage 
to  a  lord,  on  account  of  fome  land,  &c.  held  of  him  in 
feej  alfo  a  Have  or  fervant,  and  efpecially  a  domeflic 
of  a  prince.  Vafjailus  is  faid  to  be  quafi  inferior fo - 
eius ;  as  the  vaffal  is  inferior  to  his  mailer,  and  mull 
ferve  him  j  and  yet  he  is  in  a  manner  his  companion,  be- 
caufe  each  of  them  is  obliged  to  the  other.  See  Feodal 
System, 

VATICAN,  a  magnificent  palace  of  the  pope  in 
Rome,  which  is  faid  to  confifl  of  feveral  thoufand  rooms; 
but  the  parts  of  it  moft  admired  are  the  grand  ftaircafe, 
the  pope’s  apartment,  and  efpecially  the  library,  which  is’ 
one  of  the  richeft  in  the  world,  both  in  printed  books 
and  manuferipts. 

VAUBAN,  Sebastian  le  Prestre,  Seigneur. 
DE,  marfhal  of  France,  and  the  greateft  engineer  that 
country  ever  produced,  was  born  in  1633.  He  difplay- 
ed  his  knowledge  of  fortification  in  the  courfe  of  many 
fieges,  and  hisfcrvices  were  rewarded  with  the  firft  mi¬ 
litary  honours*  He  was  made  governor  of  Lille  in 
1668,  commiffary  general  of  the  fortifications  of  France 
in  16.78,  governor  of  the  maritime  parts  of  Flanders  in 
1689,  and  a  marffial  of  France  in  1703.  He  died  in 
1707,  after  having  brought  the  arts  of  attacking  and 
defending  fortified  places  to  a  degree  of  perfe&ion  un¬ 
known  before.  His  writings  on  thefe  fubjedls  are  in 
great  efteem. 

VAUDOIS,  Valdenses,  or  IVa/denftes,  in  ecclefi- 
aftical  hiftory,  a  name  given  to  a  fe&  of  reformers,  who 
ma^de  their  firft  appearance  about  the  year  1160. 

I  he  origin  of  this  famous  fedt,  according  to  Mo- 
ffieim,  was  as  follows  :  Peter,  an  opulent  merchant  of 
Lyons,  furnamed  Valdenfts,  or  Validiftus  from  Vaux  or 
V  aid  urn,  a  town  in  the  marquifateof  Lyons,  being  ex¬ 
tremely  zealous  for  the  advancement  of  true  piety  and 
Chriftian  knowledge,  employed  a  certain  prieft  called 
oteplianuS'  de  Evifa,  about  the  year  1160,  in  translating 
from  Latin  into  French  the  four  Gofpels,  with  other 
books  of  Holy  Scripture,  and  the  moft  remarkable  fen- 
tences  of  the  ancient  dodtors,  which  were  fo  highly 
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\  ulois  efteemed  in  this  century.  But  no  fooner  had  he  perufed 
|  thefe  facred  books  with  a  proper  degree  of  attention', 

U  ulta’  than  he  perceived  that  the  religion  which  was  now 
i  taught  in  the  Roman  church,  differed  totally  from  that 
which  was  originally  inculcated  by  Chrift  and  his  apo- 
flles.  Struck  with  this  glaring  contradi£tion  between 
the  doftrines  of  the  pontiffs  and  the  truths  of  the  Gofpel, 
'and  animated  with  zeal,  he  abandoned  his  mercantile 
vocation,  diflributed  his  riches  among  the  poor  (whence 
the  Waldenfes  were  called  poor  men  of  Lyons ),  and 
forming  an  affociation  with  other  pious  men,  who  had 
adopted  his  fentiments  and  turn  of  devotion,  he  began  in 
the  year  il8oto  affume  the  quality  of  a  public  teacher, 
and  to  inftruft  the  multitude  in  the  do6trines  and  pre¬ 
cepts  of  Chriftianity. 

Soon  after  Peter  had  affumed  the  exercife  of  his  mi- 
niftry,  the  archbifhop  of  Lyons,  and  the  other  rulers  of 
the  church  in  that  province,  vigoroufly  oppofed  him. 
However,  their  oppofition  was  unfuccefsful  ;  for  the 
purity  and  fimplicity  of  that  religion  which  thefe  good 
men  taught,  the  fpotlefs  innocence  that  (hone  forth  in 
their  lives  and  a£tions,  and  the  noble  contempt  of  riches 
and  honours,  which  was  confpicuous  in  the  whole  of  their 
oonduft  and  converfation,  appeared  fo  engaging  to  all 
fuch  as  had  any  fenfe  of  true  piety,  that  the  number  of 
their  followers  daily  increafed. — They  accordingly  for¬ 
med  religious  affemblics,  firft  in  France,  and  afterwards 
in  Lombardy,  from  whence  they  propagated  their  fe£t 
throughout  the  other  provinces  of  Europe  with  incredible 
rapidity,  and  with  fuch  invincible  fortitude,  that  neither 
fire,  nor  fword,  nor  the  mod  cruel  inventions  of  mercilefs 
persecution,  could  damp  their  zeal,  or  entirely  ruin  their 
caufe. 

VAULT,  in  ArchiuElure,  an  arched  roof,  fo  contrived 
that  the  (tones  which  form  it  fuftain  each  other. 

Vaults  are  on  many  occafions  to  be  preferred  to  foffits 
or  flat  ceilings,  as  they  give  a  greater  height  and  eleva¬ 
tion,  and  are  befides  more  firm  and  durable. 

VAYER.  See  Mothe. 

VAYVODE,  or  Vaivode.  See  Wayyvode. 
UBES,  St,  a  fea-port  town  of  Portugal,  in  the  pro¬ 
vince  of  Eftremadura,  feated  on  a  bay  of  the  Atlantic 
ocean,  21  miles  fouth  of  Lifbon.  It  (lands  on  an  emi¬ 
nence,  with  a  very  (trong  caftle  built  on  a  rock.  The 
foil  around  is  fertile  in  corn,  wine,  and  fruits  ;  and  it  is 
furniffied  with  good  fifti  from  the  fea,  and  a  fmall  lake  in 
the  neighbourhood.  Here  great  quantities  of  fine  fait 
are  made,  which  is  carried  to  the  American  plantations. 
E.  Long.  8.  54.  N.  Lat.  38.  22. 

UBIQUITARI ANS,  formed  from  ubique,  “  every¬ 
where,”  in  ecclefiaftical  hi  (lory,  a  fe<R  of  Lutherans 
which  rofe  and  fpread  itfelf  in  Germany  ;  and  whofe 
diltinguifhing  doctrine  was,  that  the  body  of  Jefus  Chrift 
is  everywhere,  or  in  every  place. 

Brentins,  one  of  the  earlieft  reformers,  is  faid  to  have 
firft  broached  this  error,  in  1 560.  Luther  himfelf,  in 
his  controverfy  with  Zuinglius,  had  thrown  out  fome 
unguarded  expreflions,  that  feemed  to  imply  a  belief  of 
the  omniprefence  of  the  body  of  Chrift  ;  but  he  became 
fenfible  afterwards,  that  this  opinion  was  attended  with 
great  difficulties,  and  particularly  that  it  ought  not  to 
be  made  ufe  of  as  a  proof  of  Chrift’s  corporal  prefence 
in  the  eucharift.  However,  after  the  death  of  Luther, 
this  abfurd  hypothefis  was  renewed,  and  d refled  up  in 
&  fpecious  and  plaufible  form  by  Brentius,  Chemni- 
Vol.  XX.  Part  II. 
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tius,  and  Andrceas,  who  maintained  the  communica-  Ubiquita- 
tion  of  the  properties  of  Chrift’s  divinity  to  his  human  rians 
nature.  It  is  indeed  obvious,  that  every  Lutheran  who 
believes  the  do&rine  of  confubftantiation  (fee  SUPPER  u 
of  the  Lord ),  whatever  he  may  pretend,  muft  be  an  Ubi- 
quitarian. 

UBIQUITY,  Omnipresence  ;  an  attribute  of  the 
Deity,  whereby  he  is  always  intimately  prefent  to  all 
things  ;  gives  the  effc  to  all  things ;  knows,  preferves, 
and  does  all  in  all  things. 

UDDER,  in  comparative  anatomy,  that  part  in 
brutes  wherein  the  milk  is  prepared,  anfwering  to  the 
mammae  or  breads  in  women.  See  Anatomy,  Com¬ 
parative. 

VEDAS,  the  facred  books  of  the  Hindoos,  believed 
to  be  revealed  by  God,  and  called  immortal \  They  are 
confidered  as  the  fountain  of  all  knowledge  human  and 
divine,  and  are  four  in  number ;  of  which  we  have  the 
following  account  in  the  firft  volume  of  the  Afiatic  Re- 
fcarchcs  :  the  Rigveda  confifts  of  five  fedtions  ;  the  Ta - 
jurveda  of  eighty-fix ;  the  Samaveda  of  a  thoufand  ;  and 
the  At'harvaveda  of  nine;  with  eleven  hundred  fac'ha’s , 
or  branches,  in  various  divifions  and  fubdivifions.  The 
Vedas  in  truth  are  infinite;  but  have  been  long  reduced 
to  this  number  and  order  :  the  principal  part  of  them  is 
that  which  explains  the  duties  of  man  in  a  methodical 
arrangement  ;  and  in  the  fourth  is  a  fyftem  of  divine 
ordinances. 

From  thefe  are  reduced  the  four  Vpavedas ,  the  firft  of 
which  was  delivered  to  mankind  by  Brahma,  Indra, 
DhanwaNTARI,  and  five  other  deities  ;  and  comprifes 
the  theory  of  diforders  and  medicines,  with  the  pra6tical 
methods  of  curing  difeafes. 

The  fecond  confifts  of  mufic,  invented  for  the  pur- 
pofe  of  railing  the  mind  by  devotion  to  the  felicity  of 
the  Divine  nature  ;  the  third  treats  of  the  fabrication 
and  ufe  of  arms  ;  and  the  fourth  of  fxtyfour  mechani¬ 
cal  arts.  Of  however  little  value  wre  may  efteem  the 
mechanical  arts  of  the  Hindoos,  and  however  defpicable 
their  theological  fyftem  may  really  be,  the  Upaveda , 
which  treats  of  difeafes  and  the  method  of  curing  them, 
furely  deferves  to  be  ftudied  by  every  European  phyfi- 
cian  pra&ifing  in  India.  There  are  indeed  a  great 
number  of  medical  books  in  the  Shanfcrit  language 
worthy  of  attention  ;  for  though  the  theories  of  their 
authors  may  be  groundlefs  and  whimfieal,  they  contain 
the  names  and  deferiptions  of  many  Indian  plants  and 
minerals,  with  their  ufes,  difeovered  by  experience ,  in 
the  cure  of  difeafes. 

VEDETTE,  in  War ,  a  centinel  on  horfeback,  with 
his  horfe’s  head  towards  the  place  whence  any  danger  is 
to  be  feared,  and  his  carabine  advanced,  with  the  butt- 
end  againft  his  right  thigh.  When  the  enemy  has  en¬ 
camped,  there  are  vedettes  pofted  at  all  the  avenues, 
and  on  all  the  rifing  grounds,  to  watch  for  its  fecurity. 

To  VEER  and  Haul,  to  pull  a  rope  tight,  by  draw¬ 
ing  it  in  and  (lackening  it  alternately,  till  the  body  to 
which  it  is  applied  acquires  an  additional  motion,  like 
the  increafed  vibrations  of  a  pendulum,  fo  that  the  rope 
is  ftraitened  to  a  greater  tenfion  with  more  facility  and 
difpatch.  This  method  is  particularly  ufed  in  hauling 
the  bowlines. 

The  wind  is  faid  to  veer  and  haul  when  it  alters  its 
direction,  and  becomes  more  or  lefs  fair.  Thus  it  is 

faid  to  veer  aft  and  to  haul  forward. 

3  X  Veer, 
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■Veer  V  E'ER,  Ter -Veer,  anciently  Camp-Veer,  a  town  of 

Vela.  Zealand  in  the  United  Provinces,  {landing  at  the  mouth 
Schelde,  about  four  miles  from  Middle- 
burgh,  and  eight  from  Fludiing.  Veer,  in  Dutch,  fig- 
nifies  a  paffage  or  ferry  over  an  arm  of  the  fea  or  a 
river  ;  and  as  there  was  once  a  lorry  here  over  the 
Schelde  to  the  village  of  Compen,  on  the  ifland  of 
North  JBeveland,  the  town  thereby  got  the  name  of 
Veer,  Camp-Veer,  and  Tcr-Veer .  It  is  well  fortified, 
and  formerly  enjoyed  a  good  trade,  efpecially  to  Scot¬ 
land  5  the  natives  enjoying  particular  privileges  here, 
i  be  harbour  is  very  good,  and  the  arfenal  the  bed  fur¬ 
led  in  the  world.  Hence  the  Veres,  aneiently  earls 
of  Oxford,  are  faid  to  have  derived  both  their  origin 
and  name. 

VEERING,  or  Wearing,  the  operation  by  which 
a  lhip,  in  changing  her  eourfe  from  one  board  to  the 
other,  turns  her  ftern  to  windward.  Hence  it  is  ufed 
in  oppofition  to  Racking,  wherein  the  head  is  turned  to 
the  wind  and  the  dern  to  leeward.  See  Seamanship. 

VEGA,  Lopez  de,  a  celebrated  Spanidi  poet.  He 
was  the  Ion  of  Felix  de  Vega  and  Francifca  Fernandez, 
who  were  both  defeended  from  honourable  families,  and 
lived  in  the  neighbourhood  of  Madrid.  Our  poet  was 
born  in  that  city  on  the  25th  of  November  1  $62.  He 
was,  according  to  his  own  expredion,  a  poet  from  his 
cradle  •  and  beginning  to  make  verfes  before  he  had 
learned  to  write,  he  ufed  to  bribe  his  elder  fehool-fel- 
3o ws  w i tli  part  of  his  breakfad,  to  commit  to  paper  the 
lines  he  had  eompofed.  Having  lod  his  father  while  he 
was  yet  dill  a  child,  he  engaged  in  a  frolic  very  natural 
to  a  lively  boy,  and  wandered  with  another  lad  to  vari¬ 
ous  parts  of  Spain,  till,  having  fpent  their  money,  and 
being  conduced  before  a  magidrate  at  Segovia  for  of¬ 
fering  to  fell  a  few  trinkets,  they  were  lent  home  again 
to  Madrid.  Soon  after  this  adventure,  our  young  poet 
was  taken  under  the  proledlion  of  Geronimo  Manrique, 
bifhop  of  Avila,  and  began  to  didinguilh  himfelf  by  his 
dramatic  compofitions,  whieh  were  received  with  great 
applaufc  by  the  public,  though  their  author  had  not  yet 
completed  his  education  :  for,  after  this  period,  he  be¬ 
came  a  member  of  the  univerfity  of  Aleala,  where  he 
devoted  himfelf  for  four  years  to  the  dudy  of  philo- 
fopny.  He  was  then  engaged  as  fecretary  to  the  duke 
of  Alva,  and  wrote  his  Arcadia  in  compliment  to  that 
patron:  who  is  frequently  mentioned  in  his  occafional 
poems.  He  quitted  that  employment  on  his  marriage 
with  Ifabel  de  Urbina,  a  lady  (fays  his  friend  and  bio¬ 
grapher  Perez  de  Mont al van)  beautiful  without  arti¬ 
fice,  and  virtuous  without  affe&ation.  His  domedic 
Lappinefs  vvas  foon  interrupted  by  a  painful  incident : 
Having  written  fome  lively  verfes  in  ridicule  of  a  perfon 
who  had  taken  fome  injurious  freedom  with  his  charac¬ 
ter,  he  received  a  challenge  in  confequence  of  his  wit  ; 
and  happening,  in  the  duel  which  enfued,  to  give  his 
adverfary  a  dangerous  wound,  he  was  obliged  to  fly 
from  his  family,  and  (helter  himfelf  in  Valencia.  He 
redded  there  a.confiderable  time  ;  but  eonnubial  affec¬ 
tion  recalled  him  to  Madrid.  His  wife  died  in  the  year 
of  his  return.  His  afdidlion  at  this  event  led  him  to  re- 
linquifh  his  favourite  dudies,  and  embark  on  board  the 
Armada  which  was  then  preparing  for  the  invadon  of 
England.  He  had  a  brother  who  ferved  in  that  deet  as 
a  lieutenant  j  and  being  {hot  in  an  -engagement  with 
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fome  Dutch  veffels,  his  virtues  were  celebrated  by  our 
affii6led  poet,  whole  heart  w-as  peculiarly  alive  to  every  Vepett 
generous  affetfion.  After  the  ill  fuecefs  of  the  Armada,  ^ok, 
the  difconlolate  Lopez  de  Vega  returned  to  Madrid, 
and  became  fecretary  to  the  marquis  of  Malpica,  to 
whom  be  lias  addreffed  a  grateful  fonnet.  From  the 
ferviee  of  this  patron  he  palled  into  the  houfehold  of  the 
count  of  Lemos,  whom  he  celebrates  as  an  inimitable 
poet.  He  was  once  more  induced  to  quit  his  attendance 
011  the  great,  for  the  more  inviting  comforts  of  a  mar¬ 
ried  life.  His  fecond  choiee  was  Juana  de  Guardio,  of 
noble  birth  aftd  fingular  beauty.  By  this  lady  he  had 
two  children,  a  fon  who  died  in  his  infancy,  and  a 
daughter  named  Feliciana ,  who  furvived  her  father. 

Hie  death  of  his  little  boy  is  faid  to  have  haftened  that 
oi  his  wife,  whom  he  had  the  misfortune  to  lofc  in  about 
{even  years  after  his  marriage.  Having  now  experi¬ 
enced  the  preeaiioufnefs  of  all  human  enjoyments,  he 
devoted  himfelf  to  a  religious  life,  and  fulfilled  all  the 
duties  of  it  with  the  mod  exemplary  piety  :  dill  conti. 
nuing  to  produee  an  adonidiing  variety  of  poetical  eom- 
pofitions.  His  .talents  and  virtues  procured  him  many 
unfolicited  honours.  Pope  Urban  VIII.  lent  him  the 
crofs  of  Malta,  with  the  title  of  Dodlor  in  Divinity, 
and  appointed  him  to  a  place  of  profit  in  the  Apodolic 
Chamber  :  favours  for  which  he  expreffed  his  gratitude 
by  dedicating  his  Corona  Irogica  (a  long  poem  on  the 
fate  of  Mary  queen  of  Scots)  to  that  liberal  pontiff.  In 
his  73d  year  he  felt  the  approaches  of  death,  and  pre¬ 
pared  himfelf  for  it  with  the  utmoil  eompofure  and  de¬ 
votion.  His  lad  hours  were  attended  by  many  of  his 
intimate  friends,  and  particularly  his  chief  patron  the 
duke  of  Seda,  whom  he  had  made  his  executor  \  leaving 
him  the  care  of  his  daughter  Feliciana,  and  of  his  vari¬ 
ous  manuferipts.  ihe  manner  in  which  he  took  leave 
of  thofe  lie  loved  was  mod  tender  and  affedlir.g.  He 
faid  to  his  difciple  and  biographer  Montalvan,  That  true 
fame  confided  in  being  good  :  and  that  he  would  will- 
ingly  exchange  all  the  applaufes  he  had  received  to  add 
a  Angle  deed  of  virtue  to  the  a&ions  of  his  life.  Hav- 
ing  given  his  dying  benedi&ion  to  his  daughter,  and 
performed  the  lad  eeremonies  of  his  religion,  he  expired 
on  the  25th  of  Aug  lift  1635. 

"VEGETABLE  Physiology. — Under  the  article 
Botany,  and  alfo  under  Plant,  we  have  already  de¬ 
livered  fome  of  the  commonly  received  doctrines  on  this 
iubjedl.  But  as  fome  late  invedigatiens  feem  to  lead 
to  new  views  with  regard  to  the  drudlure  and  nature  of 
vegetables,  we  have  thought  it  neceffary  to  refume  the 
fubjedl,  and  to  give  as  full  a  detail  of  the  experiments  and 
obfervations  to  which  we  allude  as  our  limits  will  per¬ 
mit  :  wc  dial!  fird  treat  of  the  drudlure,  and  fecond- 
ly  of  the  phyfiology  of  plants. 

I.  Structure  of  Plants.— -In  confideringthedrue- 
ture  or  anatomy  of  plants,  we  diall  treat,  id,  of  the 
root  \  2d,  of  the  dem  and  branches  \  3d,  of  the  leaves j 
and  4th,  of  the  flowers  3  in  the  order  in  which  they  are 
noYvr  enumerated. 

1  >  Ihe  ROOT. — The  root  is  that  organ  belonging  to 
vegetables  by  which  they  are  dip  plied  with  nourilhment, 
and  by  which  they  are  fixed  to  a  commodious  fituation. 

It  was  formerly  fuppofed  to  be  eompofed  of  outer  and 
inner  bark,  of  Yvood,  and  of  pith  *,  but  Mrs  Ibbetfon,  who  *  $ck  I 
has  lately  communicated  *  to  the  public  the  refults  of  an  Jour  **  J 

elaborate 
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fc  :able  elaborate  feries  of  experiments  on  this  fubjeft,  thinks 
Fir j  logy.  that  it  is  wholly  compofed  of  the  rind  much  thickened, 
U"1  <JlsoJ  with  perhaps  a  very  little  of  the  outer  bark,  but  no  inner 
bark;  of  a  quantity  of  wood,  hardly  any  pith,  and  no 
fpiral  veffels.  Mrs  Ibbetfon  fearched  in  vain  for  the 
larger  veffels  of  the  inner  bark,  till  it  occurred  to  her  that 
the  want  of  this  bark  accounted  for  there  being  no 
leaves  on  the  root.  Mrs  Ibbetfon  had  often  been  af- 
fured  that  roots  were  found  bearing  leaves,  but  on  dif- 
fe&ion  ofthefc  fuppofed  roots,  (he  found  that  they  were 
branches  which  eroded  the  root. 

The  root  confifts  of  the  caudex,  flock  or  main  body, 
and  of  the  radiculae  or  fibres  which  arife  from  the  cau- 
dex,  and  are  the  organs  by  which  the  moiflure  is  imme¬ 
diately  imbibed. 

In  botanical  terminology,  we  generally  confider  all 
that  part  of  a  plant  which  is  Under  ground  as  the  root ; 
but  Linne  comprehends  under  his  definition,  what  we 
term  the  body  or  trunk  of  the  plant;  and  he  went  fo 
far  as  to  call  the  flems  of  trees  “  roots  above  ground y” 
but  as  Dr  Smith  juflly  remarks,  this  feems  paradoxical 
and  fcarcely  correal.  Dr  Smith  adds,  that  perhaps  it 
would  be  more  accurate  to  call  the  caudex  a  fublerra - 
neousflem;  although  he  is  rather  inclined  to  think  that 
it  has  functions  diftinft  from  the  flem,  analogous  to  di- 
geftion;  for  there  is  evidently  a  great  difference  in  many 
cafes,  between  the  fluids  of  the  root,  at  ieafl  the  fecret- 
ed  ones,  and  thofe  of  the  reft  of  the  plant. 

In  botanical  phyliology,  by  the  term  root ,  is  often  un- 
derffood  the  parts  only  which  ferve  to  keep  the  plants 
firm  in  the  ground :  thus  the  bulbous  and  flefhy  roots 
as  they  are  called,  are,  ftri6lly  fpeaking,  not  roots;  the 
radiculae  or  fibres  being  the  real  roots.  The  duration 
of  roots  is  various;  they  are  either  annual,  biennial,  or 
perennial. 

2.  The  Stems  and  BRANCHES. — Linne  long  ago  dh 
vided  the  ftems  of  trees  into  four  parts;  the  rind,  the 
bark,  the  wood,  and  the  pith:  and  nearly  a  fimilar  divh 
fion  has  been  adopted  by  moft  vegetable  phyfiologifts 
till  the  prefent  time. 

Mrs  Ibbetfon  (aided  by  a  powerful  folar  microfcope), 
however,  thinks  that  nature  points  out  a  more  regular 
divifion,  a  divifion  marked  not  only  by  the  form,  but 
by  the  difference  of  the  juices,  with  which  the  parts  are 
f welled. 

Mrs  Ibbetfon  divides  the  ftem  of  trees  into  fix  parts  : 
I.  The  rind;  2.  The  bark  and  inner  bark;  3.  The 
wood;  4.  The  fpiral  nerves;  5.  The  nerves  or  circle  01 
life  (corona  of  Hill)  ;  and,  6.  The  pith. 

Of  the  rind . — Mrs  Ibbetfon  conceives  the  rind  to 
be  merely  an  outward  covering  to  the  tree,  which  pre¬ 
vents  its  juices  from  being  evaporated  by  the  influence 
of  the  fun’s  heat.  The  rind  is  continued  under  ground  : 
but  it  may  be  as  ufeful  there  to  prevent  the  entrance  of 
the  duff  and  earth,  the  preffure  of  ffones,  or  the  injury 
of  infers. 

The  rind  is  compofed  of  two  rows  of  cylinders,  with  a 
Angle  line  to  divide  them.  'The  cylinders  are  filled 
with  a  pellucid  liquor.  There  are  feldom  more  than 
four  or  five  layers  or  veffels  in  the  rind;  but  it  is  in  ge¬ 
neral  fo  covered  with  parafitic  plants,  as  powdery  li¬ 
chens,  &c.  that  its  thicknefs  is  often  more  than  dou¬ 
bled. 

I  he  rind  does  not  appear  to  be  neceffary  to  plants  in 
general,  as  there  are  many  in  which  the  bark  fervea 


as  a  covering  in  its  (lead ;  but  it  feems  to  form  an  effen-  Vfegetablfc 
tial  part  of  trees.  Phyfioiogy.^ 

2.  Of  the  barh  and  inner  bark. — Thefe  parts,  though 
certainly  different  as  to  form ,  contain  the  fame  kind  of 
juice;  and  being  fo  nearly  allied,  may  be  treated  of  as 
one.  From  the  bark  and  inner  bark  the  leaves  take 
their  origin,  as  will  be  fliown  when  wc  come  to  treat  of 
the  formation  of  the  leaf-bud.  Mrs  Ibbetfon  conceives 
that  the  juice  of  the  bark  is  the  blood  of  the  tree. 

In  the  bark  alone  are  produced  the  gums,  the  refins, 
the  oil,  the  milk,  &c. ;  in  fhort  all  that  belongs  to  the 
tree;  gives  taffe  to  it;  all  that  makes  one  plant  differ 
from  another,  and  all  its  virtues,  if  the  expreflion  may 
be  ufed.  The  bark  is  generally  green ;  the  inner  bark 
white,  yellow,  or  green.  The  former  confiils  of  veffels 
eroding  each  other;  the  latter  of  bundles  of  veffels  of 
two  fizes.  The  large  veffels  confiil  of  broad  cylinders, 
having  a  bottom  with  a  hole  in  it,  through  which  the 
liquid  paffes,  though  not  with  perfedl  eafe. 

Mrs  Ibbetfon  fays  that  on  expofing  feveral  pieces  of 
the  inner  bark  to  the  folar  microfeope*  the  moment  (he 
turned  the  light  on  the  fpecimen,  the  j  uice,  which  had 
before  proceeded  up  the  pipes  rather  (lowly,  was  fudden- 
ly  propelled  forward  with  a  force  truly  aftoniiliing. 

When  the  heat  and  light  were  increafed  by  caufing 
the  focus  of  the  ray3  to  fall  on  the  veffels,  the  fide  divi- 
fions  of  the  veffels  were  broken  through,  thus  inundat¬ 
ing  the  fpecimen  ;  but  when  a  proper  degree  of  light 
and  heat  was  kept  up,  it  was  curious  to  obferve  the  li¬ 
quid  palling  from  pipe  to  pipe,  in  one  regular  and  eafy 
flow,  making  only  a  fliort  flop  as  it  iffued  through  the 
ftraitened  apertures  at  the  bottom  of  the  veffels.  Mrs 
Ibbetfon  has  often  flood  for  more  than  an  hour  watch¬ 
ing  the  current,  (which  paffes,  however,  much  (lower 
than  the  fap  docs),  nor  could  file  perceive  while  the 
heat  and  light  were  on  it,  that  it  required  any  addi¬ 
tional  expedient  to  haften  its  momentum ;  but  during 
the  cold  and  darknefs  of  night,  (Ire  fuppofes  that  the 
preffure  of  the  baftard  grain  mentioned  by  Mr  Knight, 
may  very  likely  aflift  its  flow,  as  it  is  at  night  that  the 
baffard  grain  is  preffed  againft  the  cylinders. 

The  baffard  grain  is  found  however  only  in  the  wood  ; 
but  the  contraction  at  the  bottom  of  the  large  vefflff  of 
the  inner  bark,  may  probably  ferve  the  fame  purpofe, 
the  impetus  of  the  current  being  increafed  by  the  leffen- 
ing  of  the  apertures  of  the  veffejs. 

The  veffels  of  the  inner  bark  are  very  thick  in  pro¬ 
portion  to  their  fize,  and  there  is  placed  in  them  a  pe¬ 
culiar  circular  body,  which  refembles  a  cullender  full  oi 
holes  fo  fmall  that  no  liquid  could  pafs  them.  In  view¬ 
ing  the  thick  juice  which  runs  through  thefe  pipes,  Mrs 
Ibbetfon  obfferved  manv  bubbles  of  air,  t  he  fize  of  which 
was  increafed  or  diminiftted  according  to  the  tempera¬ 
ture  ;  and  as  their  fize  varied,  fo  was  the  flow  of  the 
liquid  accelerated  or  retarded.  To  fee  thefe  veffels 
well,  the  fpecunens  may  be  placed  in  a  baiket  which  is 
to  be  faflctied  in  a  running  dream  for  fome  time,  or 
boiled  thoroughly,  and  then  thrown  into  green  wax 
perfe&ly  melted. 

Mirbel  fays  that  “  fome  plants  have  the  fame  juices 
in  every  part  of  them  :”  but  Mrs  Ibbetfon  does  not  coin¬ 
cide  with  his  idea,  for  (lie  did  not  find  it  to  be  fo;  though 
the  potent  fmell  of  the  liquid  belonging  to  the  bark 
often  extends  to  other  parts  of  the  plant,  yet  it  general¬ 
ly  van ifbes  if  kept  feparate  for  a  day,  or  becomes  fo 
J  3X2  faint 
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Vegetable  faint  in  comparifon  with  the  real  liquid  of  the  bark  as 
Physiology.  to  prove  that  it  does  not  form  an  ingredient  of  thefe 
V_r"  parts.  Mirbel  fays  that  the  cylinders  of  the  inner  bark 
are  merely  vacancies  of  the  ordinary  veffels  ;  but  Mrs 
Ibbetfon  ftates  that  they  are  exadlly  the  fame  as  thefe 
veffels,  and  occupy  the  fame  place. 

They  have  a  peculiar  ftiape,  being  unlike  any  other 
veffels  of  the  tree,  and  they  perform  a  particular  of¬ 
fice. 

The  veffels  of  the  bark  are  fmaller,  and  more  firople 
than  thofe  of  the  inner  bark,  and  are  divided  by  a  line 
or  two,  running  longitudinally  between  them. 

3.  Of  the  Wood.— This  is  a  very  obvious  part.  Place 
the  item  of  any  plant  in  a  coloured  liquid,  and  every 
veffel  which  conveys  the  fap  from  the  earth  to  the  top 
of  the  tree  will  be  tinged. 

The  fap  is  a  thin  watery  liquor,  probably  medicated 
from  the  earth,  in  order  to  become  fuitable  for  the  life 
of  vegetables. 

Mrs  Ibbetfon  fuppofes  that  the  fap  may  vary  with  the 
foil,  though  on  trial  (he  has  never  found  that  change 
which  might  have  been  fufpe&ed. 

If  we  make  a  tranfverfe  feftion  of  the  ftem  of  a  tree, 
two  different  kinds  of  layers  prefent  themfelves  in  the 
wood  *,  fome  running  in  a  circular  manner,  which  tim¬ 
ber  merchants  call  the  fiver  grain  ;  and  others  from  the 
circumference  to  the  centre,  which  they  denominate  the 
bajiard  grain .  Linne  long  ago  believed  that  one  of 
the  circular  layers  was  added  to  the  tree  each  year. 
This  opinion  has  often  been  controverted,  and  among 
others  by  Duhamel  and  Mirbel  *,  but  Mrs  Ibbetfon  has 
had  an  opportunity  of  verifying  the  accuracy  of  Linne’s 
opinion.  She  alfo  obferved  that  the  layer  was  large 
or  fmall  according  to  the  expofure  of  the  tree,  and 
the  favourablenefs  of  the  feafon  :  thus  in  expofed  fix¬ 
ations,  the  circles  taken  as  a  whole,  were  much  narrow¬ 
er  than  in  trees  not  expofed.  In  fome  trees  fhe  noticed 
only  half  a  circular  layer. 

Mrs  Ibbetfon  thinks  the  baflard  ftripe  confifts  of  two 
lines  or  firings  with  a  little  fcale  between  them  ;  and 
they  appear  from  their  extreme  fufeeptibility  to  be  form¬ 
ed  of  the  fame  leather-like  fubfiance  as  the  fpiral  veflels, 
which  we  are  immediately  to  notice. 

Mr  Knight  merely  calls  them  feales ;  but  as  he 
mentions  their  prefling  dole  (which  they  certainly  do) 
to  the  cylinders  at  night,  and  during  cold  weather,  it 
is  obvious  (whichever  of  the  opinions  we  adopt)  that 
the  baflard  grains  are  capable  of  fupplying  the  place  of 
the  fun’s  rays,  by  their  preffure. 

1  he  wood-veffels  are  far  more  Ample  in  ftru&ure 
that  thofe  of  the  bark  ;  they  are  very  narrow  cylinders, 
and  the  two  rows  next  to  the  corona  are  covered  by  the 
fpiral  veffels. 

It  is  indeed  difficult  to  determine  the  exaft  extent  of 
the  fpiral  veffels  even  with  the  afliftance  of  the  folar 
microfcope,  for  it  is  by  unwinding  them  alone  that  they 
Can  be  known  5  and  their  extreme  finenefs  confufes,  in 
confequencc  of  which  they  have  been  taken  for  fap  vef¬ 
fels.  Neither  Mr  Knight  nor  Mirbel  was  led  into  this 
miftake,  and  Mrs  Ibbetfon  thinks  that  there  can  be  no 
doubt  that  thefe  veffels  (formerly  fo  called)  are  folid 
firings  which  hold  no  liquid. 

The  veffels  of  the  wood  may  be  beft  feen  in  flices  of 
fiems  of  young  trees  5  and  if  not  very  vifible  when 


recently  cut,  they  will  foon  become  fo  if  the  flices  are  Vegetabl, 
kept  in  a  dry  place.  Fhyfiolog) 

If  the  wood-veffels  are  cut  longitudinally  and  obferv- 
ed  with  a  high  magnifier,  as  foon  as  the  light  is  permit¬ 
ted  to  come  on  the  glafs,  the  flow  of  fap  will  be  acceler¬ 
ated,  and  with  perfeft  eafe  will  run  up  veflels  fo  dimi¬ 
nutive  that  to  meafure  them  is  almoft  impoflible. 

A  few  of  the  wood-veffels  are  feparated  and  run  with 
the  fpiral  veffels  to  each  leaf,  in  order  to  nourifh  it,  as 
will  be  more  particularly  noticed,  when  we  come  to 
treat  of  the  leaf-bud. 

"But  little  of  the  fap,  however,  paffes  off  in  this  way 
from  the  principal  current,  which  flows  on  ;  its  chief 
purpofe  being  to  form  the  flamen  and  the  pollen  apper¬ 
taining  to  it,  and  afterwards  to  lend  its  principal  aid  to 
the  formation  of  the  fruit  and  feed. 

4.  The  fpiral  veffels  are  a  quantity  of  folid  firings 
coiled  up  into  a  fpiral  form.  Mrs  Ibbetfon  fuppofes 
them  to  be  formed  of  a  leather-like  fubfiance,  and,  as 
already  mentioned,  to  be  rolled  round  the  wood.  In  this 
fpiral  manner  they  run  up  the  fiems  of  trees  and  plants 
of  every  kind  (with  a  few  exceptions),  and  from  thence 
into  every  leaf  and  flower.  Thefe  fpiral  cords  are  fingly 
too  fmall  to  be  obferved  by  the  naked  eye.  They  run 
into  every  fibre  of  the  leaf,  and  are  fafiened  to  its  edges, 
thus  crofting  among  the  veffels  in  every  dire&ion  like 
a  fpider’s  web  ;  by  which  difpofition  they  can  draw 
the  leaves  in  any  way  that  is  neceffary  for  them. 

The  larger  of  the  interior  wood-veffels  are  each  fub- 
plied  with  fets  of  ten  or  twelve  fpiral  cords,  but  the 
fmaller  of  thefe  have  only  three  or  four  to  each. 

In  the  cabbage  leaf  and  in  the  burdock,  the  fpiral 
cords  may  be  found  in  bundles  almoft  as  thick  as  a 
packthread,  but  in  fmaller  leaves  they  are  proper¬ 
ly  proportioned.  Thefe  fpiral  cords,  Mrs  Ibbetfon 
thinks,  are  the  caufe  of  the  motions  of  plants.  See 
Plant,  p.  601,  where  thefe  cords  are  called  a/r-vef- 
fels. 

5.  Of  the  corona  or  circle  of  life.— The  next  part  to 
be  noticed  is  the  fmall  circle  of  veffels  fituated  between 
the  wood  and  the  pith,  the  importance  of  which,  in  the 
formation  of  the  feed,  will  be  noticed  under  bnpregna - 
tion  of  the  Seed ;  where  are  alfo  related  firong  proofs  to 
fhow  that  a  plant  cannot  exift  a  day  without  the  corona, 
and  that  if  a  young  plant  be  deprived  of  this  part,  it 
will  not  grow  again,  though  it  will  certainly  do  fo  if 
the  plant  be  fome  what  old.  It  is  very  curious  that  al¬ 
moft  every  botanical  anatomift  fhould  have  figured  this 
part,  without  giving  it  a  name,  or  noticing  it  particu¬ 
larly  \  and  that  thefe  anatomifts  fiiould  have  attributed 
all  its  powers  to  the  pith,  which,  from  the  Abort  term 
of  its  exiftence,  and  its  being  perpetually  impeded  in 
its  progrefs  to  make  way  for  the  flower-bud,  can  evi¬ 
dently  have  but  little  influence.  The  circle  of  life, 
however,  has  not  efcaped  the  notice  of  Hill,  who  term¬ 
ed  it  the  corona. 

The  circle  of  life  confifts  of  rows  of  little  cylinders 
which  have  their  ow’n  peculiar  juice,  generally  of  an 
auftere  quality.  From  the  corona  all  branches  take 
their  rife,  and  from  it  all  wood  threads  grow.  The  cy¬ 
linders  of  which  it  is  compofed  run  up  into  all  flower- 
buds,  but  never  approach  the  leaf-bud  as  is  reprefented 
by  fig.  1.  and  2.  \  when  thefe  cylinders  enter  the  flower-  Plate 
bud,  they  make  their  way  diftin&ly  to  each  feparate 
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\  etable  flower,  forming  the  piftil,  and  after  depofiting  in  each 
T  ioiogy.  f2Cje  the  line,  which  is  the  firft  origin  of  life,  they  are 
u  y—— '  afterwards  impregnated,  or  acquire  the  power  of  giving 
life  by  the  juice  of  the  ftamen,  which  runs  through  the 
fame  firing  into  the  feed. 

That  the  principal  vitality  of  the  plant  refides  in  the 
corona,  we  think  is  proved  by  the  experiments  and  ob- 
fervations  of  Mrs  Ibbetfon  under  Impregnation  of  Seed, 
and  feems  to  be  farther  confirmed  by  the  following  re¬ 
marks. 

When  a  branch  is  cut  from  a  tree,  or  a  tree  is  torn 
up,  the  corona  or  circle  of  life  is  the  firft  part  that  dies  ; 
and  if,  after  a  fudden  frofl,  we  examine  the  flowers  of  a 
fruit  tree,  we  fhall  find  that  neither  the  calyx,  the  co¬ 
rolla,  the  (lamina,  nor  the  feeds  are  hurt,  but  that  the 
piflilla  are  deflroyed.  And  if  we  now  obferve  the  piftils 
with  care,  wTe  fhall  fee  that  it  is  the  line  of  life  which  is 
decayed,  and  that  this  is  the  firft  part  in  which  morti¬ 
fication  commences.  The  peculiar  liquor  of  the  piftil 
acquires  a  blood-red  colour,  and  the  velfels  which  run 
up  to  the  fligma  become  black,  inflead  of  their  natural 
yellow  colour. 

If  in  wood,  this  line  is  injured  (either  by  the  decay 
of  the  bark  or  other  means)  the  circle  will  undulate  into 
a  thoufand  forms,  for  the  purpofe  of  regaining  a  healthy 
fituation  in  which  it  may  purfue  its  courfe. 

Mrs  Ibbetfon,  to  prove  the  power  of  the  circle  of 
life,  relates  the  following  obfervations  refpe&ing  the 
poa  reptans . 

She  had  often  meafured  in  winter,  feven  or  eight 
yards  of  this  grafs,  which  appeared  perfe&ly  dead  *,  and 
yet  in  May  or  June,  (he  perceived  life  in  it  at  the  mod 
diflant  end  from  the  (talk.  Next  fpring  fhe  took  up 
two  of  thefe  creeping  branches  which  were  much  alike  ; 
and  on  differing  one  of  them  through  its  whole  length, 
fhe  found  in  it  a  colledlion  of  little  velfels  not  thicker 
than  a  very  fine  thread. 

This  collection  of  velfels  had  run  about  half  way 
the  length  of  the  branch,  which  was  about  three 
yards. 

Mrs  Ibbetfon  having  merely  opened  the  cover  of  the 
grafs,  laid  it  down  again,  and  the  little  velfels  continued 
increaling  till  they  reached  the  end  of  the  branch,  when 
they  made  a  flop,  and  it  was  perceived  that  the  grafs 
began  to  thicken  •,  and  at  the  end  nearefl  the  roots,  the 
dead  part  became  inflated  with  juice,  loll  by  degrees 
its  dead  appearance,  thickened  about  the  joints  within, 
and  at  lafl  (hot  forth  frelh  leaves  and  frefh  roots  from 
every  joint. 

Mrs  Ibbetfon  has  fince  watched  with  the  greatefl 
care,  and  found  that  the  fine  thread  which  runs  through 
the  grafs  proteCled  by  the  dead  fcale,  was  the  circle  of 
life.  When  this  thread  is  flopped  by  the  covers  decay¬ 
ing,  it  waits  till  the  feafon  permits  the  reft  of  the  plant 
to  grow.  From  what  has  been  faid,  it  is  evident  that 
the  dead  matter  may  be  inflated  with  a  living  juice,  and 
live  itfelf  again,  provided  the  life  near  the  Item  of  the 
plant  be  not  extinguifhed.  Mrs  Ibbetfon  has  obferved 
this  to  happen  in  many  plants,  as  in  hydrangea,  in  which 
the  (talks  apparently  lie  down  and  are  inflated  again,  or 
at  lead  a  part  of  them. 

6.  Pith. — Linne  confidered  the  pith  of  plants  as  of 
equal  importance  with  the  fpinal  marrow  of  animals  \ 
but  Mrs  Ibbetfon  thinks  this  part  of  but  little  confe¬ 
rence,  and  transfers  this  importance  to  the  circle  of 
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life,  which  (lie  compares  to  the  brain  and  fpinal  mar-  Veg«tablc 
row\  She  conceives  that  the  pith  forms  merely  a  Phyfotogft 
fource  of  moiflure  for  the  plant  when  required.  The  * 
pith  flops  with  every  flower-bud,  and  begins  again  to 
grow  as  foon  as  the  bud  is  pafl  \  it  decreafes  as  the 
ftrength  and  fize  of  the  tree  increafe  *,  it  is  the  only 
part  of  the  tree  which  is  devoid  of  velfels  $  it  is  merely 
a  net,  not  a  bundle  of  cylinders,  and  is  commonly  of  a 
remarkably  fpltndid  or  filver  white  colour. 

It  has  been  faid  that  the  pith  affumes  a  variety  of  fi¬ 
gures,  but  Mrs  Ibbetfon  thinks  this  is  a  miflake,  though 
file  admits  a  few  different  forts. 

All  young  trees  and  fhrubs  are  provided  with  pith  5 
but  in  the  progrefs  of  their  growth  they  need  it  no  iong^* 
er,  the  wood  being  a  good  fubftitute.  On  the  fame  ac¬ 
count,  in  general,  we  find  no  pith  in  water  plants,  which 
have  a  hollow  flem,  and  rarely  fuffer  from  drought, 

Linne  thought  that  the  pith  was  the  feat  of  life 
and  the  fource  of  vegetation  \  or  in  a  word,  the  primary 
part  of  the  plant.  Duhamel  confidered  it  as  of  but  little 
importance  at  all.  Wildenow  and  Knight  concur  with 
Mrs  Ibbetfon  in  regarding  it  as  a  refervoir  of  moiflure 
for  the  young  plants  •,  and  Dr  Smith  holds  a  medium 
opinion  between  that  of  Linne  and  the  other  authors 
juft  named. 

He  fays  u  there  is  in  certain  refpeCls  an  analogy  be¬ 
tween  the  medulla  of  plants,  and  the  nervous  fyflem  of 
animals ;  it  is  no  lefs  affiduoufly  proteCled  than  the  fpi¬ 
nal  marrow  ;  it  is  branched  off  and  diffufed  through  the 
plant,  as  nerves  through  the  animal.  Hence  it  is  not 
abfurd  to  prefume  that  it  may  in  like  manner  give  life 
and  vigour  to  the  whole,  though  by  no  means,  any  more 
than  nerves,  the  organ  or  fource  of  nourifhment  *  gee 

We  were  fomewhat  furprifed  to  find  that  Mrs  Ibbet-3.  4.  and  5 
fon  had  not  particularly  noticed  the  cellular  tiffue  as  a 
diftinCl  part  to  be  feen  in  the  flems  of  trees,  as  it  has 
been  long  known  ;  we  fhall  therefore  fubjoin  a  deferip* 
tion  of  it.  It  is  a  fucculent  cellular  fubflance,  general¬ 
ly  of  a  green  colour,  at  lead  in  the  leaves  and  branches. 

Duhamel  long  ago  called  it  envellope  cellulaire ,  and 
Mirbel,  more  lately,  tijfue  herhace . 

Duhamel  fuppofed  that  the  cellular  tiffue  formed  the 
cuticle,  or  epidermis  ;  but  this  is  not  very  probable,  as 
his  own  experiments  (how  that  when  the  cuticle  is  re¬ 
moved,  the  cellular  integument  exfoliates,  at  leafl  in 
trees,  or  is  thrown  off  in  confequence  of  the  injury,  and 
a  new  cuticle,  covering  a  new  layer  of  the  cellular  tif¬ 
fue,  is  formed  under  the  old  one.  This  fubflance  is 
very  univerfal,  even  in  moffes  and  ferns.  Leaves  confifl 
almofl  entirely  of  a  plate  of  this  fubflance,  covered  on 
each  fide  by  the  cuticle.  The  flems  and  branches  both 
of  annual  and  perennial  plants  are  invefled  with  it ;  but 
in  woody  plants  it  is  dried  up,  and  reproduced  almofl 
continually,  fuch  parts  only  having  that  reproductive 
power.  The  old  layers  remain,  are  pufhed  outward  by 
the  new  ones,  and  form  at  length  the  rugged  dry  dead 
covering  of  the  old  trunks  of  trees.  The  cellular  inte¬ 
gument  is  a  part  of  plants  of  the  greatefl  importance  5 
for  in  it  the  juices  of  plants  are  operated  on  by  light, , 
air,  &c. 

With  regard  to  the  branches  of  trees,  it  has  been  al¬ 
ready  noticed,  that  they  derive  their  origin  from  the 
corona  ;  and  they  are  compofed  exaClly  of  the  fame, 
parts  as  the  trunks  from  which  they  arife. 

3.  The.  LZAVZS*— Mrs  Ibbetfon  has*  with  the  affifU* 
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anpe  °f  the  folar  microfcope,  and  by  great  attention  to 
*  /L  ^  °gy  this  natural  procefs,  been  enabled  to  give  force  new  and 
interefting  views  on  this  fubjeft.  Her  opinion  refpeft- 
ing  the  formation  of  the  leaf-bud  is,  “  That  leaves  are 
formed  or  woven  by  the  vefiels  or  cotton  that  is  gene¬ 
rally  fuppofed  by  botanifts  (to  be)  placed  there  to  de¬ 
fend  the  bud  from  the  feverities  of  winter  5  that  thefe 
velTels  (or  cotton)  are  a  continuation  of  thofe  of  the  bark 
and  inner  bark  in  Lhe  Item  of  the  plant  ;  that  thefe  vef- 
fels  coin  pole  the  various  interlacing  branches  of  the  leaf, 
which  are  loon  filled  up  by  the  concentrated  and  thick¬ 
ened  juices  of  the  inner  bark,  which  form  the  pabulum 
of  the  leaf.” 

Mrs  Ibbetfon  fays  the  truth  of  her  after  lion  may  be 
Cafily  ieen  by  differing  early  buds,  in  which,  except 
two  or  three,  nothing  but  the  cottondike  velTels  will 
be  found.  She  afks  then  wliat  could  be  the  ufe  of  thefe 
velTels  ?  and  anfwers,  that  to  put  them  within  the  bud 
to  keep  the  outfide  warm  is  again  ft  nature,  for  it  is  con¬ 
trary  to  nature.  The  leaf-bud  in  its  firft  ftate  confifts 
of  two  or  tnree  fcaies,  inclofing  a  parcel  of  velTels,  which 
appear  like  very  moift  coarfc  cotton,  but  when  drawn 
out  and  placed  in  the  folar  microfcope,  they  Ihcw  them- 
felves  to  be  merely  the  velTels  of  the  bark  and  inner 
bark  elongated  and  curled  up  in  various  forms. 

Thefe  velTels  are  of  three  kinds  like  the  bark,  &c. 
Tirft,  I  hree  or  four  ftiort  thick  ones  which  appear  to 
grow  from  the  larger  velTels  of  the  inner  bark,  and 
through  which  the  thickened  juice  flows,  but  with  this 
difference,  that  the  holes  are  not  there.  * 

Then  there  are  two  fmallcr  fized  velTels,  which  ex¬ 
actly  refemble  the  fmaller  vefiels  of  the  bark. 

PTrs  ibbetfon  has  always  found  the  fhort  thick  kind 
of  velTels  to  form  the  mid-rib  of  the  leaves,  and  the 
frnaller-fized  vefiels  to  compofe  the  interlacing  fibres  (or 
velTels)  of  the  other  parts  of  the  leaves  ;  and  from  often 
comparing  (he  full-grown  leaf  with  the  leaf  of  the  bud, 
file  feels  the  moft  thorough  eonvi&ion  that  the  latter 
takes  its  origin  as  above  noticed.  The  pabulum  of  the 
leaf  which  lies  between  the  velTels,  is  compofed  of  that 
thick  juice  which  runs  in  the  bark  or  inner  bark  of  the 
tree,  and  which  does  not  cxift  in  any  other  part  of  it. 
Lhe  pabulum  differs  eflentially  from  the  fap,  and  may 
be  called  the  blood  of  the  tree,  as  it  poffeffes  peculiar 
properties  in  different  trees  ;  thus  it  is  of  a  gummy  na¬ 
ture  in  one,  of  a  refinous  in  a  fecond,  and  of  an  oily  na¬ 
ture  in  a  third,  &c. 

Mrs  Ibbetfon  is  not  certain  whether  the  pabulum 
both  flows  forwards  and  in  a  retrograde  direction  ;  but 
lhe  is  convinced  that  the  greateft  part  of  it  is  taken  up 
m  forming  the  leaves.  The  pabulum  of  the  leaf,  after 
the  velTels  are  arranged  and  croffed,  grows  over  in  blad¬ 
ders,  making  alternate  layers  with  the  fmaller  pipes 
(velTels),  and  with  the  branches  of  the  leaf. 

Mrs  Ibbetfon  dates,  that  fhe  does  not  know  any  tree 
which  gives  a  more  convincing  proof  of  the  formation 
of  the  leaves  in  the  bud,  than  may  be  fecn  in  the  horfe 
chefnut  ( afculus  hippo  tajlanwn)  about  the  month  of 
November  or  December. 

Several  different  mid-ribs  may  be  taken  out  at  once 
from  the  fame  leaf-bud,  which  have  an  innumerable 
number  of  extremely  fine  filken  velTels  fattened  to  or 
growing  up  from  each  fide  of  them.  When  thefe  veflMs 
have  become  fufficiently  interlaced  with  each  other,  the 
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pabulum  will  begin  to  grow  over  them,  in  form  of 
Imail  bladders  full  of  a  watery -juice  ;  and  then  larger 
vefiels  will  crofs  over  them,  which  will  foon  be  follow- 
cd  by  another  row  of  bladders,  and  a  fimilar  procefs 
will  go  on  until  the  leaf  has  attained  its  proper  thick- 
nefs.  The  leaves  thus  formed  are  very  fmall,  but  when 
once  their  lhape  is  completed  every  part  of  them  con¬ 
tinues  to  increafe  in  fize.  Fig.  6.  reprefents  the  leaf- ft  f. 
bud  of  the  horfe -chefnut,  as  it  was  examined  by  Mrs  ^  ' 
Ibbetfon  about  the  month  of  January. 

Mrs  Ibbetfon  next  notices  the  arrangement  of  the 
leaves  in  the  buds  of  different  trees  ;  but  we  (hall  confi- 
der  them  by  and  bye. 

The  rolling,  folding,  or  plaiting,  &c.  of  the  leaf- 
bud,  it  is  obferved,  does  not  merely  take  place  at 
once;  but  to  complete  the  procefs  of  budding,  it  ap¬ 
pears  that  this  arrangement  of  the  leaves  is  repeat¬ 
ed  feveral  times.  During  this  arrangement  the  bud- 
leaves  are  immerfed  in  the  glutinous  liquor  which  runs 
in  the  bark  (and  forms  the  pabulum)  ;  and  the  preffure 
of  the  leaves  is  very  great.  By  this  preffure  and  the 
rolling,  &c.  the  leaves  are  completed  ;  for  if  a  leaf  be 
taken  from  the  bud  before  this  procefs  commences,  it 
may  be  compared  to  a  piece  of  cloth  before  it  is  drefied  ; 
for  its  back  will  be  obfeured  by  the  ends  of  velTels, 
which,  had  it  remained  in  ftu,  would  have  been  all  rub¬ 
bed  off,  except  the  hairs  which  remain  on  many  plants. 

We  come  now  to  the  formation  of  the  edge  of  the 
,  leaf,  a  curious  and  beautiful  procefs. 
t  The  bud  if  opened  will  appear  full  of  the  glutinous 
liquor  which  forms  the  pabulum,  and  the  leaves  arran¬ 
ged  in  the  manner  proper  to  the  particular  tree  from 
which  the  bud  is  taken.  If  one  of  the  leaves  be  taken 
out,  the  edges  (in  whatever  manner  folded)  will  exhi¬ 
bit  a  perfect  double  row  of  bubbles,  following  the  fcol- 
lop  of  the  edge  of  the  leaf ;  and  it  will  appear  as  if  it 
were  fet  with  brilliants. 

Things  being  in  this  ftate,  all  that  is  wanting  for  the 
completion  of  the  leaf  is  the  formation  of  the  pores, 
now  to  be  mentioned.  Mrs  Ibbetfon  ftates  that  in 
many  hundred  forming  /eaves  which  fhe  ex-poled  to 
the  folar  microfcope,  fhe  had  never  once  been  able  to 
fee  the  pores ;  which  fhe  has  often  obferved  after  the 
leaves  have  completely  quitted  the  bud ;  and  fhe  is  un¬ 
certain  whether  this  is  owing  to  the  greater  thicknefs  of 
the  young  leaf,  and  its  being  covered  with  more  hairs 
than  it  is  afterwards,  which  obfeure  or  conceal  the  pores; 
or  whether  it  be  caufed  by  the  upper  net-work  of  the 
leaf  growing  laft.  While  the  upper  and  under  cuticles 
of  the  leaf  are  growing,  the  edge  of  it  is  completing  ; 
for  the  bubbles  generally  divide,  and  partly  dry  up* 
leaving  horny  points  in  their  ftead.  When  the  edges 
of  the  leaves  are 'completely  formed,  they  burft  from  the 
bud  and  affume  a  different  afpedh 
#  Fhe  vefiels  of  the  leaves  (thofe  confined  within  the 
mid  ribs  and  fide  ribs  of  the  leaves)  are  of  two  forts, 
the  fpiral,  and  the  nourifhing.  The  fpiral  vefiels  are 
thofe  cork  fere  w-like  wires  which  furround  the  two  laft 
rows  of  the  fap  vefiels.  The  nourifhing  vefiels  are  the 
only  parts  formed  of  the  wood.  They  convey  the  fap 
neceffary  for  the  fupport  of  the  leaves,  and  run  on  each 
fide  of  the  fpiral  vefiels. 

1  o  prove  that  (he  has  given  a  fair  and  accurate 
account  of  the  formation  of  the  leaf,  Mrs  Ibbet- 

foit 


« 
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V  -able  r,m  acids  the  following  remarks.  The  colour  of  leaves, 
°l°gy;  |)ie  obferres,  is  not  to  be  found  in  their  fubftance,  but 
W  r~J  in  the  liquid  with  which  it  is  filled.  The  darkeft  green 
leaf  that  can  be  procured,  has  both  its  upper  and  under 
cuticles  of  a  perfect  white  colour.  In  the  cuticle  the 


f  - 


pores 


are  to  be  found. 


A  leaf  has  rather  a  thicker  net  below  than  it  has  a- 
bove :  but  this  does  not  fufficiently  account  for  the  va¬ 
rieties  of  tints  in  different  leaves. 

The  under  net  (or  cuticle)  does  not  lie  fo  clofc  to 
the  pabulum  of  the  leaf  as  the  upper  one;  which  may 
aceount  for  the  colour  not  piercing  fo  much  through. 
When  the  two  nets  (or  cuticles)  are  taken  off,  then  the 
pabulum  of  the  leaf  appears. 

The  pabulum  is  formed  of  little  bladders,  filled  with 
a  dark-green  liquid,  and  interlaced  with  vcffels.  When 
the  pabulum  is  removed,  a  bed  of  large  veffels  prefents 
itfelf ;  then  a  colledtion  of  bladders;  which  is  followed 
by  the  larger  lines  (or  veins)  of  the  leaf.  We  next 
meet  with  another  bed  of  bladders,  which  is  covered 
by  the  under  cuticle.  Though  the  bladders  differ  in 
fize  and  colour  as  well  as  in  thicknefs  in  different  leaves, 
yet  the  general  arrangement  is  the  fame  in  moft  plants; 
but  there  are  exceptions,  as  the  firs,  graffes,  or  thofe 
graffy  leaves  of  early  fpring,  which  vTe  have  in  the  iris, 
croqus,  fnow-drop,  &c.  for  their  leaves  are  of ‘a  differ¬ 
ent  nature. 

But  we  (hall  now  refer  to  the  figures,  which  will 
ferve  to  iliuftratc  the  mode  of  formation,  &c.  of  the 
leaf-bud. 


Pic  .  S.  9,  Fig.  7.  S.  9.  exhibit  the  commencement  of  the  forma¬ 
tion  and  growth  of  leaves  ;  <7,  a,  a ,  a,  the  mid  rib  ; 
b,  b ,  b ,  the  young  veffels  appearing  like  cotton  ;  c ,  c ,  the 
fpiral  nerves;  d,  the  fmalier  veffels  eroding  each  other. 
Fi'  0.  Fig.  10.  fhews  the  formation  of  the  pabulum;  e,  e,  the 
fine  veffels  growing  up  each  fide  of  the  mid  rib  ;  f  the 
Fit  x.  pabulum.  Fig.  11.  bud  of  the  lime-tree  (jilia  Euro¬ 
pe  ci). 

4.  Of  the  Fl.OTVERS ,  including  the  calyx ,  corolla,  ft  a- 
min  a,  and  pijl  ilium. — Linne  long  ago  expreffed  his  opi¬ 
nion  that  each  of  thefe  parts  was  formed  from  a  particu¬ 
lar  part  of  the  ft  era  ;  thus  the  calyx  was  formed  by  the 
bark,  the  corolla  by  the  inner  bark,  the  ftamina  by  the 
wood,  and  the  piftilla  by  the  pith.  Linne  alfo  rec¬ 
koned  the  pith  of  a  plant  (which  he  confidered  to  be  of 
equal  importance  with  the  fpinal  marrow  of  animals), 
as  the  foie  formative  organ  of  the  whole  vegetable 
kingdom. 

ILinne’s  idea  refpefling  the  formation  of  the  calyx, 
corolla,  &Lc.  has  been  often  refuted  ;  but  Mrs  Ibbetfon 
comes  forward  to  defend  the  opinion  oi  the  illullrious 
author  with  a  little  modification.  She  does  not,  as  al¬ 
ready  noticed,  confider  the  pith  as  of  great  importance; 
file  therefore  fays,  that  the  corona  or  circle  of  life 
forms  the  pitlil,  not  the  pith  ;  and  thinks  that  each  part 
of  the  Item  has,  when  it  arrives  near  the  dower  ftalk,  its 
peculiar  juiee. 

Mrs  Ibbetfon,  as  a  ftrong  proof  that  the  circle  of  life 
forms  the  piftil,  fays  that  it  is  to  be  found  in  all  thefe 
leaves  that  bear  the  flow’er  either  on  the  middle  or  on 
their  fide ;  but  in  no  other  leaves. 

She  firft  obferved  this  in  the  butcher’s  broom,  where 
this  eirele  leads  diredlly  up  to  the  flower ;  then  in  fco- 
Lpendrums,  and  afterwards  in  xylophyllos. 


1  he  leaves  of  fuch  plants  are  more  woody  than  any  Vegetable 
others,  as  every  one  may  know  on  breaking  them.  In  Phjfiology. 
fueh  plants  alfo,  the  circle  of  life  may  be  traced  as  lead- 
ing  from  one  flower  to  another. 

Mrs  Iobetfon  alfo  thinks  that  all  thofe  parts  whiel* 
concur  in  forming  the  flower  alfo  join  in  forming  the 
fruit  and  feed. 

Mrs  Ibbetfon  then  adverts  to  the  opinion  of  Wilde- 
now,  when  he  fays,  “  wc  find  in  the  fpringing  flower, 
elongations  of  air-veffels,  but  we  never  lee  the  elonga¬ 
tions  from  each  particular  part,  one  forming  the  future* 
calyx,  another  the  corolla,  and  fo  forth.”  “  For  in¬ 
stance,  in  the  common  fun-flower  ( helianthus  annuus), 
where  in  an  immenfe  large  receptacle,  numerous  final!, 
flowers  are  placed,  how  fhould  thefe  elongations  be  able 
to  unfold  themfelves  into  florets  from  the  bark,  inner 
bark,  &c.  through  fuch  a  receptacle  ?  There  would 
arife  a  confufion  amongft  thefe  fmall  parts  whieh  is  never 
met  with.” 

“  How  fhould,  befides,  the  ftamina  be  formed  in 
herbs,  which  are  not  ligneous,  or  the  piftil  in  plants 
whieh  have  no  pith  ?  Every  one  may  thus  eafily  con¬ 
ceive  that  all  thefe  opinions  are  mere  hypothefes,  whieh 
may  be  refuted,  even  without  the  aid  of  anatomical  dif¬ 
fusion. 

Mrs  Ibbetfon  attaeks  Wildenow’s  opinion,  and  fays 
that  he  adduces  the  fyngenefian  clafs  to  prove  the  accu¬ 
racy  of  it,  the  clafs  which  contains  the  very  plants  that 
would  have  proved  the  miftake  of  his  argument,  had  he 
differed  them. 

Mrs  Ibbetfon  then  propofes  the  following  queftions- 
to  Wiklenow7.  Why,  if  the  nonrifhment  of  each  part 
of  the  ftem  be  not  confined  to  each  different  part  of  the 
flower,  does  the  whole  arrangement  of  the  parts  altcrr 
the  moment  it  gets  to  the  flovver-ftalk. 

Why  are  there  particular  veffels  to  confine  and  carry 
the  juice  to  each  peculiar  part,  if  it  were  not  of  confe- 
quence  that  this  juice  fhould  touch  no  other  places  ? 

For  what  purpofe  is  the  curious  and  artificial  manage¬ 
ment  in  the  bottom  and  top  of  a  feed-veffel,  whieh  en¬ 
ables  the  diffeflor  to  fay,  that  “  there  are  five  divifions 
of  little  veffels  proceeding  from  the  wood  ;  I  knoxv, 
therefore  (though  I  do  not  fee  it),  that  this  muft  be  a 
pentandrian  flower  ;  here  is  but  one  middle  veffel  pro¬ 
ceeding  from  the  eirele  of  life  (for  the  pith  flops),  it  is 
therefore  of  the  order  monogynia  ;  here  are  five  divi- 
fions  of  little  veffels  proceeding  from  the  inner  bark,  it 
muft  therefore  have  five  petals  Mrs  Ibbetfon  wiflies 
others  to  be  convinced  of  thefe  fafls  as  well  as  herfelf.  If 
a  cut  be  made  above  or  below  the  feed-veffel  of  a  lily,  a 
violet,  or  a  tulip,  file- thinks  conviction  of  her  accuracy 
will  follow.  Why  in  cutting  above  or  below  the  feed-vef¬ 
fel  of  a  fyngenefian  flower  can  you  direCtly  tell,  whether 
it  belong  to  the  order  fuperflua,  cequalis,  or  fegregata  ? 

Look  at  the  bottom  of  the  feed-veffel  of  th c  fonchur; 
every  pin-hole  of  the  veffel  of  the  male  is  carried  up  by 
correfponding  vefffls  in  the  outward  cuticle  of  the  feed 
till  if  meets  and  joins  the  ligature  of  the  males  ;  and  the 
female  liquor  is  protruded  through  the  infide  of  the 
feed,  and  is  perhaps  one  of  the  ftrongeft  proofs  of  the 
impregnation  of  the  female.  In  the  fyngenefian  clafs 
(fee  fig.  1  2.),  the  delicaey  of  the  veffels,  whieh  may  be 
fuppofed  too  fmall  for  a  liquid  to  How  through  them, 
muft  not  impede  the  belief  that  it  does  fo,  when  we  con^ 
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Vegetable  fitter  the  circulation  of  blood  in  the  diminutive  animal 
,  ‘hyfiolQgy.  that  torments  the  body  of  the  flea  or  loufe.  Mrs  Ib- 
betfon  fays  fhe  has  fecn  the  liquor  run  up  with  the  ut- 
moft  celerity  through  the  upper  cuticle  of  a  very  fmall 
feed  of  a  plant  belonging  to  the  fyngenefian  clafs,  till  it 
met  the  male  and  continued  its  courfe.  It  is  to  be  un¬ 
derflood  that  the  juice  from  the  corolla  flows  in  the  reft 
F*  the  cuticle,  and  that  the  largeft  veffels  are  thofe  for 

*6*  *  the  male  liquor.  See  fig.  12.  13. 

II.  Physiology  of  Plants. — In  treating  this  part 
of  the  fubje£l,  we  propofe  to  confider,  firft,  the  impreg¬ 
nation  of  feeds,  and,  fecond,  the  irritability  of  vegeta¬ 
bles. 

1.  The  impregnation  of  the  feed. — The  inveftigation 
of  what  is  included  under  this  title,  forms  one  of  the 
moft  beautiful  and  interefting  purfuits  of  the  vegetable 
phyfiologift.  Mrs  Ibbetfon  has  communicated  fome 
curious  obfervations  on  this  fubjeft.  Provided  with  a 
powerful  folar  microfcope  for  opaque  obje£ls,  fhe  pro¬ 
ceeds  to  an  examination  of  the  feed,  and  the  firft  (hoot- 
ing  of  the  infant  plant,  or  rather  of  the  germ  or  vefTel 
which  precedes  it  $  and  fhe  remarks  that  it  is  almoft  im- 
poftible  to  afeertain  the  exa6l  time  when  the  feed  is  firft 
formed  in  the  pericarp  ;  but  that  fhe  has  always  found 
it  in  the  winter  buds  when  they  were  large  enough 
for  diffe&ion. 

It  is  curious  to  obferve  the  veffels,  which,  fhe  fays, 
tnay  properly  be  called  the  life,  tracing  their  way  to 
each  flower-bud  ;  for  a  feed  may  be  faid  to  depend  for 
perfection  on  two  feparate  moments :  the  one  in  which 
the  life  firjl  enters  the  feed ,  when  the  whole  outward 
form  appears  to  be  perfe&ed  ;  and  the  fecond,  when  the 
impregnation  of  the  feed  takes  place,  by  the  ripening 
of  the  pollen. 

But  when  the  life  enters,  it  leaves  a  little  firing,  and 
remains  for  a  long  time  afterwards  in  a  torpid  ftate. 
This  firing  croffes  the  corculum,  or  heart  of  the  feed, 
fo  called  becaufe  it  is  the  cradle  of  the  infant  plant. 
She  then  ftates  that  the  feed  is  attached  to  the  feed-vef- 
fel  by  two  diftinCl  organs,  termed  by  the  firft  botanifts 
the  umbilical  cord,  but  as  fhe  thinks  improperly,  fince 
they  do  not  convey  nourifhment  to  the  infant  plant, 
which  is  wholly  the  office  of  the  fecond  fet  of  veffels. 
We  cannot  agree  with  Mrs  Ibbetfon  in  her  opinion  ;  for 
although  the  umbilical  cord  of  an  infant  contains  nour- 
ifhing  veffels,  it  alfo  contains  nerves,  and  yet  we  would 
never  think  of  reftri&ing  this  term  alone  to  the  arteries. 
The  firft  of  the  connecting  organs  Mrs  Ibbetfon  con¬ 
ceives  to  be  the  circle  of  life,  firft,  becaufe  without  it 
the  plant  dies,  and,  fecond,  becaufe  although  every 
other  part  be  eradicated  by  degrees  and  the  circle  of 
life  be  uninjured,  the  plant  will  grow  again. 

She  has  made  thefc  experiments  many  thoufand  times 
and  with  the  above  refults.  The  circle  of  life  confifts 
of  delicate  fimple  veffels,  which  carry  a  juice  of  a  parti¬ 
cular  nature,  and  may  be  traced  in  every  part  lying  be¬ 
tween  the  wood  and  the  pith.  Thefe  veffels  are  not  to 
be  found  in  the  leaf-bud  ;  for  they  pafs  by  it  to  the 
female  flower,  where  they  eftablifh  a  new  life  in  the 


feed  :  a  life  which  will  enable  it  to  grow,  but  not  to  Vegetable 
give  life  without  impregnation.  Thefe  veffels  are  the  pMoiogy. 
life,  therefore,  from  which  all  flower  branches  grow  ^ 
and  all  root-threads  proceed.  In  calling  thefe  veffels 
the  circle  of  life,  Mrs  Ibbetfon  fays  fhe  only  expreffes 
what  its  office  feetns  to  denote. 

Mrs  Ibbetfon  goes  on  to  deferibe  the  next  (or  fecond) 
organ  by  which  the  feed  is  attached  to  the  feed-veffel. 

It  confifts  of  the  nourifhing  veffels,  which  fhe  is  incli¬ 
ned  to  think  proceed  from  the  inner  bark ;  at  leaft  they 
may  certainly  be  traced  thence  after  the  infant  plant  has 
left  the  feed.  When  introduced,  they  enter  not  the 
feed  at  the  fame  place  as  the  life  does  ;  they  come  not 
into  the  corculum,  but  pafs  it,  and  fpread  themfelves  over 
a  fmall  fpot  below  it,  which  is  vifibly  of  a  different  na¬ 
ture  from  the  reft  of  the  feed.  In  farinaceous  plants 
this  fpot  is  yellow,  and  yields  a  milk-white  juice  ;  but 
in  other  feeds  it  is  white,  and  gives  a  glutinous  water 
of  a  fweetifti  tafte.  Mrs  Ibbetfon  thinks  it  probable 
that  the  nourifhing  veffels  come  from  the  fruit  filed 
with  this  juice ,  which  medicated  with  that  part  of  the 
feed  (which  very  apparently  diffolves),  they  together 
form  a  nourifhment  fuited  to  the  infant  plant.  When 
the  feed  is  fo  far  perfected,  it  remains  in  an  almoft  tor¬ 
pid  ftate,  or  growing  very  little  ;  while  the  flower  ex¬ 
pands  daily,  and  the  ftamens  arc  haftily  advancing  to 
their  perfect  ftate. 

It  is  now  that  by  an  almoft  imperceptible  contraction 
of  the  lower  part  of  the  piftil,  the  juice  is  raifed  to  the 
ftigma  (a)  ©n  which  it  may  be  feen  hanging  in  a 
large  glutinous  drop,  which  never  falls  off.  As  foon, 
however,  as  the  mid-day  heat  abates,  this  juice,  which 
is  peculiar  to  the  piftil,  retires  again  within  the  tube, 
the  contraction  ceafing  with  the  heat  that  caufed  it. 

The  fame  procefs  goes  on  daily,  till  the  ftamina  are 
ripe  and  ready  to  give  out  their  interior  powder  to  the 
piftil,  which  is  always  fo  placed  as  to  receive  the  greater 
part  of  it;  and  as  the  anther  (b)  requires  only  moifture 
to  burft  it,  it  foon  yields  that  fine  and  imperceptible 
duft,  which  quickly  melting  and  mixing  with  the  before- 
mentioned  liquid ',  forms  a  combination  of  fo  powerful  and 
fimulating  a  quality,  that  it  no  fooner  runs  down  the 
interior  of  the  ftyle,  and  touches  the  nerve  of  life  in  the 
heart  of  the  feed,  than  this  vefTel  (hoots  forth  in  the  mod 
furprifing  degree,  forming  direClly  a  fpecies  of  circular 
hook  within  the  void;  Avhich  in  left  than  two  days  is  of¬ 
ten  completely  filled,  though  it  had  perhaps  for  many 
weeks  before  lain  in  an  abfolute  torpor.  This  circular 
nerve  is  foon  covered  by  an  excrefcence  that  hides  it ; 
but  if  the  corculum  be  divided  with  a  fine  lancet,  the 
circular  hook  is  difcoverable,  until  the  young  plant  is 
near  leaving  its  cradle  or  feed.  At  the  turn  of  the  hook 
the  cotyledons  grow,  and  the  root  (hoots  from  the  co¬ 
vered  end.  The  plant  may  be  now  faid  to  lie  in  the  feed 
in  a  contrary  direction  from  that  in  which  it  will  at  a 
future  time  grow,  fince  the  root  is  above,  and  the  ftem 
below  :  but  nature  has  provided  for  their  change  of 
place,  fince  it  is  effected  as  they  leave  the  feed.  It  has 
been  already  noticed  that  the  nourifhment  of  the  infant 

plant 


i 


(a)  In  the  journal  k  is  faid  “  to  the  pointal but  certainly  ftigma  is  meant,  for  piftil  and  pointal  are 
fynonymous. 

-(b)  In  the  journal  it  is  called  pollen,  but  anther  muft  be  meant. 
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#'y6ge  le  plant  Is  medicated  between  the  juice  brought  in  the 
;piiyik  nourifhing  veffels,  and  the  peculiar  fpot  in  the  feed, 
"^forming  a  liquid  which  continues  to  abound  ;  indeed 
the  infant  plant  may  be  faid  to  repofe  in  it,  till  the  root 
has  opened  the  whole  or  part  of  the  feed.  The  root 
then  changes  itsr  diredlipn,  and  runs  into  the  earth,  foon 
forming  a  number  of  ftringy  hairs,  which  ferve  as  fo 
many  fuckers  to  draw  the  liquid  nourifhment  from  the 
earth,  while  the  plant  quickly  (hews,  by  the  rapid  pro- 
grefs  it  makes,  the  advantage  it  receives  from  its  change 
of  diet  \  for  it  foon  raiies  itfelf  from  its  proftrate  pofture, 
emerges  from  the  feed,  and  is  now  feen  in  its  proper  di¬ 
rection.  The  above  account,  we  think  Mrs  Ibbetfon 
juftly  remarks,  affords  a  complete  confirmation  of  the 
fexual  fyftem. 

In  the  fyngenefian  orders,  the  piflil  being  moftly  fin¬ 
ale,  runs  up  from  the  feed  ;  and  the  juice  of  the  piflil  has 
no  other  way  of  reaching  the  pointal  (fligma  mu  ft  be 
here  meant),  but  by  pamng  through  the  feed,  which  it 
does  without  producing  any  effeCl,  or  filling  up  the  va¬ 
cancy  at  the  top  of  the  ccrculum.  But  as  foon  as  the 
juice  of  the  piftil  becomes  mixed  with  the  pollen,  which 
diiTolves  in  it,  the  void  of  the  corculum  is  filled,  the 
hook  is  foon  afterwards  formed,  and  the  plant  is  roufed 
to  life.  Mrs  Ibbetfon  relates  fome  experiments  which 
fhe  made  to  afeertain  whether  the  umbilical  cord  was, 
or  was  not,  the  life  of  the  plant.  She  placed  a  bean 
in  the  earth,  and  when  the  infant  plant  was  ready 
to  leave  the  feed  fhe  opened  it  with  a  fine  lancet,  and 
cut  off  the  cotyledons,  juft  where  they  join  the  heart 
and  the  circular  hook  which  have  been  before  deferibed. 
She  then  tied  a  piece  of  very  fine  thread  round  the 
bean,  and  replaced  it  in  the  earth.  The  cotyledons 
grew  again,  though  higher  up,  but  they  appeared  very 
weak  and  fickly  for  fome  time.  She  cut  off  the  root 
of  another  bean  which  had  been  placed  in  the  earth, 
and  which  was  of  the  fame  age  as  the  above,  and  found 
that  the  root  grew  again  in  a  few  days  and  appeared 
quite  healthy. 

In  a  third  experiment  fhe  feparated  arid  cut  off*  the 
nourifhing  veffels  from  each  fide  of  the  bean  *,  but  a 
great  number  *of  hairs  grew  from  the  wounded  part, 
which,  by  attaining  moifture  from  the  earth  for  noiirifh- 
ment,  fupplied  the  place  of  the  veffels  cut  off ;  fo  that 
it  was  not  afeertained  whether  or  not  the  bean  would 
live  independent  of  thefe  veffels,  which  was  the  obje£l 
of  the  experiment.  We  obferve  here,  however,  a  grand 
provifion  of  nature  for  the  embryo  plant  :  hairs  being 
formed  to  fupply  it  with  moifture  when  the  nourifhing 
veffels  are  deftroyed.  Mrs  Ibbetfon  next  took  a  bean 
which  had  been  about  four  days  in  the  earth,  and  open¬ 
ing  it  with  great  care  took  out  with  a  fine  lancet  the 
part  which  fhe  efteeras  the  cord  of  life,  that  is  the  part 
which  erodes  the  corculum  and  (hot  forth  on  the  firft 
1  5^mpregnation  of  the  plant,  o  o,  %.  14.  and  15.  reprefent 
the  nouri filing  veffels  of  a  bean  ;  L  to  ft  two  feminal 
leaves  or  cotyledons  ;  //  the  cord  of  life,  which  is  more 
eafily  feen  in  the  feed  of  the  lily,  fig.  15.  //  crofting  the 
empty  part  of  the  corculum.  Mrs  Ibbetfon  took  a 
flower  of  the  lilium  genus,  as  having  a  large  veffel 
eafily  attained  ;  and  being  careful  not  to  feparate  it 
from  the  nourifhing  veffels,  fhe  divided  the  line  of  life 
%•  16.  / /,  cutting  each  thread  between  the  feeds,  and 
Vol.  XX.  Part  II. 


(c)  She  afterwards  excepts  the 


fo  cutting  01F  tiieir  communication  \  but  did  not  touch  VegptaW* 
0  0,  which  flie  thinks  is  the  nourifhing  veffel.  Phyfiology^ 

The  confequence  was,  that  the  feeds  of  this  flower 
were  never  impregnated.  Mrs  Ibbetfon  next  tried  the 
effe£l  of  taking  the  nerve  of  life  from  the  chefnut,  the 
walnut,  acorn,  &c.  \  firft  opening  a  feed  without  touch¬ 
ing  the  nerve,  that  fhe  might  be  certain  that  the  Open¬ 
ing  was  not  the  caufe  of  its  death.  Fig.  1 7.  reprefents  the  Fig*  17. 
heart  taken  out  of  a  feed  of  the  chefnut  ,  l  is  the  circu¬ 
lar  hook  already  deferibed  *,  0  0  the  nourifhing  veffels, 
and  / 1  the  line  of  life,  which  was  taken  out  from  fome 
feeds  where  it  croffes  the  heart  at  m.  Fig.  18.  is  theFi?-. 
feed  of  the  goofeberry  ;  0  the  nourifhing  veffels,  e  the 
line  of  life,  and  tn  the  corculum  or  heart. 

She  found  that  all  thofe  feeds  from  which  fhe  took 
the  nerve  of  life  died  ;  and  that  the  others,  which  had 
been  merely  laid  open,  lived.  She  remarks  that  it  is 
only  at  the  beginning  of  life,  that  the  plant  can  be 
killed  by  this  procefs  j  for  xvhen  older,  if  the  nerves 
of  life  decay,  they  flioot  out  above  the  declining  part, 
and  run  into  any  part  of  the  ftem  that  is  pure,  to  pre- 
ferve  themfelvcs.  Mrs  Ibbetfon  then  ftates  that  this 
nerve  is  the  fource  of  life  in  very  decayed  trees  \  and  is 
alfo  the  caufe  of  a  double  pith,  or  at  leaft  the  appear¬ 
ance  of  it,  in  many  trees. 

To  obferve  this  line  of  life,  feeds  muft  be  examined 
in  their  firft  formation  j  for  when  it  has  done  its  office, 
it  detaches  itfelf.  When  the  feed  is  boiled,  the  line  of 
life  and  nourifhing  veffels  mark  themfelves  by  becoming 
of  a  dark  colour. 

2.  Irritability  cf  vegetables.- — In  entering  upon  this 
fubje<5l,  we  ought  to  warn  our  readers,  that  very  oppo- 
fite  opinions  have  been  entertained  refpe£ling  it  \  fome 
phyfiologifts  of  the  greateft  eminence  allowing  that  we 
have  fatisfa£lory  proofs  of  the  irritability  of  vegetables 
in  a  variety  of  plants,  but  more  particularly  In  the  mo¬ 
tions  of  the  mimofae,  dionea,  &c. ;  while  others  of  no 
lefs  refpe&ability  aferibe  thefe  motions  to  the  influence 
of  light,  heat,  or  fome  other  mechanical  agent. 

As  neither  mufcles  nor  nerves  have  ever  been  demon- 
ftrated  in  the  vegetable  ftruflure,  of  courfe  the  proofs  of 
the  irritability  of  vegetables  axe 'drawn  from  the  intimate 
analogy  which  feems  to  exift  between  the  motions  of  fome 
plants  and  thofe  of  animals.  Some  phyfiologifts,  from  ob¬ 
serving  the  fimilarity  of  motions  in  the  two  kingdoms, 
were  naturally  led  to  aferibe  them  to  the  fame  caufe  j 
others,  from  not  being  able  to  obferve  the  fame  motive 
organs,  namely,  mufcles,  in  both  kingdoms,  denied  that 
plants  could  poffefs  irritability  *,  a  third  fet,  waving  the 
idea  of  irritability  in  the  vegetable  kingdom,  have  la¬ 
boured  to  ftiew  that  the  motions  of  plants  depend  on 
mechanical  caufes  alone. 

We  fhall  firft  notice  the  obfervations  of  Mrs  Ibbet¬ 
fon,  who  aferibes  the  motions  of  plants  to  the  fpiral 
wires  which  we  have  deferibed.  Her  opinion  is  found¬ 
ed  upon  a  number  of  new  obfervations  made  with  the. 
folar  microfcope,  which  we  {hall  proceed  to  relate. 

1  ft,  The  fpiral  veffels  are  not  to  be  found  in  any 
plants  to  which  motion  is  unfteceffary . 

She  could  not  obferve  thefe  veffels  in  any  of  the. 
firs,  in  any  of  the  plants  which  fpread  their  leaves  upon 
the  furface  of  the  water,  in  any  of  the  fea  weeds  (c), 
of  the  lichens,  or  of  the  graffes  }  and  fhe  does  not  think 
3  Y  that 


conferva’,  which  have  motion. 
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Vegetable  that  they  exift  in  the  fcolopendrums  or  lemnas.  We 
Phyfiology.  wou|j  here  0bferve  that  if  thefe  obfervations  were  com¬ 
pletely  true,  they  would  certainly  afford  a  ftrong  proof 
m  confirmation  of  her  opinion  \  but  we  fufpeft  that  they 
are  not  altogether  juft,  efpecially  as  we  obferve  a  difcre- 
pancy  in  the  papers  of  Mrs  Ibbetfon.  Thus  at  one  part 
{he  has  given  us  a  very  minute  defcription  of  the  fpiral 
veffels  in  the  runners  of  the  poa  reptans ,  and  now  fhe 
fays  they  are  not  to  be  found  in  the  graffes  (r>). 

Mrs  Ibbetfon’s  fecond  argument  is,  that  if  a  plant 
whofe  leaves  prefen t  their  faces  to  the  light,  be  turned 
fo  that  the  backs  are  to  the  fun,  the  leaves  in  a  few 
hours  will  regain  their  former  pofition  ;  but  if  this  be 
often  repeated,  although  the  plant  will  not  fuffer,  yet 
the  leaves  will  be  longer  at  every  repetition  in  return¬ 
ing  to  their  former  fituation,  or  will  ceafe  to  move  at 
all.  She  accounts  for  this  by  faying,  that  the  fpiral- like 
elaftio  veffels  are  relaxed  by  the  operation,  and  lofe  their 
power  of  coiling  into  their  ulual  form. 

Others  would  account  for  the  above  fa£l  by  faying 
that  the  irritability  of  the  plant  was  exhaufted  by  thefe 


repeated  and  unnatural  a&ions  •,  in  the  fame  manner  as 
the  miraofa  becomes  gradually  lefs  fenfible  to  impreflions 
when  too  often  renewed. 

Mrs  Ibbetfon’s  third  argument  is,  that  thofe  leaves 
which  have  moft  motion,  are  provided  with  moft  fpiral 
veffels,  and  have  thefe  veffels  moft  twifted }  as  in  the 
pop ul us  tremula . 

Fourth  proof.  Mrs  Ibbetfon  divided  the  fpiral  vef¬ 
fels  of  a  vine  leaf  while  growing,  without  touching  the 
nourifhing  vefiels ;  and  from  that  moment  it  never  con- 
tra&ed,  and  when  placed  with  its  back  to  the  light, 
it  did  not  alter  its  polftion,  though  it  was  long  before  it 
decayed.  Both  electricity  and  galvanifm  caufe  thefe 
leaves  to  contraCt,  by  affeCting  the  fpiral  wires  (not  the 
cuticle),  for  when  the  leaf  is  deprived  of  thefe  veffels 
it  does  not  contract  at  all. 

We  would  here  remark  that  we  fufpeCt  much,  in  the 
above  experiment,  that  more  than  the  fpiral  veffels  was 
divided  :  at  any  rate  there  is  very  great  difcordance  be¬ 
tween  Mrs  Ibbetfon’s  experiments  and  that  of  M.  Ca- 
landrini,  who  found  that  vine  leaves  turned  to  the  light 
when  they  were  feparated  from  the  ftem  and  fufpended 
by  a  thread. 

Fifth  argument.  Mrs  Ibbetfon  obferved,  when  (he 
placed  fome  of  the  fpiral  veffels  taken  from  a  cabbage 
leaf  upon  one  end  of  a  long  netting  needle,  and  caufed 
a  candle  to  approach,  that  they  were  much  agitated,  and 
at  laft  flung  themfelves  off  the  needle.  We  think  no 
conclufion  can  be  drawn  from  what  is  here  ftated. 

The  frefti  water  conferva  and  the  dodder  tribe,  are 
the  only  plants,  without  leaves,  that  Mrs  Ibbetfon  is 
acquainted  with,  which  have  fpiral  veffels. 

Mrs  Ibbetfon  fays  that  the  fpiral  veffels  are  fo  very 
tough,  and  fo  very  tightly  coiled,  in  the  leaf  ftem 
( petiole )  of  the  geranium  cordifolium,  that  (he  has  by 
means  of  them' been  enabled  to  draw  up  the  leaf }  but  it 
is  difficult  to  be  done. 

The  fixth  proof  is  drawn  from  the  effeCt  produced  by 
moifture  on  Captain  Rater’s  hygrometer,  which  will  be 
noticed  foon. 
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General  Obfervations . — Mrs  Ibbetfon  fays  the  fpiral  Vegetal 
wires  may  be  confidered  as  a  fecondary  caufe  of  motion  Ptyfiolo 
as  they  are  primarily  adted  upon  by  light  and  moifture!  '""V 
By  means  of  the  fpiral  wire,  all  the  movements  of  plants 
are  made  j  by  it,  flowers  open  in  the  morning  and  fhut 
in  the  evening  ;  the  leaves  turn,  and  the  creeping  plants 
wind  in  their  regular  order.  Mrs  Ibbetfon  fays,  the 
opening  of  the  flower  at  a  different  time  of  the  day,  or 
its  turning  in  a  different  manner,  does  not  militate  a- 
gainft  the  above  ftatement ;  as  ftrong  light  and  dry 
weather  produce  a  contradlion  of  the  wire,  while  dark- 
nefs  and  moifture  effedl  a  dilatation  of  it.  It  depends 
wholly  upon  the  pofition  in  which  the  fpiral  wire  is 
placed,  whether  by  its  dilatation  the  flowers  fliall  be 
opened  or  {hut,  as  in  mechanics  the  fame  fpring  may  be 
made  to  turn  to  the  right  or  to  the  left,  to  open  or  to 
{hut  a  box.  Moft  of  the  flowers  which  Mrs  Ibbetfon 
has  obferved  to  clofe  at  noon,  have  an  extremely  limber 
corolla,  formed  only  of  a  double  cuticle  without  pabu¬ 
lum  *,  and  hence  they  are  foon  overcome  by  heat,  and 
relaxation  dire&ly  takes  place ;  as  in  the  convolvulus 
nil,  the  evening  or  tree  primrofe,  &c. 

We  muft  add,  however,  that  we  regard  this  account 
of  the  fpiral  veffels  with  fome  degree  of  doubt.  We 
fufpeft  that  the  fpiral  veffels,  if  they  have  the  power  of 
opening  or  {hutting  a  flower,  will  always  a 61  in  one 
uniform  manner ;  i.  e.  if  they  are  able  to  open  it,  they 
will  always  do  fo,  and  vice  verfit. 

The  nijtnpliea  alba  raifes  itfelf  out  of  the  water,  and 
expands,  about  feven  o’clock  in  the  morning  5  and  clofes 
again,  repofing  upon  the  furface,  about  four  in  the  even¬ 
ing.  Now  its  petals  are  much  thicker  than  thofe  of 
the  leontodon  taraxacum ,  which  ftiuts  up  its  flowers  be¬ 
tween  eight  and  nine  in  the  evening. 

We  could  multiply  inftances  ;  but  we  conceive  we 
have  faid  enough  to  fhew,  that  the  flowers  with  the 
moft  {lender  corolla  are  not  uniformly  thofe  which 
foon  eft  clofe. 

Mrs  Ibbetfon  fays,  contrary  to  the  opinion  of  Mir- 
bel,  that  the  cafe  in  which  the  fpiral  veffels  are  inclofed 
is  capable  of  being  ftretched  ;  indeed  it  is  formed  of  fo 
thin  (or  rather  fo  loofe)  a  fubftance,  as  plainly  to  be 
intended  to  dilate  and  contradl.  The  cafe  is  compofed 
of  a  very  few  thin  veffels,  interlaced  with  an  extremely 
fine  fpiral  wire  5  while  the  large  fpiral  veffels  fill  up  the 
cafe  in  an  irregular  manner,  the  nourifhing  veffels  form 
a  regular  circle  of  tubes  around  it.  See  fig.  29.  and  30. 

Of  the  Indian  grafs  (andropogon  contortum  of  Lin- 
ne),  of  which  Captain  Rater’s  hygrometer  is  formed. 
-—The  chief  part  of  it  is  made  with  the  fpiral  awn  of 
an  Indian  grafs,  which  readily  untwifts  in  a  moift  at- 
mofphere,  and  vice  verfa.  Now  Mrs  Ibbetfon  alks,  if 
the  moft  trifling  change  of  moifture  can  untwift  one  fort 
of  vegetable  fibre,  and  by  this  means  manage  an  inftru- 
ment,  why  ftiould  not  a  quantity  of  fimilar  formed  fibres 
or  fpiral  veffels  produce  the  fame  effe6V  on  leaves  and 
flowers  ?  She  fays,  Captain  Rater’s  hygrometer  moves 
very  fenfibly  if  a  finger  be  placed  within  half  an  inch 
of  the  fibre  (awn.)  Now,  the  moft  fenfitive  plant  we 
have  will  not  move  but  with  the  touch.” 

We  are  quite  aware  of  the  effedls  of  moifture  on  fome- 

vegetables. 


(d)  She  found  the  fpiral  veffels  alfo  in  the  andropogon  QQntsrtum, 
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vegetables.  We  have  ftrong  proofs  of  It  In  feme  of  the  adling  fome  Important  part  In  the'  formation  of  the  va-  Vegetable 

molfes  as  In  the  bnjum  hygrometricum ,  which,  if  the  rious  gaffes  and  juices  in  the  compofition  of  the  plant,  fhyfi  :Ggy« 

fruitftalk  be  moiftened  at  the  bottom,  makes  three  or  When  touched,  the  whole  firing  relaxes  at  o  0,  and 
four  revolutions ;  if  the  upper  part  be  moiftened,  it  turns  lets  the  branch  fall.  This  it  would  alfo  do  at  m,  if  it 

the  contrary  way.  were  not  fupported  by  the  wood-veffels  turning  into  the 

We  can  fcarcely  compare  thefe  motions  with  thofe  of  leaf.  Fig.  27.  is  the  part  e  epp  uncut,  and  in  its  na¬ 
tural  flate.  Mrs  Ibbetfon  thinks  that  not  only  the  mo- 
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the  miraofae  ;  for  it  is  quite  evident  that  they  are  pro¬ 
duced  by  moifture:  but  as  we  are  to  fpeak  of  the  motions 
of  the  mimofte  in  a  little,  we  wmuld  only  obferve,  that 
when  Mrs  Ibbetfon  fays  “  the  fenfitive  plant  will  not 
move  but  with  the  touch,”  fire  argues  againft  herfelf; 
for  this  fliewS' that  it  is  a6led  upon  by  the  fame  caufes 
as  animal  mufcles,  and  that  it  is  not  governed  by  moif- 
ture  alone. 

The  only  fenfitive  part  of  the  Indian  grafsis  the  awn, 
which  is  formed  of  a  leather-like  fubftance,  infinitely 
thicker  and  flronger  than  the  ufual  fpiral  veffels  in 
plants.  The  awn  is  formed  of  two  apparently  flat 
pieces,  with  a  cylindric  hollow  running  through  the 
middle,  which  is  filled  with  a  thick  fpiral  wire. .  Fig. 
21.  22.  23.  and  24.  Each  fide  of  the  awn  is  briflled  ; 
but  the  briftleado  not  add  to  its  fenfibility. 

Of  the  Nettle. — The  awn  or  fling  of  the  nettle  is 
along  pipe  with  a  bag  at  the  end  divided  into  two 
parts;  the  fmaller  contains  the  poifon,  and  the  larger 
is  fituated  below  it.  This  bag  feems  alfo  to  be  compo- 
fedof  a  leather-like  fubflance,  and  is  likewife  affeCled 
by  light  and  moiflure. 

The  moment  the  upper  part  of  the  pipe  is  touched, 
the  under  part  of  the  bag  whirls  up,  breaks  the  poifon 
bladder,  and  throws  its  contents  violently  up  the  pipe, 
burning  the  perfon  who  touches  it. 

Light  thrown  upon  the  bag  by  means  of  the  folar 
microfcope,  produces  the  fame  effeCl  as  touching  it. 
The  poifonous  liquor  is  protruded  up  the  pipe  with 
great  force,  till  it  iffues  out  at  the  minute  aperture  at 
the  point;  but  before  it  does  fo,  the  pipe  is  bent  down 
with  a  jerk,  by  means  of  the  fpiral  wire, 


tions  of  this  plant,  but  of  all  others,  depend  upon  the 
fpiral  wires  which  contraCl  and  dilate  by  the  a&ion  of 
light  and  moiflure.  She  adds,  that  there  are  no  fpiral 
wires  in  the  feminal  leaves  of  the  rnimofa  fenfitiva ,  and 
that  the  feminal  leaves  have  no  motion  whatever. 

In  farther  illuflration  of  this  fubjeCl,  we  fhall  next  pre¬ 
fen  t  our  readers  with  fome  obfervations  by  Mr  Lyall, 
lately  publifhed  in  Nicholfon’s  Journal  *,  refpe&ing  *  Vol.  xxv* 
the  irritability  of  the  mimofa  pudica ,  and  fome  other  92* 
plants. 

“  It  is  well  known  (he  obferves),  if  we  take  a  leaf 
of  this  plant,  fimilar  to  what  is  reprefented  (fig.  31.), 
and  then,  by  means  of  a  pair  of  feiffars  (completely 
dry),  cut  off  half  the  pinnula  A,  this  pinnula  will 
contraCl  at  its  joint,  either  immediately,  or  in  a  few  fe- 
conds;  its  neighbour,  or  oppofite  pinnula,  B,  doling 
at  the  fame  time,  or  foon  after. 

“  The  pinnulse  A  and  B  having  come  into  contafr, 
there  is  a  paufe,  or  a  fhort  ceffation,  of  motion;  but 
in  the  courfe  of  a  few  more  feconds,  the  next  pair  of 
pinnulm,  CC,  will  alfo  Ihut  up,  and  the  fame  will  hap¬ 
pen  with  every  pair  of  pinnulse  of  that  pinna  fuccef- 
fively  ;  only  with  this  difference,  that  the  intervals  be¬ 
tween  the  (hutting  up  of  each  pair  of  pinnuke  will  be 
fhorter,  the  farther  it  is  from  the  pinnula  that  was  cut. 

After  the  whole  of  the  pinnulae  of  this  pinna  have  com¬ 
pletely  clofed,  and  a  little  interval,  then  the  joint  D 
will  bend  fo  as  to  allow  the  pinna  to  drop  confider- 

ably.  t  r 

“  Neverthelefs,  the  motion  is  often  not  fo  obvious  in 
this  ioint.  as  in  that  to  be  mentioned. 


{lings  every  evening,  juft  as  the  fenfitive  plant  does  its 
branches.  See  fig.  19,  and  20. 

Mimofa  Senftiva.-— -The  motions  of  this  plant  are  re¬ 
gulated  not  only  by  the  fpiral  wire,  but  alfo  by  a  bag 
of  a  leather-like  fubftance,  which  is  capable  of  contrac¬ 
tion  and  dilatation. 


aftonifhes  the  beholder. 

“  The  petiole  F  now,  inftead  of  forming  an  acute 
angle  with  the  ftem  above  the  joint,  forms  a  very  ob- 

tufe  angle  with  it.  . 

“  We  {hall  now  have  another  ceffation  of  motion,  and 
then  the  joint,  H,  will  {lightly  bend  ;  then  another 


We  (half  nex^give  Mrs  Ibbetfon’s  plate  refpefling  paufe,  then  a  (hutting  up  of  the  pair  of  ^ 

the  ftrufture  of  this  plant,  with  her  defection.  and  fo  on  with  the  other  Pinnate,  tillthewhole  pinna 

Fig.  25.  is  a  reprefentation  of  the  fprings  which  go-  is  clofed.  1  ie  mo  10ns,  oa  _  »  .1  .  r  t^e 

rn  each  leaf-,  d,  d  is  the  (talk.  Each  leaf  has  a  lar  in  this  pinna  as  they  were  in  the  other  for  as  he 
which  ferves  to  concentrate  the  fpiral  wires,  pinnula  II  approach,  they  prefs  forward  the  next  pair, 


vern 

bafe  c ,  c, 

Thefe  pafling  over  in  every  dire&ion,  being  drawn 
through  the  narroweft  parts  of  the  ftem  bb  bb,  prefs 
the  ftem  together;  and,  when  touched,  lay  the  leaves, 
one  on  the  other,  the  whole  way  down  the  leaf-ftalk. 
But,  before  the  ftimulus  is  applied,  the  ftem  is  flat¬ 
tened  in  a  contrary  direftion.  The  ball  of  the  leaf 
is  hollow  and  filled  with  oil.  The  parts  e  e  and  pp 
(fig.  26.)  are  made  of  that  leathery  fubftance,  which 
forms  the  cuticle,  and  is  contracted  by  the  light  in 
the  folar  microfcope.  The  parts  e  e  contain  the  oil 
which  ferves  to  lubricate  the  knots  (we  fuppofe),  and 
enable  them  to  flip  over  each  other;  befide,  probably, 


pair, 

and  fo  on  with  all  the  reft.” 

Thefe  motions,  the  author  fuppofes,  are  not  occalion- 
ed  by  impulfe;  for  a  bit  of  the  pinnula  may  be  cut  oft 
aim  oft  without  producing  any  motion. 

But,  allowing  that  a  little  motion  were  produced,  it 
comes  naturally  as  a  queftion,  Why  does  the  motion 
become  fo  extenfive?  how  is  the  impulfe  communicated 
to  the  origin  of  the  petiole?  The  author  does  not  think 
that  thefe  queftions  will  ever  be  fatisfa&orily  anfwered 
upon  mechanical  principles.  „  , 

He  admits  indeed,  that  a  ftruClure  exifts  in  the  mi- 
mofa  fenfitiva,  correfpondmg  to  what  Mrs  ^betfon  has 
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h  he  feems  to  have  fome  doubts  re- 


Vegctablc  defcribed  \  althougl 

^  10  Qgy>  fpedling  it.  He  then  proceeds  to  inquire,  whether  by 
fuch  a  flrudlure,  adled  upon  by  heat,  light,  or  moif- 
ture,  we  could  pofiibly  explain  the  motions  of  the  mi- 
mofa pudica.  “  On  the  experiments  above  related,  (he 
obferves),  I  prefume  no  one  would  fay,  that  nioifture 
was  the  caufe  of  motion,  as  the  fciffars  were  quite 
dry.” 

It  is  to  be  remembered  alfo,  that  this  plant  will  per¬ 
form  its  motions  under  water. 

As  there  was  no  change  of  light,  confequently  this 
had  no  (hare  in  the  effedl.  Befides,  when  moifture  is 
produced  (Mr  Lyall  certainly  means  darknefs)  in  con¬ 
fluence  of  the  abftradtion  of  light,  all  the  pinnulce 
fhut  up  at  the  fame  time  5  not,  however,  in  the  regular 
order  mentioned  in  the  experiment.  Neither  does  the 
motion  take  place  from  change  of  temperature,  for  the 
temperature  was  not  altered. 

A  great  many  queftions  will  here  fugged  themfelves, 
as,  How  does  it  happen  that  the  motion  is  produced  ? 
how  does  it  become  fo  extenfive  ?  how  comes  it  that 
there  are  regular  motions  and  paufes,  &c.  ? 

The  author  concludes,  by  faying,  that  it  is  vain  to  at¬ 
tempt  any  mechanical  folution  of  the  phenomenon  men¬ 
tioned  above,  “  which  would  feem  to  depend  on  an  ex- 
quifite  irritability  in  the  plant  itfelf.” 

Dioncva  Mufcipula . — Mr  Lyall  does  not  think  that 
the  motions  of  this  plant  are  to  be  explained  in  the 
manner  fpoken  of  by  Brouffonet,  who  aferibed  them  to 
the  evacuation  of  a  fluid  from  the  leaf,  which  will  be 
noticed  when  we  fpeak  of  the  drofera .  For  the  leaf 
may  be  touched  without  caufing  any  efflux  of  fluid 
whatever,  and  yet  it  will  contradl  completely. 

Comparetti’s  explanation  refpedHng  the ‘motion  of 
this  plant  is  not  admitted  becaufe  it  feems  improbable, 
is  contrary  to  analogy,  and  inadequate  to  explain  the 
phenomenon. 

Of  the  JOrofera  Longifolia  and  Rotund  if 0  lieu — As  ma¬ 
ny  of  the  mufcles  of  the  animal  fyftem,  as  the  heart, 
diaphragm,  &c.  a&  quite  independent  of  the  will,  and 
as  tbefe  parts  are  highly  irritable,  Mr  Lyall  wifhes  to 
Ihow,  that  a  voluntary  command  of  a  mufcular  force 
fhould  not  be  taken  into  the  definition  of  the  word  irri¬ 
tability,  as  has  been  done  by  fome.  Mr  Lyall  fays, 

“  By  irritability,  I  underftand,  that  property  inherent 
in  fome  bodies  (or  rather  parts  of  bodies),  by  which, 
when  a  flimulus  is  applied,  they  are  enabled  to  con¬ 
tract. 

The  leaves  of  the  drofera  rotundifolia,  when  proper¬ 
ly  unfolded,  lie  round  the  Item  in  a  flellated  manner* 
The  footftalks  of  the  leaves  vary  in  length  from  half  an 
inch  to  an  inch  and  a  half.  The  leaves  are  covered  on 
their  upper  furface  by  a  number  of  haks,  varying  alfo 
in  length  from  one  line  to  three-eighths  of  an  inch,  and 
are  each  terminated  by  a  little  gland,  which  gland  is 
covered  by  a  tranfparent  vifeid  fluid,  presenting  a  fine 
appearance. 

The  chief  difference  between  the  drofera  longifolia 
and  rotundifolia  is  in  the  fliape  of  the  leaves  5  tbofe  of 
the  former  being  obovate,  while  thofe  of  the  latter  are 
of  an  orbicular  fhape. 

Mr  Lyall  mentions  the  obfervations  of  Mr  Whately, 
who,  it  would  appear,  was  the  firfl  in  this  kingdom  who 
deferibed  the  contradlions  of  the  drofera  when  irrita¬ 
ted. 
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Mr  Whately  and  Mr  Gardom  had  obferved  fome  in-  Vw 
lefts  imprifoned  in  the  leaves  of  this  plant,  and  hence 
were  led  to  prefs  with  a  pin  the  centre  of  other  leaves’'"’^ 
in  their  natural  and  expanded  form,  when  they  very 
fuddenly  contrafted,  and,  as  it  were,  encircled  the 
pin. 

lioth  had  noticed,  in  1779,  that  the  leaves  of  the  dro- 
fene  moved,  when  irritated.  He  placed  an  ant  upon 
the  middle  of  a  leaf  of  the  drofera  rotundifolia,  but  fo 
as  not  to  difturb  the  plant.  The  ant  endeavoured  to 
efcape,  but  was  held  faff  by  the  clammy  juice  of  the 
points  of  the  hairs,.,  which  was  drawn  out  by  its  feet 
into  fine  threads ;  in  fome  minutes  the  fliort  hairs  on 
the  difk  of  the  leaf  began  to  bend,  then  the  long  hairs, 
and  laid  themfelves  upon  the  infedL  After  a  while  the* 
leaf  itfelf  began  to  bend,  and  in  fome  hours  the  end  of 
the  leaf  was  fo  bent  inwards  as  to  touch  the  bafe.  The- 
fame  happened  when  the  experiments  were  made  on  the 
drofera  longifolia,  but  more  rapidly. 

Both  alfo  found  that  the  hairs  bent  themfelves  when 
he  touched  them  with  the  point  of  a  needle,  with  a 
hog’s  briflle,  or  when  he  placed  a  very  fmall  piece  of 
wood  the  weight  of  an  ant  upon  the  leaves. , 

Mr  Lyall  next  gives  us  an  account  of  his  own  expe¬ 
riments.  He  fays,,  “  that  for  five  months,  he  almoft, 
every  day,  had  the  fpecies  of  drofene  under  his  eye,  ei¬ 
ther  at  home  or  in  the  country  and  he  confeffes,  that 
he  never  faw  fuch  a  rapid  contradlion  of  the  leaves  of 
the  drofera  rotundifolia,  as  had  been  noticed  by  MeiTrs 
Whately  and  Gardom  :  but  in  all  his  experiments  the 
contraction  was  gradual,  though  it  feldom  failed  to  hap¬ 
pen,  if  the  plant  was  in  good  condition.  In  raoft  of 
his  experiments  an  hour  was  neceffary  for  the  complete 
bending  of  all  the  hairs  ;  and  it  required  fome  hours  for 
the  perfedt  (hutting  up  of  the  leaves.  Hence  it  is  evi¬ 
dent,  that  whoever  has  a  wifli  to  notice  the  motions  of 
the  droferae,  mult  not  fet  out  with  the  expedition  of 
feeing  a  rapid  motion,  fimilar  to  what  happens  in  the 
mimofee,  follow  the  application  of  a  flimulus ;  but,  to 
obferve  the  ultimate  effedb,  mud  -watch  with  an  atten¬ 
tive  eye,  for  at  lead  20  minutes. 

In  accounting  for  the  manner  in  "which  thefe  motions 
are  performed,  various  opinions  have  been  held.  Brouf- 
fonet  fufpedls  that  the  difengagement  •  of  fome  fluids 
influences  them.  He  fays,  that  the  infedf,  by  abforbing 
the  fluid  which  is  on  the  points  of  the  hairs,  empties  the 
veffels  of  the  leaf,  which  folds  upon  itfelf ;  and  the 
quick nefs  of  the  adtion  is  proportional  to  the  number  of 
hairs  touehed  by  the  infedL 

Gur  author  obferves,  that  “  this  theory,  at  firfl  fight, 
does*  not  appear  even  to  be  plaufible  ;  for.,  how  is  it  poffi- 
ble  that  an  infedl  can  abforb  a  thick  tenacious  fluid  r  No 
doubt,  however,  part  of  this  fluid  will  be  attached  to 
the  part  of  the  infedf  which  touches  it  5  but  this  feems 
quite  unconnedfed  with  the  contradfion  of  the  leaf.  On 
the  30th  of  July,  Mr  Lyall  brought  from  the  country  a 
number  of  plants  of  the  drofera  rotundifolia,  and,  on 
infpedling  them,  he  found  many  of  the  hairs  of  the 
leaves  deprived  of  their  vifeid  fluid  ;  but  yet  both  they 
and  the  leaf  remained  quite  expanded  and  in  g'  od  con¬ 
dition.  Next  day,  about  four  o’clock,  he"  placed  a 
imall  bit  of  fulphate  of  copper,  in  the  difk  of  one  of 
thefe  expanded  leaves,  and  by  fix  o’clock  moft  of  the 
hairs  on  one  fide  of  the  leaf,  even  the  outermofl,  had 
bent  themfelves  over  the  bit  of  copper  ;  this  feems 

to 
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Vetable  to  prove  the  inaccuracy  of  Brouflonet’s  theory.  In 
h  fiology.  0ther  experiments,  he  placed  fmall  bits  of  bread  or 
U  ymmmJ  on  three  or  f0Ur  of  the  central  hairs,  without 

touching  the  other  hairs,  or  the  vifeid  fluid  on  their 
ends  ;  and  in  a  few  hours  he  found  that  all  the  hairs 
had  contracted  around  the  foreign  body.  In  fome 
plants,  the  fulphate  of  copper  was  placed  upon  fome  of 
the  fmall  hairs  in  the  difk  of  the  leaf,  without  touch¬ 
ing  the  leaf  itfelf  ;  yet  the  bending  of  the  hairs  and 
leaf  was  complete. 

“  We  have  here  proof  (he  adds),  id,  That  the 
leaves  do  not  contract  when  deprived  of  their  vifeid 
fluid,  which  ought  to  have  been  the  cafe  if  Brouffonet’s 
theory  had  been  true.  2dly,  That  the  contraction 
takes  place  even  when  the  vifeid  fluid  does  not  cover 
the  little  glands.  3dly,  That  the  contraction  follows, 
although  the  foreign  body  is  not  brought  into  contaCl 
with  all  the  hairs. 

The  opinion  of  Sennebier,  who  appears  to  have 
aferibed  the  motions  of  the  droferae  to  the  effeCl  of  pref- 
fure  is  next  examined.  u  Sennebier  feerns  (it  is  ob- 
ferved)  fenfible,  that  the  contractions  of  the  leaves  take- 
place  even  when  light  bodies  are  placed  on  them,  which 
circumftance  of  itfelf  would  lead  us  to  fufpeCt,  that  pref- 
fure  is  not  alone  the  caufe. 

“  I  know  (it  is  added),  that,  if  we  prefson  the  centre 
of  a  leaf  with  a  pin,  &c.  we  may  caufe  its  margin  to  ap¬ 
proximate  the  pin  ;  and  this  certainly  would  be  owing  to 
a  mechanical  caufe.  But,  fuppofe  wre  fee  the  contraction 
take  place,  as  I  have  done,  when  a  body  fpecifically 
lighter  than  the  leaf  itfelf  is  placed  in  the  centre,  as  a 
bit  of  rotten  wood  ;  fnould  we  be  dill  inclined  to  aferibe 
it  to  a  mechanical  caufe  ?  Admit  that  it  is  the  cafe. 
Suppofe,  then,  we  place  the  fame  bit  of  wood  on  the 
margin  of  the  leaf,  what  effeCt;  ought  to  follow  ?  If  it 
Were  owing  to  a  mechanical  caufe,  or  the  weight  of  the 
foreign  body,  as  in  the  lad-mentioned  cafe,  then  we 
diould  expeCI,  that  the  part  of  the  margin  of  the  leaf, 
on  which  the  bit  of  wood  reded,  would  be  depreffed  •, 
whieli  undoubtedly  is  not  the  cafe  :  but,  on  the  con¬ 
trary,  the  margin  rifes,  and  then  contraCls  towards  the 
foreign  body,  or  towards  the  footdalk  of  the  leaf. 

u  That  this  motion  does  not  depend  on  predure,  may 
be  dill  better  illudrated,  by  placing  a  fly,  or  fotne 
other  body,  on  the  apex  of  a  leaf  of  the  drofera  longifo- 
lia.  The  hairs  near  the  foreign  body  will  contraCl 
around  it,  and  then  the  apex  of  the  leaf  will  rife  up¬ 
wards,  and  turn  inwards,  until  it  touches- the  bafe.  Or, 
if  the  offending  body  is  fmall,  the  leaf  will  become 
convoluted  around  it.1’ 

From  the  refult  of  his  experiments,  the  author  things, 
that  the  motions  of  the  leaves  of  the  droferae  cannot  be 
explained  on  mechanical  principles.  He  conceives,  that 
thefe  motions  are  performed,  if  not  by  muffles,  at  lead 
by  fomething  which  is  equivalent  to  mufelCs  in  the  ani¬ 
mal  body. 

It  appears  that  the  leaves  of  the  drofera  rotundifolia 
and  longifolia  remain  completely  expanded  during  the 
hotted  funfhine  and  dried  weather  ;  during  the  coldeft 
and  wetted  weather*,  during' the  greated  darknefs, and, 
finally,  during  the  brighteft  light  of  day.  This,  how¬ 
ever,  is  to  be  taken  in  a  limited  fenfe,  i.  e.  only  during 
the  expanlion  of  the  leaves,  not  during  the  cold  of  win¬ 
ter.  “  Here,  then,  neither  heat,  cold,  drvnefs,  dampnefs, 
darknefs,  nor  light  in  general,  at  all  affe£t  the  leaves  ; 
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but,  if  a  foreign  body  be  applied  to  the  leaf  fo  as  to  fli-  Vegetable 
mulate,  then  it  will  fhut  up”  in  the  manner  we  have  fPhyfi°l°gy» 
already  deferibed.  ' 

EXPLANATION  of  PLATES  DXLI.  DXLII. 
and  DXLIII. 

[Note,  that  fome  errors  in  the  references  to  figures  in 
the  text  may  be  corrected  by  this  explanation ,  which  is 
accurate .] 

Fig.  i.  Part  of  a  branch,  fhewing  the  manner  in 
which  the  line  of  life,  c  c,  enters  into  the  flower -bud, 
a,  and  paffes  by  the  leaf,  b  b» 

Fig.  2.  A  flower-bud,  fhowing  the  line  of  life,  c  c9 
running  up  to  each  flower,  a9  a9  a9  a9  a9  a9  a9  and  the 
pith  terminating  at  b.. 

Fig.  3.  Sedlion  of  the  dem  of  a  tree  ;  a9  the  rind  ; 
b9  the  bark  ;  c9  the  inner  bark  \  d9  the  wood  ;  e9  the 
fpiral  nerves  ;  f  the  corona  or  line  of  life  5  g ,  the  pith  ; 
h,hy  -the  diver  grain  ;  0,  o,  or  the  badard  grain. 

Fig.  4.  Cylinders  of  the  inner  bark. 

Fig.  5.  Cylinders  of  the  wood. 

Fig.  6,  7,  8,  9.  Commencement  of  the  growth  of 
leaves,  exhibited  in  diderent  dages.  a9  a ,  a ,  a ,  The 
mid-rib  5  by  b,  b9  the  young  veffels  appearing  like  cot¬ 
ton  ;  c9  c9  the  fpiral  nerves ;  d9  the  fmaller  veffels  crof- 
dng  each  other.  Fig.  9.  alfo  fhews  e ,  e9  the  fine  vef¬ 
fels  growing  up  each  fide  of  the  mid-rib  5  and  f  the 
pabulum. 

Fig.  10.  Leaf-bud  of  the  lime-tree.  , 

Fig.  II.  Leaf-bud  of  the  horfe-chefnut  about  Ja- 
nuary. 

Fig.  12.  A  feed-veffel  of  the  elafs  fyngenefia  ;  a9  the 
calyx  ;  b9  female  florets  ;  c ,  male  and  female  florets. 

Fig.  13.  Section  juft  above  the  feed-vcffel  of  the  di- 
anthus.  1 1 ,  the  calyx  proceeding  from  the  bark  5  b9 
the  corolla,  from  the  inner  bark  -y  c,  c9  c9  c9  ten  ftamina 
from  the  vrood  ;  d9  the  feed-veffel  5  the  piflil  from 
the  corona  or  circle  of  life. 

Fig.  14.  Reprefentation  of  the  bean.  o9o,  the  nou- 
rifliing  veffels  ;  L  to  ;/,  the  feminal  leaves,  or  cotyle¬ 
dons  ;  /,  to  /,  the  embryo. 

Fig.  15.  Oy  The  nourishing  veffels;  / /,  the  embryo 
in  the  feed  of  the  lily,  eroding  the  empty  part  of  the 
corculum. 

Fig.  16.  Shews  /,  /,  the  line  of  life  5  0,  0,  the  nou- 
rifhing  veffels. 

Fig.  17.  Reprefents  the  heart  taken  out  of  the  feed 
of  a  chefnut.  /,  the  circular  hook  ;  o,  0 ,  the  nourifli- 
in g  veffels  ;  /,  7,  the  line  of  life,  which  was  taken  out 
where  it  erodes  the  heart  at  m. 

Fig.  1 8.  Theffeed  of  the  goofeberry ,  0,  the  nourifhing 
veffels  ;  /,  the  line  of  life ;  w,  the  corculum  or  heart. 

Fi«-.  19.  The  ding  of  the  nettle,  as  viewed  with  the 
folar  microfeope  5  2;,  the  bag  of  poifon  ;  x9  the  fpiral 

wire.  .r  ,  1  1 

Fig.  20.  The  ding  afterthe  poifon  has  been  thrown 

to  the  point ;  at,  the  fpiral  wire  centred. 

Fig,  21.  Indian  grafs  greatly  magnified-,  fhowing  the 
manner  in  whieh  it  is  formed. 

Fig.  22.  Awn  of  the  grafs. 

Fig.  23.  and  24.  The  grafs^twifted. 

Fig.  25.  Leaf  of  the  mimofa  fenfitiva. 

Fig.  26.  A  longitudinal  fe<dion  of  the  leaf-dalk  of 
the  mimofa  fenfitiva,  the  middle  part  containing  five- 
cafes  of  fpiral  wire,  and  each  extremity  only  three. 

1  Fig. 
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Vegetable  Fig.  27.  The  extremity  of  the  uncut  leaf-ftalk,  which 
Ehyfiology  fs  divided  at  pp  in  fig.  26. 

Velez.  Fig.  28.  A  horizontal  fe&ion  of  the  Item  of  the  mi- 

Fig.  29.  A  cafe  full  of  the  fpiral  wire  much  magni¬ 
fied. 

Fig.  30.  Spiral  wire  Hill  more  magnified. 

Fig.  31.  Leaf  of  the  mimofa  pudica. 

VEGETATIVE  soul,  among  philofophers,  denotes 
that  principle  in  plants,  by  virtue  of  which  they  vege¬ 
tate,  or  receive  nouriftiment  and  grow. 

VEHICLE,  in  general,  denotes  any  thing  that  car* 
Ties  or  bears  another  along  ;  but  is  more  particularly  ufed 
in  pharmacy  for  any  liquid  ferving  to  dilute  fome  medi¬ 
cine,  in  order  that  it  may  be  adminiftered  more  commo- 
dioufly  to  the  patient. 

VEII,  in  Ancient  Geography ,  a  city  of  Etruria,  the 
long  and  powerful  rival  of  Rome  5  diftant  about  ieo 
ftadia,  or  1 2  miles,  to  the  north-weft  •,  fituated  on  a 
high  and  fteep  rock.  Taken  after  a  liege  of  10  years 
by  Camillus,  fix  years  before  the  taking  of  Rome  by  the 
Gauls :  and  thither  the  Romans,  after  the  burning  of 
their  city,  had  thoughts  of  removing  \  but  were  diffuaded 
from  it  by  Camillus  (Livy).  It  remained  Handing  after 
the  Punic  war  \  and  a  colony  was  there  fettled,  and  its 
territory  afligned  to  the  foldiers.  But  after  that  it  de¬ 
clined  fo  gradually,  as  not  to  leave  a  fingle  trace  Hand¬ 
ing.  Famous  for  the  daughter  of  the  300  Fabii  on  the 
Cremera  (Ovid).  The  fpot  on  which  it  flood  lies  near 
Ifola,  in  St  Peter’s  patrimony  (Holftenius). 

VEIL,  a  piece  of  fluff,  ferving  to  cover  or  hide  any 
thing. 

In  the  Romifh  churches,  in  time  of  Lent,  they  have 
veils  or  curtains  over  the  altar,  crucifix,  images  of  faints, 
&c. 

A  veil  of  crape  is  worn  on  the  head  by  nuns,  as  a 
badge  of  their  profeftion  :  the  novices  wear  white  veils, 
but  thofe  who  have  made  the  vows  black  ones.  See  the 
article  Nun. 

VEIN,  in  Anatomy ,  is  a  veffel  which  carries  the 
blood  from  the  feveral  parts  of  the  body  to  the  heart. 
See  Anatomy,  N°  123. 

Vein,  among  miners,  is  a  filfure  in  the  horizontal 
ftrata  which  contains  ore,  fpar,  cauk,  clay,  chert,  croil, 
brownhen,  pitcher-chert,  cur,  which  the  philofophers 
call  the  mother  of  metals ,  and  fometimes  foil  of  all  co¬ 
lours.  When  it  bears  ore,  it  is  called  a  quick  vein  ; 
when  no  ore,  a  dead  vein . 

VELA,  a  remarkable  cape  on  the  coaft  of  Terra 
Firma,  in  South  America.  W.  Long.  71.  25.  N.  Lat. 
12.  30. 

VEL  ARIUS,  in  antiquity,  an  officer  in  the  court  of 
the  Roman  emperors,  being  a  kind  of  ufher,  whofe  poll 
was  behind  the  curtain  in  the  prince’s  apartment,  as  that 
of  the  chancellor’s  wras  at  the  entry  of  the  balluftrade  ; 
and  that  of  the  oftiarii  at  the  door.  The  velarii  had 
a  fuperior  of  the  fame  denomination,  who  commanded 
them. 

VELEZ-DE-GoMARA,atown  of  Africa,  in  the  king¬ 
dom  of  Fez,  and  in  the  province  of  Eriff.  It  is  the  an¬ 
cient  Acarth.  With  a  harbour  and  a  handfome  caftle, 
where  the  governor  refides.  It  is  feated  between  two 
high  mountains,  on  the  coaft  of  the  Mediterranean  fea. 
W.  Long.  4.  o.  N.  Lat.  35.  10. 
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VELITES,  in  the  Roman  army,  a  kind  of  ancient  Velitw 
foldiery,  who  were  armed  lightly  with  a  javelin,  a  calk,  II 
cuirafs,  and  (hield.  Veneering, 

VELLEIUS  Paterculus.  See  Paterculus. 

VELLUM,  is  a  kind  of  parchment,  that  is  finer, 
evener,  and  more  white  than  the  common  parchment. 

The  word  is  formed  from  the  French  veliny  of  the  Latin 
vitulinus ,  “  belonging  to  a  calf.” 

VELOCITY,  in  Mechanics ,  fwiftnefs  \  that  affec¬ 
tion  of  motion  whereby  a  moveable  is  difpofed  to  run 
over  a  certain  fpace  in  a  certain  time.  It  is  alfo  called 
celerity ,  and  is  always  proportional  to  the  fpace  moved. 

See  (Quantity,  N°  11  and  14,  &c. 

VELVET,  a  rich  kind  of  ftuff,  all  filk,  covered  on 
the  outftde  with  a  clofe,  Ihort,  fine,  foft  lhag,  the  other 
fide  being  a  very  ftrong  clofe  tiffue. 

The  nap  or  fhag,  called  alfo  the  velveting ,  of  this 
ftuff,  is  formed  of  part  of  the  threads  of  the  warp,  which 
the  workman  puts  on  a  long  narrow-channelled  ruler  or 
needle,  which  he  afterwards  cuts,  by  drawing  a  lharp 
Heel  tool  along  the  channel  of  the  needle  to  the  ends  of 
the  warp.  The  principal  and  beft  manufadlories  of 
velvet  are  in  France  and  Italy,  particularly  in  Venice, 

Milan,  Florence,  Genoa,  and  Lucca  :  there  are  others 
in  Holland,  fet  up  by  the  French  refugees  5  whereof 
that  at  Haerlem  is  the  moft  confiderable  :  but  they  all 
come  ftiort  of  the  beauty  of  thofe  in  France,  and  ac¬ 
cordingly  are  fold  for  10  or  15  per  cent.  lefs.  There 
are  even  fome  brought  from  China  \  but  they  are  the 
worft  of  all. 

VENAL,  or  Venous,  in  Anatomy ,  fomething  that 
bears  a  relation  to  the  veins.  This  word  is  alfo  ufed  for 
fomething  bought  with  money,  or  procured  by  bribes. 

VENEERING,  Vaneering,  or  Fineering ,  a  kind 
of  marquetry,  or  inlaying,  whereby  feveral  thin  dices 
or  leaves  of  fine  'wood,  of  different  kinds,  are  applied 
and  faftened  on  a  ground  of  fome  common  wood. 

There  are  two  kinds  of  inlaying  :  the  one,  which  is 
the  more  ordinary,  goes  no  farther  than  the  making  of 
com  parti  ments  of  different  woods  ;  the  other  requires 
much  more  art,  and  reprefents  flowers,  birds,  and  the 
like  figures.  The  firft  kind  is  what  wfe  properly  call 
veneering  ;  the  latter  we  have  already  defcribed  under 
Marquetry. 

The  wood  intended  for  veneering  is  firft  fa  wed  out 
into  dices  or  leaves,  about  a  line  thick  :  in  order  to  faw 
them,  the  blocks  or  planks  are  placed  upright  in  a  kind 
of  vice  or  fawing  prefs  :  the  defcription  of  which  may 
be  feen  under  the  article  juft  referred  to.  Thefe  dices 
are  afterwards  cut  into  Hips,  and  fafhioned  divers  ways, 
according  to  the  defign  propofed ;  then  the  joints  being 
carefully  adjufted,  and  the  pieces  brought  down  to  their 
proper  thicknefs,  with  feveral  planes  for  the  purpofe, 
they  are  glued  down  on  a  ground  or  block  of  dry  wood, 
with  good  ftrong  Englidi  glue.  The  pieces  thus  joined 
and  glued,  the  work,  if  fmall,  is  put  in  a  prefs ;  if  large, 
it  is  laid  on  the  bench,  covered  with  a  board,  and  preffed 
down  with  poles,  or  pieces  of  wood,  one  end  whereof 
reaches  to  the  ceiling  of  the  room,  and  the  other  bears 
on  the  boards.  When  the  glue  is  quite  dry  they  take 
it  out  of  the  prefs  and  finifti  it  \  firft  with  little  planes, 
then  with  divers  fcrapers,  fome  whereof  refemblc  rafps, 
which  take  off  dents,  &c.  left  by  the  planes.  When 
fufficiently  fcraped,  the  work  is  poliflied  with  the  Ikin  of 
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netting'  a  fea  dog,  wax,  and  a  brufti  and  polifher  of  fhave-grafs : 

II  which  is  the  laft  operation. 

enice-  VENEREAL,  fomething  belonging  to  venery  ;  as 
the  lues  venerea ,  & c.  See  Medicine  Index . 

VENERY,  is  commonly  ufed  for  the  a  61  of  copula¬ 
tion,  or  coition,  between  the  two  fexes  ;  it  has  alfo  been 
employed  by  old  writers  as  applicable  to  hunting  or  the 
chace9  as  becijls  of  venery . 

VENESECTION,  or  Phlebotomy,  in  Surgery. 
See  Surgery  Index. 

VENETIAN  Bole,  a  fine  red  earth  ufed  in  paint¬ 
ing,  and  called  in  the  colour  fhops  Venetian  red. — It  is 
dug  up  in  Carinthia,  and  fent  from  Venice  to  all  parts 
of  the  world  \  but  the  ufe  of  it  is  much  fuperfeded  by 
a  bright  colcothar  of  vitriol. 

VENICE,  STATE  of,  a  celebrated  republic,  which 
i  for  nearly  ten  centuries  formed  one  of  the  molt  power  - 
lation  ful  of  the  maritime  Rates  of  Europe.  Its  dominions  lay 
boun-  chiefly  along  the  coafts  at  the  head  of  the  Adriatic  fea, 

5  es*  comprehending  not  only  a  confiderable  tra6l  round  the 
city  of  Venice,  but  feveral  diftri£ts  both  to  theeaft  and 
weft  of  that  fea,  together  with  the  i Hands  of  Corfu, 
Zante,  Cephalonia,  Cerigo,  and  fome  others  of  lefs  note, 
in  the  Archipelago.  It  was  bounded  to  the  north  by 
the  Alps,  to  the  weft  by  the  duchy  of  Milan,  and  to 
the  eaft  by  Croatia,  a  province  of  Turkey  in  Europe. 

The  republic  of  Venice  is  faid  to  have  taken  its  rife 
from  a  fmall  Italian  colony,  who  in  the  middle  of  the 
i  .*  5th  century  were  driven  by  Attila  king  of  the  Huns 
from  the  cities  of  Aquileia,  Verona,  Mantua,  &c.  and 
took  refuge  in  the  group  of  fmall  iflands  where  now 
ftands  the  city  of  Venice.  Here  they  eftablifhed  them- 
felves,  and  formed  a  fmall  independent  ftate,  adopting 
the  confular  form  of  government  which  had  folong  pre¬ 
vailed  at  Rome.  By  the  end  of  the  5th  century  they 
had  become  of  confequence,  and  were  able  to  raife  and 
maintain  a  fleet  and  a  fmall  army.  They  engaged  in 
a  war  with  the  Lombards,  and  diftinguilhed  themfelves 
againft  the  Iftrian  pirates,  and  the  inhabitants  of  the 
neighbouring  port  of  Triefte.  They  alfo  aftifted  Jufti- 
nian  in  his  conteft  with  the  Goths,  and  received  from 
him  and  his  general  Narfes,  many  marks  of  favour  and 
diftinflion. 

About  the  year  697,  the  tribunitian  power,  which  had 
prevailed  in  Venice  from  the  end  of  the  5th  century, 
was  abolifhed,  and  the  ftates  elefted  a  fupreme  magi- 
ablifh-  Rrate,  whom  they  called  doge,  or  duke.  He  was  to 
at  of  a  represent  the  honour  and  majefty  of  the  ftate  •,  to  aflem- 
,‘eor  ble  and  prefide  at  the  great  council,  where  he  had  a 
*e*  calling  vote  in  all  difputed  points  \  to  nominate  to  all 
offices,  places,  and  preferments,  and  to  enjoy  the  fame 
authority  in  the  church  as  in  the  ftate.  Excepting  a 
(hort  intermiflion  of  about  five  years,  the  power  of  the 
doges  continued  till  the  fall  of  the  republic. 

Under  the  doges,  the  power  and  wealth  of  the  repub¬ 
lic  continued  to  increafe.  In  7 65*  the  Heraclians  and 
Gezulans,  fubjedls  of  the  republic,  revolted,  and  threw 
4  #  themfelves  on  the  protection  of  the  emperor  Charle- 
em^*  maRne*  That  emperor  fettled  them  for  the  prefen t  at 
Charle-  Malamoe,  in  the  neighbourhood  of  the  Venetian  capi- 
gne.  tal ;  but  from  this  afylum  they  were  quickly  driven  by 
n*  765*  the  forces  of  the  republic.  Tncenfed  at  this  affront  com¬ 
mitted  againft  his  authority,  Charlemagne  ordered  his 
fon  Pepin  to  declare  war  againft  the  Venetians  7  but  as 


Aftolphus  king  of  the  Lombards  was  then  laying  wafte  Venice, 
the  territories  of  the  church,  the  troops  of  Pepin  were, V“" — 
by  the  intreaties  of  the  pope,  difpatched  againft  that 
powerful  monarch  *,  and  though,  on  the  defeat  of  Aftol¬ 
phus  they  marched  againft  the  Venetians,  it  does  not 
appear  that  the  enterprife  was  produClive  of  either  ho¬ 
nour  or  fuccefs.  The  war  with  Pepin  was  renewed  in 
804,  on  occafion  of  Obelerio,  the  doge  of  Venice, 

(hewing  an  inclination  to  favour  the  Greek  emperor  Ni- 
cephorus  againft  Pepin.  Obelerio  was  related  to  the 
French  monarch,  having  married  his  After  my  and  as  on 
this  account  the  Venetians  were  jealous  of  the  attach¬ 
ment  of  their  doge,  he  was  fuperfeded,  and  Valentin 
nominated  commander  in  his  place.  Pepin  had  collect¬ 
ed  a  numerous  and  well  appointed  army,  and  had  fitted 
out  a  fleet  to  aCt  againft  the  Venetians  by  fea.  With 
this  formidable  force  he  advanced  diredly  to  Venice, 
but  here  he  was  oppofed  with  all  the  valour  of  indepen¬ 
dent  citizens  fighting  for  their  liberties.  5. 

The  Venetians,  however,  notwithftanding  the  mod  and  (ucceis 
obftinate  defence,  the  moll  vigorous  fallies,  and  their  0fthe  ye. 
felling  every  inch  of  ground  at  an  incredible  expence  ofnetians. 
blood,  were  at  length  reduced  to  that  part  of  the  city  An.  804. 
fouth  of  the  Rialto  [fee  the  next  article')  ;  this  ftream  and 
their  own  bravery,  being  now  their  only  defence.  While 
Pepin  was  preparing  to  throw  a  bridge  over  the  canal, 
they  refolved,  as  a  laft  effort,  to  attack  Pepin’s  fleet,  and 
to  vanquifh  or  die  in  defence  of  their  liberty.  Embark¬ 
ing  all  the  troops  they  could  fpare,  they  bore  down 
with  the  advantage  of  the  wind  and  tide,  upon  the  ene¬ 
my,  and  began  the  attack  with  fuch  fury,  as  obliged 
the  French  admiral  to  give  way.  The  liglitnefs  of  their 
(hips,  and  the  knowledge  of  the  foundings,  gave  the 
Venetians  every  advantage  they  could  wilh  :  the  ene¬ 
my’s  fleet  was  run  aground,  and  the  greater  part  of 
their  troops  perilhed  in  attempting  to  efcape  :  the  (hips 
Tvere  all  to  a  few  either  taken  or  deftroyed.  During 
this  aClion  at  fea,  Pepin  refolved  to  affault  the  city  by 
land,  not  doubting  but  the  garrifon  was  fo  weakened  by 
the  number  of  forces  they  had  fent  on  board  the  fleet, 
as  to  be  able  to  make  but  a  flight  refiftance.  Having 
for  this  purpofe  thrown  a  bridge  over  the  Rialto,  he  was 
marching  his  troops  acrofs  it,  when  he  found  himfelf  at¬ 
tacked  on  every  fide  by  the  Venetians  from  their  boats, 
and  others  who  had  polled  themfelves  on  the  bridge. 

The  battle  was  long,  bloody,  and  doubtful,  until  the 
Venetians  employed  all  their  powrer  to  break  down  the  , 
bridge  ;  which  at  laft  yielding  to  their  obftinate  endea¬ 
vours,  a  prodigious  (laughter  of  the  French  enfued  *,  they 
fought,  however,  like  men  in  defpair,  feeing  no  hopes  of 
fafety  but  in  viClory  *,  but  all  communication  being  cut 
off  with  the  troops  on  (bore,  they  were  to  a  man  either 
killed  or  drowned.  The  number  of  (lain  was  fo  great, 
that  the  fpace  between  the  Rialto  and  Malamoe  was  co¬ 
vered  with  dead  bodies,  and  has  ever  fince  gone  by  a 
name  expreflive  of  the  prodigious  (laughter..  Pepin  was 
fo  (truck  with  the  intrepidity  of  the  Venetians,  that  he 
raifed  the  fiege,  abandoned  the  enterprife,  and  conclud¬ 
ed  a  peace  with  the  republic.  .  6 

In  839,  the  Venetians  engaged  in  an  offenfive  and  Venetian^ 
defenfive  alliance  againft  the  Saracens,  with  the  Greek  fleet  ac- 
emperor  Michael,  to  whofe  afliftance  they  fent  a  fleet  of^^ 
60  galleys.  In  an  engagement  which  took  place  be-cens> 
tween  the  allied  fleets  and  that  of  the  Saracens,  the  for-  An,  833. 
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rner  were  completely  defeated,  and  almofl  all  the  Vene¬ 
tian  galleys  were  either  taken  or  deftroyed.  On  the 
news  of  this  defeat,  the  capital  was  thrown  into  the 
greateft  confirmation,  juftly  dreading  &n  attack  from 
the  vi£torious  Saracens.  This  alarm,  however,  foon 
fubfided,  on  finding  that  the  barbarians  had  turned  off 
on  the  fide  of  Ancona.  The  city  now  became  a  prey 
to  internal  diffenfion.  Popular  tumults  were  frequent, 
and  in  one  of  thefe  the  doge  was  murdered,  By  the 
prudent  and  vigorous  admin iftration  of  a  fucceeding 
doge,  Orfo  Participate,  .good  order  was  re- eftablifhed, 
and  at  the  commencement  of  the  iotli  century,  the  re¬ 
putation  of  the  republic  for  military  prowefs  wras  much 
advanced  by  a  viftory  gained  over  the  Huns,  who  had 
invaded  Italy,  and  defeated  Berengarius. 

Towards  the  tlofe  of  the  1 1  th  century,  Venice  began 
to  make  a  confiderable  figure  among  the  ftates  of  Europe, 
having  acquired  the  fovereignty  of  Dalmatia  and  Cro¬ 
atia,  with  which  in  1084  they  were  formally  invefted 
by  the  Conftantinopolitan  emperor. 

About  this  time  a  crufade,  or  holy  war  againff  the 
Saracens,  was  preached  up  by  the  emiffaries  of  the  pope, 
and  the  Venetian  republic  engaged  in  the  undertaking 
with  fuch  ardour,  as  to‘ equip  a  fleet  of  £00  fail,  under 
the  command  of  the  doge  Vitalis  Michael.  Before  he 
failed  for  the  coaft  of  Alia,  however,  the  doge  found  it 
necefiary  to  chafiife  the  Pifans,  whom  he  defeated  in  a 
terrible  engagement.  He  then  failed  for  Alkalon,  at 
that  time  befieged  by  the  Chriftian  forces,  and  it  was 
chiefly  by  his  valour  that  that  city,  as  well  as  Caipha 
and  Tiberias,  fell  into  the  hands  of  the  *Chriftians. 
From  thefe  victories  he  was  recalled  to  repel  an  invafion 
of  Dalmatia  by  the  Normans,  whom  he  alfo  defeated, 
carrying  off  confiderable  booty.  His  fucceffor  affifted 
Baldwin  in  the  conqueft  of  Ptolemais,  but  was  defeat¬ 
ed  and  killed  in  attempting  to  quell  a  rebellion  of  the 
Croatians. 

Under  the  government  of  Domenico  Micheli,  who 
fucceeded  Ordclapho,  the  pope’s  nuncio  arrived  at  Ve¬ 
nice,  and  excited  fuch  a  fpirit  of  enthufiafm  among  all 
ranks  and  degrees  of  men,  that  they  ftrove  'whofe  names 
fhould  be  firft  enrolled  for  the  holy  war.  The  doge, 
having  fitted  out  a  fleet  of  60  galleys,  failed  with  it  to 
Joppa,  which  place  the  Saracens  were  at  that  time  bc- 
fieging.  The  garrifon  was  reduced  to  the  laft  extre¬ 
mity  when  the  Venetian  fleet  arrived,  which  futprifed 
and  defeated  that  of  the  enemy  with  great  (laughter  ; 
foon  after  which  the  Saracens  rai fed  the  fiege  with  pre¬ 
cipitation.  Tyre  was  next  befieged,  and  foon  was  ob¬ 
liged  to  capitulate  ;  on  which  occafion,  as  well  as  on  the 
taking  of  Afcalon,  the  Venetians  (hared  two-thirds  of 
the  fpoils.  While  the  doge  was  abfent  on  thofe  im¬ 
portant  affairs,  the  emperor  of  Conftantinoplc,  jealous 
of  the  growing  power  of  the  Venetians,  refolved  to 
take  advantage  of  their  apparent  incapacity  to  refill 
an  attack  at  home.  The  Venetians,  however,  had  timely 
notice  of  his  approach,  and  in  ft  an  tly  recalled  the  doge, 
who  on  his  return  laid  Wafle  and  deftroyed  the  country 
round  Chios,  feized  on  the  iilands  of  Samos,  Lcfhos,  and 
Andros,  then  belonging  to  the  emperor,  and  reduced 
feveral  places  in  Dalmatia  which  had  revolted. 


I11  1173,  the  republic  ventured  to  oppofc  Frederick 

Frederick,  after 
him  by  the  Vene¬ 
tians,  difpatehed  againft  them  his  fon  Otlio,  who  foon 
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a  haughty  reply  to  an  embaffy  fent 


arrived  before  the  _  city  with  75  galleys.  The  doge  Venb. 
Sebaftiano  Ziani  failed  out  with  the  few  veffels  he  had 
got  equipped,  to  give  the  enemy  battle.  The  fleets 
met  off  the  coaft  of  Iftria,  and  a  terrible  engagement 
enftied,  in  which  the  imperial  fleet  was  totally  defeated 
Otho  himfelf  taken  prifoner,  and  48  of  his  ftfips  de¬ 
ftroyed.  On  the  doge’s  return,  the  pope  went  out  to 
meet  him,  and  prefented  him  with  a  ring,  faying, 

“  Take  this,  Ziani,  and  give  it  to  thefea,  as  a  teftimony 
of  your  dominion  over  it.  -Let  your  fucceflors  annuallv 
.  perform  the  fame  ceremony,  that,  poftcrity  may  know 
that  your  valour  has  purchased  this  prerogative,  and 
fubje&ed  this  clement  to  you,  even  as  a  hufband  fub- 
jedteth  his  wife,”  Otho  was  treated  with  the  refpedt 
due  to  his  rank,  and  foon  conceived  a  great  friendfliip 
for  Ziani.  At  laft,  being  permitted  to  vifit  the  impe¬ 
rial  court,  on  his  parole,  he  not  only  prevailed  on  his 
father  to  make  peace  with  the  Venetians,  but  even  to 
vifit  their  city,  lb  famed  for  its  commerce  and  naval 
power.  He  was  received  with  all  poftiblc  refpedf,  and 
on  his  departure  attended  to  Anctfna  by  the  doge,  the 
fenate,  and  the  whole  body  of  the  nobility.  During 
this  journey  he  was  reconciled  to  the  pope  ;  and  both 
agreed  to  pay  the  high  eft  honours  to  the  doge  and  re¬ 
public. 

In  the  beginning  of  the  13th  century,  the  Venetians  They  gaia 
in  conjunction  with  the  French ;  befieged  and  took  Con-  poflelfion  ( 
ftantinople,  as  has  been  related  under  the  article  CoK- ( eDftanti- 


nople, 


stantinopolitan  History,  N°  144—146,  which  lAn  T(WM 

they  held  till  the  year  1261.  A\T* 

In  the  mean  time  the  Genoefe,  by  their  fuccefsful  War  with 
application  to  commerce,  having  railed  themfelves  inthe  Ge* 
fuch  a  manner  as  to  be  capable  of  rivalling  the  Vene-noefe* 
tians,  a  long  feries  of  wars  took  place  between  the  re¬ 
publics  ;  in  which  the  Venetians  generally  had  the  ad¬ 
vantage,  though  fometimes  they  met  with  terrible  over¬ 
throws.  Thefe  expenfive  and  bloody  quarrels  undoubted¬ 
ly  contributed  to  weaken  the  republic  notwithftanding 
its  fucceffes.  In  the  year  1348,  however,  the  Genoefe  An, 
were  obliged  to  implore  the  protection  of  Vifconti  duke 
of  Milan,  in  order  to  fupport  them  againft  their  implaca¬ 
ble  enemies  the  Venetians.  Soon  after  this,  in  the  year 
the  latter  was  utterly  defeated  with  fuch  lofs, 


1352, 


that  it  wras  thought  the  city  itfelf  muft  have  fallen  into 
the  hands  of  the  Genoefe,  had  they- known  how  to  im¬ 
prove  their  victory .  This  was  in  a  fhort  time  followed 
by  a  peace  ;  but  from  this  time  the  power  of  the  repub¬ 
lic  began  to  decline.  "Continual  war  with  the  ftates  of 
Italy,  with  the  Hungarians,  and  their  own  rebellious 
fubje&s,  kept  the  Venetians  employed,  fo  that  they  had 
no  leifure  to  oppofe  the  Turks,  ‘whofe  rapid  advances 
might  have  alarmed  all  Europe.  After  the  deftru&ion 
of  the  eaftern  empire,  however,  in  1453  the  Turks  be¬ 
gan  more  immediately  to  interfere  with  the  republic. 
Whatever  valour  might  be  fhewn  by  the  Venetians,  or 
whatever  fucceffcs  they  might  boaft  of,  it  is  certain  the 
Turks  ultimately  prevailed  ;  fo  that  for  fome  time  it 
feeined  fcarcely  poftible  to  refill  them.  What  alfo  con¬ 
tributed  greatly  to  the  decline  of  the  republic,  was  the 
difeovt-ry  of  a  paffage  to  the  Eaft  Indies  by  the  Cape  of 
Good  Hope  in  1497*  Till  then  the  greateft  part  of  the 
Eaft  India  goods  imported  into  Europe  pafled  through 
the  hands  of*  the  Venetians ;  but  as  foon  as  the  Cape  was 
difeovered,  the  conveyance  by  the  way  of  Alexandria 
almoft  entirely  ceafed.  Still,  however,  the  Venetian 
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-v  ice.  power  was  ilrong;  and  it)  the  beginning  of  the  i<5th  lity  had  a  feat.  TliennHIUtv  , 
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Soon  after,  however,  we  find  them  entering  into  an  al¬ 
liance  with  the  king  of  France  againft  the  emperor. 

After  this,  nothing  of  importance  occurs  in  the  hif- 
tory  of  the  Venetian  republic  till  the  year  1645,  when 
the  republic  was  involved  in  a  new  and  fanguinary  coil- 
flift  with  the  Turks,  in  defence  of  the  important  iiland 
of  Candia.  The  tranfa&ions  to  which  this  war  gave  r'xfe, 
and  the  fpirit  and  bravery  difplayed  by  the  Venetians, 
in  defending  their  colonial  pofTeftions,  are  amply  de¬ 
tailed  under  the  article  Candia. 

At  the  ^nd  of  the  17th  century,  the  Venetians  ob¬ 
tained  an  important  acquifition  of  territory  by  the  con¬ 
quest  of  the  Morea,  which  at  the  peace  of  Carlowitz 
in  1699,  was  formally  ceded  by  Turkey  to  the  ftate  of 
Venice  % 

During  the  war  of  the  Succeftion,  the  ftates  of  Venice 
obferved  a  drift  neutrality.  They  confidered  that  dis¬ 
pute  as  unconne&ed  with  their  interefls  j  taking  care, 
however,  to  keep  on  foot  an  army  on  their  frontiers  in 
Italy,  of  fufficient  force  to  make  them  refpefted  by  the 
belligerent  powers.  But  foon  after  the  peace  of  U- 
treckt,  the  Venecians  were  again  attacked  by  their  old 
enemies  the  Turks,  who  beholding  the  great  European 
powers  exhaufted  by  their  late  efforts,  and  unable  to  af- 
fift  the  republic,  thought  this  the  favourable  moment 
for  recovering  the  Morea,  which  had  been  fo  lately  ra- 
viflied  from  them.  The  Turks  obtained  their  objeft, 
and  at  the  peace  of  Paffarowitz  in  1715,  which  termi¬ 
nated  this  unfuccefsful  war,  the  Venetian  ftates  yielded 
up  the  Morea  ;  the  grand  feignior  on  his  part  reftoring 
to  them  the  fmall  iflands  of  Cerigo  and  Cerigetto,  with 
fome  places  which  his  troops  had  taken  during  the 
courfe  of  the  war  in  Dalmatia. 

From  the  peace  of  Paffarowitz  to  the  conclufion  of 
*  beer  is  a  ^ie  *8th  century,  the  affairs  of  Venice  ceafed  to  form 
prov  eof  an  interefting  part  of  the  hiftory  of  Europe.  Ever  fince 
Au  •  the  league  of  Cambray,  the  republic,  weakened  by  its 
continual  ftruggles  with  Turkey,  had  declined  in  power 
and  in  confequence,  and  was  incapable  of  oppofing  a 
barrier  to  the  encroachments  of  its  more  powerful  neigh¬ 
bours.  During  the  firft  war  which  the  French  republic 
maintained  againft  the  emperor  in  Italy,  the  ftates  of 
Venice  afforded  a  tempting  object  to  each  of  the  con¬ 
tending  parties ;  and  in  May  1797,  the  capital  was  oc¬ 
cupied  by  a  body  of  French  troops,  who  under  pretence 
of  quelling  a  tumult  that  had  arifen  in  the  city,  took 
poffefiion  of  the  forts,  and  fubverted  the  exifting  autho¬ 
rities.  By  the  treaty  of  Campo  Formio,  concluded  be¬ 
tween  the  emperor  and  the  French  republic  in  Oftober 
of  the  fame  year,  the  French  confen ted  that  the  em¬ 
peror  fhould  take  pofTeffion  of  the  Venetian  territory, 
with  the  iflands  in  the  Archipelago,  which  had  been 
f  fubjeft  to  the  Venetian  republic }  and  by  the  fubfe- 

quent  treaty  of  Luneville  in  1801,  this  acceflion  of  ter¬ 
ritory  to  the  houfe  of  Auftria  was  confirmed,  fo  that 
11  the  Venetian  republic  muft  now  be  confidered  as  an 
Auftrian  province. 

It  is  not  neceffary  for  us.to  be  very  minute  in  ourac- 
<  he  ^ie  late  conftitution  and  government  of  Venice, 

^ate  u  The  government  was  ftriftly  ariftocratical,  being  veiled 
m  the  great  council  or  fenate.  in  which  each  of  the  nobi- 
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vvbole  population  of  the  ftate  did  not  exceed  2, 500, coo. 

1  1  the  great  council,  or  il  con  jig  ho  grande,  there 
were  four  others^  one  eotapofed  of  the  doge  and  fix 
counfcllors,  called  la  fignoria  ;  another  called  il  configlio 
dupregodt,  confiding  of  about  250  of  the  nobility  :  a 
third  united  to  la  fignoria,  confiding  of  28  alfeifors, 
great  fages,  which  gave  audience 


or 

n.wu  gave  auaience  to  ambailadors ;  and  a 
fourth,  eompofed  of  10  councilors,  who  took 
zance  of  all  criminal  matters,  and 


the  doge  kimfelf  muft 
buiinefs  of  the  ftate  wa 


cogni- 
beforc  whom  even 
appear,  if  aceufed.  The  fecret 
as  often  carried  on  by  fpies  and  in¬ 
formers  and  there  were  in  the  dueal  palace  feveral  fta- 
tues  of  lions  with  open  mouths,  which  formed  fo  many 
receptacles  for  fecret  and  anonymous  information. 

The  office  and  privileges  of  the  doge  of  Venice  have 
been  already  mentioned  under  the  article  Doge.  Of 
late  this  office  was  little  more  than  nominal ;  and  the? 
doge  was  a  mere  ftate  puppet,  without  authority  and 
without  power.  His  eftabliihment,  however,  was  fplen- 
did,  and  his  levenue  not  contemptible  I  he  mode  of 
deeding  the  doge  deferves  notice,  as  it  was  well  calcu¬ 
lated  to  prevent  bribery,  or  the  exertion  of  party  influ¬ 
ence..  He  was  deeded  by  a  plurality  of  voices,  and  held 
his  dignity  for  life.  In  his  eleedion  they  made  ufe  of 
gold  and  filver  balls,  which  were  put  into  a  veflel,  and 


ferved  for  balloting.  Thofe  who  drew 


golden 


balls,  firft  deeded  40  coiinfellors,  who  drew  12  others, 
and  deeded  25  in  addition.  Of  this  number  nine  per- 
fons,  who  had  drawn  golden  balls,  chofe  40  more ;  1 1 
of  thofe,  appointed  in  the  fame  way,  chofe  41  counfel- 
lors,  who  finally  proceeded  to  the  eleedion,  till  25  votes 
or  more  fell  upon  the  fame  perfon,  who  was  then  de¬ 
clared  doge.  After  this  eleftion  they  placed  the  ducal 
cap  upon  his  head,  upon  which  he  took  poflefTion  of  the 
doge’s  palace.  He  never  uncovered  his  head  to  any 
perfon,  becaufe  he  did  not  wear  the  cap  in  his  own  name, 
but  in  that  of  the  republic. 

The  military  ftrength  of  the  Venetians  confifted  of 
nearly  30,000  land  forces,  under  the  command  of  a  ca- 
pitano,  who  was  always  a  foreigner  of  diftinftion  ;  be¬ 
sides  a  confiderable  fleet,  which  they  boafted  could,  in 
time  of  wTar,  be  increafed  to  60  men  of  war,  and  above 
ico  galleys.  The  ordinary  revenues  of  the  ftate  have 
been  computed  at  rather  more  than  i,ooo,oool.  fterling, 
a  confiderable  part  of  which  arofc  from  the  cuftoms,  and 
the  duty  on  fait  made  at  Corfu  and  Chiofa. 

Venice,  the  city  which  was  the  feat  of  government 
of  the  Venetian  republic,  is  built  on  72  fmall  iflands  at 
the  head  of  the  Adriatic  or  gulf  of  Venice,  about  five 
miles  from  the  main  land.  That  part  of  the  gulf  which 
lies  between  the  city  and  the  continent  forms  a  kind  o£ 
laguna  or  lake,  which,  at  low  water,  is  very  (hallow, 
and  on  the  oppofite  fide  of  the  iflands  there  are  nume¬ 
rous  (hallows,  the  channels  between  which  are  marked 
by  (lakes,  to  direft  (hips  in  entering  the  port.  The  la- 
gunes  that  lie  between  the  iflands  form  fo  many  canals 
that  interfeft  the  city  in  all  direftions,  and  over  thefc 
the  ftreets  communicate  by  not  fewer  than  500  bridges. 
The  principal  or  great  canal  is  broad,  and  has  a  ferpen- 
tine  courfe  through  the  middle  of  the  city,  but  the 
others  are  narrow  and  crooked.  The  ftreets  are  alfo 
narrow  and  winding,  but  clean  and  neat.  The  houfes 
are  built  on  piles,  and  have  each  a  door  opening  to  tli® 
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Venice  adjacent  canal,  and  another  to  the  ftreet.  As  the  nar- 
Ventiiator  rowlie^s  ^ie  ^reets  but  ill  adapts  them  for  walking  in, 
t  the  only  places  of  refort  on  land  are  the  Rialto ,  a  noble 

bridge  acrofs  the  great  canal,  bordered  with  booths  and 
{hops,  and  the  great  fquare  of  St  Mark,  or  Piazza  di 
St  Marco ,  an  irregular  quadrangle,  formed  of  fcveral 
buildings,  focne  of  which  are  magnificent.  Of  thefe, 
the  ducal  palace ,  where  the  bufinefs  of  the  Hate  ufed  to 
be  tranfa&ed  5  the  patriarchal  church  of  St  Mark  ;  the 
deeple  of  St  Mark,  at  a  little  didance  from  the  church  5 
the  church  of  St  Geminiano  \  and  the  new  and  old 
Procuraries ,  are  mod  deferving  the  notice  of  travellers. 
The  canals  form  the  great  medium  of  communication, 
as  well  as  the  principal  feene  of  relaxation  and  amufe- 
ment  to  the  inhabitants.  Here  ply  numerous  gondolas, 
(lee  Gondola,  and  MacgilPs  Travels ,  vol.  i.)  which 
are  rowed  with  admirable  fpeed  and  dexterity  by  the 
gondoliers  ;  and  here  are  occafionaily  held  races,  or  ra¬ 
ther  rowing  matches.  As  the  canals  are,  of  neceffity, 
the  receptacles  of  all  the  filth  of  the  city,  they  become, 
in  hot  weather,  very  offenfive  5  while,  in  winter,  from 
their  free  communication  with  the  gulf,  they  are  fre¬ 
quently  agitated  by  the  Adriatic  dorms.  The  whole 
city  b  about  fix  miles  in  circumference,  and  the  inha¬ 
bitants  are  edimated  at  160,000. 

The  inhabitants  of  Venice  carried  on  a  flourifhing 
trade  in  filk  manufactures,  gold  lace,  mirrors  and  other 
articles  of  glafs,  befides  military  dorcs  and  implements 
of  war.  At  fome  didance  from  the  city  there  is  a  large 
and  commodious  lazaretto,  where  fhips  coming  from  the 
Levant  unload  their  goods,  and  perform  quarantine 
from  20  to  40  days. 

This  celebrated  city,  once  the  feat  of  power,  opu¬ 
lence  and  the  fine  arts,  whole  carnival  revelries  have 
been  the  fubjedt  of  fo  many  animated  deferiptions,  has 
undergone  a  melancholy  change.  Her  dreets  and  ca¬ 
nals  no  longer  refound  with  the  drains  of  the  mufician 
and  the  ferenades  of  watchful  lovers,  and  her  gay  gon¬ 
dolas,  which  were  formerly  occupied  by  fafhionable 
groups  and  parties  of  pleafure,  are  now  become  the  ve¬ 
hicles  of  trade,  or  ferve  for  the  accommodation  of  the 
foldier  and  the  mechanic.  The  trade  of  the  city,  which 
had  long  declined,  has,  fince  the  ccffionof  the  Venetian 
territory  to  Audria,  been  almod  entirely  transferred  t6 
Triede.  Venice  is  72  miles  E.  by  N.  of  Mantua  5-115 
N.  E.  of  Florence  5  140  E.  of  Milan  5  21 2  N.  of  Rome, 
and  300  N.  by  W.  of  Naples.  E.  Long.  120  33'.  N; 
Lat.  450  26'. 

VENIRE  facias,  in  Law ,  is  a  judicial  writ  lying 
where  two  parties  plead  and  come  to  iffue,  dire&ed  to 
the  Iheriff,  to  caufe  1 2  men  of  the  fame  neighbourhood 
to  meet  and  try  the  fame,  and  to  fay  the  truth  upon  the 
iffue  taken. 

VENTER,  fignifies  the  belly  5  but  it  is  alfo  ufed  for 
the  children  by  a  woman  of  one  marriage  :  there  is  in 
law  a  fird  and  fecond  venter,  &c.  where  a  man  hath 
children  by  fevcral  wives  5  and  how  they  (hall  take  in 
defeents  of  lands. 

t  VENTILATOR,  a  machine  by  which  the  noxious 
air  of  any  clofe  place,  as  an  hofpital,  gaol,  (hip,  cham¬ 
ber,  &.c.  may  be  difeharged  and  changed  for  frelh. 

Fhe  noxious  qualities  of  bad  air  have  been  long 
known  ;  and  no  one  has  taken  greater  pains  to  fet  the 
mifehiefs  arifing  from  foul  air  in  a  jud  light  than  Dr 
Hales  5  who  has  alfo  propofed  an  eafy  and  effedlual  re- 
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medy  by  the  ufe  of  his  ventilators  5  his  account  of  which  Ventilato 
was  read  to  the  Royal  Society  in  May  1741.  In  the  ''““Y’— 
November  following  M.  Triewald,  military  archited  to 
the  king  of  Sweden,  informed  Dr  Mortimer  feeretary 
to  the  Royal  Society,  that  he  had  in  the  preceding  fprir.o- 
invented  a  machine  for  the  ufe  of  his  majelly’s  men  of 
w  ar,  in  order  to  draw'  out  the  bad  air  from  under  their 
decks,  the  lead  of  which' exhaufted  36,172  cubic  feet 
in  an  hour,  or  at  the  rate  of  21,732  tons  in  24  hours. 

In  1742  he  fent  one  of*  them,  formed  for  a  60  gun  fiiip 
to  France  ;  which  was  approved  of  by  the  Koval  Aca¬ 
demy  of  Sciences  at  Paris  5  and  the  king  of  Fiance  or¬ 
dered  all  the  men  of  war  to  be  furnilhed  with  the  like 
ventilators. 

The  ventilators  invented  by  Dr  Hales  confid  of  a  piate 
fquare  box  ABCD  (fig.  I.)  of  any  fize  5  in  the  middle  DXUv 
of  one  fide  of  this  box  a  broad  partition  or  midriff  is  fix-  n 
ed  by  hinges  X,  and  it  moves  up  and  down  from  A  to 
C,  by  means  of  an  iron  rod  ZR,  fixed  at  a  proper  di¬ 
dance  from  the  other  end  of  the  midriff,  and  paffing 
through  a  fmall  hole  in  the  cover  of  the  box  up  to  R. 

Two  boxes  of  this  kind  may  be  employed  at  once,  and 
the  two  iron  rods  may  be  fixed  to  a  lever  FG  (fig.  2.)  Fig.  2. 
moving  on  a  fixed  centre  O  ;  fo  that  by  the  alternate 
railing  and  p reding  down  of  the  lever  FG,  the  midriffs 
are  alfo  alternately  raifed  and  depreffed,  whereby  thefe 
double  bellows  are  at  the  fame  time  both  drawing  in  air, 
and  pouring  it  out,  through  apertures  with  valves  made 
on  the  fame  fide  with,  and  placed  both  above  and  be¬ 
low  the  hinges  of  the  midriffs.  In  order  to  render  the 
midriffs  light,  they  are  made  of  four  bars  length  wife, 
and  as  many  acrofs  them  breadth  wTife,  the  vacant  fpaees 
being  filled  up  with  thin  pannels  of  fir  board  5  and  that 
they  may  move  to  and  fro  with  the  greater  eafe,  and 
without  touching  the  lidcs  of  the  boxes,  there  is  an  iron 
regulator  fixed  upright  to  the  middle  of  the  end  of  the 
box  AC  (fig.  I.)  from  N  to  L,  with  a  notch  eut  into 
the  middle  of  the  end  of  the  midriff  at  Z  5  fo  that  the 
midriffs,  in  riling  and  falling,  fuffer  no  other  fiicHon 
than  what  is  made  between  the  regulator  and  the  notch. 
Moreover,  as  the  midriff  ZX  moves  writh  its  edges  only 
one-twentieth  of  an  inch  from  the  fides  of  the  box 
ABCDFE,  very  little  air  will  efcape  by  the  edges  5 
and,  therefore,  there  w  ill  be  no  need  of  leathern  fides  as 
in  the  common  bellows.  The  end  of  the  box  at  AC  is 
made  a  little  circular,  that  it  may  be  better  adapted 
betwTecn  A  and  C  to  the  riling  and  falling  midriff  5  and 
at  the  other  end  X  of  the  midriff  a  dip  of  leather  may 
be  nailed  over  the  joints  if  needful.  The  eight  large 
valves  through  which  the  air  is  to  pafs,  are  placed  at 
the  hinge-end  of  the  boxes  BK  (fig.  2.)  as  at  I,  2,  3, 

&c.  The  valve  I  opens  imvard  to  admit  the  air  to 
enter,  wrhen  the  midriff  is  depreffed  at  the  other  end 
by  means  of  the  lever  FG.  And  at  the  fame  time  the 
valve  3  in  the  lowTer  ventilator  is  fliut  by  the  compreffed 
air  which  paffes  out  at  the  valve  4.  But  when  that 
midriff  is  raifed,  the  valve  I  Units,  and  the  air  paffes 
out  at  the  valve  2.  And  it  is  the  fame  with  the  valves 
5,  6,  &c.  of  the  other  box  5  fo  that  the  midriffs  are  al¬ 
ternately  riling  and  falling,  and  two  of  the  ventilators 
drawing  in  air,  and  twro  blowing  it  out  ;  the  air  enter¬ 
ing  at  the  valves  1,  3,  6,  8,  and  paffing  out  at  the  valves 
2,  5>  7*  Before  thefe  lad  valves  there  is  fixed  to  the 

ventilators  a  box  £)QNM  (fig.  3.)  as  a  common  reeep- Fig*  3j 
tacle  for  all  tke  air  which  comes  out  of  thefe  valves  5 

which 
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v  tilator  which  air  paffes  off  by  the  trunk  P,  through  the  wall 
II  of  a  building.  See  Defcription  of  Ventilators  by  Ste- 
•IlUS*  ^  phen  Hales,  D.  D.  Lond.  1743,  Svo. ;  and  for  the  me- 
U  v~t'  thod  of  freeing  mines,  {hips,  prifons,  &c.  from  noxious 
air  by  means  of  fire-pipes,  fee  Pneumatics,  N°  371. 

VENTRI  Infpiciendo ,  is  a  writ  to  fearctua  woman  that 
faith  fhe  is  with  child,  and  thereby  withholdcth  lands 
from  the  next  heir  :  the  trial  whereof  is  by  a  jury  of 
women. 

VENTRICLE,  properly  denotes  any  little  cavity  ; 
but  is  more  particularly  ufed  by  phyficians  and  anato¬ 
mies  for  the  ftomach  and  certain  cavities  of  the  heart 
and  brain. 

VENTRILOQUISM,  an  art  by  which  certain 
perfons  can  fo  modify  their  voice,  as  to  make  it  appear 
to  the  audience  to  proceed  from  any  didance,  and  in 
any  direction.  See  Physiology  Index , 

VENUS,  in  Pagan  worfhip,  the  goddefs  of  love  and 
beauty.  Cicero  mentions  two  other  deities  of  this  name. 
Venus,  dvled  Urania  and  Celejlis  ;  and  the  Venus  Van- 
demos  or  Popufaris ,  the  wife  of  Vulcan,  and  the  god¬ 
defs  of  wanton  and  effeminate  love.  To  the  firft  the 
Pagans  aferibed  no  attributes  but  fuch  as  were  agree¬ 
able  to  the  drifted  chadity  and  virtue  •,  and  of  this  dei¬ 
ty  they  admitted  no  corporeal  refemblance,  fhe  being 
only  reprefented  by  the  form  of  a  globe,  ending  coni¬ 
cally.  Her  facrifices  were  termed  neplialia ,  on  account 
of  their  fobriety.  To  her  honey  and  wine  were  offered, 
and  no  animal  except  the  heifer  my  and  on  her  altars  the 
wood  of  figs,  vines,  or  mulberries,  was  not  fuffered  to 
be  burnt.  The  Romans  dedicated  a  temple  to  this  god¬ 
defs,  to  whom  they  gave  the  name  of  Verticordia  ;  be- 
caufe  flie  turned  the  hearts  of  lewd  women,  and  infpired 
them  with  modefty  and  virtue. 

But  the  mod  famous  of  thefe  goddeffes  is  the  wife  of 
Vulcan  ;  who  is  reprefented  as  fpringing  from  the  froth 
raifed  by  the  genitals  of  Saturn,  when  cut  off  by  Jupi¬ 
ter  and  thrown  into  the  fea.  As  foon  as  {he  was  form¬ 
ed,  {lie  was  laid  in  a  beautiful  fhell  embellifhed  with 
pearl,  and  wafted  by  gentle  zephyrs  to  the  ifle  of  Cy- 
therea,  whence  fhe  failed  to  Cyprus.  At  her  landing, 
flowers  rofe  beneath  her  feet  *,  die  was  received  by  the 
Hours,  who  braided  her  hair  with  golden  fillets  ;  and 
then  wafted  her  to  heaven,  where  her  charms  appeared 
fo  attractive,  that  mod  of  the  gods  defired  her  in  mar¬ 
riage  *,  but  Vulcan,  by  the  advice  of  Jupiter,  gained 
polfeflion  by  putting  poppies  into  her  neftar.  As  Ve¬ 
nus  was  the  goddefs  of  love  and  pleafure,  the  poets  have 
been  lavifli  in  the  defcription  of  her  beauties  y  and  the 
painters  and  datuaries  have  endeavoured  to  give  her 
the  mod  lovely  form.  Sometimes  die  is  reprefented 
elothed  in  purple,  glittering  with  gems,  her  head 
crowned  with  rofes,  and  drawn  in  an  ivory  car  by 
fwans,  doves,  or  fparrows  *y  at  others  fhe  dands  attend¬ 
ed  by  the  Graces  -y  but  in  all  podtions,  her  fon  Cupid 
is  her  infeparable  companion.  She  was  honoured  as 
the  mother  of  Hymenteus,  Cupid,  ./Eneas,  and  the 
Graces,  and  was  paflionately  fond  of  Adonis  and  An- 
chifes. 

This  goddefs  was  principally  worfliipped  at  Paphos 
and  Cyprus ;  and  the  facrifices  offered  to  her  were  white 
goats  and  fwine,  with  libations  of  wine,  milk,  and  honey. 
Her  viftims  were  crowned  with  flowers,  or  wreaths  of 
myrtle. 


Venus,  one  of  the  planets.  See  Astr.onomy  In -  Venu< 
dex.  ll . 

Venus's  Fly  trap.  See  DlONJEA  Mufcipula,  Bota-  .  VoR*'te 
NY  Index. 

Venus,  a  genus  of  fliell-fifli.  See  Conchology  In¬ 
dex, 

VEPRECUL/E,  diminutive  from  vepreS,  u  a  briar 
or  bramble  the  name  of  the  3  rd  order  in  Linnaeus’s 
Fragments  of  a  Natural  Method.  See  Botany  Index , 

VERA-Cruz,  a  fca-port  town  of  North  America, 

New  Spain,  with  a  very  fecure  and  commodious  har¬ 
bour,  defended  by  a  fort.  Here  the  flotilla  annually 
arrives  from  Spain  to  receive  the  produce  of  the  gold 
and  filver  mines  of  Mexico ;  and  at  the  fame  time  a 
fair  is  held  here  for  all  manner  of  rich  merchandife 
brought  from  China  and  the  Ead  Indies  by  way  of  the 
South  fea,  and  for  the  merchandife  of  Europe  by  the  way 
of  the  Atlantic  ocean.  This  town  is  not  two  miles  in 
circumference  *,  and  about  it  there  is  a  wall  of  no  great 
drength  on  the  land-fidc.  The  air  is  unwholefime  \ 
and  there  are  very  few  Spaniards  here  unlefs  when 
the  flotilla  arrives,  and  then  it  is  crowded  with  people 
from  all  parts  of  Spanifh  America.  It  is  200  miles 
fouth-ead  of  Mexico.  W.  Long.  37.  25.  N.  Lat.  19. 

12. 

VERAGUA,  a  province  of  New  Spain,  bounded  on 
the  ead  by  that  of  Coda  Rica,  on  the  wed  by  Pana¬ 
ma,  on  the  north  by  Darien  and  the  gulf  of  Mexico, 
and  on  the  Tout h  by  the  South  fea.  It  is  about  125 
miles  in  length  from  ead  to  wed,  and  60  in  breadtli 
from  north  to  fouth.  It  is  a  mountainous  barren  coun¬ 
try  'y  but  has  plenty  of  gold  and  diver.  Conception  is 
the  capital  town. 

VERATRUM,  a  genus  of  plants  belonging  to  the 
clafs  polygamia,  and  in  the  natural  fydem  arranged  un¬ 
der  the  10th  order,  Coronarice .  See  Botany  and  Ma¬ 
teria  Medica  Index ,  •  .. 

VERB,  in  Grammar,  See  Grammar,  chap.  iv. 

VERB  A  SCUM,  a  genus  of  plants  of  the  clafs  pentA 
andria,  and  in  the  natural  fydem  arranged  under  the 
28th  order,  Luridce,  .See  Botany  Index, 

VERBENA,  a  genus  of  plants  of  the  clafs  of  dian- 
dria,  and  in  the  natural  fydem  arranged  under  the  40th 
order,  Perfonatce,  See  Botany  Index. 

VERD,  Cape,  a  promontory  on  the  wed  coad  of 
Africa,  40  miles  north-wed  of  the  mouth  of  the  river 
Gambia.  W.  Long.  17.  38.  N.  Lat.  14.  45. 

The  iflands  of  Cape  de  Verd  are  feated  in  the  Atlan¬ 
tic  ocean,  about  400  miles  wed  of  the  Cape.  They  are 
between  the  13th  and  19th  degree  of  latitude  ;  and  the 
principal  are  10  in  number,  lying  in  a  femicircle.  Their 
names  are,  St  Antony ,  St  Vincent ,  St  Luciay  St  Nicholas , 
the  ijle  of  Saly  Bona  Vijlay  Mayo ,  St  Jagoy  Fuegoy  and 
Brava, 

VERDICT,  (Vere  diSlum ),  is  the  anfwer  of  the  jury 
given  to  the  court  concerning  the  matter  of  faft,  in  any 
cafe  civil  or  criminal,  committed  by  the  court  to  their 
trial  and  examination.  See  Law,  N°  clxxxvi.  51.  and 
Trial. 

VERDIGRISE,  the  acetate  of  copper,  much  ufed 
by  painters  as  a  green  colour.  See  Copper,  Chemi¬ 
stry  Index. 

VERDITER,  or  VerDater,  a  preparation  of  cop¬ 
per,  fometimes  ufed  by  painters,  &c.  for  a  blue  ; 

3  Z  2  but 
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but  more  dually  mixed  Vith  a  yellow  for  a  green  co¬ 
lour.  See  Copper,  Chemistry  Index,  and  COLOUR - 
Making,  N°  28. 

VERGE  ( Vir^nta ),  in  Law ,  fignifics  the  compafs  of 
the  king’s  coui'V,  which  bounds  the  j*urifdi<Rion  of  the 
-lord  Reward  of  the  houfehold ,  and  which  is  thought  to 
have  been  1 2  miles  round. 

The  term  verge  is  alfo  ufed  for  a  Rick  or  rod,  where¬ 
by  one  is  admitted  tenant  to  a  copyhold  eftate,  by  hold¬ 
ing  it  in  his  hand,  and  fwearing  fealty  to  the  lord  of  the 
manor. 

VERGERS,  certain  officers  of  the  courts  of  king’s 
bench  and  common  pleas,  whofe  bufinefs  it  is  to  carry 
white  wrands  before  the  judges.  There  are  alfo  vergers 
of  cathedrals,  who  carry  a  rod  tipped  with  filver  before 
the  bifhop,  dean,  &c. 

VERGIL,  Polydore.  See  Virgil. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples, 
unfit  for  wine  or  cyder  ;  and  chiefly  ufed  in  fauces,  ra¬ 
gouts,  &c. 

VERMES,  the  fixth  clafs  of  animals  in  the  Lin- 
naean  fyftem,  comprehending  five  orders.  See  Natu¬ 
ral  History,  and  Conchology  and  Helmintholo¬ 
gy  Index. 

VERMICELLI,  or  Vermichelly,  a  compofition 
of  flour,  cheefe,  yolks  of  eggs,  fugar,  and  faffron,  redu¬ 
ced  to  a  pafie,  and  formed  into  long  {lender  pieces  like 
worms,  by  forcing  it  with  a  pift on  through  a  number  of 
little  holes.  It  was  firft  brought  from  Italy  ;  and  is 
chiefly  ufed  in  foups  and  pottages. 

VERMICULAR,  an  epithet  given  to  any  thing  that 
bears  a  relation  or  refemblaace  to  worms. 

VERMIFORMIS,  in  Anatomy ,  a  term  applied  to  va¬ 
rious  parts  in  the  human  body,  bearing  fome  refemblanee 
to  worms. 

VERMILION,  a  bright  and  beautiful  red  colour, 
compofed  of  quickfilver  and  fulphur,  in  great  efteem 
among  the  ancients  under  the  name  of  minium .  See 
Chemistry,  N°  1701,  and  1713  j  but  what  goes  by 
the  name  of  minium  amongft  us,  is  a  preparation  of  lead, 
known  alfo  by  the  name  of  red-lead .  See  Chemistry 
N°  1832. 

VERMIN  is  a  general  term,  denoting  thofc  animals 
which  are  either  dire6tly  or  indirectly  injurious  to  man¬ 
kind,  the  inferior  animals,  or  the  fruits  of  the  earth  ;  as 
fleas,  caterpillars,  flies,  worms,  &c. 

Vermin,  Dejlrulhon  of.  As  we  propofe  in  this  article 
to  point  out  the  means  of  deflroying  fome  of  thofe  ani¬ 
mals  that  arc  hurtful  or  troublefome  to  man,  we  (hall 
employ  the  term  vermin,  in  a  more  extended  fenfe,  in¬ 
cluding  alfo  under  it,  mice,  rats,  moles,  &c.  We  {ball 
endeavour  to  colled  the  moft  ufeful  obfervations  that 
have  been  made  on  the  means  of  diminifhing  or  extir¬ 
pating  fuch  animals  as  are  obvioufly  injurious.  We 
cannot  avoid  here  remarking,  that  although  the  feem- 
ingly  exceffive  increafe  of  one  fpecies  of  animals  is  hurt¬ 
ful  or  inconvenient  to  another,  or  to  man  himfelf,  and 
their ■  exiftence  is  attended  with  great  lofs  and  damage, 
y  their  infefting  and  deflroying  grains  and  other  fruits 
of  the  earth  deflined  for  the  food  of  man  or  thofe  ani¬ 
mals  that  are  fubfervient  to  him  ;  we  are  not  of  opinion 

r  I  r  1S  eXrC^S  ou^t  to  be  confidered  merely  as  a 
uielefs  excrefcence  in  the  great  {bale  of  being':  nor  are 
we  of  opinion  that  their  numbers  ought  not  to  be  reduced, 
became  we  are  too  ffiort- flighted  to  comprehend  the  wife 
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pur  poles  for  which  they  are  called  into  life.  We  have 
heard*  fuch  a  do&rine  held  up,  although  we  are  inclined 
to  fufped  that  it  is  founded  on  a  love  of  Angularity  or 
indolence,  rather  than  proceeding  from  pure  motives  of 
benevolence.  But  we  muft  abflain  from  fuch  difeuf- 
lions,  and  occupy  the  limits  allotted  to  the  proper  fubjeft 
of  confideration. 

Rats  and  Mice. — Various  methods  have  been,  propofe 
ed  for  the  deftru&ion  of  thefe  vermin.  The  following 
preparation  has  been  recommended  as  very  effe&nal. 
Take  of  the  feeds  of  ftavefacre  ( delphinium Jlaphifagrid)i 
or  of  loufewort  ( pedicular  is palujlr  is),  powdered,  more 
or  lefs  as  the  occafion  requires,  one  part  ;  of  oat  meal, 
three  parts  :  mix  them  well,  and  make  them  up  into  a 
pafte  with  honey.  Lay  pieces  of  this  pafte  in  the  holes, 
and  on  the  places  where  mice  and  rats  frequent ;  and  it 
will  effectually  kill  or  rid  the  places  of  thofe  kind  of 
vermin  by  their  eating  of  it. 

Some  time  ago  the  fociety  for  encouraging  arts  pro- 
pofed  a  premium  of  50I.  for  a  preparation  capable  of 
alluring  or  fafeinating  rats  lb  that  they  might  be  taken 
alive.  In  conference  of  this,  a  great  number  of  new 
traps,  &c.  were  invented,  and  the  following  methods  of 
alluring  the  rats- to  a  certain  place  were  published.  One 
of  the  methods  which  is  moft  eafily  and  efficacioufly 
praeffifed,  is  the  trailing  of  fome  pieces  of  their  moft  fa¬ 
vourite  food*  which  fliould  be  of  the  kind  which  has  the 
ftrongeft  feent,  fuch  as  toafted  cheefe  or  boiled  red  her¬ 
rings,  from  the  holes  or  entrances  of  the  clofet  to  their 
receffes  in  every  part  of  the  houfe  or  contiguous  build¬ 
ing.  At  the  extremities,  and  at  different  parts  of  the 
courfe  of  this  trailed  track,  fmall  quantities  of  meal,  or 
any  other  kind  of  their  food,  fliould  be  laid  to  bring 
the  greater  number  into  the  tracks,  and  to  encourage 
them  to  purfue  it  to  the  place  where  they  are  intended 
to  be  taken  at  that  place,  when  time  admits  of  it,  a 
more  plentiful  repaft  is  laid  for  them,  and  the  trailing 
repeated  for  two  or  three  nights. 

Befides  this  trailing  and  w'ay-baiting,  fome  of  the 
moft  expert  of  the  rat-catchers  have  a  fliorter,  and  per¬ 
haps  more  effectual  method  of  bringing  them  together; 
which  is  the  calling  them,  by  making  fuch  a  whiftling 
noife  as  refembles  their  own  call  ;  and  by  this  means, 
with  the  affiftance  of  the  way-baits,  they  call  them  out 
of  their  holes,  and  lead  them  to  the  repaft  previouily 
prepared  for  them  at  the  places  defigned  for  taking 
them.  But  this  is  much  more  difficult  to  be  praftifed 
than  the  art  of  trailing ;  for  the  learning  of  the  exaft 
notes  or  cries  of  any  kind  of  beafts  or  birds,  fo  as  to 
deceive  them,  is  a  peculiar  talent  which  is  attained  on¬ 
ly  by  few. 

In  pra<Rifing  either  of  thefe  methods  of  trailing  or 
calling,  great  caution  muft  be  ufed  by  the  operator  to 
fupprefs  and  prevent  the  feent  of  his  feet  and  body  from 
being  perceived  ;  which  is  done  by  overpowering  that 
feent,  by  other  feents  of  a  ftronger  nature.  In  order 
to  do  this,  the  feet  are  to  be  covered  with  cloths 
rubbed  over  with  afafoetida,  or  other  ftrong  fmelling 
fubftances  ;  and  even  oil  of  rhodium  is  fometimes  ufed 
for  this  purpofe,  but  fparingly,  on  account  of  its  high 
price,  though  it  has  a  very  alluring  as  well  as  difgufting 
effe£L  If  this  caution  of  avoiding  the  feent  of  the  ope¬ 
rators  feet,  near  the  track,  and  in  the  place  where  the 
rats  are  propofed  to  be  colle&ed,  be  not  properly  ob¬ 
served,  it  will  very  much  obftrudl  the  fuccefs  of  the  at* 
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rmin.  tempt  to  take  them  ;  for  they  are  very  ffiy  of  coming 
Y— '  where  the  fcent  of  human  feet  lies  very  frefh,  as  it  inti¬ 
mates  to  their  fagacious  inftinft  the  prefence  of  human 
creatures,  whom  they  naturally  dread.  To  the  above- 
mentioned  means  of  alluring  by  trailing,  way -baiting 
and  calling,  is  added  another  of  very  material  efficacy, 
which  is  the  ufe  of  oil  of  rhodium,  which  like  the  marum 
fyriacum  and  valerian  in  the  cafe  of  cats,  has  a  very  ex¬ 
traordinary  fafeinating  power  on  thefe  animals.  This  oil, 
as  it  is  extremely  dear,  is  therefore  fparingly  ufed.  It  is 
exalted  in  a  fmall  quantity  in  the  place,  and  at  the  en¬ 
trance  of  it,  where  the  rats  are  intended  to  be  taken, 
particularly  at  the  time  when  they  are  to  be  laft  brought 
together,  in  order  to  their  deftru&ion  $  and  it  is  ufed 
alio  by  fmearing  it  on  the  furface  of  fome  of  the  imple¬ 
ments  ufed  in  taking  by  the  method  below  deferibed  5 
and  the  effect  it  has  in  taking  off  their  caution  and 
dread,  by  the  delight  they  appear  to  have  in  it,  is  very 
extraordinary. 

It  is  ufual,  likewife,  for  the  operator  to  difguife  his 
figure  as  well  as  fcent,  which  is  done  by  putting  a  fort 
of  gown  or  cloak,  of  one  colour,  that  hides  the  natural 
form,  and  makes  him  appear  like  a  poll,  or  fome  fuch 
inanimate  thing,  which  habit  mull  likewife  be  feented 
as  above,  to  overpower  the  fmell  of  his  perfon  j  and  be- 
fides  this,  he  is  to  avoid  all  motion  till  he  lias  fecured 
his  point  of  having  all  the  rats  in  his  power. 

When  the  rats  are  thus  enticed  and  collected,  where 
time  is  afforded,  and  the  whole  in  any  houfe  and  out¬ 
buildings  are  to  be  cleared  away,  they  are  fuffered  to 
regale  on  what  they  moft  like,  which  is  ready  prepared 
for  them,  and  then  to  go  away  quietly  for  two  or  three 
nights  j  by  which  means  thofe  that  are  not  allured  the 
firft  night,  are  brought  afterwards,  either  by  their  fel¬ 
lows,  or  the  effedls  of  the  trailing,  Sec.  and  will  not 
fail  to  come  duly  again,  if  they  are  not  difturbed  or 
molefted.  But  many  of  the  rat-catchers  make  fhorter 
work,  and  content  themfelves  with  what  can  be  brought 
together  in  one  night  \  but  this  is  never  effectual,  unlefs 
where  the  building  is  fmall  and  entire,  and  the  rats  but 
few  in  number. 

The  means  of  taking  them  when  brought  together  are, 
various.  Some  entice  them  into  a  very  large  bag,  the 
mouth  of  which  is  fufficieptly  capacious  to  cover  nearly 
the  whole  floor  of  the  place  where  they  are  collected  ; 
which  is  done  by  fmearing  fome  veffel,  placed  in  the 
middle  of  the  bag,  with  oil  of  rhodium,  and  laying  in 
the  bag  baits  of  food.  This  bag,  which  before  lay  flat 
on  the  ground  with  the  mouth  fpread  open,  is  to  be 
fuddenly  clofed  when  the  rats  are  all  in.  Others  drive 
or  frighten  them,  by  flight  noifes  or  motions  into  a  bag  of 
a  long  form,  the  mouth  of  which,  after  all  the  rats  are 
come  in,  is  drawn  up  to  the  opening  of  the  place  by 
which  they  entered,  all  other  ways  of  retreat  being  fe¬ 
cured.  Others,  again,  intoxicate  or  poifon  them,  by 
mixing  with  the  repaft  prepared  for  them,  the  coculus 
tndicus ,  or  the  nux  vomica.  They  diredl  four  ounces 
of  coculus  tndicus,  with  1 2  ounces  of  oat-meal,  and  two 
ounces  of  treacle  or  honey,  made  into  a  moiff  pafte 
with  ftrong  beery  but  if  the  nux  .vomica  be  ufed,  a 
much  lefs  proportion  will  ferve  than  is  here  given  of  the 
coculus .  Any  fimilar  compofition  of  thefe  drugs,  with 
that  kind  of  food  the  rats  are  moft  fond  of,  and  which 
has  a  ftrong  flavour  to  hide  that  of  the  drugs,  will 
equally  anfwer  jhe  end.  If  indeed  coculus  indicus 


be  well  powdered,  and  infufed  in  ftrong  beer  for  fome  Vermin-, 
time,  at  leaft  half  the  quantity  here  dire&ed  will  ferve 
as  well  as  the  quantity  before  mentioned.  When  the 
rats  appear  to  be  thoroughly  intoxicated  with  the  cocu¬ 
lus,  or  fick  with  the  nux  vomica,  they  may  be  taken 
with  the  hand  and  put  into  a  bag  or  cage,  the  door  of< 
the  place  being  firft  fliut,  left  thofe  who  have  ftrength- 
and  fenfe  remaining  fhould  efcape. 

In  deftroying  rats,  advantage  may  be  taken  of  that 
remarkable  degree  of  inftintt  which  they  poffefs  of  de- 
ferting  one  place,  where  they  find  themfelves  difturbed 
or  haraffed,  and  retiring  to  new  haunts.  It  is  well 
known,  that  after  one  or  two  rats  are  poifoned,  or  ta¬ 
ken  in  traps,  or  wounded  or  otherwife  injured,  and  af¬ 
terwards  permitted  to  efcape,  the  whole  colony  immedi¬ 
ately  difappears.  The  pra&ice,  however,  of  deftroying^ 
rats  that  frequent  dwelling-houfes,  by  poifon,  fhould  be 
as  much  as  poflibLe  avoided  ;  for  they  retire  to  places 
behind  the  wainfeot,  &c.  from  which,  after  death,  their 
putrid  bodies  emitting  a  moft  offenfive  fmell  cannot  be 
removed.  But  it  is  far  lefs  difficult  than  is  generally 
imagined  to  fecure  the  different  apartments  of  a  dwell¬ 
ing  houfe,  and  even  the  cellars,  from  the  inroads  of  rats 
and  mice,  and  thus  to  prevent  their  unwelcome  vifits, 
by  fhutting  up  the  paffages  through  which  they  enter. 

Stone  and  lime,  when  they  can  be  applied,  are  effec¬ 
tual  ;  but  common  plafter,  by  introducing  pieces  of 
brokeu  pottery  ware  or  glafs,  along  with  it,  will  alfo 
anfwer  the  purpofe  \  and  even  a  piece  of  cork,  with  a 
pin  or  two  ftuck  through  it  to  prevent  then  from  eating 
it  away,  is  a  complete  barrier  to  mice  entering  through 
a  hole  in  wood,  and  may  even  prevent  the  entrance  of 
rats. 

We  have  feen  this  method  of  fhutting  up  the  holes,  as 
foon  as  they  were  opened  by  the  induftry  of  the  enemy, 
fteadily  purfued  for  fome  time,  attended  with  the  fulleft 
fuccefs,  even  in  an  old  houfe  of  confiderable  extent,  and 
finifhed  from  top  to  bottom  with  wood,  fome  of  which 
was  much  decayed.. 

Often  for  the  fake  of  food,  rats  and  mice  frequent 
gardens,  fields,  and  w'oods,  in  the  hammer  fcafbn  ;  but,  , 
on  the  approach  of  winter,  they  return  to  their  former 
haunts  in  the  habitations  of  man  y  and,  accordingly,  it 
is  obferved,  that  houfes  which  are  free  from  thofe  ver¬ 
min  during  the  fummer,  fwarm  with  them -about  the 
end  of  harveft.  Attention  to  this  circumftance  in  the 
habits  of  thefe  animals,  may  be  the  means  of  fecuring 
us  from  their  vifits  and  depredations ;  for  if,  at  the  time 
alluded  to,  every  hole  and  cranny  through' which  rat  or 
moufe  can  enter,  be  fhut  up,  and  carefully  kept  clofe 
and  fecure,  the  perfeverancc  of  the  foe  is  exhaufted  and 
overcome  by  repeated  and  conftant  refiftance,  and  thus,  • 
he  is  forced  to  abandon  thb  unequal  contcft,  and  to  re¬ 
tire  to  other  haunts  where  his  motions  are  lefs.  inter¬ 
rupted. 

Various  other  methods  have-  been  propofed  for  the 
definition  of  rats  ;  and  although  we  have  thrown  out 
a  hint  againft  the  ufe  of  arfenic  for  this  purpofe,  in  -• 
dwelling  houfes  \  yet  where  it  can  be  employed  with' 
perfet  fafety,  and  without  rifk  of  the  nuifance  alluded 
to,  as  in  cellars  and  outhoufes,  it  is  undoubtedly  one  of 
the  moft  effe&ual  to  which  we  can  have  recourfe. 

Suffocating  thefe  vermin  by  means  of  the  fumes  of 
fulphur,  as  on  board  of  (hips,  in  granaries  and  other 
buildings  which  can  be  (hut  up,  is  femetimes  alfo  fuc- 
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Vermin,  cefsfully  pra&ifed.  Rats  and  other  vernnn  have  alfo 
been  effedlually  deftroyed  and  eradicated  by  burning 
wood  in  clofe  apartments,  thus  producing  fixed  air  or 
carbonic  acid  gas,  by  which  they  are  alfo  fufFocated. 

Moles . — Various  methods  have  been  propofed  for 
the  deftru&ion  of  thefe  animals.  But  the  following  ob- 
fervations  on  this  fubjeff,  which  we  fhall  give  in  the 
words  of  the  author,  feem  to  be  more  fatisfa£lory  than 
any  thing  we  have  met  with. 

“  The  great  damage  (fays  he)  which  moles  occafion 
in  cultivated  land,  and  particularly  gardens,  is  well 
known;  and  the  bed:  means  of  remedying  this  evil  is  by 
deflroying  all  thofe  that  make  their  appearance,  as  far 
as  poflible.  The  fecrets  which  quacks  fell  for  extirpating 
thefe  deftru£live  animals  are  of  very  little  avail  ;  and 
even  poifon  produces  no  effect,  as  the  mole  does  not 
drink,  and  lives  only  on  roots  and  worms.  In  regard 
to  gins  and  traps,  the  moles  muft  be  enticed  to  them  by 
fome  kind  of  bait,  whieh  does  not  always  produce  the 
intended  effeft.  Buffon  advifes  a  trench  to  be  dug  a- 
round  the  hills  under  which  they  conceal  themfelves, 
and  thus  to  cut  them  off  from  all  communication  with 
the  neighbouring  ground.  This  method  requires  three 
or  four  people  to  dig  trenches;  and  though  it  may  prove 
effeclual,  it  is  attended  with  too  much  trouble.  The 
other  methods  propofed  by  different  naturalifts  are  nei- 
.  ther  eafier  nor  more  certain. 

“.It  is  well  known  that  this  animal  lives  under  the 
earth  ;  and  if  at  any  time  it  comes  forth  from  its  holes, 
it  is  only  when  compelled  to  do  fo,  in  confequence  of 
large  quantities  of  water  accumulated  after  the  heavy 
rains  which  fall  in  fummer,  or  when  the  earth  is  fo  much 
parched  and  dried  by  the  continued  drought,  that  it  can 
no  longer  continue  its  labour;  but  it  again  creeps  back 
into  the  earth  when  it  finds  a  {pot  convenient  for  its  pur- 
pofe. 

“  This  animal,  as  already  remarked,  feeds  upon  roots 
and  worms,  and  for  this  reafon  is  generally  found  in  rich 
fertile  foil ;  but  never  in  that  which  is  marfhy  or  ftony. 
In  the  winter  time  it  retires  to  elevated  places,  becaufe 
it  is  there  beft  fecured  from  inundations.  In  fummer, 
however,  it  defeends  to  the  low  hillocks  and  flat  land, 
and  above  all  makes  choice  of  meadows  for  the  place  of 
its  refidence  :beCaufe  it  finds  the  earth  there  freflier  and 
fofter  for  it  to  dig  through.  If  the  weather  continues 
long  dry,  it  repairs  to  the  borders  of  ditches,  the  banks 
of  rivers  and  ftreams,  and  to  places  contiguous  to  hedges. 

“  The  mole  breeds  generally  at  the  beginning  of  win- 
ter,  and  the  months  when  they  are  found  big  with  young 
are  January  and  February.  In  the,  month  of  April  a 
great  many  of  their  young  may  be  feen.  An;ong  122 
caught  in  the  month  of  May  by  my  method,  there  Avere 
only  four  big  Avith  young.  This  animal  cannot  Vive 
without  digging  ;  it  is  obliged  to  find  its  nourifliment 
in  the  boAvels  of  the  earth;  and  on  that  account  is  un¬ 
der  the  neeeflity  of  making  thofe  long  fubterranean  paf- 
fages  Avhich  are  found  betAVeen  one  mole-hill  and  ano¬ 
ther.  In  general  it  begins  to  dig  five  or  fix  inches  un¬ 
der  the  furface;  it  ferapes  the  earth  before  it  on  one  fide 
till  the  quantity  becomes  too  great  for  it  to  labour  with 
eafe  ;  it  then  works  toAvards  the  furface  ;  and  by  pufli- 
ing  with  its  head,  and  the  afliftance  of  its  nervous  paws, 
gradually  raifes  up  the  earth  Avhich  incommodes  it,  and 
which  produces  thofe  fmall  hills  fo  common  in  fields. 
After  getting  rid  of  the  earth  in  this  manner,  it  pro¬ 


ceeds  fortvards,  and  continues  its  labour  as  before.  The  Vermin, 
farther  it  goes  the  more  hills  are  produced.  At  each  ' 
period  of  its  labour  it  throws  up  four  or  five. 

“  In  places  overgroAvn  Avith  grafs  and  fhrubs,  the  mole 
is  often  contented  Avith  only  forcing  a  paffage  through 
between  the  roots  :  and  Avhen  the  earth  in  gardens  has 
been  nexvly  watered,  it  keeps  itfelf  at  the  depth  of 
fcarcely  half  an  inch  under  the  furface.  This  animal 
(hews  an  equal  averfion  to  great  cold  and  violent  heat  ; 
and  in  order  to  avoid  both,  it  forces  its  Avay,  Avhen  either 
prevail,  to  the  greatefi:  depth  in  the  earth. 

“  It  continues  its  labour  at  all  times,  becaufe  it  is  ne- 
ceffary  for  it  to  procure  nourifliment.  It  is  abfolutely 
falfe  that  it  deeps  throughout  the  Avinter,  as  fome  natu¬ 
ralifts  have  afferted  ;  for  it  throws  up  the  earth  in  the 
coldeft  feafon,  as  Avell  as  during  the  fummer.  It  is  mod 
bufily  employed  toAvards  the  end  of  Vvinter,  and  at  that 
period  forms  the  greatefi:  number  of  hills.  To  this  it  is 
impelled  by  more  than  one  reafon.  In  the  firft  place,  it 
muft  provide  nourifliment  for  its  young;  fecondly,  it 
finds  it  eafieft  at  that  time  to  dig  its  Avay  through  the 
earth  ;  and  laftly,  as  the  air  begins  to  be  milder,  the 
animal  then  recovers  that  ftrength  Avhich  it  had  loft  dur¬ 
ing  the  intenfe  cold.  At  this  feafon,  therefore,  it  is  moft 
proper  to  purfue  means  for  extirpating  this  animal,  as  it 
can  be  deftroyed  Avith  greater  eafe  av  bile  employed  at  its 
labour. 

“  The  male  is  much  ftronger  than  the  female,  and  the 
hills  throAvn  up  by  the  former  are  much  larger  as  Avell 
as  more  numerous.  The  periods  Avhen  the  mole  is  moft 
bufily  employed  in  digging  are  in  the  morning,  at  fun- 
rife,  at  noon,  and  atfunfet.  In  dry  Aveather  moles  are 
obferved  to  throw  up  the  earth  for  the  moft  part  only  at 
funrife,  and  in  Avinter  Avhen  the  earth  has  been  fome- 
what  heated  by  the  fun’s  rays. 

“  A  perfon  may  eafily  difeover  how  many  moles  are 
contained  in  a  certain  fpaee  of  ground,  by  counting  the 
frefii  raifed  mole-hills  which  have  no  communication 
with  each  other.  I  muft  remark  alfo,  that  this  animal 
has  very  bad  fight,  being  almoft  totally  blind ;  but  its 
hearing,  on  the  other  hand,  is  fo  much  the  more  acute. 

“  I  fhall  noAV  proceed  to  the  method  of  deflroying 
them.  Immediately  at  day-break  it  will  be  neceffary  to 
make  a  tour  round  the  garden  or  meadow,  from  Avhieh 
it  is  Aviftied  to  extirpate  the  moles;  for  at  that  time  they 
Avill  be  all  found  at  Avork,  as  may  be  feen  by  the  hills 
neAvly  throAvn  up.  If  the  perfon  is  then  clofe  to  the  hill, 
he  muft  proceed  as  the  gardeners  do,  and  turn  up  Avith 
a  ftroke  of  the  fpade  the  hill  together  Avith  the  digger. 

The  paffage  is  then  cut  through  before  the  animal  is  a- 
Avare  of  the  attack,  and  therefore  it  has  not  power  to 
efcape.  If  the  mole-hill  be  frefli,  even  though  the  ani¬ 
mal  may  not  be  throAving  up  earth,  the  perfon  ought  not 
to  lofe  his  time  in  waiting,  but  fhould  immediately  pro¬ 
ceed  to  the  operation  above  mentioned. 

“  If  you  find  a  frefh  hill  ftanding  by  itfelf,  Avhich 
feems  to  fheAV  by  its  fituation  that  it  has  no  communica¬ 
tion  Avith  any  other,  Avhich  is  ahvays  the  cafe  Avhen  the 
mole  has  Avorked  from  the  furface  doAvnAvards  in  endea¬ 
vouring  to  procure  a  more  convenient  habitation,  after 
the  hill  has  been  turned  up  Avith  the  fpade,  a  bueket  of 
Avater  fhould  be  poured  over  the  mouth  of  the  paffage. 

By  thefe  means  the  animal,  Avhich  is  at  no  great  diftancc, 
will  be  obliged  to  come  forth,  and  may  be  cafilv  caught 
with  the  hand. 
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a  You  may  difeover  alfo  whether  a  hill  has  any  com¬ 
munication  with  another,  if  you  apply  your  ear  to  it,, 
and  then  cough  or  make  aloud  noife.  If  it  has  no  com¬ 
munication  with  the  neighbouring  hills,  you  will  hear 
the  terrified  animal  make  a  noife  by  its  motion,  it  will 
then  be  impoffible  for  it  to  efcape  \  and  you  may  either 
pour  water  into  the  hole,  or  turn  up  the  hill  with  a 
fpade  until  the  mole  is  found  }  for  in  general  it  never 
goes  deeper  into  the  earth  than  from  fifteen  to  eighteen 
inches. 

“  When  any  of  the  beds  in  a  garden  have  been  new¬ 
ly  watered,  the  mole,  attracted  by  the  coolnefs  and  moi- 
flure,  readily  repairs  thither,  and  takes  up  its  refidenee  in 
them,  making  a  paffage  at  the  depth  of  lcarcelyan  inch 
below  the  furface.  in  that  cafe  it  may  be  eafily  caught. 
When  you  fee  it  at  work,  you  need  only  tread  behind 
the  animal  with  your  feet  on  the  paffage  to  prevent  its 
retreat,  and  then  turn  up  the  hill  with  a  fpade  5  by  which 
means  you  will  be  fure  to  catch  it. 

“  When  you  dig  after  it  with  a  fpade,  the  animal 
forces  its  way  downwards  into  the  earth  in  a  perpendi¬ 
cular  dire&ion,  in  order  that  it  may  better  efcape  the 
threatened  danger.  In  that  cafe  it  will  not  be  neceflary 
to  dig  long,  but  to  pour  water  over  the  place,  which 
will  foon  make  the  animal  return  upwards. 

“  People  in  general  are  not  aware  of  the  great  mif- 
ehief  oeeafioned  in  fields  and  gardens  by  thefe  animals. 
We  are,  however,  informed  by  Buffon,  that  in  the  year 
1740  he  planted  15  or  16  acres  of  land  with  acorns, 
and  that  the  greater  part  of  them  were  in  a  little  time 
carried  away  by  the  moles  to  their  fubterrancan  retreats. 

In  many  of  thefe  there  were  found  half  a  bufhel,  and  in 
Others  a  bufhel.  Buffon,  after  this  circumflance,  eaufed 
a  great  number  of  iron  traps  to  be  eonflrufled,  by  which 
in  lefs  than  three  weeks  he  caught  1300.  To  this  in- 
ftanee  of  the  devaflation  oeeafioned  by  thefe  animals, 
we  may  add  the  following  :  In  the  year  1742  they  were 
fo  numerous  in  fome  parts  of  Holland,  that  one  far¬ 
mer  alone  caught  between  five  and  fix  thoufand  of  them. 

1  he  definition  oeeafioned  by  thefe  animals  is,  how¬ 
ever,  no  new  phenomenon.  We  are  informed  by  hi- 
flory,  that  the  inhabitants  of  the  ifland  of  Tenedos, 
the  Trojans,  and  the  Aiolians,  were  infefled  by  them 
in  the  earlieft  ages.  For  this  reafon  a  temple  was  eredl- 
ed  to  Apollo  Smynthius,  the  deflroyer  of  moles. 

Infe&s . — Many  infedls,  in  the  different  flates  of  exifl- 
ence  through  which  they  pafs,  are  exceedingly  trou- 
blefome  and  deflrutive.  Sometimes  they  fpread  their 
devaflations  in  the  date  of  larva  or  grub ,  and  fometimes 
in  that  of  perfect  infet. 

Of  the  coleopterous  infedls,  the  grub  of  the  cock- 
chaffer,  which  is  a  browniih  or  chefnut-coloured  beetle, 
commits  the  greatefl  ravages.  This  beetle  appears  du¬ 
ring  great  part  of  the  fummer,  the  mofl  plentiful  in  May 
or  .Tune,  and  hence  called  the  May  bug .  It  flies  only 
in  the  evening,  and  lodges  during  the  day  under  the 
leaves  of  trees,  which  it  devours,  and  is  fometimes  in 
fueh  numbers,  as  to  defoliate  whole  woods.  The  bee¬ 
tle  depofits  its  eggs  in  the  earth,  and  from  thefe  are 
hatched  white  or  bluifh  grubs,  that  feed  on  the  roots  of 
grafs,  corn,  and  other  vegetables,  during  the  whole  fum- 
mer.  In  the  winter  they  lie  deep  in  the  earth  )  but  in 
the  fpring,  as  vegetation  advances,  they  rife  to  the  fur- 
face,  and  renew  their  work  of  definition.  In  this  flate 
they  continue  for  four,  five,  or  fix  years,  before  they 


I  ]  V  E  R 

change  to  the  chryfalis  flate,  in  which  they  remain  till  V< 
the  month  of  May,  when  the  perfect  infect  appears. 

As  thefe  infects  require  fo  many  years  to  affume  the 
perfect  form,  they  only  appear  oceafionally  fuffieiently 
numerous  to  be  extenfively  deflructive  to  the  crops  of 
grain,  or  vegetables  in  general.  -  Their  numbers,  how¬ 
ever,  have  often  produced  great  alarm,  and  even  excited 
the  attention  of  governments  to  offer  rewards  for  an  ef¬ 
fectual  method  of  deflroying  them. 

In  the  fpring  feafon,  if  the  weather  prove  warm, 
when  the  land  is  ploughed,  up,  thefe  grubs  are  generally 
lb  near  the  furface  as  to  be  turned  up  with  the  plough  \ 
and  being  thus  expofed,  they  are  picked  up  and  devour¬ 
ed  by  various  birds,,  which,  it  is  fuggefied,  fhould  not 
be  diflurbed  or  driven  away  in  this  falutary  labour. 
When  thefe  grubs  infefl  meadow  land,  it  has  been  pro- 
pofed  to  drown  them  in  their  holes  by  overflowing  it. 

But  it  is  fuppofed  that  this  plan  would  not  be  fuccefsful, 
even  where  it  is  practicable,  unlefs  there  is  a  bed  of  clay 
immediately  under  the  foil,  to  retain  the  water  for  a 
fufficient  length  of  time:  A  more>  efficacious  way  is 
recommended  to  prevent  the  increafe  of  the  grubs,  by 
deflroying  the  flies  in  May  or  June,  before  they  have 
depofited  their  eggs.  This  may  be  done  by  fhaking  and 
beating  the  trees  and  hedges  in  the  middle  of  the  day  ^ 
and,  as  this  is  a  work  which  maybe  performed  by  chil¬ 
dren,  it  is  a  lefs  difficult  talk  than  would  at  firft 
fight  be  imagined.  Domeflic  fowls  are  remarkably 
fond  of  thefe  beetles,  fo  that  a  double  object  is  thus 
gained,  the  definition  of  the  beetles  and  the  procuring 
of  food  for  the  poultry. 

Some  fpeeies  of  the  dermefles,  and  alfo  of  the  genus 
ptinus ,  are  exceedingly  definitive  in  the  cabinets  of  na- 
turalitls,  and  alfo  to  furniture.  Various  methods  have 
been  recommended  to  flop  their  ravages.  We  believe 
the  mofl  effectual  is  fpirit  of  turpentine,  when  it  can  be 
properly  applied.  A  folution  of  corrofive  fublimate  is 
fometimes  employed,  but  it  fliould  be  recollected  that  it 
feldom  fails  in  time  to  produce  fome  chemical  change 
on  animal  and  vegetable  matters.  Objects  of  natural 
hiflory,  as  birds,  animals,  &c.  are  fometimes  expofed  to 
the  moderate  heat  of  an  oven,  or  before  a  fire,  for  feve- 
ral  hours  ;  but  this  method  will  alfo  be  attended  with 
injurious  effe&s,  unlefs  practifed  with  great  care.  In¬ 
fects  which  infefl  furniture  have  been  deflroyed  by  the 
application  of  oil,  and  allowing  it  to  remain  for  a  day 
or  two,  before  the  furniture  is  rubbed  up.  Japanned 
or  varnifhed  furniture  may  be  fecured  from  the  effects 
of  thefe  infects,  by  re-coating  it,  when  they  are  in  the 
larva  flate,  by  which  they  are  deprived  of  air.  Railing, 
and  other  works  out  of  doors,  which  are  expofed  to  the 
weather,  are  fometimes  eaten  with  infects,  and  particu¬ 
larly  by  fome  of  the  larvae  of  the  genus  curculio.  The 
wood  thus  attacked  may  be  prevented  from  farther  ra¬ 
vages,  by  a  frefh  coat  of  paint. 

The  earwig  is  a  detractive  infect  in  the  flower, 
kitchen,  and  fruit  garden.  To  prevent  their  depreda¬ 
tions,  it  has  been  recommended  to  take  them  by  the 
hand,  when  they  come  out  during  the  night  in  feareh  of 
food.  They  may  be  taken  alfo  by  rolling  up  a  piece  of 
paper,  and  hanging  it  up  on  the  plants  which  they  in- 
feitj  for  in  thefe  places  they  take  fhelter  through  the 
day.  Another  method  of  deflroying  them  has  been 
mentioned,  and  that  is  to  watch  them  towards  morn¬ 
ing  with  the  view  of  difcovering  the  haunts  to  which 
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'^Vermin,  tliey  refort  during  the  day  ;  and  this  difeovery  being  often  prevents  their  approach. 

'  made,  which  may  perhaps  be  a  melon  frame,  dunghill, 
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or  heap  of  rubhith,  the  removing  of  which  will  deitroy 
the  greater  number  of  thefe  troublefome  infers. 

The  final  1  infect  which  commits  fucli  depredations 
among  turnips,  by  eating  the  feedling  leaves  as  foon  as 
they  appear,  as  frequently  to  deftroy  whole  crops,  is 
fuppofed  to  be  a  fmall  black- polilhed  beetle,  belonging 
-to  the  genus  chriffomela.  It  does  not  feem  to  be  well 
.afeertained  whether  this  fmall  beetle,  which  is  better 
•  known  by  the  name  of  turnip  fly,  commits  its>ravages 
in  the  larva  or  in  the  beetle  date.  It  is  faid  that  it 
prefers  the  leaves  of  the  common  radiffi  to  thofe  of  the 
turnip,  and  it  is  therefore  recommended  to  fow  radiQies 
.along  with  the  turnips,  to  prevent  the  deftruftion  of  the 
-latter. 

Of  the  infers  belonging  to  the  order  liemiptera, 
there  are  fome  which  are  exceedingly  deftruftive.  The 
cock-roach,  a  native  of  the  warmer  parts  of  Ameriea 
>and  the  Weft  Indies,  is  a  very  troublefome,  and  a  very 
voracious-  infeft.  It  has  been  introduced  into  this  coun¬ 
try,  and  particularly  into  the  feaport  towns,  in  confe- 
quence  of  commercial  intercourse.  It  comes  out  to 
•feed  in  the  night-time,  and  eats  almoft  of  every  thing 
that  eomes  in  its  way.  Cock-roaches  are  eafily  taken  by 
the  following  method.  Cover  the  outfide  of  a  deep  glafs 
or  bafon  with  paper ;  introduce  fome  bits  of  bread  or 
fugar  into  the  bafon  or  glafs,  and  fet  it  in  a  place  fre¬ 
quented  by  the  cock-roaches.  They  creep  up  by  means 
of  the  paper  on  the  outfide,  and  drop  into  the  veffel  5 
but  in  confequence  of  its  fmooth  polifhed  furface,  they 
cannot  effeft  their  efcape.  In  the  fame  way  crickets 
and  beetles  may  be  taken  and  deftroyed.  It  is  quite 
unneceffary  to  fpeak  of  the  means  of  deft  roving  the  my¬ 
riads  of  locufts  which  not  unfrequently  infeft  eaftern 
countries,  and  particularly  Egypt  and  Syria  5  for  no 
means  are  likely  to  be  devifed,  which  promife  to  refill 
the  effefts  of  fuch  an  hoft  of  foes,  by  whofe  ravages 
every  green  thing  is  confumed  ;  but  the  infeft  itfelf  be¬ 
comes,  among  the  poorer  inhabitants  of  thofe  countries, 
partial  fubftitute  for  the  fruits  of  the  earth  which  it 
has  deftroyed.  The  infefts  are  taken,  reduced  to 
powder,  and  converted  into  a  kind  of  meal. 

The  common  or  the  bed-bug  is  a  very  troublefome, 
and  a  very  common  inmate  in  the  crgivded  houfes  of 
many  large  towns  in  this  country.  Its  ufual  haunts  are 
the  crevices  of  wrood,  and  particularly  thofe  pieces  of 
-furniture  which  are  ufually  kept  in  the  warmeft  corners 
of  the  apartment.  Cleanlinefs  will  perhaps  be  found 
the  beft  prefervative  againft  the  introduction  and  in- 
creafe  of  thefe  infefts ;  but  fometimes  even  the  greateft 
care  and  attention  are  ineffectual  in  keeping  houfes  en¬ 
tirely  free  from  them.  When  it  ean  be  conveniently 
done,  they  are  completely  deftroyed  by  immerling  the 
furniture  in  boiling  water,  or  by  baking  it  in  an  oven  ; 
and  by  filling  up  the  erevices  or  holes  which  W'cre  their 
haunts,  with  glaziers  putty,  their  return  and  increafe 
will  thus  be  prevented.  But  a  very  effeftual  method  of 
deftroying  bugs,  is  to  wafh  the  places  which  they  fre¬ 
quent  with  fpirit  of  turpentine,  and  then  filling  up  the 
holes  as  already  mentioned.  It  is  a  curious  cireum- 
ftance  in  the  hiftory  of  thefe  infefts,  that  fome  perfons 
entirely  efcape  from  their  attacks,  while  to  others  they 
are  exceedingly  troublefome  and  diftrefting.  It  is  faid 
that  lavender-water,  fprinkled  over  the  bed-clothes, 
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cafe,  we  have  had  no  opportunity  of  afeertaining.  ^ 

The  fmall  moth,  which  in  the  caterpillar  ftate  com¬ 
mits  fuch  ravages  on  woollen  cloths,  furs,  and  other  ani¬ 
mal  fubftanees,  which  remain  for  any  length  of  time  in 
dark  undifturbed  places,  may  be  deftroyed  with  the 
greateft  eertainty  and  facility,  by  expofing  the  fubftanees 
on  whicli  they  are  fnfpefted  to  make  their  depreda¬ 
tions,  to  the  vapour  of  fpirit  of  turpentine,  or  brulhing 
them  with  a  brufli  dipped  into  the  fame  fluid.  'l  ifts 
fhould  be  done  about  the  months  of  September  or  Ofto- 
ber  ;  but  their  effefts  may  be  prevented  by  placing  the 
'cloths,  furs,  &c.  which  are  likely  to  beeome  their  re- 
fidence,  in  an  airy  iituation,  about  the  months  of  July 
and  Auguft. 

The  different  kinds  of  lice  are  very  numerous.  Every 
animal  has  its  peculiar  fpeeies,  and  even  mankind  are 
not  free  from  this  pell.  It  is  often  the  confequence  of 
indolence  and  naftinefs,  and  it  is  obferved  that  the  lice 
which  infeft  any  animal  increafe  prodigiouily  when  that 
animal  becomes  languid  and  fickly.  We  believe  that 
the  application  of  fpirits  of  turpentine,  already  fo  often 
recommended,  would  alfo  be  effeftual  in  this  cafe  ;  but- 
mereurial  preparations  afford  a  certain  remedy  againft 
thefe  infefts.  For  this  purpofe  a  very  fmall  quantity  of 
what  is  called  mercurial  ointment  may  be  employed, 
j^t  the  fame  time  it  ought  to  be  recolleftcd,  that  clean- 
linefs  is  the  beft  prefervative,  A  Angular  notion  pre¬ 
vails  in  this  country,  and  even  among  perfons  who  are 
by  no  means  in  the  loweft  rank  of  life,  that  it  is  a  good 
flgn  of  health  when  children’s  heads  are  infefted  with 
thefe  animals ;  and  on  this  account  they  are  not  very 
anxious  in  having  them  entirely  eradicated.  A  mo¬ 
ment’s  refleftion  may  (how  the  abfurdity  of  fuch  an  opi¬ 
nion,  fo  that  it  would  be  a  wafte-of  time  to  adduee  feri- 
ous  arguments  againft  it. 

It  is  perhaps  more  difficult  for  mankind  to  fecure 
themfelves  and  their  habitations  from  the  vifits  of  the 
common  flea.  Cleanlinefs,  however,  may  do  much  even 
in  effefting  this  ;  and  in  particular  it  appears  to  us,  that 
it  would  be  extremely  ufeful,  frequently  to  rub  up  with 
a  piece  of  cloth  the  more  inaeceflible  parts  of  furniture 
or  apartments,  or  perhaps  it  would  anfwer  better  to  em¬ 
ploy  a  fmall  hard  brufli.  By  the  lefs  acceflible  places 
we  mean  the  corners  and  crevices  of  rooms  and  furniture 
where  duft  is  apt  to  colleft,  and  efpeeially  the  eanvas 
part  of  a  bed.  We  are  perfuaded  that  fpirits  of  turpen¬ 
tine  might  alfo  be  found  ufeful  for  the  deftruftion  of 
thefe  very  troublefome  infefts.  The  Scoteh  myrtle 
( myrica  gale ,  Lin.)  a  plant  very  common  in  low  and 
moift  moorifti  places  in  this  country,  is  faid  to  be  an  ex¬ 
cellent  remedy,  in  confequence  of  its  powerful  aromrtie 
odour,  againft  the  attaeks  of  thefe  animals.  For  this 
purpofe,  the  plant  -is  ftrewed  about  the  apartment  or 
bed  which  is  infefted  with  fleas. 

The  following  method  of  deitroy ing  or  driving  away 
all  kinds  of  noxious  vermin  from  fields  and  gardens,  it  is 
faid,  has  been  proved  by  experience  to  be  effeftual.  It 
is  recommended  by  M.  Socoloff,  and  the  aceount  of  it 
is  taken  from  the  Peterftmrgh  1  ran  faft  ions  *.  As  the 
deftruftivc  powrer  of  quicklime  (fays  the  author),  height-  jifag.  i* 
ened  by  a  fixed  alkali,  which  corrodes,  diffolves  and  de-ify* 
ftroys  all  the  tender  parts  of  animals,  has  been  long 
known,  I  thought  this  mixture  would  be  the  beft  means 
for  accomplifhing  the  objeft  I  had  in  view.  I  took 

three 
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iin.  three  parts,  therefore,  of  quicklime,  newly  made,  and 
"“■'two  parts  of  a  faturated  folution  of  fixed  alkali  in  water, 
and  thence  obtained  a  fomewhat  milky  liquor  fufficiently 
cauflic,  highly  hoflile  and  poifonous  to  earthworms  and 
other  finall  animals  \  for  as  foon  as  it  touched  any  part 
of  their  bodies,  it  occafioned  in  them  violent  fymptoms 
of  great  uneafinefs.  If  this  liquor  be  poured  into  thofe 
holes  in  which  the  earthworms  refide  under  ground,  they 
immediately  throw  themfelves  out  as  if  driven  by  fome 
force \  and,  after  various  contortions,  either  languifh  or 
die.  If  the  leaves  of  plants  or  fruit-trees,  frequented 
by  the  voracious  caterpillars,  which  are  fo  definitive  to 
them,  be  fprinkled  over  with  this  liquor,  thefe  infefts 
fuddenly  contraft  their  bodies,  and  drop  to  the  ground* 
for,  though  nature  has  defended  them  tolerably  well 
by  their  hairy  fkin3  from  any  thing  that  might  injure 
their  delicate  bodies,  yet,  as  foon  as  they  touch  with 
their  feet  or  mouths  leaves  which  have  been  moiftened 
by  this  liquor,  they  become  as  it  were  flupefied,  inftant- 
3y  contrail  themfelves,  and  fall  down. 

“  I  bad  not  an  opportunity  of  trying  a  like  experi¬ 
ment  on  locufts  ;  yet  we  may  conclude,  and  not  with¬ 
out  probability,  from  their  nature,  and  the  general  de- 
ftruftive  qualities  of  the  above  liquor,  that  they,  in  like 
manner,  may  be  driven  from  corn-fields,  if  it  be  pof- 
fible  to  fprinkle  the  corn  with  the  liquor  by  means  of  a 
machine. 

“  With  regard  to  plants  or  corn,  thefe  fuflain  no  in¬ 
jury  from  the  liquor,  becaufe  it  has  no  power  over  the 
produftions  of  the  vegetable  kingdom,  as  I  have  fully 
learned  from  experience  ;  or,  if  any  hurt  be  fuf- 
pefted,  all  the  danger  will  be  removed  by  the  firft 
fhower  that  falls.  This  liquor  may  be  procured  in  a- 
bundance  in  every  place  where  lime  is  burnt.  If  the 
lime  be  frefh,  one  part  of  it  infufed  in  about  feventy 
parts  of  common  water  will  produce  real  lime-water. 
The  want  of  the  fixed  alkali  may  be  fupplied  by  boil¬ 
ing  wood- allies  in  water,  and  thickening  the  ley  by 
evaporation. 

“  The  liquor  might  be  employed  aifo  to  kill  bugs  and 
other  domeflic  infefts  which  are  noxious  and  trouble* 
fome;  but  on  account  of  its  flrong  lixivious  fmell,  which 
difp  ofes  the  human  body  to  putridity,  I  dare  not  recom¬ 
mend  the  ufe  of  it  in  houfes  that  are  inhabited.  Befides, 
bugs  may  be  eafily  got  rid  of,  as  I  have  repeatedly 
found  from  experience,  by  the  oily  pickle  that  remains  in 
calks  in  which  falted  herrings  have  been  packed.  To 
tins  liquor  they  have  a  flrong  averfion  ;  and,  if  they  are 
*  moiftened  with  it,  they  die  in  a  very  fhort  time 
j  fy.  For  deftroying  infers  and  caterpillars,  which  infefl 
fruit-trees,  the  following  method  is  recommended  as 
having  been  fuccefsfully  praftifed.  The  author  obferves 
that  “  The  prefent  year,  for  inftance,  (1805),  °ffers  a 
Angularity  which  I  have  not  before  perceived.  In  fome 
dift rifts  the  cherry  tree  has  experienced,  at  the  time  of 
its  bloffoming,  colds  and  winds  which  have  prevented  it 
trotn  fetting;  but  another  plague,  not  lefs  difaftrous,  has 
’attacked  the  cherry-trees  and  plum-trees  over  feveral 
diftrifts  in  France.  Great  fwarms  of  little  animals  re- 
Hrnbling  vine-fretters ,  but  which  are  not  fo  in  reality, 
eftabliftied  their  habitations  at  the  extremity  of  the 
branches  of  the  cherry-trees.  As  foon  as  a  branch  was 
attacked,  the  leaves  curled,  and  the  juice  was  dried  up. 
On  opening  the  leaf,  a  confidcrable  number  of  ants  was 
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difeovered,  which,  jointly  with  the  infeft  which  began  Vermin# 
the  ravages,  fucked  the  branch,  and  made  it  wither. 

What  I  have  remarked  is,  that  ufually,  when  the  vine- 
fretters  attack  any  tree,  the  neighbouring  tree  very 
foon  experiences  the  fame  fate  ;  but  the  attack  of  this 
year  is  only  partial.  In  an  alley  of  cherry-trees  which 
I  poflefs,  feven  trees  have  been  attacked,  but  not  thole 
which  are  next  each  other.  One  tree  was  placed  be-* 
tween  two  which  were  very  much  damaged  by  thefe 
infefts,  and  yet  this  one  was  not  hurt. 

“  On  thefe  vermin  the  fmoke  of  tobacco  had  no  cf- 
feft:  at  all  :  this  convinces  me  that  they  are  different 
from  the  ordinary  kind. 

“  Plum-trees,  when  attacked  by  the  fame  infeft,  do 
not  lofe  their  fruit  like  the  cherry-trees  j  but  the  little 
animals  cover  them  with  more  rapidity,  fo  as  to  extir¬ 
pate  even  the  appearance  of  fruit. 

“  Having  effectually  watered  a  plum-tree,  I  covered 
it  with  afhes,  in  the  manner  We  treat  beans  and  cab¬ 
bages,  and  the  vermin  were  deftroyed  :  but  this  is  only 
practicable  with  a  tree  of  low  height. 

“  I  made  one  remark,  which  I  think  is  effential  to 
communicate  :  it  is,  that  plum-trees  planted  in  ground 
which  is  not  neceflarily  watered,  are  lefs  attacked  by 
thefe  fafeCts  than  thofe  which  have  experienced  a  hu¬ 
midity  communicated  by  the  plants  in  their  neighbour¬ 
hood,  to  which  watering  is  abfolutely  neceflary.  I  had 
one  planted  in  a  bed  of  artichokes:  we  know  very  well 
that  this  plant  requires  plenty  of  water  ;  and  the  tree 
was  entirely  covered  with  infefts.  Its  leaves  withered, 
and  the  fruit  fell  off;  while  two  other  plum-trees,  in 
ground  not  watered  at  all,  were  much  lefs  attacked. 

This  convinces  me  that  thefe  were  not  the  ordinary  ver¬ 
min  abundant  in  dry  feafons. 

“  I  was  only  able  to  proteft  my  cherries  a  little,  by 
cutting  off  the  extremities  of  the  damaged  branches. 

“  Several  people  had  recourfe  to  fulphur ;  but  I  did 
not  follow  that  method.  The  fmoke  of  fulphur  deftroyi 
the  infeft,  I  admit,  but  it  is  at  leaf!:  equally  dangerous 
to  the  tree  ;  I  always  prefer  an  afperfion  of  the  tree  with 
foap-fuds.  This  very  year  I  experienced  the  good  effeCte 
of  it.  I  faw  my  plum-trees  look  green  again,  and  the 
infefts  abandon  them.  The  afperfion  is  very  eafily  ma¬ 
naged,  by  means  of  watering-pots  or  fmall  garden-en¬ 
gines.  I  have  alfo  employed  a  ley  of  wood  allies  with 
the  fame  fuccefs  as  foap  and  water. 

“  An  obfervation  equally  important  which  I  have 
made  is,  the  great  damage  done  this  feafon  in  all  orchards 
by  the  caterpillar.  As  foon  as  they  devoured  the  young- 
leaves,  they  attacked  the  fruit.  In  fpite  of  the  great 
care  taken  in  fpring  to  get  rid  of  them,  the  number  of 
thefe  infefts  is  incredible.  I  have  feen  them  unite  ota 
the  large  branches,  fix  their  nefts  to  them,  and  proteft 
them  by  means  of  the  downy  matter  which  covers  the 
buds  of  the  enfuing  feafon.  Whatever  precaution  is 
taken,  it  is  almoft  impoftible  not  to  deftroy  thefe  buds. 

It  is  only  neceflary  to  take  oft  thefe  nefts  and  burn 
them  ;  and  this  is  the  only  way  of  getting  rid  of  the 
coveys.  I  employed  the  fame  afperfion  for  my  apple- 
trees,  and  by  that  means  got  rid  of  their  enemies  alfo  *.  *  Phil. 

u  The  following  methods  are  praftifed  in  Germany  Mag.  xxiv. 
for  freeing  granaries  from  mites  or  weevils  :  21d* 

“  I.  Cover  completely  the  walls  ^and  rafters,  above 
and  below,  of  the  granaries  which  are  infefW  by  wee- 
4  A  vils# 


Vermin. 


*  Phil 
Mag.  xxvi, 
S’*- 
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vils,  witli  quicklime  flaked  in  water  in  which  trefoil, 
wormwood,  and  hyffop  have  been  boiled.  This  com- 
poiition  ought  to  be  applied  as  hot  as  poftible. 

u  2.  A  very  fagacious  farmer  has  fuccecded  in  de- 
ftroying  weevils  by  a  very  cafy  procefs.  In  the  month  of 
June,  when  his  granaries  were  all  empty,  he  collected 
gn  at  quantities  of  the  largeft-fized  ants  in  facks,  and 
then  fcattcred  them  about  the  places  infefted  with  the 
weevils.  The  ants  immediately  fell  upon  and  devoured 
every  one  of  them  ;  nor  have  any  weevils  fince  that 
time  been  feen  on  his  premifes. 

“  3.  Another  method,  not  lefs  efficacious,  but  which 
requires  a  great  deal  of  care  and  attention  in  the  appli¬ 
cation  of  it,  is  the  following: — Place  in  your  granaries 
a  number  of  chafing-difees  filled  with  lighted  pieces  of 
wood.  Every  aperture  muft  then  be  carefully  clofed, 
in  order  to  prevent  any  frefh  air  from  entering.  The 
carbonic  acid  gas,  produced  from  the  burning  wood 
proves  fatal  to  the  infers.  Ptats  and  mice,  alfo,  are  fo 
ftrongly  affe&ed  by  it,  that  they  are  feen  running  out  of 
their  holes,  and  dying  in  all  directions.  The  perfons  em¬ 
ployed  to  manage  this  procefs  muft  take  great  care  of 
their  own  fafety,  by  keeping  a  current  of  air  around 
them  until  the  burning  wood  is  properly  placed.  An¬ 
other  danger  may  arife  from  the  premifes  taking  fire  5 
but  this  alfo  may  be  avoided  by  proper  caution,  particu¬ 
larly  if  they  are  paved  with  brick  or  ftone*.” 

Grain,  it  is  faid,  has  been  preferved  from  weevils  and 
other  deftruCtive  infeCts,  by  covering  the  heaps  with 
pieces  of  hemp  cloth  dipped  in  water  and  wrung  out. 
At  the  end  of  two  hours  the  weevils  are  found  adhering 
to  the  cloths,  which  are  to  be  removed  carefully  and 
plunged  in  water  for  fome  time  to  drown.  A  plant  of 
henbane  placed  in  the  middle  of  a  heap  of  grain  is  faid 
alfo  to  drive  away  the  infers.  They  muft  then  be 
watched  and  deftroyed  as  they  attempt  to  efcape. 

Sulphur  or  flower  of  brimftone  is  recommended  as  be¬ 
ing  an  excellent  remedy  againft  the  effects  of  infers  on 
plants.  It  may  be  applied  by  dufting  the  leaves  affeft- 
ed,  either  by  tying  it  up  in  muflin  cloth,  or  with  a  puff 
for  hair  powder,  or  with  a  dredging  box.  But  the  ful- 
plmr  not  only  deftroys  the  worms  and  infers  which  in- 
feft  trees  *,  it  feems  alfo  to  render  the  trees  more  healthy 
and  vigorous.  This  was  particularly  the  cafe  with  fome 
peach  trees  on  which  it  was  fprinkled. 

The  following  method,  difeovered  by  M.  Catin,  is 
propofed  for  deftroying  earth- fleas,  bugs,  ants,  &c. 

Fake  black  fo3p,  of  the  beft  kind,  one  pound  three 
quarters,  the  fame  quantity  of  flowers  of  fulphur,  mufh- 
rooras  two  pounds,  and  fixty  meafures  of  river  or  rain¬ 
water.  Divide  the  water  into  two  parts,  one  of  which 
muft  be  poured  into  a  veflel  deftined  for  that  purpofe  : 
fuffer  the  foap  to  dilTolve  in  it,  and  add  the  mufhrooms 
after  they  have  been  a  little  pounded.  Boil  the  other 
half  of  the  water  in  a  kettle,  and  tie  up  the  fulphur  in 
a  bit  of  rag  or  piece  of  fine  linen,  and  fufpend  from  it  a 
fuffieient  weight  in  order  that  it  may  fink  in  the  water. 
During  the  time  the  water  'is  kept  boiling,  which  muft 
be  at  leaft  t  wenty  minutes,  ftir  it  continually  with  a  ftick, 
and  prefs  the  bag  containing  the  fulphur,  that  the  latter 
may  be  forced  out  into  the  water,  and  communicate  to  it 
the  neceflary  ftrength  and  colour. 

When  the  liquor  is  taken  from  the  fire,  pour  it  di¬ 
rectly  inti)  tne  cafk,  and  roun(]  for  a  eonfiderable 

time  .  the  procets  of  ftirring  muft  be  repeated  daily  till 


it  acquire  a  fetid  fmell.  Experience  has  fhown  that  the  Veni I 
more  fetid  the  mixture  is,  its  activity  is  the  greater.  Each  L"~v  j 
time  that  the  mixture  is  ftirred,  the  cafe  muft  be  flop¬ 
ped  immediately  after.  When  you  wife  to  ufe  the  liquid, 
nothing  is  necelfary  but  to  fprinkle  a  little  of  it  on  the 
plants  which  you  arc  deftrous  of  preferving,  or  to  dip 
their  branches  in  it.  It  will  be  better,  however,  to  make 
ufe  of  a  fyringe,  having  at  the  end  a  head,  an  inch  or 
an  inch  and  a  half  in  diameter,  pierced  with  fmall  holes. 

This  inftrument  may  be  ufed  for  tender  plants  j  when 
you  apply  the  liquid  to  trees,  a  fyringe  with  larger  holes 
muft  be  employed. 

“  Caterpillars,  beetles,  earth-fleas,  bugs,  and  the  tree- 
lice  which  infeft  orange  trees,  will  be  deftroyed  by  the 
firft  application  of  the  liquid.  Infers  which  refide  be¬ 
low  the  earth,  fuch  as  wafps,  hornets,  ants,  8cc.  require 
that  the  liquid  feould  be  fquirted  out  gently,  and  with¬ 
out  intermiftion,  that  it  may  better  penetrate  to  their 
nefts.  Ants  nefts,  according  to  their  fize,  require  from 
two  to  three  meafures  of  liquid,  and  in  many  cafes  it 
muft  be  applied  for  twenty-four  hours.  When  the  ants 
aflemble  in  another  place,  the  procefs  muft  be  repeated. 

Two  ounces  of  nux  vomica  may  be  added  to  the  mixture, 
and  boiled  along  with  the  fulphur.  This  fubftance,  par¬ 
ticularly  when  you  w’ifti  todeftroy  ants,  will  be  of  great 
fervice.  When  the  whole  of  the  liquid  in  the  cafe  has 
been  ufed,  the  refiduum  muft  be  buried  in  the  earth  to 
prevent  domeftic  animals  from  eating  it*.”  *  Phi  | 

The  ufe  of  elder  as  a  prefervative  to  vegetables  againft  I 
the  depredations  of  infeds  is  detailed  in  the  following 1 
obfervations. 

“  Common  elder  has  appeared  to  me  ufeful,  ift,  For 
preventing  cabbage  plants  from  being  devoured  or  da¬ 
maged  by  caterpillars  ;  2d,  To  prevent  blights,  and 
their  effedls  on  fruit  and  other  trees  *  3d,  To  preferve 
corn  from  yellow  flies  and  other  infers  \  4th,  Tofecure 
turnips  from  the  ravage  of  flies,  &c. 

“  ift,  The  ftrong  and  fetid  odour  of  a  bunch  of  elder 
leaves  induced  me  to  think  that  different  kinds  of  but¬ 
terflies  might  be  incommoded  by  it  in  proportion  to 
their  delicacy.  I  therefore  took  fome  young  twigs  of 
elder,  at  the  period  when  butterflies  began  to  appear, 
and  whipped  well  with  them  fome  cabbage  plants,  but 
in  fuch  a  manner  as  not  to  damage  them.  Since  that 
time,  during  two  fummers,  though  the  butterflies  ho¬ 
vered  round  the  plants,  I  never  faw  one  of  them  fettle 
on  them  *,  and  I  do  not  think  that  a  Angle  butterfly  was 
hatched  on  the  cabbages  treated  in  this  manner,  though 
a  neighbouring  board  was  dirtied  by  them  in  the  ufual 
manner. 

“  2d,  After  a  feort  refleflion  on  the  eftedbhere  men¬ 
tioned,  and  on  blights,  which,  in  my  opinion,  are 
chiefly  occafioned  by  fmall  flies  and  fmall  infers,  whofe 
organs  are  ftill  more  delicate  than  thofe  of  the  former, 

I  was  induced  to  whip  in  the  fame  manner  with  elder 
twigs,  as  high  as  I  could  reach,  the  branches  of  a  plum- 
tree  which  grew  in  an  efpalier.  The  whipped  leaves 
remained  green  and  in  a  good  condition,  while  from  at 
leaft  fix  inches  above  to  the  top  of  the  tree  the  reft  of 
the  leaves  were  blighted,  wrinkled,  and  full  of  worms. 

It  is  here  to  be  obferved  that  the  tree  was  in  full  flower 
when  I  whipped  it,  therefore  much  too  late  lor  this  ope¬ 
ration,  which  ought  to  have  been  performed  once  or 
twice  before  flowering.  But  I  am  of  opinion,  that  11 
trees  were  befprinkled  with  a  ftrong  infufion  of  elder 

every 
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every  eight  or  15  days,  the  fuccefs  would  be  certain, 
and  that  there  would  be  no  danger  of  injuring  either  the 
flowers  or  the  fruit. 

3d,  What  the  farmers  call  the  yellows  in  corn,  and 
which  they  confider  as  a  kind  of  blight,  is  the  effeft,  as 
every  one  knows,  of  a  I  mall  yellow  fly  with  blue  wings, 
nearly  of  the  fize  of  a  gnat.  It  lays  its  eggs  in  the  ear 
of  wheat,  and  produces  a  worm  almoft  invifible  to  the 
naked  eye,  but  which,  when  feen  by  a  magnifying  glafs, 
is  a  large  yellow  larva,  having  the  fhining  colour  of 
amber.  This  fly  is  fo  productive,  that  I  have  counted 
upwards  of  forty  worms  in  the  chaff  of  one  ear  of  wheat, 
which  was  a  number  fuffieient  to  dcftroy  it  entirely.  I 
therefore  propofed  to  make  my  experiment  as  foon  as 
pofTible ;  but  the  heat  and  drought  of  the  feafon  having 
advanced  the  wheat  more  than  ufual,  it  was  in  flower 
before  I  could  attempt  it.  Next  morning,  however,  at 
break  of  day,  two  fervants  having  drawn  bundles  of  el¬ 
der  over  the  ears  of  wheat  on  each  fide  of  the  furrow, 
backwards  and  forwards,  in  places  where  the  wheat  was 
not  fo  far  advanced,  I  hoped  that  the  fetid  effluvia  of 
the  elder  would  prevent  the  flies  from  remaining  on  the 
ears  that  were  covered  with  them  :  and,  indeed,  I  was 
not  entirely  difappointed  ;  for,  on  examining  my  wheat 
fome  time  after,  I  found  that  the  part  which  had  been 
beaten  with  elder  was  much  lefs  damaged  than  that 
which  had  not  been  treated  in  the  fame  manner.  I 
have  no  doubt,  that,  had  I  employed  this  precaution 
fooner,  the  corn  would  have  been  completely  preferved. 
Should  this  be  the  cafe,  the  procefs  is  Ample  5  and  I 
flatter  myfelf  that  fine  crops  of  corn  may  be  faved  by 
thefe  means  from  this  fmall  inie£l,  which  is  fo  deflruc- 
tive  to  them.  One  of  thefe  yellow  flies  laid  on  my 
thumb  at  lead  eight  or  ten  eggs,  of  an  oblong  form,  in 
the  fmall  interval  of  time  which  I  employed  in  walking 
over  two  or  three  furrows,  holding  it  by  the  wings,  and 
which  I  could  not  obferve  without  the  afliftanee  of  a 
magnifying  glafs. 

“  4th,  It  often  happens  that  whole  crops  of  turnips 
are  deftroyed  while  young,  in  confequence  of  being 
pricked  by  certain  infers.  I  have  great  reafon  to  think 
that  this  evil  may  be  prevented  in  an  effe&ual  manner, 
by  caufing  a  perfon  to  draw  a  bunch  of  elder,  fufficient- 
ly  large  to  cover  about  the  breadth  of  a  foot,  over  the 
young  turnips,  going  backwards  and  forwards.  What 
confirms  me  in  this  idea  is,  that,  having  drawn  a  bunch 
of  elder  over  a  bed  of  young  cauliflowers  which  had  be¬ 
gun  to  be  pricked,  they  afterwards  remained  untouched 
by  thefe  infers. 

“  Another  fa£l  which  tends  to  fupport  this,  idea  is, 
that  when  my  neighbourhood,  about  eight  or  nine  years 
ago,  was  fo  infefted  with  caterpillars  that  they  devoured 
all  the  vegetables,  leaving  fcarcely  a  green  leaf  un¬ 
touched,  they  fpared  the  elder  trees  amidft  this  general 
devaftation,  and  never  molefled  them.  In  refle&ing  on 
thefe  circumflances,  I  am  of  opinion  that  the  elder 
might  be  introduced  with  advantage  into  our  gardens, 
as  the  means  of  preferving  fruit-trees  and  various  plants 
from  the  rapacity  of  infers. 

“  The  dwarf  elder  appears  to  me  to  exhale  a  much 
more  fetid  fmell  than  the  common  elder,  and  therefore 
ought  to  be  preferred  in  making  experiments  on  this 
fubjeft  *  ” 

VERNACULAR,  a  word  applied  to  fomething  that 
is  peculiar  to  any  one  country. 


VERNAL,  fomething  belonging  to  the  fpring-fea- 
fon. 

VERNIER  Scale,  a  fcale  excellently  adapted  for 
the  graduation  of  mathematical  inftruments,  thus  called 
from  its  inventor  Peter  Vernier,  a  perfon  of  diftindflion 
in  the  Franche  Comt 6.  See  Nonius. 

Vernier’s  method  is  derived  from  the  following  prin¬ 
ciple.  If  two  equal  right  lines,  or  circular  arcs,  A,  B, 
are  fo  divided,  that  the  number  of  equal  divifions  in  B 
is  one  lefs  than  the  number  of  equal  divifions  of  A,  then 
will  the  excefs  of  one  divifion  of  B  above  one  divifion  of 
A  be  compounded  of  the  ratios  of  one  of  A  to  A,  and 
of  one  of  B  to  B. 

For  let  A  contain  1 1  parts,  then  one  of  A  to  A  is  as 
1  to  11,  or  — .  Let  B  contain  10  parts,  then  one  of  B 


1 1 

to  B  is  as  1  to  10,  or  — . 

’  10 


1  1 

:i5xn- 


Now  • 


1 

1 1 " 


1 1 — 10 

ioxn 


10  Xn 

Or  if  B  contains  n  parts,  and  A  contains  tz  + 1  parts  ) 

then  —  is  one  part  of  B,  and  — ■ —  is  one  part  of  A* 
n  r  tf+i  r 

^  1  I  n-\~  1 — n i  ^  1 

n  *z  +  i  nX.n-\- 1  11  Tl’^ml 


The  mod  commodious  divifions,  and  their  aliquot 
parts,  into  which  the  degrees  on  the  circular  limb  of  an 
inftrument  may  be  fuppofed  to  be  divided,  depend  on  the 
radius  of  that  inflrument. 

Let  R  be  the  radius  of  a  circle  in  inches  ;  and  a  de¬ 
gree  to  be  divided  into  n  parts,  each  being  -th  part  of 

P 

an  inch. 

Now  the  circumference  of  a  circle,  in  parts  of  its  dia- 
,  ~  n  3,1419926 

meter  2R  inches,  is  3,1415926  X  2R  ::  1  :  - — —  X 
2R  inches. 

Or,  0,01  745329  xR  *1S  the  length  of  one  degree  in 
inches. 

Or,  0,0 17453  29  xRX.P  is  the  length  of  l°,  in/;th 
parts  of  an  inch. 

But  as  every  degree  contains  n  times  fuch  parts,  there¬ 
fore  77=0, 01745329  xRx/l 

The  mod  commodious  perceptible  divifion  is  g  or  — 


of  an  inch. 


Example .  Suppofe  an  inftrument  of  30  inches  radius, 
into  how  many  convenient  parts  may  each  degree  be  di¬ 
vided  ?  how  many  of  thefe  parts  are  to  goto  the  breadth 
of  the  vernier,  and  to  what  parts  of  a  degree  may  an  ob- 
fervation  be  made  by  that  inflrument  ? 

Now  0,01745  XR=0, 5236  inches,  the  length  of  each 

degree  :  and  if  p  be  fuppofed  about  -  of  an  inch  for  one 


divifion  )  then  o,5236x/?=4>l88  &ows  the  number  of 
fuch  parts  in  a  degree.  But  as  this  number  mud  be  an 
integer,  let  it  be  4,  each  being  15" :  and  let  the  breadth 
of  the  vernier  contain  31  of  thofe  parts,  or  7J0,  and  be 
divided  into  30  Parts. 


1  l  1  1  1  I  -  , 

Here /z—  m=z —  ;  then  -  X  —  = -  of  a  de- 

nere  n—  ,0  ’  430  120 


30  . 

4  A  2 


gree, 


Verna?, 

Vernier. 

- v - ^ 
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gree,  or  30',  which  is  the  leuft  part  of  a  degree  that  in- 
ftrument  can  (bow. 

If  n=z  and  ~-y  then  -  x  — -°-7-  of  a 

5  36  5  3^  5X36 
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minute,  or  20". 

The  following  table,  taken  as  examples  in  the  inftru- 
ments  commonly  made  from  3  inches  to  8  feet  radius, 
plows  thedivifions  of  the  limb  to  neareft  tenths  of  inches, 
To  as  to  be  an  aliquot  of  (Jo’s,  and  what  parts  of  a  degree 
may  be  eftimated  by  the  vernier,  it  being  divided  into 
fuch  equal  parts,  and  containing  fuch  degrees  as  their 
columns  (how. 


Rad. 

inches. 

Parts  of  a 
degree. 

Parts  in 
vernier. 

Breadth  of 
vernier, 

Parts 

obferved. 

3 

I 

15 

4' 

0" 

6 

I 

20 

20^ 

3 

0 

9 

2 

20 

I0a 

1 

3° 

12 

2 

24 

I 

15 

x5 

3 

20 

6i 

I 

0 

18 

3 

3° 

io£ 

O 

40 

21 

4 

3° 

7i 

0 

30 

24 

4 

36 

9i 

0 

25 

30 

5 

30 

0 

20 

36 

6 

3° 

Si 

0 

20 

42 

8 

30 

Si 

0 

15 

48 

9 

40 

4i 

0 

10 

60 

10 

36 

3tV 

0 

10 

72 

12 

30 

2tt 

0 

10 

84 

*5  . 

40 

2t 

0 

6 

96 

x5 

60 

4 

0 

4 

By  altering  the  number  of  divifions,  either  in  the  de¬ 
grees  or  in  the  vernier,  or  in  both,  an  angle  can  be  ob- 
ferved  to  a  different  degree  of  accuracy.  Thus,  to  a  ra¬ 
dius  of  30  inches,  if  a  degree  be  divided  into  12  parts 
each  being  five  minutes,  and  the  breadth  of  the  vernier 
be  21  fuch  parts,  or  i£°,  and  divided  into  20  parts 

III0  r  J 

then  —  x  —  =  —  =r  15"  :  or  taking  the  breadth  of 
the  vernier  2XV°,  and  divided  into  30  parts  $  then  —  x 


where 

the  breadth  of  the  vernier  is  4J0. 

VERONA,  a  city  of  Italy,  capital  of  the  Veronefe 
and  m  the  territory  of  Venice  ;  fituated  on  the  river 
Adige,  in  E.  Long.  n.  24.  N.  Lat.  45.  26.  It  is 
leven  miles  in  compafs  ;  and  is  ftrongly  fortified  It 
contains  57,400  inhabitants. 

VERONESE,  a  territory  of  Italy,  in  the  republic  of 
Venice  ;  bounded  on  the  north  by  the  Trentino,  on  the 
-alt  by  the  Vicentino  and  Paduano,  on  the  fouth  by  the 
Mantuano,  and  on  the  weft  by  the  Brefciano.  It  is 
about  35  miles  m  length,  and  27  in  breadth  :  and  fer¬ 
tile  in  corn,  wine,  fruits,  and  cattle. 

Veronese.  See  Cagliari. 

VERONICA  a  genus  of  plants  of  the  clafs  of  di- 

!^Ka;/ndp'  natUral  fyftem  arra,’S('d  under  the 
4  Swbua’  Se*  Botany  Index. 

wel?  f  SAILL^-ra  t0Wn  0t  Fra,,ce>  in  the  dePart- 
t  of  Seme  and  Oife,  10  miles  weft-fouth-wefl  of  Pa¬ 
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ris.  It  contains  60,000  inhabitants,  and  fince  the  He.  Vcrfair 
volution  has  been  created  a  bifhop’s  fee.  In  the  reign  [j 
of  Louis  XIII,  it  was  only  a  fmall  village.  ThisVerturan 
prince  built  here  a  hunting-hut  in  1630,  which  Baffom-' — ^ 
pierre  calls  “  the  paltry  chateau  of 'Verfailles.”  Al¬ 
though  the  fituation  was  low  and  very  unfavourable 
Louis  XIV.  built  a  magnificent  palace  here,  which  was 
the  ufual  refidence  of  the  kings  of  France  till  the  6th 
of  Oftober  1 789,  when  the  late  unfortunate  Louis  XVI, 
and  his  family  were  removed  from  it  to  the  Thuilleries! 

The  buildings  and  the  gardens  are  adorned  with  a  vaft 
number  of  flatues,  done  by  the  greateft  mailers,  and 
the  water-works  are  all  worthy  of  admiration.  ’  The 
great  gallery  is  thought  to  be  as  curious  a  piece  of 
workmanfhip  of  that  kind  as  any  in  the  world  :  nor  is 
the  chapel  lefs  to  be  admired  for  its  fine  archite&ure 
and  ornaments.  The  gardens,  with  the  park,  are  five 
miles  in  circumference,  and  furrounded  by  walls.  There 
are  three  fine  avenues  to  Verfailles  \  one  of  which  is  the 
common  road  to  Paris,  the  other  comes  from  Seaux, 
and  the  third  from  St  Cloud.  E.  Long.  2.  12.  N.  Lat! 

48.  48. 

VERSE,  in  Poetry ,  a  line  confifling  of  a  number  of 
long  and  ihort  fy  liable®,  which  run  with  an  agreeable 
cadence. 

Verse  is  alfo  ufed  for  a  part  of  a  chapter,  feffion,  &c. 
VERSIFICATION,  the  art  or  manner  of  making 
verfe  5  alfo  the  tune  and  cadence  of  verfe.  See  Poetry 
Part  III.  ’ 

VERSION,  a  tranflation  of  fome  book  or  writing  out 
of  one  language  into  another.  See  Translation. 

VERT,  in  Hera/dry,  the  term  for  a  green  colour. 

It  is  called  vert  in  the  blazon  of  the  coats  of  all  under 
the  degree  of  nobles  :  but  in  coats  of  nobility  it  is  call¬ 
ed  emerald ;  and  in  thofe  of  kings  venus .  In  engra¬ 
ving  it  is  exprefled  by  diagonals,  or  lines  drawn  athwart 
from  right  to  left,  from  the  dexter  chief  corner  to  the 
finifter  bafe. 

VERTEBRAE.  See  Anatomy,  N°  30. 

VERTEX,  in  Anatomy ,  denotes  the  crown  of  the 
head.  Hence  vertex  is  alfo  ufed  figuratively  for  the  top 
of  other  things :  thus  we  fay,  the  vertex  of  a  cone,  py¬ 
ramid,  &c. 

Vertex,  is  alfo  ufed  in  AJlronomy  for  the  point  of 
the  heaven  dire£Ily  over  our  heads,  properly  called  the 
%enith. 

VERTICILL  ATAE,  the  name  of  a  clafs  in  Ray’s 
and  Boerhaave’s  Methods,  confifling  of  herbaceous  ve¬ 
getables.  It  is  alfo  the  name  of  the  4 2d  order  in  Lin¬ 
naeus’s  Fragments  of  a  Natural  Method. 

VERTICILLUS,  a  mode  of  flowering,  in  which  the 
flowers  are  produced  in  rings  at  each  joint  of  the  flem, 
with  very  fhort  foot-llalks.  The  term  is  exemplified  in 
mint,  horehound,  and  the  other  plants  of  the  natural 
order  deferibed  above. 

VER1ICI1Y,  is  that  property  of  the  loadflone 
whereby  it  turns  or  dire<R>  itfelf  to  one  particular  point. 
VERTIGO,  in  Medicine .  See  there,  N°  82. 

VER1  UMNUS,  in  Mythology ,  a  god  who  prefided 
over  gardens  and  orchards,  honoured  among  the  Etruf- 
cans,  from  whom  the  worfhip  of  this  deity  was  tranf- 
mitted  to  the  Romans. 

Vertumnus  had  a  temple  near  the  market-place  at 
Rome,  being  reprefented  as  one  of  the  tutelar  deities 
©f  the  merchants.  The  commentators  on  Ovid  fay, 

that 
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i  ‘tumrmstliat  he  was  an  ancient  king  of  Hetruria,  who,  by 
H  .  his  diligent  and  fuccefsful  cultivation  of  fruit  and  gar- 
t  ^dens,  obtained  the  honour  of  being  ranked  among  the 
gods. 

VERUMON TANUM,  in  Anatomy ,  a  fmall  emi¬ 
nence  near  the  paffages  where  the  femen  is  difcharged 
into  the  urethra. 

VERVAIN.  See  Verbena,  Botany  Index. 

VERTOT  d’  Auboef,  Rene  Aubert  de,  a  celebrated 
hiftorian,  war*  defcended  from  a  noble  and  ancient  fami¬ 
ly  in  Normandy,  and  born  in  1655.  At  16  years  of 
age  he  became  a  Francifcan  friar  ;  afterwards  he  enter¬ 
ed  into  the  order  of  the  Premonftratenfes,  in  which  he 
had  feveral  benefices  :  and  at  length  was  a  fecular  eccle- 
fiaftic.  He  became  fecretary  to  the  duchels  of  Orleans, 
member  of  the  Academy  of  Infcriptions,  and  hiftorio- 
graplier  of  Malta.  He  died  at  Paris  in  1735.  His 
principal  works  are,  1.  The  Hiftory  of  the  Revolutions 
of  Sweden.  2.  The  Revolutions  of  Portugal.  3.  The 
Revolutions  of  the  Romans.  4.  The  Hiftory  of  Malta. 
Thefe  works  are  written  in  elegant  French,  and  tranf- 
Jated  into  moft  of  the  languages  of  Europe. 
VERULAM.  See  Bacon. 

VES ALIUS,  Andreas,  a  celebrated  phyfieian  and 
anatomift,  was  born  at  Bruffels  about  the  year  1512. 
He  ftudied  phyfic  at  Paris  under  James  Sylvius  ;  but 
applied  himfelf  chiefly  to  anatomy,  which  was  then  very 
little  known,  diffe&ions  being  efleemed  unlawful  and 
impious:  and  it  appears  from  his  work  De  Humani  Cor¬ 
poris  Fabrica ,  that  he  perfected  himfelf  in  this  ufeful 
knowledge  very  early.  About  the  year  1537,  the  re¬ 
public  of  Venice  made  him  profeflfor  in  the  univerfity 
of  Padua,  where  he  taught  anatomy  for  feven  years  ; 
Charles  V.  called  him  to  be  his  phyfieian,  as  he  wasalfo 
to  Philip  II.  king  of  Spain.  Vefalius  was  now  at  the 
height  of  his  glory,  when  all  of  a  fudden  he  formed 
the  defign  of  taking  a  journey  to  Palefline  ;  concerning 
which  journey  we  are  told  the  following  ftory.  A 
young  Spanifh  nobleman  he  attended,  being  believed  to 
be  dead,  Vefalius  obtained  leave  to  open  him  to  explore 
the  true  caufe  of  his  illnefs  ;  but  when  he  opened  the 
bread,  he  perceived  fymptoms  of  life,  and  faw  the  heart 
beat.  The  parents,  not  fatisfied  with  profecuting  him 
for  murder,  accufed  him  of  impiety  to  the  inquifition,  in 
hopes  that  tribunal  would  punifh  him  with  greater  ri¬ 
gour:  but  the  king  interpofing,  faved  him  on  condition 
of  his  making  a  pilgrimage  to  the  Holy  Land.  He 
was  fhipwrecked  on  his  return,  and  thrown  upon  the 
ifland  of  Zante,  where  he  perifhed,  in  1564.  He  was 
the  author  of  feveral  works,  the  principal  of  which  is 
De  Humani  Corporis  Fabrica. 

VESICATORIUM,  a  Blister  ;  an  application  of 
an  acrid  nature  made  to  any  part  of  the  body,  in  order 
to  draw  a  flux  of  humours  to  that  part,  and  thus  elevate 
the  fcarfskin  into  a  blifler. 

VESPA,  the  Wasp;  a  genus  of  infers  belonging  to 
the  order  of  hymenoptera.  See  ENTOMOLOGY  Index. 

VESPASIAN,  the  10th  emperor  of  Rome  ;  remark¬ 
able  for  his  clemency  and  other  virtues.  See  Rome, 
N°  332—539. 

VESPERS,  in  the  church  of  Rome,  denote  the  af¬ 
ternoon  fervice;  anfwering  in  fome  meafure  to  the  even¬ 
ing  prayers  of  the  church  of  England. 

VESPERTILIO,  the  Bat  5  a  genus  of  quadrupeds, 
z  < 
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belonging  to  the  order  of  primates.  See  Mammalia  Vcfpertili# 
Index.  il 

VESSEL,  a  general  name  given  to  the  different  forts  VtiC,u5‘  , 
of  (hips  which  are  navigated  on  the  ocean,  or  in  canals 
and  rivers.  It  is,  however,  more  particularly  applied 
to  thofe  of  the  fmaller  kind,  furnifhed  with  one  or  two 
malls.  See  Ship. 

VESPA,  in  pagan  worfliip,  the  fame  with  Cvbele. 
bee  Cybele, 

Vesta  the  Younger ,  in  pagan  worfhip,  the  goddefs 
of  Fire,  was  the  daughter  of  Saturn  and  Cybele,  and  the 
lifter  of  Ceres.  She  was  fo  much  in  love  with  chaftity, 
that  on  Jupiter’s  afeending  the  throne  and  offering  to 
grant  whatever  (he  afked,  (lie  only  delired  the  preferva- 
tion  of  her  virginity,  which  flie  obtained. — Vefta  was 
not  reprefented  in  her  temple  by  any  image. 

Vesta,  one  of  the  lately  difeovered  planets,  of  which 
the  elements  have  been  determined  by  Dr  Gaufs  in  a 
communication  to  the  Royal  Society  of  Gottingen. 

Elements  of  Vejla . 


Epoch  of  the  longitude,  me¬ 

ridian  of  Seeberg 

io8° 

19' 

34-7" 

Diurnal  tropical  motion 

77°" 

Annual 

78 

9 

23 

Aphelion,  1806 

326 

37 

59 

Annual  motion 

+ 

2 

1.2 

Afeending  node,  1806 

80 

53 

23 

Annual  motion 

+ 

i-5 

Inclination  of  the  orbit,  1806 

10 

37 

34 

0.4 

0.0783486 

0.0000058 


Annual  diminution 
.Eccentricity,  1806 
Annual  diminution 

Log.  of  the  greater  femiaxis  0.4420728 
Elements  of  Ceres  by  the  fame. 

Epoch  of  the  mean  longitude  at  Bremen,  March  29, 
1 807,  at  1 2  o’clock,  mean  time 
Longitude  of  its  perihelion 

- - - aphelion 

afeending  node  on 


0  8'  4.6"'**  In  the 

7  41  Mag-  Ency- 


*93 
249 

69  57  52 


clop,  it  is 


the  ecliptic 
Inclination  of  its  orbit 
Diurnal  tropical  motion 
Logarithm  of  the  mean  diftance 
Eccentricity 

Greateft  diftance  from  the  fun 
Leaf! 

Period  of  its  revolution 


10 3  8  36 

7  5  49-5 f 

O  16  18.91  7°8'34"< 

O.3728428 

°’°975°5 

25.625 

21.514 

1321  days,  1 2  hours. 


VEST  ALIA,  in  Roman  antiquity,  a  feftival  cele¬ 
brated  in  honour  of  the  goddefs  Vefta,  on  the  5th  of  the 
ides  of  June  ;  that  is,  on  the  9th  of  the  month. 

VESTALS,  among  the  ancient  Romans,  were  prieft- 
effes  of  the  goddefs  Vefta,  and  had  the  perpetual  fire 
committed  to  their  charge ;  they  were  at  firft  only  four 
in  number,  but  afterwards  increafcd  to  fix  ;  and  it  does 
not  appear  that  their  number  ever  exceeded  fix,  among 
whom  was  one  fuperior  to  the  reft,  and  called  vejlalis 
maxima. 

The  veftals  were  chofen  from  fix  to  ten  years  of  age, 
and  obliged  to  ftri£i  continency  for  30  years ;  the  firft: 
10  of  which  were  employed  in  learning  the  ceremonies 
of  religion,  the  next  10  in  the  performance  of  them,  and 
the  jo  laft  in  teaching  them  to  the  younger  veftals. 

The 
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'-Vellals  The  habit  of  the  vedals  confided  of  a  head-drefs, 
"Vefuvius  ca^e<^  infula,  which  fat  clofe  to  the  head,  and  from 

-j _ whence  hung  certain  laces  called  mitt  a  ;  a  kind  of  fur- 

plice  made  of  white  linen,  and  over  it  a  purple  mantle 
with  a  long  train  to  it. 

VESTIBLE,  or  Vestibule,  in  Architecture,  a  kind 
of  entrance  into  a  large  building  ;  being  an  open  place 
before  the  hall,  or  at  the  bottom  of  the  iiaircafe. 

VESTRY,  a  place  adjoining  to  a  church,  where  the 
’Vedments  of  the  minifter  are  kept  ;  and  alfo  a  meeting 
at  fueh  place,  confiding  of  the  miniiler,  church-wardens, 
and  chief  men  of  mod  parishes,  who  make  a  paridi  vef- 
try  or  meeting.  By  cutlom  there  are  feledl  veltries,  be¬ 
ing  a  certain  number  of  perfons  chofen  to  have  the  go- 
*vernment  of  the  pari  111,  make  rates,  and  take  the  ac¬ 
counts  of  church-wardens,  &c. 

VESUVIAN,  a  mineral  fub dance.  See  MINE¬ 

RALOGY  Index . 

VESUVIUS,  a  celebrated  volcano  of  Italy,  fix  miles 
eaft  from  the  city  of  Naples.  This  mountain  has  two 
tops  ;  one  of  which  only  goes  by  the  name  of  Vefuvius , 
the  other  being  now  called  Semina  ;  but  Sir  William 
Hamilton  is  of  opinion,  that  the  latter  is  what  the  an- 

1  dents  called  Vefuvius. 

General  The  perpendicular  height  of  Vefuvius  is  only  3700 
of  thePtl0n  ^eet’  ^ugh  afeent  from  the  foot  to  the  top  is  three 
mountain.  Italian  miles.  One  fide  of  the  mountain  is  well  culti¬ 
vated  and  fertile,  producing  great  plentv  of  vines  ;  but 
the  fouth  and  wreff  fides  are  entirely  covered  with 
cinders  and  afhes ;  while  a  fulphureous  fmoke  condantiy 
i flues  from  the  top,  fometimes  attended  with  the  mod 
violent  explodons  of  dones,  the  cmiffion  of  great  dreams 

2  of  lava,  and  all  the  other  attendants  of  a  mod  formi- 
Account  of  dable  volcano.  The  fird  of  tliefe  eruptions  recorded  in 
the  fint  hiftory  took  place  in  the  year  79  ;  at  which  time  the 
recorded  in  two  c^ies  of  Pompeii  and  Herculaneum  were  entirely 
hiftgry.  buried  under  the  dones  and  adies  thrown  out.  Incre¬ 
dible  mifehief  was  alfo  done  to  the  neighbouring  coun¬ 
try,  and  numbers  of  people  lod  their  lives,  among  whom 
was  Pliny  the  Elder. 

It  is  the  opinion  of  the  bed  judges,  however,  that 
this  eruption  was  by  no  means  the  fir  ft  that  had  ever 
happened.  The  very  ftreets  of  thofe  cities  which  were 
at  that  time  overwhelmed  are  faid  to  be  partly  paved 
with  lava.  Since  that  time  30  different  eruptions  have 
'  been  recorded,  fome  of  which  have  been  extremely  vio¬ 
lent.  In  the  year  1538,  a  mountain,  three  miles  in 
circumference,  and  a  quarter  of  a  mile  in  perpendicular 

3  height,  was  thrown  up  in  the  courfe  of  one  night. 

Of  the  .  The  fird  great  eruption  taken  notice  of  by  Sir  Wil- 
"erupuon  in  liam  Hamilton  was  that  of  1767,  which,  though  very 
17  ^  violent,  was  mild  in  comparifon  with  that  of  1 538. 

Nine  erup-  Fr°m  this  time  (1767)  Vefuvius  never  ceafed  for  ten 
tions  from  years  to  fend  forth  fmoke,  nor  were  there  many  months 
1767  to  in  which  it  did  not  throw  out  drones,  fcorise,  and  cin- 

*779-  ders  ;  which,  increafing  to  a  certain  degree,  were  ufu- 

allv  followed  by  lava;  fo  that  from  the  year  1767  to 
1779  there  were  nine  eruptions,  fome  of  them  very  con- 
dderable.  In  the  month  of  Augud  that  year,  however, 
rrn  eruption  took  place,  which,  for  its  extraordinary  and 
terrible  appearance,  may  be  reckoned  among  the  mod 
Account  of  temar^a^c  °f  any  recorded  concerning  this  or  any  other 
the  great  volcan?’ 

eruption  in  #  During  the  whole  month  of  July  the  mountain  con- 
^779*  tinued  in  a  datejrf  fermentation.  Subterraneous  explo- 
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dons  and  rumbling  noifes  were  heard;  quantities  of  Vefuvw 
fmoke  were  thrown  up  with  great  violence,  fometimes 
with  red-hot  dones,  fcoriae,  and  afhes;  and  towards  the 
end  of  the  month  thefe  fymptoms  increafed  to  filch  fc, 
degree  as  to  exhibit,  in  the  night-time,  the  mod  beau¬ 
tiful  fireworks  that  can  be  imagined. 

.  On  Thurfday  5th  Augud  the  volcano  appeared  mod 
violently  agitated  ;  a  white  and  fulphureous  fmoke  if- 
died  continually  and  impetuoudy  from  its  crater,  one 
puff  Teeming  to  impel  another  ;  fo  that  a’mafs  of  them 
was  foon  accumulated,  to  appearance  four  times  the 
height  and  iize  of  the  volcano  itfelf.  Thefe  clouds  of 
fmoke  were  exceedingly  white,  fo  that  the  whole  re- 
fern  bled  an  immenfe  accumulation  of  bales  of  the  whited 
cotton..  In  the  midd  of  this  Very  white  fmoke,  vaft 
quantities  of  dones,  fcoriae,  and  afhes,  were  thrown  up 
to  the  height  of  2000  feet  ;  and  a  quantity  of  liquid 
lava,  feemingly  very  heavy,  was  lifted  up  jud  high 
enough  te  clear  the  rim  of  the  crater,  and  take  its  way 
down  the  fides  of  the  mountain.  This  lava,  having 
run  violently  for  fome  hours,  fuddenly  ceafed,  jud  be¬ 
fore  it  had  reached  the  cultivated  parts  of  the  mountain, 
near  four  miles  from  the  fpot  whence  it  iffued.  The 
heat,  all  this  day,  was  intolerable  at  the  towns  of  Som- 
ma  and  Ottaiano  ;  and  was  fenfibly  felt  at  Palma  and 
Lauri,  which  are  much  farther  off.  Reddidi  aflies  fell 
fo  thick  on  the  two  former,  that  the  air  was  darkened, 
and  that  objects  could  not  be  didinguidied  at  the  didance 
of  ten  feet.  Long  filaments  of  a  vitrified  matter,  like 
fpun  .glafs,  were  mixed,  and  fell  with  thefe  aflies;  feve- 
ral  birds  in  cages  were  fuffocated,  and  the  leaves  of  the 
trees  in  the  neighbourhood  of  Somma  were  covered  with 
white  and  very  corrofive  fait.  ^ 

About  12  at  night,  on  the  7th,  the  fermentation  of  Extraonli* 
the  mountain  feemed  greatly  to  increafe.  Our  author™1? 
was  watching  the  motions  of  the  volcano  from  the  mole^0^^ 

Naples,  which  has  a  full  view  of  it.  Several  glo-  pryoach  of 
rious  pi&urefque  effe£ls  had  been  obferved  from  the  re-ftormy 
fle&ion  of  the  deep  red  fire  within  the  crater  of  Vefu-c^0U^* 
vius,  and  which  mounted  high  amongd  thofe  huge 
clouds  on  the  top  of  it  :  when  a  dimmer  dorm,  called 
in  that  country  a  tropea ,  came  on  fuddenly,  and  blend¬ 
ed  its  heavy  watery  clouds  with  the  fulphureous  and 
mineral  ones,  which  were  already  like  fo  many  other 
mountains  piled  up  on  the  top  of  the  volcano.  At  this 
moment  a  fountain  of  fire  was  ftiot  up  to  an  incredible 
height,  cading  fo  bright  a  light,  that  the  fmalleft  ob- 
je&s  were  clearly  didinguifhable  at  any  place  within  fix 
miles  or  more  of  Vefuvius.  The  black  dormy  clouds, 
pa  ding  fwi  fitly  over,  and  at  times  covering  the  whole  or 
a  part  of  the  bright  column  of  fire,  at  other  times  clear¬ 
ing  away  and  giving  a  full  view  of  it,  with  the  various 
tints  produced  by  its  reverberated  light  on  the  white 
clouds  above  in  contrad  with  the  pale  flafhes  of  forked 
lightning  that  attended  the  tropea,  formed  fuch  a 
feene  as  no  power  of  art  can  exprefs.  One  of  his  Sici¬ 
lian  majedy’s  gamekeepers,  who  was  out  in  the  fields 
near  Ottaiano  whil'd  this  dorm  was  at  its  height,  was 
furprifed  to  find  the  drops  of  rain  feald  his  face  and 
hands  ;  a  phenomenon  probably  occafioned  by  the 
clouds  having  acquired  a  great  degree  of  heat  in  palling 
through  the  above-mentioned  column  of  fire. 

On  the  8th,  the  mountain  was  quiet  till  towards  fix 
o’clock  in  the  evening,  when  a  great  fmoke  began  to 
gather  over  its  crater;  and  about  an  hour  after  a  rum¬ 
bling 
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1  fuvius.  bling  fubterraneous  noife  was  heard  in  the  neighbour- 
v.  j100(j  0f  tiae  volcano  ^  the  ufual  throw's  of  red-hot  dones 
and  fcoriae  began  and  increafed  every  indant.  The 
crater,  viewed  through  a  telefcope,  feemed  much  en¬ 
larged  by  the  violence  of  lad  night’s  explofions,  and  the 
little  mountain  on  the  top  was  entirely  gone.  About 
nine  o’clock  a  mod  violent  report  was  heard  at  Portici 
and  its  neighbourhood,  which  diook  the  houfes  to  fucli 
a  degree  as  made  the  inhabitants  run  out  into  the 
if:  enfe  dreets.  Many  windows  were  broken,  and  walls  crack- 
fjjiain  ed  bv  the  concudion  of  the  air  on  this  occafion,  though 
of  V  the  noife  was  but  faintly  heard  at  Naples.  In  an  indant 
b-  a  fountain  of  liquid  tranfparent  fire  began  to  rife,  and 

vj  gradually  increafing,  arrived  at  lad  at  the  amazing 

height  of  ten  thoufand  feet  and  upwards.  Puffs  of 

faioke,  as  black  as  can  podibly  be  imagined,  fucceeded 

one  another  hadily,  and  accompanied  the  red-hot,  tranf¬ 
parent,  and  liquid  lava,  interrupting  its  fplendid  bright- 
nefs  here  and  there  by  patches  of  the  darked  hue. 
Within  thefc  puffs  of  fmoke,  at  the  very  moment  of 
emiflion,  a  bright  but  pale  elcdlrical  fire  was  obferved 
playing  brilkly  about  in  zig-zag  lines.  The  wind  was 
fouth-wed,  and,  though  gentle,  was  fufficient  to  carry 
thefe  puffs  of  fmoke  out  of  the  column  of  fire  }  and  a 
collection  of  them  by  degrees  formed  a  black  and  ex- 
tenfive  curtain  behind  it  ;  in  other  parts  of  the  fky  it 
was  perfedlly  clear,  and  the  dars  bright.  1  he  fiery 
fountain,  of  fuch  inimenfe  magnitude,  on  the  dark- 
ground  jud  mentioned,  made  the  fined  contrad  imagi¬ 
nable  *,  and  the  blaze  of  it  refle&ed  from  the  furface  of 
the  fea,  which  was  at  that  time  perfe&ly  fmooth,  added 
greatly  to  this  fublime  view. 

The  lava,  mixed  with  dones  and  fcoriae,  having  lifen 
to  the  amazing  height  already  mentioned,  was  partly 
diredled  by  the  wind  towards  Ottaiano,  and  partly  fall¬ 
ing,  dill  red  hot  and  liquid,  upon  the  top  of  Vefuvius, 
covered  its  whole  cone,  part  of  that  of  the  fummit  of 
Somma,  and  the  valley  between  them.  The  falling 
matter,  being  nearly  as  inflamed  and  vivid  as  that  which 
was  continually  iffuing  frefh  from  the  crater,  formed 
with  it  one  complete  body  of  fire,  which  could  not  be 
lefs  than  two  miles  and  a  half  in  breadth,  and  of  the 
extraordinary  height  above  mentioned,  and  cad  a  heat  to 
the  didance  of  at  lead  fix  miles  round.  The  brufhwood 
on  the  mountain  of  Somma  ivas  foon  in  a  blaze,  and  the 
flame  of  it  being  of  a  different  colour  from  the  deep  red 
of  the  matter  thrown  out  by  the  volcano,  and  from  the 
filvery  blue  of  the  eleftrical  fire,  dill  added  to  the  con- 
trad  of  this  mod  extraordinary  fcene. 

The  black  cloud,  increafing  greatly,  once  bent  to¬ 
wards  Naples,  and  threatened  the  city  with  fpeedy  de- 
dru&ion  ;  for  it  was  charged  with  ele&rical  fire,  which 
kept  conflantly  darting  about  in  bright  zig-zag  lines. 
This  fire,  however,  rarely  quitted  the  cloud,  but  usual¬ 
ly  returned  to  the  great  column  of  fire  whence  it  pro¬ 
ceeded  \  though  once  or  twice  it  was  feen  to  fall  on  the 
top  of  Somma,  and  fet  fire  to  feme  drygrafs  and  bullies. 
Fortunately  the  wind  carried  back  the  cloud  jud  as  it 
reached  the  city,  and  had  begun  to  occafion  great 
alarm.  The  column  of  fire,  however,  dill  continued, 
and  diffufed  fuch  a  drong  light,  that  the  mod  minute 
objects  could  be  difeernedat  the  didance  of  ten  miles  or 
more  from  the  mountain.  Mr  Morris  informed  our  au¬ 
thor,  that  at  Sorrento,  which  is  I  2  miles  didant  from 
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Vefuvius,  lie  read  the  title-page  of  a  book  by  that  vol-  ^  Vefuvius..^ 
canic  light.  * 

All  this  time  the  miferable  inhabitants  of  Ottaiano  j)^refs  0f 
were  involved  in  the  utmoft  didrefs  and  danger  by  the  the  inhabU 
{hoovers  of  dones  which  fell  upon  them,  and  which,  hadtants  of 
the  eruption  continued  for  a  longer  time,  would  mod  ^tta,ar10* 
certainly  have  reduced  their  tovrn  to  the  fame  fituation 
with  Herculaneum  and  Pompeii.  The  mountain  of 
Somma,  at  the  foot  of  which  the  town  of  Ottaiano  is 
fituated,  hides  Vefuvius  from  the  view  of  its  inhabi¬ 
tants  *,  fo  that  till  the  eruption  became  confiderable  it 
•was  not  vifible  to  them.  On  Sunday  night,  when  the 
noife  increafed,  and  the  fire  began  to  appear  above  the 
mountain  of  Somma,  many  of  the  inhabitants  dew  to 
the  churches,  and  others  were  preparing  to  quit  the 
town,  when  a  fudden  and  violent  report  was  heard  *, 
foon  after  which  they  found  themfelves  involved  in  n 
thick  cloud  of  fmoke  and  alhes  }  a  horrid  cradling  noife 
was  heard  in  the  air,  and  prefently  fell  a  vad  fiiower  of 
dones  and  large  pieces  of  fcoriae,  feme  of  which  were 
of  the  diameter  of  feven  or  eight  feet,  which  mud  have 
weighed  more  than  1 000  pounds  before  they  were  bro¬ 
ken,  as  fome  of  the  fragments  which  Sir  William  Ha* 
mil  ton  found  in  the  dreets  dill  weighed  upwards  of  6d 
pounds.  When  thefe  large  vitrified  maffes  either  druck 
againd  one  another  in  the  air,  or  fell  on  the  ground, 
they  broke  in  many  pieces,  and  covered  a  large  (pace  of 
ground  with  vivid  fpaFks  of  fire,  which  communicated 
their  heat  to  every  thing  that  was  combudible.  Thefe 
maffes  were  formed  of  the  liquid  lava  \  the  exterior 
parts  of  which  were  become  black  and  porous  by  cool¬ 
ing  in  their  fall  through  fuch  a  vad  fpace  5  whild  tine 
interior  parts,  lefs  expofed,  retained  an  extreme  heat, 
and  were  perfe£lly  red. 

In  an  indant  the  town  and  country  about  it  was  on 
fire  in  many  parts,  for  there  were  feveral  draw  huts  in 
the  vineyards,  which  had  been  erected  for  the  watch-* 
men  of  the  grapes  £  all  of  which  were  burnt.  A  great 
magazine  of  wood  in  the  heart  of  the  town  was  all  in  a 
blaze  ;  and  had  there  been  much  wind,  the  flames  mud 
have  fpread  univerfally,  and  all  the  inhabitants  would 
have  been  burnt  in  their  houfes  j  for  it  was  impodible 
for  them  to  dir  out.  Some,  who  attempted  it  with  pil¬ 
lows,  tables,  chairs,  the  tops  of  wine  calks,  &c.on  their 
heads,  were  either  knocked  down  or  foon  driven  back 
to  their  clofe  quarters  under  arches  and  in  the  cellars  of 
their  houfes.  Many  were  wounded,  but  only  tvTo  per- 
fons  died  of  their  wounds. 

To  add  to  the  horror  of  the  fcene,  inceffant  volcanis 
lightning  w$s  v7 bilking  about  the  black  cloud  that  fur- 
rounded  them,  and  the  fulphureous  fmell  and  boat 
would  fcarcely  allow  them  to  dravr  their  breath.  In 
this  dreadful  fituation  they  remained  about  25  minutes, 
when  the  volcanic  dorm  ceafed  all  at  once,  and  Vefu¬ 
vius  remained  fallen  and  filent.  .  ^ 

Some  time  after  the  eruption  had  ceafed,  the  air  con-y^  quan- 
tinued  greatly  impregnated  with  elc£lrical  matter.  Thctity  ole- 
duke  of  Cottofiano  told  our  author,  that  having,  about  lednc  mat- 
half  an  hour  after  the  great  eruption  had  ceafed,  held  a  jV  m  the 
Levden  bottle,  armed  with  a  pointed  wire,  out  at  his 
window  at  Naples,  it  foon  became  confiderably  charged. 

But  whild  the  eruption  was  in  force,  its  appearance  was 
too  alarming  to  allow  one  to  think  of  fuch  experiments.  • 

—He  was  informed  alfo  by  the  prince  of  Monte  Mileto, 

that 
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that  his  fon,  the  duke  of  Popoli,  who  was  at  Monte 
1  Mileto  the  8th  of  Auguft,  had  been  alarmed  by  the. 
fhower  of  cinders  that  fell  there  j  fomc  of  which  he  had 
fent  to  Naples  weighing  two  ounces ;  arid  that  flones  of 
an  ounce  weight  had  fallen  upon  an  eilate  of  his  ten 
miles  farther  off.  Monte  Mileto  is  about  30  miles 
from  the  volcano.  The  abbe  Cagliani  alfo  related,  that 
his  filler,  a  nun  in  a  convent  at  Manfredonia,  had  writ¬ 
ten  to  inquire  after  him,  imagining  that  Naples  mult 
have  been  deftroyed,  when  they,  at  fo  great  a  diftanee, 
had  been  alarmed  by  a  fhower  of  alhes  which  fell  on  the 
city  at  1 1  o’clock  at  night,  fo  much  as  to  open  all  the 
churches,  and  go  to  prayers.  As  the  great  eruption 
happened  at  nine  o’clock,  thefe  alhes  muff  have  travel¬ 
led  ioo  miles  in  the  fpace  of  two  hours. 

Nothing  could  be  more  difmal  than  the  appearance 
of  Ottaiano  after  this  eruption.  The  houfes  were  un¬ 
roofed,  half  buried  under  the  black  fcoriae  and  alhes  j 
all  the  windows  towards  the  mountain  were  broken, 
and  fome  of  the  houfes  themfelves  burnt  ;  the  llreets 
choked  up  with  alhes,  in  fome  narrow  places  not  left 
than  four  feet  thick  j  and  a  few  of  the  inhabitants  who 
had  juft  returned,  were  employed  in  clearing  them 
away,  and  piling  them  up  in  hillocks,  to  get  at  their 
ruined  houfes.  The  palace  of  the  prince  of  Ottaiano  is 
iituated  on  an  eminence  above  the  town,  and  nearer  the 
mountain.  The  Heps  leading  up  to  it  were  deeply  co¬ 
vered  with  volcanic  matter  5  the  roof  was  totally  de¬ 
ftroyed,  and  the  windows  broken,  but  the  houfe  itfelf, 
being  ilrongly  built,  had  not  fuffered  much. 

An  incredible  number  of  fragments  of  lava  ’were 
thrown  out  during  the  eruption,  fome  of  which  were  of 
immenfe  magnitude.  The  largeft  meafured  by  Sir  Wil¬ 
liam  Hamilton  was  108  feet  in  circumference  and  17 
in  height.  This  was  thrown  at  leaft  a  quarter  of  a  mile 
^clear  of  the  mouth  of  the  volcano.  Another,  66  feet 
in  circumference  and  19  in  height,  being  nearly  of  a 
'fpherical  figure,  was  thrown  out  at  the  fame  time,  and 
lay  near  the  former.  This  laft  had  the  marks  of  beino- 
rounded,  nay  almoft  poliftied,  by  continual  rolling  in 
torrents  or  on  the  fea-ftiore.  Our  author  conjectures 
that  it  might  be  a  fpherical  volcanic  fait,  fueh  as  that 
of  45  feet  in  circumference  mentioned  by  M.  dc  St 
Fond,  in  his  lreatife.  of  Extinguifhed  Volcanoes.  A 
third  of  16  feet  in  height  and  92  in  circumference  was 
thrown  much  farther,  and  lay  in  the  valley  between 
Vefuvius  and  the  Hermitage.  It  appeared  alfo,  from 
the  large  fragments  that  Wounded  this  mafis,  that  it 
had^been  much  larger  while  in  the  air.  V 

Vefuvius  continued  to  emit  fmoke  for  Xonfiderable 
t.me  after  thus  great  eruption,  fo  that  our  author  was 
appre  hen  five  that  another  would  foon  enfue  ;  but  from 
that  time  nothing  comparable  to  the  above  has  taken 
place,  from  the  time  of  this  great  eruption  to  the 
year  1784  our  author  kept  an  exadt  diary  of  the  opera¬ 
tions  of  Vefuvius,  with  drawings,  {bowing,  bv  the 
quantity  of  fmoke,  the  degree  of  fermentation  within 
the  volcano.  The  operations  of  the  fubterraneous  fire 
however,  appear  to  be  very  capricious  and  uncertain! 
One  day  there  is  the  appearance  of  a  violent  fer¬ 
mentation,  and  the  next  every  thing  is  tranquil  1  but 
whenever  there  has  been  a  confiderable  qcftioiirf  fcorim 
an  cm  ers,  it  has  been  a  conftanUibfervatinn,  that  the 
*8Va  foon  made  its  appearance,  either  by  boiling  over  the 
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crater,  or  forcing  its  way  through  the  crevices  in  the 
conical  part  of  the  mountain.  An  eruption  took  place 
in  the  month  of  November  1 784,  and  continued  for  fome 
time,  but  without  any  remarkable  circuit] fiance. 
VETCH.  See  Vicia,  Botany  Index . 
VETERAN,  among  the  ancient  Romans,  an  appel¬ 
lation  given  to  a  foldier  grown  old  in  the  fervice,  or 
who  had  made  a  certain  number  of  campaigns  * 
VETERINARY  art.  See  Farriery. 
VEXILLUM,  in  Botany  ;  the  upper  petal  of  a  pea- 
bloom,  or  butterfiy-fhaped  dower,  which  is  generally 
larger  than  any  of  the  others. 

VI  ALES,  in  mythology,  a  name  given  among  the 
Romans  to  the  gods  who  had  the  care  and  guard  of  the 
roads  and  highways. 

.  VIATICUM,  in  Roman  antiquity,  an  appellation 
given  in  common  to  all  officers  of  any  of  the  magi¬ 
strates  }  as  li liars ,  a ccenji,  feribes,  criers , 

VIBEX,  isfometimesufed  by  phyficians,  for  a  black 
and  blue  fpot  in  the  Ikin  occafioncd  by  an  efflux  or  ex. 
travafation  of  blood. 

VIBRAIION,  in  Mechanics ,  a  regular,  reciprocal 
motion  of  a  body,  as  a  pendulum. 

.VIBURNUM,  a  genus  of  plants  of  the  clafs  pentan- 
dria  5  and  in  the  natural  fyftem  arranged  under  the  43d 
order,  Dumofae,  See  Botany  Index, 

VICAR,  a  perfon  appointed  as  deputy  to  another, 
to  perform  his  fundlions  in  his  abfence,  and  under  hi# 
authority. 

Vicar,  in  the  canon-law,  denotes  a  priefl  of  a  parifh, 
the  predial  tithes  whereof  are  impropriated  or  appropri¬ 
ated  $  that  is,  belong  either  to  a  chapter,  religious 
houfe,  Sec.  or  to  a  layman  who  receives  them,  and  only 
allows  the  vicar  the  fmall  tithes,  or  a  convenient  falary. 
See  the  article  P ARSON  and  Vicar, 

\  ICE,  in  ethics,  is  ordinarily  defined  an  ele£live 
habit,  denoting  either  an  excefs  or  defeft  from  the  juft 
medium  wherein  virtue  is  placed. 

Vice,  in  fmithery  and  other  arts  converfant  in  me¬ 
tals,  a  machine  or  inftrument  ferving  to  hold  fall  any 
thing  they  are  at  work  Upon,  whether  it  is  to  be  beaten, 
filed,  or  rivetted. 

Vice  is  alfo  ufed  in  the  compofition  of  divers  word# 
to  denote  the  relation  of  fomething  that  comes  inflead 
or  in  the  place  of  another  j  as  vice  admiral,  vice-chan¬ 
cellor,  &.e.  are  officers  who  take  place  111  the  abfence 
of  admirals,  &c. 

VICEROY,  a  governor  of  a  kingdom,  who  com¬ 
mands  in  the  name  and  inflead  of  a  king,  with  full  and 
fovereign  authority. 

VICIA,  a  genus  of  plants  of  the  clafs  diadelpbia  ; 
and  in  the  natural  fyfleni  arranged  under  the  3  2d  order, 
P apilionacece ,  See  Botany  Index, 

VICISSITUDE,  the  regular  fuceeftion  of  one  thing 
after  another  5  as  the  viciffitude  of  day  and  night,  of 
the  feafons,  &c. 

VICTIM,  denotes  a  facrifice  offered  to  fome  deity, 
of  a  living  creature,  as  a  man  or  beaft,  which  is  fiain 
to  appeafe  his  wrath,  or  to  obtain  fome  favour. 

VICTOR,  Sextus  Auke  Lius,  a  Roman  hiftorian, 
who  flourifhed  under  the  emperors  Contlantius  and  Ju¬ 
lian  ;  as  wc  learn  from  many  paffages  in  his  own  writ¬ 
ings,  and  alfo  from  Ammianus  Marcellinus.  This  hif¬ 
torian  relates,  that  Conflantius  made  him  conful,  and 
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r^or  honoured  him  with  a  brazen  ftatue,  on  account  of  his 
l  excellent  qualifications  ;  although,  as  he  owns  of  him- 
ina-  ftlf,  he  was  born  in  an  obfcure  village,  and  of  poor  and 
illiterate  parents.  It  is  commonly  believed  that  he  was 
an  African  ;  it  is  certain,  that  he  dwells  much  upon 
the  praifes  of  that  country,  which  he  calls  the  glory  of 
the  earth;  (lecus  t  err  arum.  Two  books  of  his  are  ex¬ 
tant  in  the  hiftorieal  way  ;  one  De  viris  illujlribus  urbis 
Romce ;  the  other,  De  Ccefaribus  ;  to  which  is  prefixed 
Libellus  de  origine  gentis  Romance.  The  whole  makes 
an  abridged  hiftory  of  Rome,  from  its  foundation  down 
to  the  reign  of  Julian  inclufive. 

VICTORY,  the  overthrow  or  defeat  of  an  enemy  in 
war  or  combat. 

Victory,  in  Pagan  worfliip,  is  reprefented  by  He- 
fiod  as  the  daughter  of  Styx  and  Pallas ;  and  Varro 
calls  her  the  daughter  of  Heaven  and  Earth.  The  Ro¬ 
mans  eredted  a  temple  to  her,  where  they  prayed  to  the 
gods  to  give  fuccefs  to  their  arms.  They  painted  her 
in  the  form  of  a  woman,  clad  in  cloth  of  gold.  In 
fome  medals,  (he  is  reprefented  with  wings  dying 
through  the  air,  holding  a  laurel  crown  in  one  hand  and 
a  palm  in  the  other  ;  but  in  other  medals,  fhe  is  feen 
Handing  upon  a  globe,  with  the  fame  crown  and  branch 
of  palm. 

VIDA,  Marcus  Hieronymus,  bifhop  of  Alva,  in 
Montferrat,  and  one  of  the  moft  excellent  Latin  poets 
that  have  appeared  fince  the  xAuguftan  a*je,  was  born  at 
Cremona  in  I470.  Having  diftinguifhed  himfelf  by  his 
learning  and  tafte  for  literature,  he  was  made  bifhop  of 
Alva  in  1552.  After  continuing  two  years  with  Pope 
Clement  VII.  at  Rome,  he  went  to  refide  upon  his  fee  ; 
where,  for  30  years,  he  performed  all  the  offices  of  a 
good  bifhop  and  a  good  man  ;  and  though  he  was  mild, 
gentle,  and  full  of  goodnefs,  he  was  fo  far  from  want¬ 
ing  fpirit,  that  when  the  city  of  Alva  was  belleged  by 
the  French,  he  ufed  all  poffible  means  to  prevent  its 
being  given  up,  by  ftrenuoufly  exhorting  the  people, 
and,  when  provifions  were  fcarce,  by  fupplying  them  at 
Ins  own  expence.  His  Poetics,  and  poem  on  the  fllk- 
worm,  pafs  for  his  mafterpiece  ;  his  poem  on  the  game 
of  chefs  is  alfo  greatly  admired.  He  alfo  wrote  hymns, 
eclogues,  and  a  poem  entitled  Chri/liados  in  fix  books  ; 
all  which  are  in  Latin,  and  have  gained  him  a  great  re¬ 
putation,  His  works  in  profe  confiil  of  dialogues,  fy- 
nodical  conftitutions,  letters,  and  other  pieces.  He  died 
in  1556,  loon  after  being  made  bifhop  of  Cremona. 

VIENNA,  the  capital  of  the  circle  of  Auftria,  in 
Germany,  and  of  the  whole  German  empire,  is  the  place 
where  the  emperor  refides.  The  city  itfelf  is  not  of  very 
great  extent ;  nor  can  it  be  enlarged,  it  being  limited 
by  a  very  ftrong  fortification ;  but  it  is  very  populous. 
Fhe  ftreets,  in  general,  are  narrow,  and  the  houfes  built 
high.  Some  of  the  public  buildings  are  magnificent ; 
but  they  appear  externally  to  no  great  advantage,  on  ac¬ 
count  of  the  narrownefs  of  the  directs.  The  chief  of 
them  arc  the  imperial  palace,  the  library,  and  the  mu- 
feum  ;  the  palaces  of  the  princes  Lichtenflein,  Eugene, 
&c.  Vienna  was  twice  ineffe&ually  befieged  by  the 
Turks  ;  namely,  in  1589  and  1683.  At  the  latter  pe- 
I’lod,  the  fiege  was  raifed  by  John  Sobiefki,  king  of  Po¬ 
land,  who  totally  defeated  the  Turkiffi  army  before  the 
walls  of  this  place.  There  is  no  great  danger  that  Vien¬ 
na  will  ever  again  be  fubjedfed  to  the  inconveniences  of 
a  fiege.  Yet,  in  cafe  that  ffiould  happen,  a  meafure  has 
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been  taken,  which  will  prevent  the  neceflity  of  deflroy- 
ing  the  fuburbs ;  namely,  no  houfes  without  the  walls 
are  allowed  to  be  built  nearer  to  the  glacis  than  600 
yards  ;  fo  that  there  is  a  circular  field  of  that  breadth 
all  round  the  town,  which,  exclufive  of  the  advantage 
above  mentioned,  lias  a  very  beautiful  and  falutary  ef¬ 
fect.  Thefe  magnificent  fuburbs,  and  the  town  together^ 
are  faid  to  contain  above  300,000  inhabitants  ;  yet  the 
former  are  not  near  fo  populous,  in  proportion  to  their 
fize,  as  the  town  ;  becaufe  many  houfes  in  the  fuburbs 
have  extenfive  gardens  belonging  to  them,  and  many  fa¬ 
milies,  who  live  during  the  winter  within  the  fortifica¬ 
tions,  fpend  the  fummer  in  the  fuburbs.  The  cathedral 
is  built  of  free-ftone,  is  1 14  yards  long,  and  4$  broad, 
and  the  lleeple  is  447  feet  high.  Inftcad  of  a  weather¬ 
cock  there  was  a  Turkiffi  crefcent,  in  memory  of  the 
fiege  in  1589  ;  but,  after  the  fecond  fiege  in  1683,  it  was 
changed  for  a  golden  crofs,  which  three  months  after 
was  thrown  down  by  a  florm.  At  prefent  there  is  a 
black  fpread  eagle,  over  which  is  a  gilded  crofs.  Join¬ 
ing  to  this  church  is  the  archbiffiop’s  palace,  the  front  of 
which  is  very  fine.  The  univerfity  had  feveral  thoufand 
fludents,  who,  when  this  city  was  befieged,  mounted 
guard,  as  they  did  alfo  in  1741.  Befide  this,  there  is 
the  academy  of  Lower  Aultria ;  and  the  archducal  li¬ 
brary  is  much  frequented  by  foreigners,  as  it  contains  a- 
bove  100,000  printed  books,  and  10, cod  manuferipts. 
The  academy  of  painting  is  remarkable  for  the  fine  pic¬ 
tures  it  produces.  The  archducal  treafury,  and  a  cabi¬ 
net  of  curiofities  of  the  boufe  of  Auftria,  are  great  rari¬ 
ties.  The  inhabitants,  in  general,  live  in  a  fplendid 
manner  ;  and  people  of  diilinff  ion  have  all  forts  of  wines 
at  their  tables,  which  they  are  very  free  with  to  foreign¬ 
ers.  There  is  a  fort  of  harbour  on  the  Danube,  where 
there  are  magazines  of  naval  ftores,  and  (hips  have  been 
fitted  out  to  ferve  on  that  river  againft  the  Turks.  Vien¬ 
na  is  an  archbiffiop’s  fee.  It  is  feated  at  the  place  where 
the  river  Vienna  or  Wein,  falls  into  the  Danube,  30 
miles  weft  of  Preffiurgh,  350  nortli-north-eaft  of  Rome, 
520  fouth-eaft  by  {bath  of  Amfterdam,  565  eaft  of  Paris, 
and  680  eaft-fouth-eaft  of  London.  E.  Long.  10.  2o • 
N.  Lat.  48.  13. 

VIGIL,  in  church  hiftory,  is  the  eve  or  next  day 
before  any  folemn  feafl ;  becaufe  then  Chriftians  were 
wont  to  watch,  fall,  and  pray,  in  their  churches. 

VIGILS  of  Plants,  a  term  under  which  botanifts  com¬ 
prehend  the  precifc  time  of  the  day  in  which  the  flowers 
of  different  plants  open,  expand,  and  ffiut. 

As  all  plants  do  not  flower  in  the  fame  feafon,  cr 
month  ;  in  like  manner,  thofe  which  flower  the  fame 
day,  in  the  fame  place,  do  not  open  and  fliut  nrecifely 
at  the  fame  hour.  Some  open  in  the  morning,  as  the 
up  flowers,  and  compound  flowers  with  flat  fpreading 
petals;  others  at  noon,  as  the  mallows ;  and  a  third  fet 
in  the  evening,  or  after  funfet,  as  fome  geraniums  and 
opuntias  :  the  hour  of  (hutting  is  equally  determined. 
Of  thofe  which  open  in  the  morning,  fome  fliut  foon  af* 
ter,  while  others  remain  expanded  till  night. 

The  hours  of  opening,  like  the  time  of  flowering,  feern 
to  vary,  according  to  the  fpecies  of  the'  plant,  the  tem¬ 
perature  of  the  climate,  and  that  of  the  feafon.  Flowers, 
whofe  extreme  delicacy  would  be  hurt  by  the  ftrong  im- 
preflions  of  an  ardent  fun,  do  not  open  till  night :  thofe 
which  require  a  moderate  degree  of  heat  to  elevate  their 
juices;  in  other  words,  whofe  juices  do  not  rife  but  in 
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the  morning  or  evening,  do  not  expand  till  then;  whilft 
thofe  which  need  a  more  lively  heat  for  the  fame  pur- 
pofe,  expand  at  noon  when  the  fun  is  in  his  meridian 
ftrength.  Hence  it  is,  that  the  heat  of  the  air  being 
greater  betwixt  the  tropics  than  elfewhere,  plants  which 
are  tranfported  from  thofe  climates  into  the  cold  or  tem¬ 
perate  climates  of  Europe,  expand  their  flowers  much 
later  than  in  their  native  foil.  Thus,  a  flower  which 
opens  in  fummer  at  fix  o’clock  in  the  morning  at  Sene¬ 
gal,  will  not  open  at  the  fame  feafon  in  France  and  Eng¬ 
land  till  eight  or  nine,  nor  in  Sweden  till  ten. 

Linmeus  diftinguifhes  by  the  general  name  of  folar 
{Jlores  folares)  all  thofe  flowers  which  obferve  a  deter¬ 
minate  time  in  opening  and  (hutting.  Thefe  flowers 
are  again  divided,  from  certain  circumftances,  into 
three  fpecies,  or  kinds  : 

Equino&ial  flowers  (J, lores  requinoEliales )  are  fuch  as 
open  and  (hut  at  all  feafons,  at  a  certain  fixed  or  deter¬ 
minate  hour. 

1  ropical  flowers  ( flares  tropici')  are  fuch  whofe  hour 
of  opening  is  not  fixed  at  all  feafons,  but  accelerated  or 
retarded  according  as  the  length  of  the  day  is  increafed 
or  diminifhed. 

Meteorous  flowers  (Jlores  meteor ici')  are  fuch  whofe 
hour  of  expanfion  depends  upon  the  dry  or  humid  ftate 
of  the  air,  and  the  greater  or  lefs  prefTure  of  the  atmo- 
fphere.  Of  this  kind  is  the  Siberian  fow-thiflle,  which 
fhuts  at  night  if  the  enfuing  day  is  to  be  clear  and  fe- 
rene,  and  opens  if  it  is  to  be  cloudy  and  rainy.  In  like 
manner  the  African  marigold,  which  in  dry  ferene 
weather  opens  at  fix  or  feven  in  the  morning,  and  fhuts 
7at  four  o’clock  in  the  afternoon,  is  a  fure  indication  that 
rain  will  fall  during  the  courfe  of  the  day,  when  it  con¬ 
tinues  (hut  after  feven. 

VIGO,  a  fca-pt)rt  town  of  Galicia  in  Spain,  with  an 
old  caflle  and  a  fort.  It  is  feated  in  a  fertile  country  by 
the  fea-fide.  It  was  rendered  famous  by  a  fea-fight  be¬ 
tween  the  confederate  fleet  commanded  by  Sir  George 
Rook,  and  a  fquadron  of  French  men  of  war,  while  the 
duke  of  Ormond  with  a  body  of  land  forces  drove  the 
Spaniards  from  the  caftles  which  defended  the  harbour. 
Admiral  Hopfon  having  with  infinite  danger  broken 
through  the  boom  made  acrofs  the  mouth  of  the  har¬ 
bour,  the  Englifh  took  four  galleons  and  five  large  men 
of  war,  and  the  Dutch  five  galleons  and  one  man  of 
war.  Four  galleons,  with  14  men  of  war,  were  deftroy- 
ed,  with  abundance  of  plate  and  other  rich  effeas. 
W.  Long.  8.  43.  N.  Lat.  42.  14. 

.  VILLA  Franca,  the  name  of  feveral  towns  ;  one 
in  Piedmont,  three  miles  eaft  of  Nice  ;  another  of  Ca¬ 
talonia,  1  8  miles  weft  of  Barcelona  ;  a  third,  the  capi¬ 
tal  of  St  Michael,  one  of  the  Azores  ;  and  a  fourth,  a 
town  of  Eftremadura  in  Spain,  57  miles  fouth-eaft’  of 
Salamanca. 

VILL  AGE, an  aflemblageof  houfes  inhabited  chiefly 
bypeafants  and  farmers,  and  having  no  market,  where¬ 
by  it  is  diftinguifhed  from  a  town.  The  word  is  French 
formed  of  vil  or  vi/is,  “  low,  mean,  contemptible  :”  or 
rat^er' ^ro^n  Latin  villa ,  a  country-boufe  or  farm. 

VILLAIN,  or  Villein  in  our  ancient  cuftoms 
denotes  a  man  of  fervile  or  -bafe  condition,  viz.  a  bond- 
man  or  fervant, 

1  "ln  t.aw.  The  folk-land  or  eftates 

f  *?  1"  y  lenage»  was  a  fpecies  of  tenure  neither  ftridtly 
feodal,  Norman,  or  Saxon  ;  but  mixed  and  compounded 
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of  them  all ;  and  which  alfo,  on  account  of  the  heriots  Villens 
that  ufually  attend  it,  may  feem  to  have  fomewhat  Da- ' 
nifli  In  its  compofition.  Under  the  Saxon  government 
there  were,  as  Sir  William  Temple  fpeaks,  a  fort  of 
people  in  a  condition  of  downright  fervitude,  ufed  and 
employed  in  the  moft  fervile  works,  and  belonging,  both 
they,  their  children,  and  effe&s,  to  the  lord  of  the  foil, 
like  the  reft  of  the  cattle  or  flock  upon  it.  Thefe  feem 
to  have  been  thofe  who  held  what  was  called  the  folk - 
/and,  from  which  they  were  removeable  at  the  lord’s 
pleafure.  On  the  arrival  of  the  Normans  here,  it  feems 
not  improbable,  that  they  who  were  ftrangers  to  any  0- 
ther  t  in  a  feodal  flate,  might  give  fome  fparks  of  en- 
franchifement  to  fuch  wretched  perfons  as  fell  to  their 
fhare,  by  admitting  them,  as  well  as  others,  to  the  oath 
of  fealty ;  which  conferred  a  right  of  prote&ion,  and 
raifed  the  tenant  to  a  kind  of  eftate  fuperior  to  downright 
flavery,  but  inferior  to  every  other  condition.  This  they 
called  vi/lenage ,  and  the  tenants  villeins . 

Thefe  villeins,  belonging  principally  to  lords  of  ma¬ 
nors,  were  either  villeins  regardant ,  that  is,  annexed  to 
the  manor  or  land  :  or  elfe  they  were  in  grofs,  or  at 
large,  that  is,  annexed  to  the  perfon  of  the  lord,  and 
transferable  by  deed  from  one  owner  to  another.  They 
could  not  leave  their  lord  without  his  permiflion  ;  but 
if  they  ran  away,  or  were  purloined  from  him,  might 
be  claimed  and  recovered  by  a£lion,  like  beafts  or  other 
chattels.  They  held  indeed  fmall  portions  of  land  by. 
way  offuftaining  themfelves  and  families:  but  it  was  at 
the  mere  will  of  the  lord,  who  might  difpoffefs  them 
whenever  he  pleafed ;  and  it  was  upon  villein  fervices, 
that  is,  to  carry  out  dung,  to  hedge  and  ditch  the  lord’s 
demefnes,  and  any  other  the  meaneft  offices :  and  their 
fervices  were  not  only  bafe,  but  uncertain  both  as  to 
their  time  and  quantity. 

A  villein  could  acquire  no  property  either  in  lands  or 
goods:  if  he  purchafed  either,  the  lord  might  feize  them 
to  his  owrn  ufe ;  unlefs  he  contrived  to  difpofe  of  them 
again  before  the  lord  had  feized  them,  for  the  lord  had 
then  loft  his  opportunity.  / 

In  many  places  a  fine  was  alfo  payable  to  the  lord,  if 
the  villein  prefumed  to  marry  his  daughter  to  any  one 
without  leave  from  the  lord :  and  by  the  common  law,  the 
lord  might  alfo  bring  an  a&ion  againft  the  hufband  for 
damages  in  thus  purloining  his  property.  For  the  child¬ 
ren  of  villeins  were  alfo  in  the  fame  ftate  of  bondage 
with  their  parents  ;  whence  they  were  called  in  Latin 
nativi,  which  gave  rife  to  the  female  appellation  of  a 
villein,  who  was  called  a  neife .  In  cafe  of  a  marriage 
between  a  freeman  and  a  neife,  or  a  villein  and  a  free- 
woman,  the  iflue  followed  the  condition  of  the  father, 
being  free  if  he  was  free,  and  a  villein  if  he  was  villein, 
contrary  to  the  maxim  of  the  civil  law,  that  partus  fe - 
quitur  ventrem .  But  no  baftard  could  be  born  a  villein, 
becaufe  by  another  maxim  of  our  law  he  is  nullius film  ; 
and  as  he  can  gain  nothing  by  inheritance,  it  were  hard 
that  he  fhould  lofe  his  natural  freedom  by  it.  The  law, 
however,  protected  the  perfons  of  villeins  againft  atroci¬ 
ous  injuries  of  the  lord  ;  for  he  might  not  kill  or  maim 
his  villein  ;  though  he  might  beat  him  with  impunity. 

Villeins  might  be  enfranchifed  by  manuinifiion.  In 
procefs  of  time  they  gained  confiderable  ground  on  their 
lords;  and  in  particular  (Lengthened  the  tenure  of  theit 
eftates  to  that  degree,  that  they  came  to  have  in  them 
an  intereft  in  many  places  full  as  good,  in  others  better 

than 
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nage.  than  their  lords.  For  the  good  nature  and  benevolence 
r— '  of  many  lords  of  manors  having,  time  out  of  mind,  per¬ 
mitted  their  villeins  and  their  children  to  enjoy  their 
pofleflions  without  interruption,  in  a  regular  courfe  of 
defcent,  the  common  law,  of  which  cuftom  is  the  life, 
now  o-ave  them  title  to  prefcribe  againft  their  lords  5 
and,  on  performance  of  the  fame  fervices,  to  hold  their 
lands  in  fpite  of  any  determination  of  the  lord’s  will. 
For  though  in  general  they  are  ftill  faid  to  hold  their 
eftates  at  the  will  of  the  lord,  yet  it  is  fuch  a  will  as  is 
Agreeable  to  the  cuftom  of  the  manor  ;  which  cuftoms 
are  preferved  and  evidenced  by  the  rolls  of  the  feveral 
courts-baron  in  which  they  are  entered,  or  kept  on  foot 
by  the  conftant  immemorial  ufage  of  the  feveral  manors 
in  which  the  lands  lie.  And  as  inch  tenants  had  nothing 
to  ftiow  for  their  eftates  but  thofe  cuftoms,  and  admiftions 
in  purfuance  of  them,  entered  on  thefe  rolls,  or  the 
copies  of  fuch  entries  witneffed  by  the  fteward,  they 
now  began  to  be  called  tenants  by  copy  of  court-roll,  and 
•their  tenure  itfelf  a  copyhold . 

Privileged  VlLLENAGE ,  a  fpecies  of  tenure  otherwife 
called  villein  focage.  See  Tenure. 

Ancient  demefne  confifts  of  thofe  lands  or  manors 
which,  though  now  perhaps  granted  out  to  private  fub- 
je£b,  were  a&ually  in  the  hands  of  the  crown  in  the  time 
of  Edward  the  Confeffer,  or  William  the  Conqueror  ; 
and  fo  appear  to  have  been,  by  the  great  furvey  in  the 
exchequer,  called  the  doom/ day-book.  The  tenants  of 
thefe  lands,  under  the  crown,  were  not  all  of  the  fame 
order  or  degree.  Some  of  them,  as  Britton  teftifies, 
continued  for  a  long  time  pure  and  abfolute  villeins,  de¬ 
pendent  on  the  will  of  the  lord  ;  and  common  copy¬ 
holders  in  only  a  few  points.  Others  were  in  a  great 
meafure  enfranchifed  by  the  royal  favour  5  being  only 
bound  in  refpeft  of  their  lands  to  perform  feme  of  the 
better  fort  of  villein-fervices,  but  thofe  determinate  and 
certain ;  as,  to  plough  the  king’s  land  for  fe  many  days, 
to  fupply  his  court  with  fuch  a  quantity  of  provifions, 
and  the  like  •,  all  of  which  are  now  changed  into  pecu¬ 
niary  rents  :  and  in  confederation  hereof  they  had  many 
immunities  and  privileges  granted  to  them  \  as,  to  try  the 
right  of  their  property  in  a  peculiar  court  of  their  own, 
called  a  court  of  ancient  demefne ,  by  a  peculiar  procefs 
denominated  a  writ  of  right  clofe  5  not  to  pay  toll  or 
taxes ;  not  to  contribute  to  the  expences  of  knights  of 
the  (hire  ;  not  to  be  put  on  juries,  and  the  like. 

Thefe  tenants  therefore,  though  their  tenure  be  abfe- 
lutely  copyhold,  yet  have  an  intereft  equivalent  to  a 
freehold  :  for  though  their  fervices  were  of  a  bafe  and 
villenous  original,  yet  the  tenants  were  efteemed  in  all 
other  refpe&s  to  be  highly  privileged  villeins  ;  and 
efpecially  for  that  their  fervices  were  fixed  and  determi¬ 
nate,  and  that  they  could  not  be  compelled  (like  pure 
villeins)  to  relinquifh  thofe  tenements  at  the  lord’s  will, 
or  to  hold  them  againft  their  own  :  et  ideo  (fays  Bra6lon) 
dicimtur  liberu 

Lands  holding  by  this  tenure  are  therefore  a  fpecies 
of  copyhold,  and  as  fuch  preferved  and  exempted  from 
the  operation  of  the  ftatute  of  Charles  II.  Yet  they  dif¬ 
fer  from  common  copyholds,  principally  in  the  privi¬ 
leges  before  mentioned  :  as  ,alfe  they  differ  from  free¬ 
holders  by  one  efpecial  mark  and  tin&ure  of  villenage, 
noted  by  Bra&on,  and  remaining  to  this  day  5  viz.  that 
they  cannot  be  conveyed  from  man  to  man  by  the  gene¬ 
ral  common-law  conveyances  of  feoffment,  and  the  reft  $ 


but  muft  pafs  by  furrender  to  the  lord  or  his  fteward',  in  Villenage 
the  manner  of  common  copyholds  :  yet  with  the  differ-  .11 
ence,  that,  in  the  furrenders  of  thefe  lands  in  ancient  de- ^  Vincent; 
mefne,  it  is  not  ufed  to  fay,  “  to  hold  at  the  will  of  their 
lord,”  in  their  copies  5  but  only,  “  to  hold  according 
to  the  cuftom  of  the  manor.” 

VILLI,  among  botanifts,  a  kind  of  down  like  fhort 
hair,  with  which  feme  trees  abound. 

VILLOSE,  or  Villous,  femething  abounding  with 
villi  or  fibres  like  fhort  hair  \  fuch  is  one  of  the  coats  of 
the  ftomach. 

VINCA,  a  genus  of  plants  of  the  clafs  pentandria  ^ 
and  in  the  natural  fyftem  arranged  under  the  30th  or¬ 
der,  Contort ce.  See  Botany  Index. 

St  VINCENT,  one  of  the  windward  Caribbee 
iflands,  which  received  its  name  from  being  difeovtred 
on  the  2 2d  of  January,  the  feaft  of  that  Saint.  It  is  in¬ 
habited  by  a  race  of  people,  of  whom  Dr  Robertfon. 
gives  this  account  :  “  There  is  a  great  diftin&ion  inv 
chara£ler  between  the  Caribbees  and  the  inhabitants  of 
the  larger  iflands.  The  former  appear  manifeftly  to  be  a 
feparate  race.  Their  language  is  totally  different  from 
that  of  their  neighbours  in  the  large  iflands.  They 
themfelves  have  a  tradition  that  their  anceftors  came  ori¬ 
ginally  from  feme  part  of  the  continent,  and  having  con¬ 
quered  and  exterminated  the  ancient  inhabitants,  took 
poffeffion  of  their  lands  and  of  their  women.  Hence 
they  call  themfelves  Banaree,  which  fignifies  a  man 
come  from  beyond  fea.  Accordingly,  the  Caribbees 
ftill  ufe  two  diftindl  languages,  one  peculiar  to  the  men, 
and  the  other  to  the  women.  The  language  of  the  men 
has  nothing  common  with  that  fpoken  in  the  large 
iflands.  The  dialed!  of  the  women  confiderably  refem- 
bles  it.  This  ftrongly  confirms  the  tradition  which  I 
have  mentioned.  The  Caribbees  themfelves  imagine  that 
they  were  a  colony  from  the  Galibis,  a  powerful  nation 
of  Guiana  in  South  America.  But  as  their  fierce  man¬ 
ners  approach  nearer  to  thofe  of  the  people  in  the 
northern  continent,  than  to  thofe  of  the  natives  of  South 
America,  and  as  their  language  has  likewife  feme  affini¬ 
ty  to  that  fpoken  in  Florida,  their  origin  fliould  be  de¬ 
duced  rather  from  the  former  than  from  the  latter.  In 
their  wars  they  ftill  preferve  their  ancient  pradlice  of  de- 
ftroying  all  the  males,  and  preferving  the  women  either 
for  fervitude  or  for  breeding.” 

It  remained  a  long  time  after  it  was  difeovered  inha¬ 
bited  by  thefe  people,  and  by  another  race  improperly 
ftyled  Black  Caribs ,  who  are  in  reality  negroes  defeend- 
ed,  as  is  generally  believed,  from  feme  who  efcaped  out 
of  a  Guinea  (hip  wrecked  upon  thecoaft,  and  gradually 
augmented  by  fuch  as  from  time  to  time  fled  thither 
from  Barbadoes.  Thefe  nations  were  often  at  war  5  but 
when  their  quarrels  were  compofed,  they  had  a  ftrength 
fefficient  to  prevent  ftrangers  from  fettling  by  force. 

The  French,  about  half  a  century  ago,  at  the  requell  of 
the  Caribs,  made  a  defcent  from  Martinieo,  and  attacked 
the  negroes,  but  were  repulfed  with  lofs  ;  and  found  it 
their  intereft  to  conciliate  a  friendfhip  with  both  nations 
by  means  of  prefents,  and  furnifhing  them  with  arms 
and  ammunition. 

St  Vincent  was  long  a  neutral  ifland  ;  but  at  the 
peace  of  1763,  the  French  agreed  that  the  right  to  it 
fhould  be  veiled  in  the  Englifh  5  who,  in  the  fequel,  at 
the  inftanee  of  feme  rapacious  planters,  engaged  in  an 
unjuft  war  againft  the  Caribbees,  who  inhabited  the 
4  B  2  windward 
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•St  Vincent,  windward  lide  of  the  ifland,  and  who  were  obliged  to 
«  ***  *‘  .  confent  to  a  peace,  by  which  they  ceded  a  very  large 

tradl  of  valuable  land  to  the  crown.  The  confequence 
of  this  was,  that  in  the  next  war,  in  1779,  they  greatly 
contributed  to  the  redudlion  of  this  ifland  by  the  French, 
who,  however,  reflored  it  by  the  peace  of  1783.  Since 
that  time  it  has  continued  in  the  pofTeflion  of  Great  Bri¬ 
tain.  During  the  French  revolutionary  war,  the  Ca- 
ribs  revolted  ;  and,  aflifled  by  the  French,  fpread  defo- 
Lition  over  the  whole  ifland  j  but  by  the  exertions  of  the 
governor  and  the  Britifh  forces  in  the  Weft  Indies,  the 
revolt  was  quelled. 

St  Vincent  is  in  length  about  24  miles,  and  about  18 
in  breadth.  The  climate  is  very  warm.  The  country 
is  in  general  hilly,  in  fome  places  mountainous  ;  but 
interfperfed  with  a  variety  of  pleafant  valleys,  and 
fome  luxuriant  plains,  the  foil  being  everywhere  very 
fertile,  and  the  high  grounds  are  at  leaft  in  general  eafy 
of  afeent.  Few  iflands  are  fo  well  watered  with  rivers 
and  fprings.  The  inhabitants  raife  all  kinds  of  ground 
provifions  in  plenty.  The  rivers  fupply  them  with  va¬ 
riety  of  fifh.  W.  Long.  6i°.  N.  Lat.  13°. 

VINCI,  Leonardo  da,  an  illuftrious  Italian  pain¬ 
ter,  defeended  from  a  noble  Tufcan  family,  was  born  in 
the  caftle  of  Vinci,  near  Florence  in  1445.  He  was 
placed  under  Andrea  Ycrochia,  a  celebrated  painter  in 
that  city  ;  but  foon  furpaffed  him  and  all  his  predecelfors 
fo  much,  as  to  be  reputed  the  mafter  of  the  third  or 
golden  age  of  modern  painting.  But  his  ftudies  were 
far  from  terminating  here  j  no  man’s  genius  was  more 
univerfal  :  he  applied  himfelf  to  arts,  to  literature,  and 
to  the  accompli  foments  of  the  body  \  and  he  excelled  in 
every  thing  which  he  attempted.  Lewis  Sforza  duke 
of  Milan  prevailed  on  him  to  be  dire&or  of  the  academy 
for  ar  chi  tenure  he  had  juft  eftabliihed ;  where  Leonardo 
foon  baniflied  all  the  Gothic  falhions,  and  reduced  every 
thing  to  the  happy  fimplicity  of  the  Greek  and  Roman 
ftyle.  By  the  duke’s  order  he  conftru&ed  the  famous 
aquedufl  that  fupplies  the  city  of  Milan  with  water  : 
this  canal  goes  by  the  name  of  Mortefana ,  being  above 
200  miles  in  length,  and  condu&s  the  water  of  the  river 
Adda  quite  to  the  walls  of  the  city.  In  1479,  was 
defired  to  conftruft  fome  new  device  for  the  entertain¬ 
ment  of  Louis  XII.  of  France,  who  was  then  to  make 
his  entrance  into  Milan,  Leonardo  accordingly  made 
a  very  curious  automaton  in  the  form  of  a  lion,  which 
marched  out  to  meet  the  king,  reared  up  on  its  hinder 
legs  before  him,  and  opening  its  bread,  difplayed  an 
efcutcheon  with  fleurs-de-lis  quartered  on  it.  The  dif- 
orders  of  Lombardy,  with  the  misfortunes  of  his  patrons 
the  Sforzi,  obliging  Leonardo  to  quit  Mhlan,  he  retired 
to  Florence,  where  he  flouriftied  under  the  Medici  : 
here  he  raifed  the  envy  of  Michael  Angelo,  who  was  his 
contemporary  *  and  Raphael,  from  the  ftudy  of  his 
works,  acquired  his  beft  manner  of  defigrting,  At 
length,  on  the  invitation  of  Francis  I.  he  removed  to 
France  when  above  70  years  of  age  ;  where  the  journey 
and  change  of  climate  threw  him  into  his  laft  fleknefs  : 
he  languifocd  for  fome  months  at  Fontainbleau,  where 
the  king  came  frequently  to  fee  him  ;  and  one  day  ri- 
flng  up  in  his  bed  to  acknowledge  the  honour  done  him, 
he  fainted,  and  Francis  fupporting  him,  Leonardo  died 
in  his  arms.  His  death  happened  in  1520.  Some  of 
his  paintings  are  to  be  feen  in  England  and  other  coun¬ 
tries,  but  the  greateft  part  of  them  are  in  Florence  and 


France.  He  compofed  a  great  number  of  difeourfes  on  Vi 
curious  fubjefts  $  but  none  of  them  have  been  pub-  if* 
lilhed  but  his  treatife  on  the  Art  of  Painting.— -For  his  Vi*|iL 
anatomical  knowledge,  fee  Anatomy  (hiftory  of) 
p.  669.  h 

VINCULUM,  in  Afgebra,  a  cliarafier  in  form  of  a 
line  or  ftroke  drawn  over  a  fatfor,  divifor,  or  dividend 
when  compounded  of  feveral  letters  or  quantities,  to’ 
conned!  them,  and  (hows  that  they  are  to  be  multiplied 
or  divided,  &c.  together  by  the  other  term. 

Thus  dy(.a-\-b — c  flunvs  that  d  is  to  be  multiplied 
into  a-\-b —  c.  r 

VINE.  See  Vitis,  Botany  Index . 

VINEGAR,  Acetum,  an  agreeable  acid,  prepared 
from  wine,  cyder,  beer,  and  other  liquors  j  of  confider- 
able  ufe,  both  as  a  medicine  and  a  fauce.  The  word  ig 
French,  vinaigre  ;  formed  from  vin,  “  wine  and  aigre 
“  four”'  See  Acetic  Add,  and  Chemistry  Index .  * 

Eels  in  VlNEGAB .  See  Animalcule,  N°  9. 

VINEYARD,  a  plantation  of  vines.  The  beft  fi¬ 
xation  of  a  vineyard  is  on  the  declivity  of  a  hill  facing 
the  fouth.  6 

VIO,  Thomas  de.  See  Cajetan. 

VIOL,  a  mufical  inftrument  of  the  fame  form  with 
the  violin,  and,  like  that,  ftruck  with  a  bow. 

VIOLA,  a  genus  of  plants  of  the  clafs  fyngenefia; 
in  the  natural  fyftem  arranged  under  the  29th  order, 
Campanacece.  See  Botany  Index . 

VIOi*A1ION,  thea£I  of  violating,  that  is,  forcing 
a  woman,  or  committing  a  rape  upon  her. — This  term 
is  alfo  ufed  in  a  moral  fenle,  for  a  breach  or  infringe¬ 
ment  of  a  law,  ordinance,  or  the  like. 

VIOLET.  See  Viola,  Botany  Index. 

Violet- Crab,  See  Cancer,  Entomology  Index. 

#^OLIN,  or  Fiddle,  a  mufical  inftrument  mounted 
with  four  firings  or  guts,  and  ftruck  or  played  with  a 
bow.  The  ftyle  and  found  of  the  violin  is  the  gayeft 
and  moft  fprightly  of  all  other  inftruments  *,  and  hence 
it  is  of  all  others  the  fitteft  for  dancing.  Yet  there  are 
ways  of  touching  it,  which  render  it  grave,  foft,  lan- 
guifliing,  and  fit  for  church  or  chamber  mufic. — It  ge¬ 
nerally  makes  the  treble  or  higheft  parts  in  concerts. 

Its  harmony  is  from  fifth  to  fifth.  Its  play  is  compofed 
of  bafs,  counter-tenor,  tenor,  and  treble  $  to  which  may 
be  added,  a  fifth  part :  each  part  has  four  fifths,  which 
rife  to  a  greater  feventeenth. 

VIOLONCELLO,  of  the  Italians,  is  properly  our 
fifth  violin  ;  which  is  a  little  bafs  violin  half  the  fi'ze  of 
the  common  bals  violin,  and  the  firings  bigger  and  longer 
in  proportion  :  confequently  its  found  is  an  odlavc  lower 
than  our  bafs  violin  }  which  has  a  noble  cffedl  in  con¬ 
certs. 

VIPER.  See  Ophiology  Index. 

VIRAGO,  a  woman  of  extraordinary  ftature  and 
courage  ;  who  has  the  mien  and  air  of  a  man,  and  per¬ 
forms  the  adlions  and  exercifes  of  men. 

VIRGIL,  or  Publius  Virgilius  Maro,  the  moft 
excellent  of  all  the  Latin  poets,  was  the  Ion  of  a  potter 
of  Andes,  near  Mantua,  where  he  was  born,  70  years 
B.  C.  He  ftudied  firft  at  Mantua  \  then  at  Cremona*. 
Milan,  and  Naples*,  whence  going  to  Rome,  he  acquir¬ 
ed  the  efteem  of  the  greateft  wits  and  moft  illuftrious  per- 
fons  of  his  time  ;  and  among  others  of  thd  t  mptror  Au- 
guftus,  Maecenas,  and  Pollio.  He  was  well  Ikilled  not  <>n- 
ly  in  polite  literature  and  poetry,  but  alfo  in  philofophy, 
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rea  the  mathematics,  geography,  medicine,' ami  natural  hi- 

^ _ »  flory.  Though  one  of  the  greateft  gemuies  of  his  age, 

and  the  admiration  of  the  Homans,  he  always  preferred 
a  fmo-ular  modefty,  and  lived  chafte  at  a  time  when  the 
manners  of  the  people  were  extremely  corrupt.  He  car¬ 
ried  Latin  poetry  to  fuch  a  high  perfe&ion,  that  he  was 
iuftly  efteemed  the  prince  of  Latin  poets.  He  firft  turn¬ 
ed  himfelf  to  paftoral  ;  and  being  captivated  with  the 
beauty  and  fweetnefs  of  Theocritus*  was  ambitious  to 
introduce  this  new  fpecies  of  poetry  among  the  Homans. 
His  firft  performance  in  this  way  is  fuppofed  to  have 
been  written  U.  C.  709,  the  year  before  the  death  of 
Julius  Csefar,  when  the  poet  was  in  his  25th  year  :  it  is 
intitled  Alexis.  Poftibly  P  alamort  was  his  fecond  :  it 
is  a  clofe  imitation  of  the  fourth  and  fifth  Idylls  of  Theo¬ 
critus.  Mr  Wharton  places  Silenus  next  ;  which  is  faid 
to  have  been  publicly  recited  on  the  ftage  by  Cytheris, 
a  celebrated  comedian.  Virgil’s  fifth  eclogue  is  com- 
pofed  in  allufion  to  the  death  and  deification  of  Casfar. 
The  battle  of  Philippi  in  712  having  put  an  end  to  the 
Roman  liberty,  the  veteran  foldiers  began  to  murmur 
for  their  pay ;  and  Auguftus,  to  reward  them,  diftri- 
buted  among  them  the  lands  of  Mantua  and  Cremona. 
Virgil  was  involved  in  this  common  calamity  •,  and  ap¬ 
plied  to  Varus  and  Pollio,  who  warmly  recommended 
him  to  Auguftus,  and  procured  for  him  his  patrimony 
again.  Full  of  gratitude  to  Auguftus,  he  compofed  the 
Tityrus ,  in  which  he  introduces  two  fhepherds  ;  one  of 
them  complaining  of  the  diftra&ion  of  the  times,  and  of 
the  havock  the  foldiers  made  among  the  Mantuan  far¬ 
mers  ;  the  other  rejoicing  for  the  recovery  of  his  eftate, 
and  promifing  to  honour  as  a  god  the  perfon  who  reftor- 
ed  it  to  him.  But  our  poet’s  joy  was  not  of  long  conti¬ 
nuance  ;  for  we  are  told,  that  when  he  returned  to  take 
poffeffion  of  his  farm,  he  was  violently  aflaulted  by  the 
intruder,  and  would  certainly  have  been  killed  by  him 
if  he  had  notefcaped  by  fivimming  haftiiy  over  the  Min- 
cio.  Upon  this  unexpe&ed  difappointment,  lie  returned 
to  Rome  to  renew  his  petition  ;  and  during  his  journey 
feems  to  have  compofed  his  ninth  eclogue.  1  he  cele¬ 
brated  eclogue,  intitled  Pollio,  was  compofed  U.  C.  7I4» 
upon  the  following  occafion  :  lhe  conful  Pollio  on  the 
part  of  Antony,  and  Maecenas  on  the  part  of  Caefar, 
had  made  up  the  differences  between  them  ;  by  agree¬ 
ing,  that  O&avia,  half-fiftcr  to  Caefar,  ftiould  be  given 
in  marriage  to  Antony.  *1  his  agreement  caufed.  an  uni- 
verfal  joy  ;  and  Virgil,  in  his  eclogue,  teftified  his.  Oc- 
tavia  was  with  child  by  her  late  hufband  Marcellus.  at 
the  time  of  this  marriage;  and  whereas  the  Sibylline 
oracles  had  foretold,  that  a  child  wras  to  be  born  about 
this  time,  who  ftiould  rule  the  world,  and  eftablifti  per¬ 
petual  peace,  the  poet  ingenioufly  fuppofes  the  child  in 
G&avia’s  womb  to  be  the  glorious  infant,  under  whofe 
reign  mankind  was  to  be  happy,  the  golden  age  to  re¬ 
turn  from  heaven,  and  fraud  and  violence  to  be  no  more. 
In  this  celebrated  poem,  the  author,  with  great  delicacy 
at  the  fame  time,  pays  his  court  to  both  the  chiefs, 
to  his  patron  Pollio,  to  O&avia,  and  to  the  unborn 
infant.  In  715,  Pollio  was  fent  againft  the  Parthini, 
a  people  of  Illyricum  ;  and  during  this  expedition,  Vir¬ 
gil  addreffed  to  him  a  beautiful  eclogue,  called  P/iar- 
maceutria .  His  tenth  and  laft  eclogue  was  addreffed  to 
Gallus. 

In  his  34th  year,  he  retired  to  Naples,  and  laid  the 
plan. cf  his  Georgies;  which  he  undertook  at  the  intrea- 
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ties  of  Maecenas,  to  whom  he  dedicated  them.  This  Virgil* 
wife  and  able  minifter  refolved,  if  poflible,  to  revive  the  rr  f  ’*** 
decayed  fpirit  of  hufbandry ;  to  introduce  a  tafte  for  agri¬ 
culture,  even  among  the  great  ;  and  could  not  think  of 
a  better  method  to  effe&  this,  than  to  recommend  it  by 
the  infinuating  charms  of  poetry.  Virgil  fully  anfwered 
the  expectations  of  his  patron  by  his  Georgies.  They 
are  divided  into  four  books.  Corn  and  ploughing  are 
the  fubjeCt  of  the  firft,  vines  of  the  fecond,  cattle  of  the 
third,  and  bees  of  the  fourth. 

He  is  fuppofed  to  have  been  in  his  45th  year  when 
he  began  to  write  the  iEneid ;  the  defign  of  which  was 
to  reconcile  the  Romans  to  the  government  of  Augu¬ 
ftus.  Auguftus  was  eager  to  perufe  this  poem  before  it 
was  finifhed  ;  and  intreated  him  by  letters  to  communi¬ 
cate  it.  Macrobius  has  preferved  to  us  part  of  one  of 
Virgil’s  anfwers  to  the  emperor,  in  which  the  poet  ex- 
cufes  himfelf :  who,  however,  at  length  complied,  and 
read  himfelf  the  fixth  book  to  the  emperor ;  when  Oc- 
tavia,  who  had  juft  loft  her  fon  Marcellas,  the  darling 
of  Rome,  and  adopted  fon  of  Auguftus,  made  one  of  the 
audience.  Virgil  had  artfully  inferted  that  beautiful  la¬ 
mentation  for  the  death  of  young  Marcellus,  beginning 
with — 0  note,  ingeniem  luBum  ne  queer e  tuorum — but 
fupprefled  his  name  till  he  came  to  the  line — Tu  Mar - 
cellus  eris  :  upon  hearing  which,  O&avia  could  bear  no 
more,  but  fainted  away,  overcome  with  furprife  and  for- 
row.  When  fhe  recovered,  ftie  made  the  poet  a  prefent 
of  ten  fefterces  for  every  line,  which  amounted  in  the 
whole  to  above  20C0I. 

The  JEneid  being  brought  to  a  conclufion,  but  not  to 
the  perfe&ion  our  author  intended  to  give  it,  he  refol¬ 
ved  to  travel  into  Greece,  to  corre&  and  polifti  it  at  lei- 
fure.  It  was  probably  on  this  occafion  that  Horace  ad- 
dreffed  that  affe&ionate  ode  to  him,  Sic  te  Divce  potens 
Cypri ,  <b*c.  Auguftus  returning  vi&orious  from  the  eaft, 
met  with  Virgil  at  Athens,  who  thought  himfelf  obli¬ 
ged  to  attend  the  emperor  to  Italy  :  but  the  poet  wasfud- 
denly  feized  with  a  fatal  diftemper,  which  being  increaf- 
ed  by  the  agitation  of  the  veffel,  put  an  end  to  his  life  as 
foon  as  he  landed  at  Brundufium,  in  his  5 2d  year.  He 
had  ordered  in  his  will,  that  the  iEneid  ftiould  be  burnt 
as  an  unfinifhed  poem  ;  but  Auguftus  forbade  it,  and  had 
it  delivered  to  Varius  and  Tueca,  with  the  ftri&eft 
charge  to  make  no  additions,  but  only  to  publifti  it  cor- 
re&ly.  He  died  with  fuch  fteadinefs  and  tranquillity, 
as  to  be  able  to  di&ate  his  own  epitaph  in  the  following 
words ; 

Mantua  me  genu it :  Ca/abri  rapuere ,  tenet  nunc 

Parthenope :  cecini  Pafcua ,  Rura ,  Duces . 

His  bones  were  carried  to  Naples,  according  to  his  ear¬ 
ned  requeft  ;  a^d  a  monument  was  cre&ed  at  a  fmall  di¬ 
stance  from  the  city. 

Virgil  was  of  a  fwarthy  complexion,  tall,  of  a  fickly 
conftitution,  and  affii&ed  with  frequent  headachs,  and*, 
fpitting  of  blood.  He  was  fo  very  bafhful,  that  lie  of¬ 
ten  ran  into  the  ftiops  to  prevent  being  gazed  at  in  the 
ftreets;  yet  was  To  honoured  by  the  Roman  people,  that 
once  coming  into  the  theatre,  the  whole  audience  rofe 
up  out  of  refpe&  to  him.  He  was  of  a  thoughtful  and 
melancholy  temper  ;  he  fpoke  little,  and  loved  retire¬ 
ment  and  contemplation.  His  fortune  was  affluent ;  he 
had  a  fine  houfe  and  well  furnifhed  library  near  Maece¬ 
nas’s  gardens,  on  the  Efquiline  mount  at  Rome,  and  al- 
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To  a  delightful  villa  in  Sicily.  He  was  fo  benevolent 
,  and  inoffenfive,  that  molt  of  his  contemporary  "poets, 
though  they  envied  each  other,  agreed  in  loving  and 
Tfteeming  him.  He  revifed  his  verfes  with  prodigious 
feverity;  and  ufed  to  compare  himfelf  to  a  die  bear, 
which  licked  her  cdbs  into  fhape. 

The  bed  edition  of  Virgil’s  works  are  thofe  of  Mof- 
■vicius,  with  the  notes  of  Servius,  printed  at  Lewarden 
in  1717,  two  vols  4to>  arid  that  of  Burman,  at  Amfter- 
dam,  1 746,  in  four  vols  4to.  There  are  feveral  Englifti 
trandations,  which  are  well  known. 

a  Virgil,  Po/ydore ,  an ’Englifti  hiftorian,  born  at  Ur- 
bino  in  Italy,  was  fent  in  the  beginning  of  the  f6th 
century  by  Pope  Alexander  VI.  as  fub-colle&or  of  the 
"Papal  tax,  called  P cl er -pence,  in  this  kingdom.  He  had 
riot  been  long  in  England  before  he  obtained  preferment 
in  "the  church;  for  in  1503  he  was  prefented  to  the  rec¬ 
tory  of  Church- Langton  in  the  archdeaconry  of  Lei- 
cefter.  In  1507  he  was  collated  to  the  prebend  of 
‘Scamlefby  in  the  church  of  Lincoln;  and  in  the  Tame 
year  was  made  archdeacon  of  Wells,  and  prebendary  of 
Hereford.  In  1513,  he  refigned  his  prebend  of  Lin¬ 
coln,  and  was  collated  to  that  of  Oxgate  in  St  Paul’s, 
London.  We  are  told,  that  on  his  preferment  to  the 
archdeaconry  of  Wells,  he  refigned  the  office  offubcol- 
le&or  to  the  pope,  and  determined  to  fperid  the  remain¬ 
der  of  his  life  in  England,  the  Hiftory  of  which  king¬ 
dom  he  began  in  the  year  1505,  at  the  command  of 
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Henry  VII.  That  work  coil  him  12  years  labour.  In 
1526,  he  finifhed  his  treatife  on  Prodigies.  Polydore 
Continued  in  England  during  the  whole  reign  of  Henry 
\TII.  and  part  of  that  of  Edward  VI.  whence  it  is  con¬ 
cluded  that  he  was  a  moderate  Papift.  In  1550,  beino- 
now  an  old  man,  he  requefted  leave  to  revifit  his  native 
country.  He  was  accordingly  difmifled  with  a  prefent 
cf  300  crowns,  together  with  the  privilege  of  holdino- 
his  preferments  to  the  end  of  his  life.  He  died  at  Urt 
bino  in  the  year  1555.  As  an  hiftorian,  he  is  accufed 
by  fome  as  a  malignant  flanderer  of  the  Englifh  nation; 
yet  Jovius  remarks,  that  the  French  and  Scotch  accufe 
him  of  having  flattered  that  nation  too  much:  (See  his 
E/og.  cap.  135.  p.  179.).  Befldes  the  above,  he  wrote, 
1.  De  Rerum  Inventoribur ;  of  which  an  Englifh  tranf- 
iation  was  publiflied  by  Langley  in  1663.  It  was  alfo 
tranflated  into  French  and  Spanifh.  2.  De  Prodigiis  et 
■Sortibus.  3.  Epifcoporum  Anglia:  Cata/ogus.  Manu- 
fcript.  4.  De  Vita  PerfeDa,  Bafil,  1346,  1553,  8vo. 
S'  Epijlolce  Erudites ;  and  fome  other  works. 

VIRGINIA,  one  of  the  United  States  of  North  A- 
roerica,  is  bounded  on  the  eafl  by  the  Atlantic  ocean,  on 
the  north  by  Pennfylvania  and  the  river  Ohio,  on  the 
iveft  by  the  Mifliflippi,  on  the  fouth  by  North  Carolina. 

Thefe  boundaries  include  an  area  fortiewhat  triangu- 
“r  I2J>525  whereof  79,650  lie  weftward  of 

the  Alleghany  mountains,  and  57,034  weftward  of  the 
meridian  of  the  mouth  of  the  Great  Kanhaway.  This 
ftate  is  therefore  one  third  larger  than  the  iflands  of 
Great  Britain  and  Ireland,  which  are  reckoned  at 
°°;357  fquare  miles. 

.  The  F’^pal  rivers  in  Virginia  are,  Roanoke,  James 
river,  which  receives  the  Rivanna,  Appammatox,  Chic- 
kahommy,  Nanfemond,  and  Elizabeth  rivers  ;  York 
..river  which  is  formed  by  the  jun&ion  of  Pamunky  and 
Mattapony  rivers;  Rappahannock,  and  Patomack. 


The  mountains  are  riot  felitary  and  fcattered  confu- 
Tedly  over  the  face  of  the  country;  they  commence  at' 
about  150  milcsTrom  the  fea  coaft,  and  are  difpofed  in 
ridges  one  behind  another,  running  nearly  parallel  with 
the  coaft,  though  rather  approaching  it  as  they  advance 
north- wefterly.  To  the  fouth -welt,  as  the  tradl  of 

country  between  thefea-coaft  and  the  Mifliflippi  becomes 
narrower,  the  mountains  converge  into  a  fingle  ridge,  Jefrcrfon't 
which,  as  it  approaches  the  gulf  of  Mexico,  fubfides  into 
plain  country,  and  gives  rife  to  feme  of  the  waters  of 
that  gulf. 

From  the  great  extent  of  Virginia,  it  maybe  expe£- 
ed  that  the  climate  is  not  the  fame  in  all  its  parts.  It 
is  remarkable  that, ‘proceeding  on  the  fame  parallel  of 
latitude  weftwardly,  the  climate  becomes  colder  in  like 
manner  as  when  you  proceed  northwardly.  This  con¬ 
tinues  to  be  the  cafe  till  you  attain  the  fummit  of  the 
Alleghany,,  which. is  the  higheft  land  between  tile  ocean 
•and  the  Mifliflippi.  From  thence,  defeending  in  the 
lame  latitude  to  the  Mifliflippi,  the  change  reverfes; 
and,  if  We  may  believe  travellers,  it  becomes  warmer 
there  than  it  is  in  the  fame  latitude  on  the  fea-fide. 

Their  teftimony  is  ftrengthened  by  the  vegetables  and 
animals  which  fubfift  and  multiply  there  naturally,  and 
do  not  on  the  fea-coaft.  Thus  catalpas  grow  fponta- 
neoufly  on  the  Mifliflippi  as  far  as  the  latitude  of  37, 
and  reeds  as  far  as  38,  degrees.  Perroquets  even  win¬ 
ter  on  the  Sioto  in  the  39th  degree  of  latitude.  In  the 
fummer  of  1779*  when  the  thermometer  was  at  90  de¬ 
grees  at  Monticello,  and  96  degrees  at  Williamfeurg, 
it. was  I  IQ  degrees  at  Kalkalkia.  Perhaps  the  moun¬ 
tain,  which  overhangs  this  village  on  the  north  fide, 
may  by  its  reflexion  have  contributed  femewhat  to  pro¬ 
duce  this  heat. 

1  he  number  of  free  inhabitants  in  this  flate  in  1790 
was  454,983,  and  of  flaves  292,627.  The  whole  im¬ 
ports  of  the  ftate  of  Virginia  amounted  in  1706  to 
5.268,6 1 5  dollars. 

The  college  of  William  and  Mary  is  the  only  public 
feminary  of  learning  in  Virginia.  It  was  founded  in 
the  time  of  King  William  and  Queen  Mary,  who  grant¬ 
ed  to  it  20,000  acres  of  land,  and  a  penny  a  pound  duty 
on  certain  tobaccoes  exported  from  Virginia  and  Mary¬ 
land.  .1  he  affembly  alfo  gave  it  by  temporary  law  a 
duty  on  liquors  imported,  and  Ikins  and  furs  exported. 

From  thefe  refeurces  it  received  upwards  of  3000I.  com¬ 
munions  annis .  The  buildings  are  of  brick,  fufficient 
for  an  indifferent  accommodation  of  perhaps  100  Un¬ 
dents.  By  its  charter  it  was  to  be  under  the  govern¬ 
ment  of  20  vifitors,  who  were  to  be  its  legiflators;  and 
to  have  a  prelident  and  fix  profefforfhips,  which  at  pre¬ 
fent  ftand  thus:— A  profefforftiip  for  Law  and  Police; 
Anatomy  and  Medicine;  Natural  Philofophy and  Ma¬ 
thematics;  Moral  Philofophy,  the  Law  of  Nature  and 
Nations,  the  line  Arts;  Modern  Languages;  and  a 
fixth,  called  the  profefforftiip  of  Brafferton,  for  the  in- 
ftruftion  of  the  Indians.  In  ^1 7 S 7,  there  were  about  30 
young  gentlemen  members  of  this  college,  a  large  pro¬ 
portion  of  which  were  law  ftudents.  There  are  fome 
flourifhing  academies  in  Virginia;  one  in  Prince  Ed¬ 
ward  county,  one  at  Alexandria,  one  at  Norfolk,  one 
at  Hanover,  and  others  in  other  places. 

The  prefent  denominations  of  Chriftians  in  Virginia 
are  Prefbyterians,-  who  are  the  moft  numerous,  and  in¬ 
habit 
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Inia.  habit  the  weftern  parts  of  the  ftate  j  Epifcopalians, 

— '  w^0  are  the  moft  ancient  fettlers,  and  occupy  the  eaft- 
era  and  fir  ft  fettled  parts  of  the  ftate.  Intermingled 
•with  thefe  are  great  numbers  of  Bapfciils-and  Methodifts. 
The  bulk  of  thefe  laft-mentioned  religious  feCb  are  of 
the  poorer  fort  of  people,  and  many  of  them  are  very  ig¬ 
norant  (as  is  indeed  the  cafe  with  the  other  denomina¬ 
tions),  but  they  are  generally  a  virtuous  well-meaning 
fet  of  people. 

Virginia  has  produced  fome  of  the  moft  diftinguiftied 
men  that  have  been  aCtive  in  effe&ing  the  two  late  im¬ 
portant  revolutions  in  America,  whofe  political  and  mi¬ 
litary  chara&er  will  rank  among  the  firil  In  the  page  of 
hiftory.  The  great  body  of  the  people  do  not  concern 
themfelves  with  politics  ;  fo  that  their  government, 
though  nominally  republican,  is  in  fad  oligarchical  or 
ariftocratieal.  The  Virginians  who  are  rich,  are  in  ge¬ 
neral  fenfible,  polite,  and  hofpitable,  and  of  an  indepen¬ 
dent  fpirit.  The  poor  are  ignorant  and  abjeCt  $  all  are 
of  an  inquifitive  turn,  and  in  many  other  refpe&s  very 
much  refemble  the  people  in  the  eaftern  ftates.  There 
19  a  much  greater  difparity  between  the  rich  and  the 
poor  in  Virginia  than  in  any  of  the  northern  ftates.  A 
fpirit  for  literary  inquiries,  if  not  altogether  confined  to 
a  few,  is,  among  the  body  of  the  people,  evidently  fub- 
ordinate  to  a  fpirit  of  gaming  and  barbarous  fports.  At 
almoft  every  tavern  or  ordinary  on  the  public  road  there 
is  a  billiard  table,  a  backgammon  table,  cards,  and  other 
implements  for  various  games.  To  thefe  public  houfes 
the  gambling  gentry  in  the  neighbourhood  refort  to  kill 
time  which  hangs  heavily  upon  them  ;  and  at  this  bufi- 
nels  they  are  extremely  expert,  having  been  accuftomed 
to  it  from  their  earlieft  youth.  The  paffion  for  cock- 
fighting,  a  divcrfion  not  only  inhumanly  barbarous,  but 
infinitely  beneath  the  dignity  of  a  man  of  fenfe,  is  fo 
predominant,  that  they  even  advertife  their  matches  in 
the  public  newfpapers. 

The  executive  powers  are  lodged  in  the  hands  of  a 
governor  chofen  annually,  and  incapable  of  aCfing  more 
than  three  years  in  feven.  He  is  aflifted  by  a  council  of 
eight  members.  The  judiciary  powers  are  divided  among 
feveral  courts.  Legislation  is  exercifed  by  two  houfes  of 
afihmbly  ;  the  one  called  the  Houfe  of  Delegates ,  compo- 
fed  of  two  members  from  each  county,  chofen  annually 
by  the- citizens  poffeffing  an  eftate  for  life  in  ioo  acres 
of  uninhabited  land,  or  25  acres  with  a  houfe  on  it,  or  in 
a  houfe  or  lot  in  fome  town.  The  other  called  the  Se- 
tiate ,  confiding  of  24  members,  chofen  quadrennially  by 
the  fame  ele&ors,  who  for  this  purpofe  are  diftributed 
into  24  diftrids.  The  concurrence  of  both  houfes  is 
necefifary  to  the  paffage  of  a  law.  They  have  the  ap¬ 
pointment  of  the  governor  and  council,  the  judges  of 
the  fuperior  courts,  auditors,  attorney -general,  treafurer, 
regifter  of  the  land  office,  and  delegates  to  Congrefs. 

Before  the  war,  there  was  exported  from  this  ftate, 
commumbus  annis ,  to  the  amount  of  850,000!.  Virginia 
money,  or  607,142  guineas. 

The  whole  country  before  it  was  planted  was  one 
continued  foreft  interfperftd  with  marfhes.  No  coun¬ 
try  now  produces  greater  quantities  of  excellent  tobac¬ 
co  •  and  the  foil  is  generally  fo  fandy  and  (hallow,  that 
after  they  have  cleared  a  freffi  piece  of  ground  out  of 
the  woods,  it  will  not  bear  tobacco  after  two  or  three 
years  unlefij  well  manured.  The  forefts  yield  oaks,  pop¬ 
lars,  pines,  cedars,  cypreffes,  fweet  myrtles,  chefnuts,  hic- 
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kery,  live  oak,  walnut,  dog-wood,  alder,  hazel,  chinkst-  Virginia 
pins,  locuftftrees,  faffafras,  elm,  affi,  beech,  with  a  great  ^JJ 
variety  of  fweet  gums  and  incenfe  which  diftil  from  fe- 1 
veral  trees  ;  pitch,  tar,  rofin,  turpentine,  plank-timber, 
mafts,  and  yards.  Virginia  yields  alfo  lice,  hemp,  In¬ 
dian  corn,  plenty  of  pafture,  with  coal,  quarries  of  ilone, 
and  lead  and  iron  ore. 

VIRGO,  in  AJlronomy ,  one  of  the  figns  or  conftella- 
tions  of  the  zodiac. 

VIRGULA  divinatoria,  divining  rod.  See 
Mine. 

VIRTUAL,  or  Potential  j  fomething  that  has  a 
power  or  virtue  of  a&ing  or  doing.  The  term  is  chiefly 
underftood  of  fomething  that  aCU  by  a  fecret  invifible 
caufe,  in  oppofition  to  aftual  and  fenfible. 

VIRTUE,  a  term  ufed  in  various  fignifications.  In 
the  general  it  denotes  power,  or  the  perfection  of  any 
thing,  whether  natural  or  fupernatural,  animate  or  ina¬ 
nimate,  effential  or  acceflory.  But,  in  its  more  proper 
or  reft  rained  fenfe,  virtue  fignifies  a  habit,  which  im¬ 
proves  and  perfeCls  the  poffeffor  and  his  a&ions.  See 
Moral  Philosophy,  N°  84. 

VIRTUOSO,  an  Italian  term  lately  introduced  into 
the  Englifh,  fignifying  a  man  of  curiofity  and  learning, 
or  one  who  loves  and  promotes  the  arts  and  fciences. 

But  among  us  the  term  feems  to  be  appropriated  to 
thofe  who  apply  themfelves  to  fome  curious  and  quaint 
rather  than  immediately  ufeful  art  or  ftudy  )  as  antiqua¬ 
ries,  collectors  of  rarities  of  any  kind,  microfeopical  ob- 
fervers,  &c. 

VIRULENT,  a  term  applied  to  any  thing  that 
yields  a  virus  ;  that  is,  a  contagious  or  malignant  pus. 

VISCERA,  in  Anatomy ,  a  term  fignifying  the  fame, 
with  entrails  ^  including  the  heart,  liver,  lungs,  fpleen, 
inteftines,  and  other  inward  parts  of  the  body. 

VISCIDITY,  or  Viscosity,  the  quality  of  fome¬ 
thing  that  is  vifeid  or  vifeous  5  that  is,  glutinous  and. 
fticky  like  bird-lime,  which  the  Latins  call  by  the  name 
of  vifcus . 

VISCOUNT  ( Vice  Comes ),  was  anciently-an  officer 
under  an  earl,  to  whom,  during  his  attendance  at  court,, 
he  aCted  as  deputy  to  look  after  the  affairs  of  the  coun¬ 
try.  But  the  name  was  afterwards  made  ufe  of  as  an 
arbitrary  title,  of  honour,  without  any  (hadow  of  office 
pertaining  to  it,  by  Plenry  VI. ;  when  in  the  18th  year  , 
of  his  reign,  he  created  John  Beaumont  a  peer  by  the 
name  otVifcount  Beaumont ;  which,  was  the  firft  in- 
ftance  of  the  kind. 

A  vifeount  is  created  by  a  patent  as  an  earl  is  ;  his^ 
title  is  Right  Honourable ;  his  mantle  is  two  doublings 
and  a  half  of  plain  fur  *,  and  his  coronet  has  only  a  row 
of  pearls  clofe  to  the  eircle. 

VISCUM,  a  genus  of  plants  of  the  clafs  dicecia,  and 
in  the  natural  fyftem  arranged  under  the  48th  order, 

Aggrt'g atce.  See,  B OT AN  Y  Index . , 

VISHNOU,  that  perfon  in  the  triad  of  the  Bramins 
who  is  confidered  as  the  preferver  of  the  univerfe. 

Brahma  is  the  creator,  and  Siva  the  deftroyer  ;  and  thefe 
two,  with  Vi fimou,. united  in  fome  inexplicable  manner, 
conftitute  Brahme ,  or  the  fupreme  numen  of  the  Hin¬ 
doos.  See  Polytheism,  N°  36. 

VISIBLE,  Jomeihing  that  is  an  objtCI  of  fight  or 
vifion  y  or  fomething  whereby  the  eye  is  affeCted  fo  as 
to  produce  this  fenfation. 

VISIER,  an  officer  or  dignitary  in  the  Ottoman  em- 

pire, 
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Vitar  p|re>  whereof  there  are  two  kinds  \  one  called  by  the 
Ukraine  ^ur^s  Vfier-aKem,  that  is,  “  grand  vifier,”  is  the  prime 
______  minifter  of  ftate  in  the  whole  empire.  He  commands 

the  army  in  chief,  and  prefides  in  the  divan  or  great 
council.  Next  to  him  are  fix  other  fubordinate  vifiers, 
called  vifiers  of  the  bench  ;  who  officiate  as  his  counfel- 
lors  or  affeffors  in  the  divan. 

VISION,  in  Optics ,  the  aft  of  feeing  or  perceiving 
external  objects  by  means  of  the  organ  of  fight,  the  eye. 
See  Anatomy,  N°  142,  and  Metaphysics,  N°  49 — 

54- 

VISTULA,  or  Weisel,  a  large  river  of  Poland, 
which  taking  its  rife  in  the  mountains  fouth  of  Silefia, 
vifits  Cracow,  Warfaw,  &.c.  and  continuing  its  courfe 
northward,  falls  into  the  Baltic  fea  below  Dantzic. 

VISUAL,  in  general,  fomething  belonging  to  vifion. 

VITAL,  in  Physiology ,  an  appellation  given  to  what¬ 
ever  minifters  principally  to  the  conftituting  or  main¬ 
taining  life  in  the  bodies  of  animals :  thus  the  heart, 
lungs,  and  brain,  are  called  vital  parts  ;  and  the  opera¬ 
tions  of  thefe  parts  by  which  the  life  of  animals  is  main¬ 
tained  are  called  vital funBions . 

^  VITELLUS,  the  yolk  of  an  egg. 

VITIS,  or  Vine,  a  genus  of  the  clafs  per.tandria, 
and  in  the  natural  fyftem  arranged  under  the  46th  or¬ 
der,  Hcderacece.  See  Botany  Index  >  and  for  its  cul¬ 
ture,  fee  Gardening. 

VITREOUS  humour  of  the  Eye.  See  Anato¬ 
my,  N°  142. 

VITRIFICATION,  in  Chemfiry ,  the  converfion  of 
a  body  into  glafs  by  means  of  fire.  See  Glass. 

VITRIOL,  a  compound  fait,  formed  by  the  union 
of  iron,  copper,  or  zinc,  with  fulphuric  acid,  hence 
called  from  the  colours  white,  blue,  and  green,  accord¬ 
ing  to  the  metal.  See  CHEMISTRY. 

VITRIOL  ATED,  among  chemifts,  fomething  im¬ 
pregnated,  or  fuppofed  to  be  fo,  with  vitriol  or  its  acid. 

VITRIOLIC  acid.  See  SULPHURIC  Acid  and 
Chemistry  Index. 

VITRUVIUS  POLLIO,  Marcus,  a  very  cele¬ 
brated  Roman  architeft,  was,  according  to  the  common 
opinion,  born  at  Verona,  and  lived  in  the  reign  of  Au- 
guftus,  to  whom  he  dedicated  his  excellent  treatife  on 
architecture,  divided  into  ten  books.  William  Philan- 
der’s  edition  of  this  celebrated  work  is  efteemed.  Clau¬ 
dius  Perrault  has  given  an  excellent  tranflation  of  it  in 
French,  with  learned  notes.  There  are  alfo  feveral  Eng- 
liffi  tranflations  of  Vitruvius. 

VITUS’s  dance.  See  Medicine,  N°  284. 

VI VERRA,  the  Weasel  ;  a  genus  of  quadrupeds 
belonging  to  the  order  of  ferae.  See  Mammalia 
Index. 

VIVES.  See  Farriery. 

VIVIPAROUS,  in  Natural  lIiJloryy  an  epithet  ap¬ 
plied  to  fuch  animals  as  bring  forth  their  young  alive 
and  pcrfc&  ;  in  contradiftin&ion  to  thofe  that  lay  eggs, 
whieh  are  called  oviparous  animals. 

UKRAINE,  a  large  country  of  Europe,  lying  on 
the  borders  of  Turkey  in  Europe,  Poland,  Ruffia,  and 
Little  Tartary.  Its  name  properly  fignifies  a  frontier. 
By  a  treaty  between  Ruffia  and  Poland  in  1693,  the 
latter^  remained  in  poffcffion  of  all  that  part  of  the 
Ukraine  lying  on  the  weft  fide  of  the  river  'Dnieper, 
which  is  but  indifferently  cultivated  ;  while  the  country 
cn  the  call  fide,  inhabited  by  the  Coffacs,  is  in  much 


better  condition.  The  Ruffian  part  is  comprifed  In  the  Ukraine 
government  of  Kiof ;  and  the  emprefs  of  Ruffia  having  H 
obtained  the  Poliffi  palatinate  of  Kiof,  by  the  treaty  of  Uifter> 
partition  in  1793,  the  whole  of  the  Ukraine,  on  both 
fides  of  the  Dnieper,  belongs  now  to  that  ambitious  and 
formidable  power.  The  principal  town  is  Kiof. 

ULCER,  in  Surgery .  See  Surgery  Index . 

Ulcer,  in  Farriery.  See  Farriery. 

ULEX,  a  genus  of  plants  of  the  clafs  of  diadelphia, 
and  in  the  natural  fyftem  arranged  under  the  3 2d  order, 

P apilionacea? .  See  Botany  Index. 

ULIETEA,  one  of  the  Society  iflandsin  the  South 
fea.  This  ifland  is  about  21  leagues  in  circuit.  Its 
productions  are  plantains,  cocoa-nuts,  yams,  hogs,  and 
fowl ;  the  two  latter  of  which  are  fcarce.  The  foil  on 
the  top  of  one  of  the  hills  was  found  to  be  a  kind  of 
ft  one  marie  ;  on  the  fides  were  found  fome  fcattcred 
flints,  and  a  few  fmall  pieces  of  a  cavernous  or  fpongy 
ftone  lava,  of  a  whitifh  colour,  which  feemed  to  contain 
fome  remains  of  iron,  fo  that  it  may  poiTibly  be  here 
lodged  in  the  mountains  in  a  great  quantity.  Nothing 
was  feen  on  this  ifland  to  diftinguifti  either  its  inhabi¬ 
tants,  or  their  manners,  from  the  other  neighbouring 
iflands.  The  firft  Europeans  who  landed  on  this  ftiore 
were  Mr  (now  Sir  Jofeph)  Banks  and  Dr  Solander; 
they  were  received  by  the  natives  in  the  moft  courteous 
manner,  reports  concerning  jthem  having  been  their  har¬ 
bingers  from  Otalieite.  Every  body  feemed  to  fear  and 
refpe<t  them,  placing  in  them  at  the  fame  time  the  ut- 
moft  confidence  :  behaving,  as  if  confcious  that  their 
vifitors  poffeffed  the  power  of  doing  them  mifehief  with¬ 
out  a  difpofition  to  make  ufe  of  it. 

ULIGINOUS,  in  Agriculture ,  an  appellation  given 
to  a  moift,  moorifh,  and  fenny  foil. 

ULLAGE,  in  gauging,  is  fo  much  of  a  calk  or  other 
veffel  as  it  wants  of  being  full. 

ULM,  a  free  and  imperial  city  of  Germany,  in  the 
circle  of  Swabia,  feated  on  the  river  Iller.  It  is  a  pretty 
large  place,  defended  by  fortifications  \  and  the  inhabi¬ 
tants  are  Proteftants.  Here  the  archives  of  the  circle 
are  depofited,  and  it  carries  on  a  very  great  trade.  The 
elc<tor  of  Bavaria  became  mailer  of  it  in  1702,  by  a 
ftratagem  ;  but,  in  1704,  the  French  being  vanquifhed 
at  the  battle  of  Hochflet,  the  Bavarians  furrendered  it 
by  capitulation.  The  Roman  Catholics  have  but  two 
churches,  all  the  reft  belonging  to  the  Protcfiants. 

E.  Long.  9.  59.  N.  Lat.  48.  25. 

ULMUS,  a  genus  of  plants  belonging  to  the  chfs 
of  pentandria;  and  in  the  natural  fyftem  arranged  under 
the  53d  order,  Scabridec .  See  Botany  Index. 

ULSTER,  the  moft  northerly  province  of  Ireland. 

In  Latin  it  is  called  Ultonia ,  in  Irifh  Cui  Guilly ;  and 
gives  the  title  of  earl  to  the  dukes  of  York  of  the  royal 
family.  It  is  bounded  by  the  Atlantic  ocean  on  the 
weft,  St  George’s  channel  and  the  Irifh  fea  on  the  eaft, 
the  Deuealedonian  ocean  on  the  north,  and  on  the  fouth 
and  fouth- weft  the  provinces  of  Leinfter  and  Connaught. 

Its  greateft  length  is  near  1 20  miles,  its  breadth  about 
100  j  and  its  circumference,  including  the  windings 
and  turnings,  460  ;  containing  9  counties,  38  market- 
towns  and^boroughs,  1  archbifliopric,  6  bifhoprics,  and 
214  parilhes.  Ulfter  abounds  in  lakes  and  rivers,  which 
fupply  it  with  variety  of  fine  fifh,  efpecially  falmon,be- 
fides  what  it  has  from  the  fea,  with  which  a  great  part 
of  it  is  bounded.  The  fouthern  parts  of  it  arc  rich,  fer* 
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moll  parts  of  the  kingdom  are  conftru&ed  of  no  better 
materials  than  clay  and  draw.  The  inhabitants  of 
Ulfter  are  alfo  more  like  the  Englifh  in  their  manners 
and  dialed  than  thofe  of  the  other  three  provinces  i  for 
as  it  includes  within  itfelf  the  whole,  or  by  far  the 
greater  part,  of  the  linen  raanufa&ory,  the  bed  branch 
of  trade  in  the  kingdom,  they  have  confcquently  the 
greateft  intercourfe  with  England.  An  Englifhman,  in 
lome  parts  of  it,  indeed,  will  imagine  himfelf,  from  the 
fimilarity  of  their  language  and  manners,  in  his  own 
country.  This  province  had  anciently  petty  kings  of 
its  own.  It  was  firft  fubje&ed  to  the  Englifh  in  the 
reign  of  Henry  II.  by  John  Courcy,  the  firft  who  bore 
the  title  of  earl  ofUIJlcr ;  but  it  afterwards  threw  off 
the  yoke,  and  was  never  entirely  reduced  till  the  reign 
of  James  I.  when  great  numbers  of  Scots  by  his  en¬ 
couragement  went  and  fettled  in  it.  Of  thefe,  mod  of 
the  prefent  inhabitants  are  the  defendants.  This  pro¬ 
vince  was  the  firft  and  principal  feene  of  the  bloody  maf- 
facre  in  1641. 

ULTERIOR,  in  Geography ,  is  applied  to  fome  part 
of  a  country  or  province,  which,  with  regard  to  the  red 
of  that  country,  is  fituated  on  the  farther  fide  of  the  ri¬ 
ver,  mountain,  or  other  boundary  which  feparates  the 
two  countries. 

ULTRAMARINE,  a  beautiful  blue  colour  ufed  by 
the  painters,  prepared  from  the  lapis  lazuli  by  calcina¬ 
tion.  See  Lazulite,  Mineralogy  Index. 

ULTRAMONTANE,  fomething  beyond  the  moun¬ 
tains.  The  term  is  principally  applied  in  relation  to 
France  and  Italy,  which  are  feparated  by  the  Alps. 

ULVA,  a  genus  of  plants  of  the  clafsof  cryptogamia. 
See  Botany  Index, 

ULUG  Beig,  a  Perfian  prince  and  learned  aftrono- 
nier,  was  defended  from  the  famous  Tamerlane,  and 
reigned  at  Samarcand  about  40  years  ;  after  which  he 
was  murdered  by  his  own  fon  in  1449.  His  catalogue 
of  the  fixed  dars,  rectified  for  the  year  1434,  was  pub- 
fifhed  at  Oxford  by  Mr  Hyde,  in  1665,  with  learned 
notes.  Mr  Hudfon  printed  in  the  Englifh  Geography 
Ulug  Beig’s  Tables  of  the  Longitude  and  Latitude  of 
Places*,  and  Mr  Greaves  publifhed,  in  Latin,  his  Aftro- 
nomical  Epochas,  at  London,  in  1650.  See  Astro¬ 
nomy  Index. 

ULYSSES,  king  of  Ithaca,  the  fon  of  Laertes,  and 
father  of  Telcmachus,  and  one  of  thofe  heroes  who  con¬ 
tributed  mod  to  the  taking  of  Troy.  After  the  deduc¬ 
tion  of  that  city,  he  wandered  for  10  years;  and  at  lad 
returned  to  Ithaca,  where,  with  the  aflidance  of  Tele- 
machus,  he  killed  Antinous  and  other  princes  who  in¬ 
tended  to  marry  his  wife  Penelope  and  feize  his  do¬ 
minions.  He  at  length  refigned  the  government  of  the 
kingdom  to  his  fon  Tclemachus;  and  wTas  killed  by  Te~ 
legonus,  his  fon  by  Circe,  who  did  not  know  him.  This 
hero  is  the  fubjeft  of  the  Odyffey. 

UMBELLA,  an  Umbel,  a  fpecies  of  receptacle;  or 
gather  a  mode  of  flowering,  in  which  a  number  of  flen- 
Qer  footdalks  proceed  from  the  fame  centre,  and  rife  to 
an  e{lual  height,  fo  as  to  form  an  even  and  generally 
round  furface  at  top.  See  Botany. 

UMBELLATE,  the  name  of  a  clafs  in  Ray’s  and 
Vol.  XX.  Part.  II. 
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of  the  northern  is  open  and  mountamous.-The  towns  grow  m  umbels,  with  five  petals  that  are  often  unequal  II 
0  this  Fovmce  are  in  genera  lthe  neateft  and  beft  built  and  two  naked  feeds  that  are  joined  at  top  and  feparated  Undecem' 
of  any  in  Ireland,  as  well  as  the  farmdioufes;  which  in  below.  J  1  P  vir. 

The  fame  plants  confiitute  the  45th  order  of  Lin- ' "  ' 

naeus’s  Fragments  of  a  Natural  Method.  See  Botany. 

UMB  EL  L I FERO U S  plants,  are  fuch  as  have  their 
tops  branched  and  fpread  out  like  an  uinbrella. 

UMBER,  or  Umbre,  a  fofffl  brown  or  blackilh  fub- 
>n  painting.  See  Mineralogy  Index. 

.  UMBILICAL,  among  anatomifts,  fomething  relat¬ 
ing  to  the  umbilicus  or  navel. 

UMBRELLA,  a  moveable  canopy,  made  of  filk  or 
other  cloth  fpread  out  upon  ribs  of  whale-bone,  and  fup- 
ported^  by  a  ftaft,  to  protect  a  perlon  from  rain,  or  the 
icorching  beams  of  the  fun. 

UMPIRE,  a  third  perfon  chofcn  to  decide  a  contro¬ 
versy  left  to  arbitration. 

UNCTA,  In  general,  a  Latin  term,  denoting  the 
twelfth  part  of  any  thing;  particularly  the  twelfth  part 
of  a  pound,  called  in  Englifli  an  ounce ;  or  the  twelfth 
part  of  a  foot,  called  an  inch . 

UNCI  ION,  the  aft  of  anointing  or  rubbing  with  oil 
or  other  fatty  matter. 

Unction,  in  matters  of  religion,  is  ufed  for  the  cha¬ 
racter  conferred  on  facred  things  by  anointing  them  with 
oil.  Un&ions  are  very  frequent  among  the  Hebrews. 

They  anointed  both  their  kings  and  high-priefts  at  the 
ceremony  of  their  inauguration.  They  alfo  anointed 
the  facred  veffels  of  the  tabernacle  and  temple,  to  fanc- 
tify  and  confecrate  them  to  the  fervice  of  God.  The 
unaion  of  kings  is  fuppofed  to  be  a  ceremony  introduced 
very  late  among  the  Chriftian  princes.  It  is  faid  that 
none  of  the  emperors  were  ever  anointed  before  Juftinian 
or  Juftin.  The  emperors  of  Germany  took  the  prac¬ 
tice  from  thofe  of  the  eaftern  empire  ;  King  Pepin  of 
France  was  the  firft  who  received  the  unaion.  In  the 
ancient  Chriftian  church,  unaion  always  accompanied 
the  ceremonies  of  baptifm  and  confirmation.  Extreme 
unaion,  or  the  anointing  perfons  in  the  article  of  death 
was  alfo  praaifed  by  the  ancient  Chriftians,  in  compli¬ 
ance  with  the  precept  of  St  James,  chap.  v.  14th  and 
15th  verfes  ;  and  this  extreme  unaion  the  Romifh 
church  has  advanced  to  the  dignity  of  a  facrament.  It 
is  adminiftered  to  none  but  fuch  as  are  affeaed  with 
feme  mortal  difeafe,  or  in  a  decrepit  age.  It  is  refufed 
to  impenitent  perfons,  as  alfo  to  criminals.  The  parts 
to  be  anointed  are  the  eyes,  the  ears,  the  noftrils,  the 
mouth,  the  hands,  the  feet,  and  the  reins.  The  laity 
are  anointed  in  the  palms  of  the  hands,  but  priefts  on 
the  back  of  it ;  becaufe  the  palms  of  their  hands  have 
been  already  confecrated  by  ordination. 

The  oil  with  which  thefick  perfon  is  anointed  repre¬ 
sents'  the  grace  of  God,  which  is  poured  down  into  the 
foul,  and  the  prayer  ufed  at  the  time  of  anointing  ex- 
preffes  the  remiffion  of  fins  thereby  granted  to  the  fick 
perfon  ;  for  the  prayer  is  this :  “  By  this  holy  un&ion, 
and  his  own  moft  pious  mercy,  may  the  Almighty 
God  forgive  thee  whatever  fins  thou  haft  committed 
by  the  fight”  when  the  eyes  are  anointed  ;  by  the  hear-*  The  Sin. 
ing ,  when  the  ears  are  anointed;  and  fo  of  the  other  cere  CbHf. 
fenfes  *.  tian  in- 

UNDECAGON,  is  a  regular  polygon  of  11  fidcs.  Jjru^ec^ 
UNDECEMVIR,  a  magiftratc  among  the  ancient fc™ 
Athenians,  who  had  10  other  colleagues  or  affociates  Word. 
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Umle'cm-  joined  with  him  in  the  fame  commiflion.  The  Fun  61  ions 
vir  nf  the  undecemviri  at  Athens  were  much  the  fame  wit 
!'  thofe  of  the  late  prevots  de  marecha'ffi  in  France.  They 
^yn)01— *  took  care  of  the  apprehending  of  criminals  5  fecured 
them  in  the  hands  of  juftice  ;  and  when  they  were  con¬ 
demned,  took  them  again  into  cuftody,  that  the  fen- 
tence  might  be  executed  on  them.  They  were  chofen 
by  the  tribes,  each  tribe  naming  its  own  ;  and  as  the 
number  of  the  tribes  after  Callifthenes  was  but  10, 
which  made  10  members,  a  feribe  or  notary  was  added, 
which  made*4:he  number  11. 

UNDERSTANDING.  See  Metaphysics  and 
Logic. 

UNDERWALDEN,  a  canton  of  Switzerland,  and 
the  fixth  in  rank.  It  is  bounded  on  the  north  by  the  can¬ 
ton  of  Lucern  and  by  the  lake  of  the  Four  Cantons,  on 
the  eaft  by  the  high  mountains  which  feparate  it  from  the 
canton  of  Bern,  and  on  the  weft  by  the  canton  of  Bern. 
The  religion  of  this  canton  is  the  Roman  Catholic. 

UNDULATION,  in  Physics ,  a  kind  of  tremulous 
motion  or  vibration  obfervable  in  a  liquid,  by  which  it 
alternately  rifes  and  falls  like  the  waves  of  the  fea. 

UNGUENT,  or  Ointment,  in  Medicine  and  Sur¬ 
gery ,  a  topical  remedy  or  competition,  chiefly  ufed  in  the 
drefting  of  wounds  or  blifters.  See  Materia  Medica. 

UNICORN,  an  animal  famous  among  the  ancients, 
and  thought  to  be  the  fame  with  the  rhinoceros. 

Sparmann  informs  us,  that  the  figure  of  the  unicorn 
deferibed  by  the  ancients  has  been  found  delineated  by 
the  Snefe  Hottentots  on  the  plain  furface  of  a  rock  in 
Caffraria ;  and  therefore  conjectures,  that  fuch  an  ani¬ 
mal  either  does  exift  at  prefent  in  the  internal  parts  of 
Africa,  or  at  leaf!  Qncc  did  fo.  Father  Lobo  affirms 
that  he  has  feen  it.  Mr  Barrow  in  his  Travels  in 
Southern  Africa ,  affords  additional  reafon  to  believe  in 
ihb  exift enee  of  this  curious  animal. 

Unico RN- Fifh .  See  Monodon,  Cetology  Index . 

UNI  FORM,  denotes  a  thing 'to  be  fimilar,  or  con- 
fiftent  either  with  another  thing,  or  with  itfelf,  in  refpe6l 
®f  figure,  ftru61ure,  proportion,  or  the  like  ;  in  which 
fenfe  it  Hands  oppofed  to  difform. 

UNIFORMITY,  regularity,  a  fimilitude  or  refem- 
blanee  between  the  parts  of  a  whole.  Such  is  that,  we 
meet  with  in  figures  of  many  fides,  and  angles  refpe6live- 
ly  equal,  and  anfwerable  to  each  other.  A  late  inge¬ 
nious  author  makes  beauty  to  confift  in  uniformity,  join¬ 
ed  or  combined  with  variety.  Where  the  uniformity  is 
equal  in  two  obje£ls,  the  beauty,  he  contends,  is  as  the 
variety  ;  and  where  the  variety  is  equal,  the  beauty  is  as 
the  uniformity. 

Uniformity,  is  particularly  ufed  for  one  and  the 
fame  form  of  public  prayers,  and  adminiftration  of  facra- 
ments,  and  other  rites,  &c.  of  the  church  of  England, 
preferibed  by  the  famous  flat.  1  Eliz.  and  13  and  14 
Car.  II.  cap.  4.  called  the  All  of  Uniformity,  See  Li¬ 
turgy. 

UNION,  a  jun£lion,  coalition,  or  affemblage  of  two 
*>r  more  different  things  in  one. 

Union,  or  The  Union ,  by  way  of  eminence,  is  more 
particularly  ufed  to  exprefs  the  a61  by  which  the  two 
feparate  kingdoms  of  England  and  Scotland  were  incor¬ 
porated  into  one,  under  the  title  of  The  kingdom  of 
Great  Britain .  This  union,  in  vain  attempted  by  King 
James  I.  was  at  length  effe&ed  in  the  year  1707,  6  An¬ 
sae?  when  2J  articles  were  agreed  to  by  the  parliament 
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of  both  nations  ;  the  purport  of  the  moft  confideiable  Union, 
being  as  follows  :  — y— 

1.  That  on  the  firft  of  May  1707,  and  for  ever  after 
the  kingdoms  of  England  and  Scotland  (hall  be  united 
into  one  kingdom,  by  the  name  of  Great  Britain . 

2.  The  fucceflion  to  the  monarchy  of  Great  Britain 
(hall  be  the  fame  as  was  before  fettled  with  regard  to 
that  of  England. 

3.  The  united  kingdom  (hall  be  reprefented  by  one 
parliament. 

4.  There  {hall  be  a  communication  of  all  rights  and 
privileges  between  the  ftibjedb  of  both  kingdoms,  except 
where  it  is  other  wife  agreed. 

9.  When  England  raifes  2,000,0001.  by  a  land  tax, 
Scotland  (hall  raife  48,000!. 

1 6,  17.  The  ftandards  of  the  coin,  of  weights,  and  of 
meafures,  fliall  be  reduced  to  thofe  of  England  through¬ 
out  the  united  kingdoms. 

18.  The  laws  relating  to  trade,  cuftoms,  and  the  ex- 
cife,  fliall  be  the  fame  in  Scotland  as  in  England.  But 
all  the  other  laws  of  Scotland  fliall  remain  in  force;  but 
alterable  by  the  parliament  of  Great  Britain.  Yet  with 
this  caution,  that  laws  relating  to  public  policy  are  al¬ 
terable  at  the  diferetion  of  the  parliament ;  laws  relating 
to  private  right  are  not  to  be  altered  but  for  the  evident 
utility  of  the  people  of  Scotland. 

22.  Sixteen  peers  are  to  be  chofen  to  reprefent  the 
peerage  of  Scotland  in  parliament,  and  45  members  to 
fit  in  the  houfe  of  commons. 

23.  The  16  peers  of  Scotland  {hall  have  all  privileges 
of  parliament  ;  and  all  peers  of  Scotland  fliall  be  peers’ 
of  Great  Britain,  and  rank  next  after  thofe  of  the  fame 
degree  at  the  time  of  the  union,  and  fliall  have  all  pri¬ 
vileges  of  peers,  except  fitting  in  the  houfe  of  lords,  and 
voting  on  the  trial  of  a  peer. 

Thefe  are  the  principal  of  the  25  articles  of  union, 
which  are  ratified  and  confirmed  by  ftatute  5  Ann.  c.  8. 
in  which  ftatute  there  are  alfo  two  a £ls  cf  parliament 
recited  ;  the  one  of  Scotland,  w hereby  the  church  of 
Scotland,  and  alfo  the  four  univerfities  of  that  kingdom, 
are  eftabliftied  for  ever,  and  all  fuccceding  fovereigns 
are  to  take  an  oath  inviolably  to  maintain  the  fame ; 
the  other  of  England,  5  Annie,  c.  6.  whereby  the  a61s 
of  uniformity  of  13  Eliz.  and  13  Car.  II.  (except  as  the 
fame  had  been  altered  by  parliament  at  that  time),  and 
all  other  a61s  then  in  force  for  the  prefervation  of  the 
church  of  England,  are  declared  perpetual  ;  and  it  is 
ftipulated,  that  every  fubfequent  king  and  queen  fliall 
take  an  oath  inviolably  to  maintain  the  fame  within 
England,  Ireland,  Wales,  and  the  town  of  Berwick- 
upon-Tweed.  And  it  is  enabled,  that  thefe  two  a61s 
“  fliall  for  ever  be  obferved  as  fundamental  and  effential 
conditions  for  the  union.” 

Upon  thefe  articles  and  a6l  of  union,  it  is  to  be  ob¬ 
ferved,  1.  That  the  tw7o  kingdoms  are  fo  infeparably 
united,  that  nothing  can  ever  difunite  them  ;  except  the 
mutual  eonfent  of  both,  or  the  fuccefsful  refiftance  of 
either,  upon  apprehending  an  infringement  of  thofe 
points  which,  when  they  were  feparate  and  independent 
nations,  it  was  mutually  ftipulated  ftiould  be  “  funda¬ 
mental  and  effential  conditions  of  the  union.”  2.  That 
whatever  elfe  may  be  deemed  “  fundamental  and  effen- 
tial  conditions,”  the  prefervation  of  the  two  churches, 
of  England  and  Scotland,  in  the  fame  ftate  that  they 
were  in  at  the  time  of  the  union,  and  the  maintenance 
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of  the  a£b  of  uniformity  which  eftabliftied  the  liturgy, 
are  exprefsly  declared  fo  to  be.  3.  That  therefore  any 
alteration  in  the  constitution  of  either  of  tliefe  churches, 

^  or  in  the  liturgy  of  the  church  of  England  (unlefs  with 
*  the  confent  of  the  refpeflive  churches,  collectively  or 
reprefentatively  given),  would  be  an  infringement  of 
tliefe  “  fundamental  and  effential  conditions,”  and 
greatly  endanger  the  union.  4.  That  the  municipal 
laws  of  Scotland  are  ordained  to  be  ftili  obferved  in  that 
part  of  the  ifland,  unlefs  altered  by  parliament  5  and  as 
the  parliament  has  not  yet  thought  proper,  except  in  a 
few  inftances,  to  alter  them,  they  ftili,  with  regard  to 
the  particulars  unaltered,  continue  in  full  force. 

For  an  account  of  the  union  of  Ireland  with  Great 
Britain,  thus  forming  the  united  kingdom  of  Great  Bri¬ 
tain  and  Ireland ,  fee  Ireland,  N°  120. 

UNISON,  in  Mujic.  See  INTERVAL. 

UNIT,  or  Unity,  in  Arithmetic ,  the  number  one  5 
or  one  fingie  individual  part  of  diferete  quantity. 

UNITARIANS,  in  ecclefiaftical  hiftory,  a  name 
given  to  tliofe  who  confine  the  glory  and  attribute  of 
divinity  to  the  One  only  great  and  fupreme  God,  and 
Father  of  our  Lord  Jefus  Chrift. 

UNITED  Brethren,  or  Unit  as  Fratrum ,  a  focie- 
ty  of  Chrift  ians,  whofe  chief  refidence  is  at  Herrnhut  in 
Saxony.  They  are  commonly  called  Moravians  from 
their  original  country,  and  Herrnhuters,  from  their 
chief  place  of  refidence.  Some  account  of  this  fociety 
has  already  been  given  under  HERRNHUT;  but  as  that 
account  may,  by  fome,  not  be  deemed  fufficiently  full, 
we  (hall  here  add  a  fummary  of  their  inftitutes,  derived 
from  a  communication  by  one  of  their  own  clergy. 

Though  the  church  of  the  United  Brethren  is  epif- 
eopal,  their  bifhops  poftefs  no  elevation  of  rank  or  pre¬ 
eminent  authority,  their  church  being  governed  by  fy- 
nods  or  confiftories  from  all  the  congregations,  and  by 
fabordinate  bodies,  called  conferences.  The  fynods  are 
generally  held  once  in  feven  years.  In  the  firft  fitting  a 
prefident  is  chofen  •,  and  the  elders  appointed  by  the 
former  fynod  to  fuperintend  the  unity,  lay  down  their 
office,  though  they  ftili  form  a  part  of  the  affembly*  as 
Well  as  the  bifhops,  the  lay  elders,  and  thofe  minifters 
who  have  the  infpeflion  of  feveral  congregations  in  one 
province. 

Queftions  of  importance,  or  of  which  the  confequen- 
ces  cannot  be  forefeen,  are  decided  by  lot,  though  this 
is  never  ufed  till  after  mature  deliberation  and  fervent 
prayer.  In  the  fynods,  the  ftate  of  the  unity,  and  the 
concerns  of  the  congregations  and  millions,  are  taken 
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into  confideration. 

Towards  the  conclufion  of  every  fynod,  a  kind  of  ex¬ 
ecutive  board  is  appointed,  called  the  elders  conference 
of  the  unity ,  confiding  of  13  elders,  and  divided  into 
tour  committees  or  departments,  one  for  fuperintending 
niiffions  into  heathen  countries  $  a  fecond  for  watching 
over  the  condu£l  of  congregations  ;  a  third  for  mana¬ 
ging  the  economical  concerns  of  the  unity,  and  a  fourth 
for  maintaining  the  difeipline  of  the  fociety.  A  hefe 
conferences,  however,  are  amenable  to  a  higher  com¬ 
mittee,  called  the  elders  conference,  the  powers  of 
which  are  very  extenfive.  It  appoints  and  removes 
every  fervant  in  the  unity,  authorifes  the  bifhops  to  or¬ 
dain  prelbyters  or  deacons,  and  to  confecrate  other  bi¬ 
shops,  and  in  fhort,  pofTefies  the  fupreme  executive  power 
over  the  whole  fociety. 
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A  bifhop  of  the  United  Brethren  can  difeharge  tio  United 
office  but  by  the  appointment  of  the  fynod,  or  of  the 
elders  conference.  Indeed  their  deacons  can  perform  provinC<*f. 
every  office  of  the  bifhops,  except  ordination,  and  ap-  « J 

pear  to  confirm  young  perfons  when  they  firft  become 
candidates  for  the  communion.  Even  female  deacons 
are  employed  for  the  purpofe  of  privately  admonifhing 
their  own  fex,  and  vifiting  them  in  cafes  of  ficknefs. 

There  are  alfo  lay  elders,  whofe  bufinefs  it  is  to  watch 
over  the  conftitution  and  difeipline  of  the  unity  )  to  en¬ 
force  the  obfervance  of  the  laws  of  the  country  in  which 
miflions  are  eftablifhed,  and  to  guard  the  privileges 
conferred  on  the  brethren  by  the  government  under 
which  they  live. 

On  Sunday,  befides  the  public  prayers,  one  or  two 
fermons  are  preached  in  every  church,  and  after  the 
morning  fervice,  an  exhortation  is  given  to  the  chil¬ 
dren.  Previous  to  the  holy  communion,  which  is  ad- 
miniftered  on  fome  Sunday  once  a  month,  and  on  Maun 
day  Thurfday,  each  perfon  before  he  communicates,  muft 
converfe  on  the  ftate  of  his  foul  with  one  of  the  elders. 

Love  feafts  are  frequent,  and  on  Maunday  Thurfday  the 
fociety  have  a  folemn  footwafhing.  * 

Our  limits  will  not  permit  us  to  give  a  fyftematie 
view  of  the  do&rinal  tenets  of  the  Brethren.  Though 
they  acknowledge  no  other  ftandard  of  truth  than  the 
facred  feriptures,  they  adhere  to  the  Augfburg  confefi 
fion,  and  fpeak  refpc&fully  of  the  39  articles  of  the 
church  of  England.  They  profefs  to  believe  that  the 
kingdom  of  Chrift  is  not  confined  to  any  particular 
party,  community,  or  church  5  and  they  confider  them- 
felves  fpiritually  joined  in  the  bond  of  Chriftian  lovef 
to  all  who  are  taught  of  God,  and  belong  to  the  uni- 
verfal  church  of  Chrift,  however  much  they  may  differ 
in  forms,  which  they  deem  non-effentials.  For  a  fuller 
account  of  this  fociety,  fee  Crantz’s  Ancient  and  Mo¬ 
dern  Hiftory  of  the  Proteftant  Church  of  the  United 
Brethren,  London  1780,  and  An  Expofition  of  Chri¬ 
ftian  Doarine,  as  taught  in  the  Proteftant  Church  of 
the  United  Brethren,  London  1784.  _  #  i 

United  Provinces,  otherwife  called  the  Republic  ofs ituatiou 
Holland,  or  the  Batavian  republic ,  a  maritime  country  aild  extei*t 
of  Europe,  occupying  that  part  of  the  Netherlands  which 
lies  between  Auftrian  Flanders  and  Brabant,  now  the 
French  departments  of  Lys,  Efcaut ,  Deux  Nethes  and 
Dyle  on  the  fouth,  and  the  diftria  of  Eaft  Friefiand  on 
the  north-eaft ;  being  bounded  on  the  north  and  weft 
by  the  German  ocean  or  North  fea,  and  on  the  eaft 
by  the  kingdom  of  Weftphalia.  They  are  fituated  be¬ 
tween  the  parallels  of  510  10',  and  530  35'  N.  Lat.  and 
between  30  10',  and  70  5'  E.  Long.  In  Britifh  miles 
the  length  of  this  country,  from  north  to  fouth,  is  efti 
mated  at  165,  its  breadth  from  weft  to  eaft  about  100, 
and  its  area  at  10,000  fquare  miles.  a 

Before  the  French  revolution,  this  part  of  the  Low  Division, 
Countries  was  divided  into  feven  provinces,  viz.  Guel- 
DERLAND  or  GELDERS,  HOLLAND,  ZEAlAND,  U- 
trecht,  Friesland,  Overyssel  and  Groningen, 
befides  the  dependencies  of  Dutch  Brabant  and  Dutch 
Flanders.  Of  late  the  whole  has  formed  eight  de¬ 
partments,  which,  except  that  called  the  Generality 
lands,  were  diftinguiflied  by  the  old  names.  The  fol¬ 
lowing  table  gives  a  general  view  of  the  fubdivifions, 
area  in  geographical  miles,  population  and  chief  towns 
of  thefe  provinces. 
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United 

Provinces. 


3 

Colonies. 


4 

Surface, 
foil,  &c. 


Rivers  and 
lakes. 


Provinces . 

Subdivifions. 

Area . 

Population  it 

1796. 

?  Chief  Towns. 

I.  GuelderlaND. 

Nimeguen 

1 

Zutphen 

Arnheim 

>  1840 

217,828 

Nimeguen,  Zutphen,  Arnheim. 

II.  Holland. 

North  Holland 
South  Holland 

>■  2000 

828,542 

r  AMSTERDAM,  Rotterdam, 

■j  Hague,  Leyden,  Haarlem, 

3 

L  Helvoetfluys  and  Alkmaer. 

III.  Zealand. 

Weft  Zealand 

Eaft  Zealand 

^•uncertain 

82,212 

Middleburg,  Flufliing. 

Emeland 

' 

IV.  Utrecht. 

Abhoude 

Montfort 

51 0 

92,904 

Utrecht,  Amersfort. 

Wyk 

0  oft  ergo 

: 

V.  Friesland. 

Weftergo 

Zevenwolde 

*  1J55 

161,513 

T  LEEWARDEN,Dockum,Franeker, 
\  Harlingen,  Bolfwert. 

Northern  iflands 

Salland 

1 

VI.  Overyssel. 

T  wenthe 

Wool  lenh  oven 

►  1792 

135,060 

r  Deventer,  Zwol,  Campen,  Coe- 
\  verden. 

Drenthe 

VII.  Groningen.  £ 

Groningen 

Ommeland 

(  64<> 

II4>J55 

Groningen,  Winchoten. 

Generality  lands  (a)£ 

Drent 

Dutch  Brabant 

]•  2000 

247,849 

f  Bois-le-duc,  Breda,  Bergen-op- 
L  Zoom. 

.....  ,  

1,880,563 

- - — - 

United 

Provinces, 


A  great  part  of  thefe  provinces  is  compofed  of  iflands 
Iormed  by  the  .mouths  of  the  large  rivers  which  here 
dilembogue  their  waters  into  the  German  ocean.  The 
principal  iflands  are  Wa/cheren,  Joojlland ,  South  and 
North  Beveland,  and  Wolferfdyk ,  compofing  Weft  Zea- 
land  )  Schowen,  Duiveland,  Fertho/en,  and  St  Phillips- 
land .forming  Eaft  Zealand  ;  Goeree  in  South  Ho/laud, 
“V”’  Vheland,  and  Ameland,  to  the  weft  and  north 

The  Dutch  had  formerly  confiderable  colonial  terri- 
tory  ;  but  this  is  now  reduced  to  part  of  Java,  Suma¬ 
tra,  and  the  Molucca  iflands,  with  fome  other  fettle- 
ments  in  the  Eaft  Indies  5  fome  trifling  fadtories  on  the 

Gumea  coaft  5  St  Euftatius  and  part  of  Surinam  in  South 
America. 

The  face  of  the  country  is,  in  general,  extremely  uni¬ 
form,  confiftmg  of  large  trafts  of  marlhy  paftures,  or 
fandy  heaths,  interfperfed  with  feveral  large  rivers  and 
numerous  canals.  There  are  a  few  hills  in  the  eaftern 
diftridts,  but  the  coafts  are  fo  low,  that,  but  for  the 
dyics  or  fea  walls,  they  would  be  inundated  by  the  fea. 
1  he  (oil  confifts  almoft  entirely  of  alluvial  and  ve¬ 
getable  mould,  and  is  very  produflive.  The  climate  is 
moift,  inconftant,and  peculiarly  infalubrinus  to  ftraneers- 
intermittent  fevers  and  fimilar  difeafes,  the  attendants 
on  a  marlhy  and  watery  foil,  being  extremely  frequent. 

Britain  nterS  COlder  a”d  the  fummers  hotter  than  in 

The  principal  rivers  of  the  United  Provinces  are  the 


Rhine,  the  Maefe  or  Meufe,  and  the  Efcaut  or  Scheldt, 
which  feparates  them  from  French  Flanders.  There  are 
few  lakes  of  any  note,  except  the  fea  of  Haerlem,  near 
the  Zuyder  Zee.  ^ 

There  is  little  interefting  In  the  natural  hifiory  ofProduce 
Holland  \  the  animals  and  plants  refembling  thofe  of  thean<i  aSn* 
adjacent  countries  of  France  and  Germany,  and  its  mi-cu^ure‘ 
neral  produdls  being  extremely  few.  Its  chief  artificial 
products  are  flax,  tobacco,  madder  and  flower  roots, 
butter  and  cheefe.  The  flate  of  agriculture  is  but  little 
advanced  \  as  almoft  the  whole  country  is  under  grafs, 
and  the  corn  produced  is  not  nearly  fufficient  for  home 
confumption.  ^ 

The  changes  which  the  coafts  of  the  Dutch  provinces  progrefTw 
have  undergone,  in  confequence  of  the  fhifting  of  the  geography, 
beds  of  rivers,  the  encroachments  or  retiring  of  the  fea, 
and  tempefts  from  the  German  ocean,  render  their  pro- 
greflive  geography  an  interefting  obje£h  We  find  that 
in  the  latter  periods  of  the  Roman  empire,  the  river 
Rhine  divided  itfelf  into  two  great  branches  at  Burgina- 
fium,  the  modern  Schenk,  about  five  miles  north-weft  of 
Colonia  Trajana,  near  the  prefent  Cleves.  Thefouthern 
branch  joined  the  Meufe  at  the  town  of  Mofa  orMuvi, 
while  the  northern  branch  paffed  by  Durftadt,  Utrecht, 
and  Leyden,  to  the  ocean.  The  northern  branch  of 
the  Rhine  was  joined  to  the  Yflfel  by  the  canal  of  Drufus 
(fee  BATAVORUM  Infula ),  while  this  latter  river  flow¬ 
ed  into  a  confiderable  lake  called  Flevo,  now  a  fouthern 
portion  of  the  Zuyder  Zee.  When  the  canal  of  Drufus 

was 


(a)  See  each  of  thefe  articles  in  the  general  alphabet. 
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nit ed  was  negleded,  the  waters  of  the  Rhine  poured  into  the 
•vinces.  YfTel  with  fuch  violence  as  to  increafe  the  lake  of  Flevo 

L  ^ - '  to  a  great  expanfe  of  waters,  fo  that  inftead  of  a  river 

which  once  ran  from  that  lake  to  the  fea  for  nearly  50 
Roman  miles,  there  was  opened  the  wide  gulf  which  now 
forms  the  entrance.  In  the  mean  time,  the  northern 
branch  of  the  Rhine  became  much  diminifhed,  and  the 
canal  of  Drufus  gradually  difappeared.  The  eftuaries  of 
the  Meufe  and  the  Scheldt  being  open  to  great  inroads 
from  the  fea,  have  alfo  materially  changed  their  figure 
and  pofition  ;  and  the  latter  in  particular,  which  once 
formed  merely  a  triangular  ifland,  divided  into  four  or 
five  fmaller  branches,  which  are  now  extenfive  creeks, 
dividing  the  ifiands  of  Zealand  and  South  Holland.  In 
the  beginning  of  the  15th  century,  the  eftuary  of  the 
Meufe  fudden ly  formed  a  vaft  lake  to  the  fouth-eaft  of 
Dort,  overwhelming  72  villages,  and  100,000  inhabi¬ 
tants.  By  a  fubfequent  change,  the  Rhine  was  again 
fubdivided,  the  northern  branch  falling  into  the  Leek, 
while  the  fouthern  formed  the  modern  Waal. 

The  early  hiftory  of  thefe  provinces,  from  their  fub- 
je£tion  by  the  Romans,  till  they  fell  under  the  dominion 
of  the  Spanifh  monarchy,  has  been  already  given  under 
the  article  Netherlands,  fo  that  we  have  here  to  re¬ 
late  only  thofe  tranfa&ions  which  have  taken  place  fince 
8  the  aceeftion  of  Philip  II.  to  the  crown  of  Spain  (b). 

St  5  of  the  At  the  death  of  Charles  V.  the  Dutch  provinces  were 
D  h  pro-  in  a  very  flourithing  condition.  In  this  fmall  tra6l  were 
tb  ccef  ^en  reck°nec*  not  fewer  than  350  large  walled  cities, 
fic  )f  *  an<^  6300  confiderable  towns  or  large  villages,  all  be- 
p]  p  II.  come  rich  by  their  application  to  arts  and  commerce. 

/  1555.  The  fame  application  had  diffufed  a  fpirit  of  indepen¬ 
dence  among  the  inhabitants,  who  were  jealoufly  alive 
to  every  invafion  of  their  rights  and  privileges.  The  re¬ 
formed  religion  had  made  confiderable  progrefs  among 
all  ranks,  and  the  dodtrines  of  Calvin  had  been  embra¬ 
ced  by  a  great  majority  of  the  people.  Hence,  nothing 
could  be  more  impolitic  than  the  meafures  taken  by  Phi¬ 
lip  to  advance  the  caufe  of  popery,  and  to  enforce  obe¬ 
dience  to  the  tyrannical  a£!s  of  his  deputies.  The  eftab- 
liihment  of  a  court  of  inquifition,  the  increafe  of  the 
number  of  bifhoprics,  the  appointment  of  Cardinal  Grandr 
vele  to  be  chief  counfellor  to  the  duchefs  of  Parma,  then 
regent  of  the  Netherlands,  and  the  enormous  taxes  levied 
to  fupport  the  Spanifh  forces,  were  no  trifling  grievances, 
and  created  fuch  a  fpirit  of  difaffe&ion,  that  when  the  du¬ 
chefs  affumed  the  reins  of  government,  in  the  year  1560, 

,  the  murmurs  of  the  people  could  no  longer  be  fuppreffed. 

A  deputation  of  the  malcontents,  at  the  head  of  whom 
were  William  prince  of  Orange,  and  his  brother  Louis 
of  Naffau,  with  the  counts  of  Egmont  and  Horn,  waited 
on  the  duchefs  at  Bruffels,  and  infilled  either  on  the  dif- 
miflal  of  Cardinal  Grandvele,  or  the  calling  of  an  af- 
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per  to  comply  with  the  former  of  thefe  requefts,  but  as  United' 
that  minifter  was  fucceeded  by  two  of  his  creatures,  who  Prov*nc<!^ 
trod  exadly  in  his  footfteps,  and  in  particular  increafed  <’™~v  ^ 

the  religious  perfections,  and  the  power  of  the  inquifi¬ 
tion,  the  popular  ferment  became  greater  than  ever.  The 
patriots  fent  Count  Egmont  to  Madrid,  to  lay  their 
grievances  before  the  king  ;  but  that  monarch  with  his 
accuftomed  infincerity,  returned  a  favourable  anfwer  to 
their  remonftrances,  without  changing  any  of  the  ob- 
noxius  meafures  of  the  government  at  Bruffels.  In  the 
mean  time  the  diabolical  combination  that  had  been 
formed  between  Charles  IX.  of  France  and  Ifabella  of 
Spain,  for  the  maffacre  of  the  proteftants,  which  foon 
after  took  place,  had  been  whifpered  in  the  Low  Coun¬ 
tries,  and  in  confequence  a  general  aflfociation  was  form¬ 
ed  for  the  purpofe  of  aboliftiing  the  court  of  inquifition. 

This  afTociation,  headed  by  Henry  de  Brodenrode,  a 
defeendant  of  the  earls  of  Holland,  waited  on  the  regent 
in  fuch  a  formidable  body,  that  ftie  was  obliged  to  pro- 
mife  the  exertion  of  her  utmoft  influence  towards  ob¬ 
taining  their  demands.  It  is  faid,  however,  that  fhe 
could  obtain  no  better  terms  from  the  bigotted  Philip 
than  that  heretics  (hould  in  future  be  hanged  inftead  of 
burnt. 

As  the  people  found  that  their  dutiful  remonftrances  The  people 
could  obtain  no  redrefs,  they  determined  to  take  into  break  out 
their  own  hands  the  neceffary  reformation.  In  feve-*nt0  °Pea 
ral  towns  in  Flanders,  the  people  affembled,  deftroyedrebeUl0n‘' 
churches,  pulled  down  images,  and  committed  other 
afts  of  violence.  The  principal  inhabitants,  however, 
while  they  were  preparing  to  refift  the  oppreflive  a£L 
of  the  government,  behaved  with  more  temperance  and 
moderation  ;  a  new  oath  of  allegiance  had  been  exafted, 
and  this  the  counts  of  Egmont  and  Horn,  probably  with 
a  view  to  temporife,  were  induced  to  take,  but  the  prince 
of  Orange  Readily  refufed,  and  retired  into  Germany, 
whither  he  was  followed  by  great  numbers  of  all  ranks 
and  conditions,  fo  that  within  a  few  days  100,000  fa¬ 
milies  had  left  the  Low  Countries.  This  emigration  fo 
much  alarmed  the  duchefs  of  Parma,  that  (he  refigned 
the  regency.  Jt 

The  duchefs  was  fucceeded  by  the  duke  of  Alva,  Duke  of 
who  had  been  fent  into  the  Netherlands  with  an  army  Alva  ap- 
of  10,000  veteran  troops,  to  intimidate  the  people,  and  ported  go. 
enforce  obedience  to  the  civil  power.  We  have  already  theNe- 
drawn  the  chara&er  of  this  bloody  man  (fee  Alva),  thez lands, 
and  have  (hewn  how  well  he  was  calculated  to  execute 
the  orders  of  a  tyrannical  and  bigotted  mafter.  He  no 
fooner  entered  on  his  government  than  the  whole  coun¬ 
try  was  filled  with  terror  ;  Counts  Egmont  and  Horn 
were  ignominioufly  executed,  and  the  eftates  of  the  prince 
of  Orange  were  confifcated.  I2 

This  prince  and  his  brother  had  been  labouring  to  fup-The  prince 
port  the  caufe  of  their  injured  countrymen  among  the  of  Orange 
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(b)  There  is  no  part  of  the  hiftory  of  nations  more  interefting  in  itfelf,  or  more  replete  with  ufeful  leffons  to 
rulers  and  to  fubjefts,  than  that  which  records  the  ftruggles  of  a  brave  people  to  preferve  or  regain  their  liberties 
and  independence.  Hence  the  glorious  conteft  which  the  Dutch  provinces  maintained  againft  the  power  of  Spain, 
and  by  which  they  finally  triumphed  over  tyranny  and  oppreflion,  might  well  deferve  a  much  fuller  detail  than 
our  confined  limits  will  enable  us  to  afford.  In  the  compendious  view  which  we  have  here  given  of  thefe  tranf- 
a&ions,  we  have  endeavoured  to  catch  the  more  prominent  features,  and  thus  in  fome  meafure  preferve  the  fpirit 
of  the  pidlure.  We  may  refer  our  readers  for  a  minute  account  of  thefe  events  to  The  Modern  Univerfa!  Hi/lorfr 
vol.  xxxi.  and  Watfon’s  Hiftory  of  the  Reigns  of  Philip  IL  and  Philip  1IL 
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German  princes,  and  had 
Provinces.  maris>  by  whicb  they  were  enabled  to  make  head  again# 
#  the  regent.  The  prince  of  Orange,  who  had  been  al¬ 
ways  a  favourite  with  the  people,  was  now  rendered 
more  popular  in  confluence  of  his  fufferings  in  their 
caufe,  and  was  invited  to  take  the  command  of  the 
armed  bodies  which  were  preparing  to  refift  the  duke 
of  Alva. 

The  prince  fir#  penetrated  into  Brabant,  and  attempt- 
ment  of  ho- to  furprife  Ruremond,  but  was  defeated  by  a  detach- 
6  Inent  t^ie  Spanifli  army  *,  but  his  brother  foon  after 
^  overpowered  a  body  of  Spaniards,  and  killed  600.  In 
a  fubfequent  engagement,  however,  with  the  main  body 
of  Alva’s  army,  Prince  Louis  was  entirely  defeated,  and 
all  his  infantry  cut  in  pieces.  The  prince  of  Orange 
finding  that  he  could  not  at  prefen t  keep'the  field  a- 
gainft  fo  formidable  an  enemy,  and  that  his  foldiers  de- 
ierted  in  confequence  of  his  ill  fuccefs  and  want  of  pay, 
was,  in  1569,  obliged  to  diiband  his  army,  and  return 
24  to  Germany. 

Cruelty  of  The  duke  of  Alva  did  not  fail  to  make  the  moft  of 
the  duke  of bJs  fuccefs.  All  the  prifoners  taken  in  the  lafl  campaign 
were  put  to  death,  and  the  iooth'part  of  every  man’s 
eftate,  with  a  tenth  of  all  merchandife,  were  exacted  as  an 
annual  payment  from  the  inhabitants,  under  the  penalty 
of  military  execution.  The  Rates  offered  to  pay  an  an¬ 
nual  fubfidy  of  2,000,000  florins,  in  place  of  thefe  taxes y 
but  thefe  offers  were  rejected  with  difdain. 

The  people  thus  driven  to  dcfpair,  were  refolved  to 
{train  every  nerve  to  refill  thefe  oppreffive  a£ts.  The 
tradefmen  in  the  towns  (hut  their  (hops,  and  the  peafants 
An.  1571  to  bring  provifions  to  the  markets.  In  the  mean 

time  a  fquadron  of  fhips,  which  is  known  by  the  name  of 
sgueux ,  had  been  fitted  out  by  the  prince  of  Orange,  and 
the  command  given  to  Lumey.  The  trifling  fuccefs  of 
this  fquadron,  which  had  captured  Briel,  in  the  ifland 
of  Voorn,  and  repulfed  a  force  fent  againft  it  by  the 
duke  of  Alva,  induced  the  Zealanders  to  collect  all  their 
fhips,  and  alfo  oppofe  the  enemy  at  fea.  A  confklerable 
advantage  was  gained  by  this  fleet,  againft  a  Spanifli 
fquadron  commanded  by  the  duke  of  Medina  Celi. 
The  duke  was  entirely  defeated,  many  of  his  {hips  were 
taken,  arid  the  Zealanders  carried  off  a  booty  of  nearly 
2 6  1,000,000  of  livres. 

Succefies  of  To  increafe  his  army,  the  governor  had  draughted 

mrtv)ranSe  men  **rom  t^ie  £arrtf°ns  m°ft  °f  the  fortified  towns, 
and  thus  expofed  thefe  to  the  attacks  of  the  patriots. 
Accordingly,  Lewis  of  Nalfau  furprifed  Mons,  the  count 
de  Bergues  gained  poffeflion  of  feveral  towns  in  Over- 
yffel,  Guelderland,  and  Friefland  ;  while  another  party 
of  the  malcontents  made  themfelves  mailers  of  North 
Holland.  The  duke  of  Alva  now  began  to  feel  that 
he  had  gone  too  far,  and  attempted,  wThen  too  late,  to 
conciliate  the  good  opinion  of  the  people.  He  publifh- 
«d  an  edift  confenting  to  remit  the  moft  oppreflive  taxes, 
if  the  Rate  could  fuggeft  any  other  method  of  raifing  the 
neceffary  fupplies,  and  he  convoked  the  ftates-general  of 
the  Provinces  to  affemble  at  the  Hague.  His  promifes 
and  his  threats  w^ere,  however,  now  difregarded  ;  and  the 
Rates  who,  in  contempt  of  his  authority  had  affembled 
at  Dordrecht,  openly  efpoufed  the  caufe  of  their  coun¬ 
ty*  declared  the  prince  of  Orange  commander  of  the 
national  forces,  and  raifed  a  conflderable  fum  for  the  pay¬ 
ment  of  his  troops. 

I  he  prince’s  forces  now  amounted  to  15,000  foot 
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raifed  a  detachment  of  Gcr-  and  7000  horfe,  with  which  he  advanced  into  Brabant,  United 


party. 


and  took  Ruremond  by  affault.  He  then  poffeffed  him-  Evinces, 
felf  of  Mechlin,  Oudenarde,  and  Dendermond,  and  hav-  ^“v— *3 
ing  levied  contributions  on  thofe  inhabitants -w ho  adher¬ 
ed  to  the  government,  he  marched  towards  Mons,  then 
befieged  by  the  duke  of  Alva,  with  an  intention  to  raife 
the  liege,  by  bringing  the  duke  to  a  general  a£lion. 

This,  however,  Alva  declined,  and  Mons  was  obliged 
to  capitulate. 

I11  the  midR  of  thefe  fuccefles,  a  damp  was  thrown  fleveiL. 
over  the  ardour  of  the  patriots,  by  the  news  of  the  hor¬ 
rid  maflacre  of  St  Bartholomew’  *,  and  in  the  fame  de-  * 
gree  the  fpirits  of  the  Spaniards  revived.  The  prince  of  France, 
Orange  found  himfelf  obliged  to  retire  to  the  province  of  14:. 
Holland,  leaving  the  cities  which  he  had  taken  at  the 
mercy  of  the  army.  Mechlin  opened  its  gates,  and  was 
pillaged  without  mercy,  while  the  other  towns  were 
evacuated  by  the  garrifons,  and  loaded  with  heavy  im- 
politions.  In  a  Ihort  time  nothing  remained  to  the  pa¬ 
triots,  but  the  provinces  of  Holland  and  Zealand  ;  but 
thefe  Rood  firm  in  the  caufe  of  liberty,  and  foon  became 
the  feat  of  a  fangui nary  warfare.  Frederick  de  Toledo 
was  detached  by  the  duke  of  Alva  to  reduce  the  infur- 
gents  in  thefe  quarters.  He  quickly  reduced  Waerden, 
where  his  foldiers  committed  the  moR  horrid  a6ts  of 
barbarity.  The  capture  of  this  place  was  followed  by 
that  of  Haerlem  after  an  obRinate  refiRance.  Ig 

To  balance  this  ill  fuccefs  by  land,  however,  the  Zea-j^avajv|Cj 
landers  obtained  many  important  advantages  by  fea.  tones  of 
They  attacked  the  harbour  of  Antwerp,  and  carried  off the  £ea« 
feveral  fhips  ;  and  when  the  governor  equipped  a  fqua-  an  ers* 
dron  to  oppofe  them,  it  was  thrice  encountered  by  Wertz, 
the  Zealand  admiral,  and  totally  defeated.  In  the  mean  ^ 
time  the  Spanifh  forces,  under  Frederick  of  Toledo,  con- Heroic  de- 
RRing  of  16,000  veterans,  fat  down  before  Alkmaer,  the  fence  of 
capital  of  Holland,  a  town  without  regular  fortifications,  Alkmacn 
and  defended  only  by  3O0  burghers  and  800  foldiers,  in 
great  want  of  provifions,  and  without  any  profpe£t  of 
fpeedy  relief  •,  yet  this  place,  though  attacked  with  great 
vigour,  by  a  battery  of  20  pieces  of  heavy  cannon,  w  hich 
effected  a  breach  in  one  of  the  walls,  held  out  againft 
every  attempt,  and  the  Spanifh  foldiers  who  attempted 
to  ftorm  the  place  by  the  breach,  were  repulfed  with 
great  fiaughter,  and  Frederick  was  at  length  compelled 
to  raife  the  fiege. 

Notwithftanding  thefe  partial  fuccefles,  the  affairs  of 
the  patriots  were  (till  in  a  precarious  fituation.  Don 
Louis  de  Requefnes,  who  had  fuccceded  the  duke  of  Al¬ 
va  in  the  government,  was  directed  to  carry  on  the  war 
with  the  utmoft  vigour.  The  prince  of  Orange  had,  af¬ 
ter  a  long  fiege,  made  himfelf  mafter  of  Middleburgli, 
but  had  fuftained  a  great  lofs  by  the  defeat  and  death  of 
his  brother  Louis.  The  patriotic  caufe  derived  feme  ad¬ 
vantage,  however,  from  a  mutiny  which  took  place  in 
the  Spanifli  army,  but  this  advantage  was  of  a  tranfient 
nature.  26 

In  the  commencement  of  the  year  T575,  an  attempt  The  states 
&t  negociation  took  place  between  the  contending  par-appl)  fc*^ 
ties,  but  they  could  come  to  no  terms  of  ac  com  mo  da- 
tion,  and  the  war  was  continued  with  great  virulence,  ^  ^giand, 
Though  much  diftreffed  in  his  finances,  Philip  made  e£~  An.  1 575* 
traordinary  efforts  to  crufli  the  patriots,  and  fuccceded 
fo  far,  that  they  almoft  defpaired  of  ultimate  fuccefs. 

In  this  dilemma  they  fent  a  deputation  to  Queen  Eliza¬ 
beth  of  England,  offering  to  become  her  fubje&s,  if  Ike 
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would  afford  them  her  prote&ion 3  but  from  political 
reafons  flie  declined  the  offer.  The  diRreffes  which 
Philip  now  experienced,  and  the  death  of  his  deputy 
Requefnes,  did  more  for  the  caufe  of  the  patriots  than 
all  their  own  exertions. 

Profiting  by  thofe  events,  in  the  latter  end  of  this 
year  they  attacked  and  carried  the  citadel  of  Ghent  3 
while  the  inhabitants  of  Antwerp,  in  revenge  for  hav¬ 
ing  been  pillaged  by  the  Spanilh  garrifon  that  held  the 
citadel,  united  in  the  common  caufe,  by  what  was  call¬ 
ed  the  pacification  of  Ghent. 

A  fecond  application  to  Queen  Elizabeth  met  with 
more  fuccefs,  and  lire  advanced  them  the  fum  of  20,600!. 
fterling,  on  condition  that  they  would  not  invite  the 
French  into  their  territories,  that  they  would  lifieii  to 
any  reafonable  terms  of  accommodation,  and  repay  the 
loan  in  the  courfe  of  the  enduing  year.  Agreeably  to 
thefe  conditions,  a  collation  of  hostilities  was  granted  to 
the  Rates  by  Don  John  of  Aultria,  the  prefent  gover¬ 
nor,  and  a  treaty  was  entered  into  with  him  for  disband¬ 
ing  the  foreign  troops.  The  weak  Rate  of  the  govern¬ 
ment  required  fonie  conceffions,  and  Don  John  acceded 
to  the  pacification  of  Ghent,  by  which  mod  of  the  de¬ 
mands  of  the  patriots  were  granted.  The  provinces  of 
Holland  and  Zealand,  however,  conceiving  that  by  this 
treaty  the  other  provinces  had  conceded  too  much,  refu- 
fed  their  concurrence,  and  hoRilities  foon  recommenced. 

The  king  of  Spain  diffatisfied  with  the  conceffions  of 
Don  John,  recalled  that  governor,  and  appointed  the 
archduke  Matthias  in  his  room,  while  he  made  addi¬ 
tional  preparations  for  a  vigorous  profecution  of  the  war. 
The  Rates  general  in  their  turn  made  another  applica¬ 
tion  to  Queen  Elizabeth,  and  obtained  from  her,  not 
only  a  promife  of  100, cool-  fterling-,  but  of  a  body  of 
forees  confifting  of  5000  foot,  and  IOOO  horfe  3  in  re¬ 
turn  for  which,  the  Rates  agreed  to  put  into  her  poffef- 
fion  certain  fortified  towns,  and  to  transport  and  pay  the 
forces.  Thefe  fupplies,  however,  Elizabeth  afterwards 
declined  fending,  though  ffie  profeffed  all  poffible  good 
will  towards  the  provinces  and  their  caufe.  A  change 
of  meafures  which  about  this  time  took  place  in  the 
Rates  of  Guelderland  and  Groningen,  in  favour  of  the 
proteRant  intereR,  contributed  not  a  little  to  aid  the 
general  caufe  of  the  patriots,  though  fcveral  of  the  pro¬ 
vinces  were  Rill  torn  by  inteRine  diffenfions  and  jarring 
interefls.  At  laR  the  prince  of  Orange,  perceiving  that 
little  confidence  was  to  be  placed  in  the  unanimity  of 
provinces  rent  by  faction,  different  in  religion,  and  di¬ 
vided  by  ambition,  political  maxims,  and  private  intereR, 
formed  the  fcheme  of  more  clofely  uniting  the  provinces 
of  which  he  was  governor,  and  cementing  them  with 
thofe  more  contiguous,  in  which  the  proteRant  intereR 
prevailed.  Such  an  alliance  was  fubje£t  to  fewer  diffi¬ 
culties  than  attended  the  more  general  one  of  uniting  all 
the  provinces 3  it  was  in  fa«R  the  only  meafure  that 
could  be  propofed  with  fafety,  and  it  was  profecuted 
with  that  alacrity  and  addrefs  for  which  William  was 
defervedly  celebrated. 

On  the  23d  of  January  1579,  deputies  from  the  pro¬ 
vinces  of  Holland,  Zealand,  Utrecht,  Friefland,  Gro¬ 
ningen,  Overyffel,  and  Guelderland,  met  at  Utrecht, 
and  figned  the  alliance  ever  fince  known  by  the  name 
of  the  Union  of  Utrecht,  the  bafis  of  that  commonwealth 
fo  renowned  by  the  appellation  of  the  United  Provinces. 
This  treaty  of  alliance  was  founded  on  the  infradtion  of 
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the  pacification  of  Ghent  folemnly  acceded  to  by  Philip, 
and  the  late  invafion  of  certain  towns  in  Guelderland. 

It  was  not  hereby  intended  to  divide  the  feven  provin-  '  '*  v 
ces  from  the  other  ten,  or  to  renounce  the  pacification 
of  Ghent  3  its  objedt  was  to  preferve  the  liberty  Ripu- 
lated  in  that  pacification,  by  more  vigorous  operations, 
and  united  councils.  The  chief  articles  of  this  union 
were  the  following. 

That  the  feven  provinces  (hall  unite  themfelves  in 
intereR  as  one  province,  never  to  be  feparated  or  divided 
by  teRament,  donation,  exchange,  Rale,  or  agreement  3 
referving  to  each  particular  province  and  city  all  its  pri¬ 
vileges,  rights,  cuRoms,  and  Ratutes.  In  all  difputes 
arifing  between  either  of  the  provinces,  the  reR  Riall 
interpofe  only  as  mediators.  They  (hall  affiR  each  other 
with  life  and  fortune  againit  every  foreign  attempt  upon 
any  particular  province,  whether  to  eRablifii  fovereignty, 
the  Catholic  religion,  arbitrary  meafures,  or  whatever 
elfe  may  appear  inconfiRent  with  the  liberties  of  the 
province,  and  the  intention  of  the  alliance.  All  fron¬ 
tier  towns  belonging  to  the  United  Provinces  Riall,  if 
old,  be  fortified  at  the  expence  of  the  provinces  3  if 
new,  at  the  joint  expence  of  the  union.  That  the  pub¬ 
lic  impoRs  and  duties  Riall  be  farmed  for  three  months 
to  the  highcR  bidder,  and  employed  with  the  king’s 
taxes  in  the  public  fervice.  No  province,  city,  or  mem¬ 
ber  of  the  union,  (hall  contract  an  alliance  with  any  fo¬ 
reign  prince  or  power,  without  the  concurrence  of  all 
the  other  members.  That  foreign  powers  Riall  be  ad¬ 
mitted  into  the  alliance,  only  by  conf'ent  of  all  the  con¬ 
tracting  parties.  As  to  religion,  the  provinces  of  Hol¬ 
land  and  Zealand  (hall  ad!  in  that  particular  as  they 
think  advifable  :  the  reR  (hall  adhere  to  the  purport  of 
the  edidl  publiffied  by  the  archduke  Matthias,  which 
preferibed,  that  no  man  fliould  be  oppreffed  on  account 
of  confide  nce.  All  the  inhabitants,  from  the  age  of  18 
to  60,  (hall  be  trained  and  difeiplined  to  war.  That 
peace  and  W’2r  (hall  be  declared  by  the  unanimous  voice 
of  all  the.  provinces  3  other  matters  that  concern  the  in¬ 
ternal  policy  (hall  be  regulated  by  a  majority.  That 
the  Rates  (hall  be  held  in  the  ufual  conRitutional  manner, 
and  coinage  Riall  be  deferred  to  future  determination. 

Finally,  the  parties  agree,  that  the  interpretation  of 
thefe  articles  (hall  remain  in  the  Rates-general  3  but  in 
cafe  of  their  failing  to  decide,  in  the  Radtholder. 

Soon  after  the  union  of  Utrecht,  King  Philip  did  all  Htrcric  be- 
in  his  power  to  detach  the  prince  of  Orange  from  the  haviour  of 
new  confederation.  He  offered  to  reRore  him  to  all  his  the  prince 
eflates,  to  indemnify  him  for  all  his  Ioffes,  and  give  himof  0ran£e* 
the  firR  place  in  his  eReem  and  favour  3  but  William 
wTas  too  wife  to  rely  on  the  promifes  of  a  prince  who 
had  already  (hewn  himfelf  perfidious,  and  too  generous 
to  abandon  a  caufe  in  which  he  had  embarked  from  no 
intereRed  motives.  He  determined  to  fiiare  the  fate  of 
the  United  Provinces,  and  not  to  difappoint  the  hopes 
which  they  had  conceived  of  his  conduct. 

In  the  mean  time  the  duke  of  Parma  was  doing  hissuaieies  ^ 
utmoR  to  difconcert  the  projects  of  the  prince  of (]u^e  0f 
Orange,  and  to  reduce  the  provinces  to  their  obedience  Parma  a- 
to  Spain.  He  befieged  and  took  the  town  of  Marfien  -  gainlt  the 
inveRed  MaeRricht,  and  carried  it  after  a  fiege  of  fourpl)Ueti 
months,  and  reduced  the  republican  general  La  Noue  ^ 

to  fuch  Rraits,  that  he  was  glad  to  retrea:  under  the 
cannon  of  Antwerp.  At  length  the  Provinces,  by  the 
advice  of  the  prince  of  Orange,  refolved  to  folicit  the 
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United  aftiftance  and  protection  of  the  duke  of  Anjou,  to  whom 
1  IQV^nces,i  they  had  formerly  applied  in  vain,  and  to  offer  him  the 
fovereignty  of  their  territories.  Accordingly,  in  1 580, 
they  folemnly  renounced  their  allegiance  to  Philip, 
and  acknowledged  as  their  fovereign,  Francis  Hercules 
de  Vallois,  duke  of  Alen^on  and  Anjou ;  and  in  the 
following  year  they  publiihed  an  ediCl,  entitled  the  ab¬ 
dication  of  Philip  king  of  Spain,  for  ever  excluding 
that  monarch  from  any  right  or  authority  over  the  Ne¬ 
therlands. 

In  the  beginning  of  the  year  1582,  the  duke  of  An¬ 
jou,  who  had  already  taken  an  aClive  part  in  favour  of 
his  new  fubje&s,  and  had  oppofed  the  duke  of  Parma 
with  fome  fuccefs,  arrived  in  Holland  from  England  j 
An.  1582.  anC^  10  montk  °f  February  he  was  folemnly  in  flailed 
at  Antwerp  as  duke  of  Brabant.  It  appears,  however, 
that  the  prince  of  Orange,  though  he  had  been  the 
great  promoter  of  this  meafure,  and  even  placed  the  du¬ 
cal  coronet  on  the  head  of  the  new  fovereign,  ffill  pof- 
feffed  the  greateft  influence  and  authority  in  the  United 
Provinces. 

When  Philip  of  Spain  found  that  he  could  not  bribe 
the  prince  of  Orange  to  his  intcrefls,  he  refolved  to  ufe 
every  method  to  rid  himfelf  of  fo  dangerous  an  oppo¬ 
nent.  Soon  after  the  figning  of  the  union  of  Utrecht, 
Philip  had  profenbed  the  prince,  and  offered  a  reward 
of  2j,ooo  crowns  to  any  perfon  that  fhould  bring  him 
dead  or  alive  to  Madrid.  The  greatnefs  of  the  reward, 
and  a  bigotted  regard  for  the  interefis  of  the  Catholic 
religion,  prompted  feveral  to  attempt  murdering  the 
prince  of  Orange.  He  narrowly  efeaped  affaffination 
in  1582  j  but,  two  years  after,  he  met  his  unmerited 
fate  at  Delft,  by  the  hands  of  one  Guion,  or,  as  he  is 
commonly  called,  Balthazar  Gcrrard,  About  the  Tame 
time  the  duke  of  Anjou  died  in  France  ;  and  the  pro¬ 
vinces  of  Holland  and  Zealand  appointed  Maurice,  fon 
of  the  late  prince  of  Orange,  to  be  their  ftadtholder  and 
captain  general.  For.  an  account  of  the  actions  of  this 
great  man,  fee  the  article  MAUBICE  of  Nnffhu. 

Philip  II.  died  in  1598,  and  Philip  III.  profecuted 
the  war  with  the  United  Provinces  with  as  much  ran¬ 
cour  as  his  predeceffors,  but  with  much  worfe  fuccefs. 
jpoiu.  Sreat  defeat  fuftained  by  the  archduke  Albert  in 

An.  1609.  1600,  and  many  fubfequent  difafters,  induced  the  court 
of  Madrid  at  length  to  liften  to  terms  of  accommoda¬ 
tion.  In  1607  a  fufpenfion  of  hoftilities  took  place, 
and  the  year  following  a  treaty  on  terms  favourable  to 
the  Provinces  was  concluded  for  12  years. 

At  the  expiration  of  the  truce,  both  parties  prepared 
for  a  renewal  of  hoftilities  j  but  now  the  Spaniards 
An.  i6n.  bought  with  confiderable  difadvantage  :  From  a  ftranne 
policy,  which  they  have  lince  frequently  pradlifed  in 
their  contefts  with  the  powers  of  Europe,  the  Dutch 
contrived  to  advance  their  commercial  interefts  at  the 
expence  of  their  enemy.  A  very  lucrative  trade  took 
place  between  the  principal  Dutch  ports  and  thofe  of 
Spain,  by  which  the  Spaniards  were  fupplied  by  their 
enemies  even  with  ammunition  and  warlike  ftores.  At 
the  lame  time  the  Dutch  enriched  themfelves  by  nume¬ 
rous  prizes  taken  from  the  Spaniards,  and,  in  particular, 
gave  a  fevere  blow  to  the  refources  of  the  court  of  Ma- 

30  :17' b7  CaPturing‘he  flota  from  Mexico,  a  prize  valued 

Conclufion  at  *{»°..00»0®0  of  llvr«. 

.  n-i  T^eated  -l0ffeS  of  the  SPaniards  proved  the  mu- 
An‘  l6^'  U  lty  t'ieir  continuing  the  war  againft  a  people  fo  de- 
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termined  as  the  Dutch.  Accordingly,  in  1648,  they 
agreed  to  a  treaty  of  peace,  by  which  his  Catholic  ma- 
jefty  renounced  all  right  and  fovereignty  over  the  ftates-'' 
general  of  the  United  Provinces  ;  and  thefe  provinces 
were  henceforth  declared  a  free  and  independent  repub¬ 
lic.  It  was  alfo  agreed  between  the  contending  powers 
that  each  fhould  remain  in  unmoleffed  poffeffion  of  thofe 
places  which  they  feverally  held  at  the  figning  of  the 
treaty. 

From  this  time  to  the  year  1670  we  meet  with  Flouriftii. 
nothing  very  remarkable  in  the  hiftory  of  the  United  Hate  of  the 
Provinces.  By  invariably  purfuing  the  maxims  of  pru-  rePuW‘c. 
dence,  induftry,  and  frugality,  the  republic  had  attain¬ 
ed  the  higheft  pitch  of  grandeur.  Amfterdam  was  be¬ 
come  the  emporium  of  Europe,  and  the  richeft  city  in 
the  univerfe.  The  population  of  the  provinces,  efpeci- 
ally  of  Holland,  was  much  greater  than  at  any  former 
or  fubfequent  period,  though  it  is  fcarcely  credible  that 
as.fome  authors  affirm,  Holland  alone  ffiould  then  con¬ 
tain  3,000,000  of  inhabitants.  The  ftates  defpatched 
minilters  and  confuls  to  China,  Siam,  and  Bengal  j  to 
the  Great  Mogul,  the  king  of  Perfia,  and  the  khan  of 
Tartary,  the  grand  fignior,  the  czar  of  Ruffia,  and  the 
princes  of  Africa.  I  hey  were  eonfidered  as  an  im¬ 
portant  weight  in  the  fcale  of  Europe  ;  and  no  treaty 
was  concluded  without  the  concurrence  of  their  ambaf- 
fadors. 

It  is  not  furprifing  that  the  fucceffes  of  the  Dutch,  Difpute 
and  the  profperous  condition  in  which  they  now  beheld 
themfelves,  fhould  have  rendered  them  rather  arrogant  ^rance‘ 
towards  the  neighbouring  ftates.  Louis  XIV.  of  France 
had  conceived  himfelf  affronted  by  a  foolifh  boaft  of 
one  of  the  Dutch  minifters,  and  he  was  particularly 
jealous  of  the  advantage  which  the  new  republic  had 
acquired  over  his  fubje&s  in  the  trade  to  India.  The 
triple  alliance  formed  about  this  time  between  England, 
Sweden,  and  the  United  Provinces,  was  an  additional 
motive  with  the  French  king  to  break  off  all  intercourfe 
with  the  Dutch,  and  to  curb  their  growing  powrer.  He 
began  by  prevailing  on  Charles  II.  of  England  to  aban¬ 
don  the  triple  alliance ;  a  requeft  to  which  that  worth¬ 
less  monarch,  alive  to  nothing  but  his  pleafures  and  his 
avarice,  readily  agreed,  on  condition  of  being  well  paid 
for  his  treachery.  Louis  alfo  perfuaded  feveral  of  the 
German  princes  to  unite  their  forces  with  his  againft  the 
republic,  and  of  all  the  Germanic  body,  only  the  elec¬ 
tor  of  Brandenburg  interefted  himfelf  for  the  fafety  of 
the  ftates-gcneral.  T  he  French  king  affembled  an  ar¬ 
my  of  100,000  men,  which  he  divided  into  four  co¬ 
lumns,  one  commanded  by  himfelf  in  perfon,  with  the 
a  Alliance  of  Marfhal  Turennej  another  by  the  prince 
of  Conde;  a  third  by  General  Crequi,  and  a  fourth  un¬ 
der  the  conduCt  of  the  duke  of  Luxemburg.  Such  an, 
army  drawing  towards  the  frontiers  could  not  but  ter¬ 
rify  the  Dutch,  now  torn  with  civil  and  religious  fac¬ 
tions.  -The  partifans  of  the  Orange  family  were  for 
abolifhing  the  perpetual  ediCI,  and  railing  William 
prince  of  Orange  to  the  dignity  enjoyed  by  his  prede¬ 
ceffors  j  but  the  De  Witt  faCtion  oppofed  him  violently, 
though  they  could  not  prevent  the  young  prince  from 
being  chofen  captain-general  and  high-admiral.  Many 
hoped  that  William’s  new  dignity  would  incline  his 
uncle  Charles  II.  to  return  to  the  triple  alliance  but 
that  hope  was  fruftrated  by  the  conduct  of  his  majefty, 
who,  in  conjunction  with  the  rnoft  Cbriftian  king,  de¬ 
clared 
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:ed  dared  war  againft  the  flates-general  on  the  7th  of  April,  troops,  to  garrifon  the  captured  towns. 

dees.  A  month  after,  the  elector  of  Cologne  and  bifhop  of  u - ^  •  - 

'  Munfter  followed  the  example  of  the  two  kings.  The 
Dutch  put  tliemfelves  in  the  beft  pofture  oi  defence 
that  circumftances  would  admit.  Maeftricht  was  ftrong- 
ly  garrifoned  ;  the  prince  of  Orange  had  afiembled  an 
army  of  25,000  men,  with  which  he  advanced  to  the 
banks  of  the  Yffel ;  and  the  Dutch  fleet  cruifed  off  the 
mouth  of  the  Thames,  to  prevent  the  jun&ion  of  the 
naval  forces  of  England  and  France,  which  amounted 
to  150  {hips.  All  Europe  watched  the  firft  motions 
of  the  two  powerful  kings,  feconded  by  the  beft  gene¬ 
rals  of  the  age. 

,:nce-  Holland  could  be  attacked  only  by  the  Rhine  or  the 
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Meufe,  and  the  French  generals  and  minifters  differed 
ies*  by  which  of  thefe  inlets  the  firft  impreftion  fhould  be 
made.  At  length,  after  much  deliberation,  it  was  de¬ 
termined  to  attack  the  Dutch  on  both  thefe  fides  at  the 
fame  time,  in  order  the  more  to  difconcert  their  coun¬ 
cils.  The  campaign  began  with  the  fiege  of  Rhinberg, 
Vefel,  Orfoi,  and  Rurick,  four  towns  well  fortified, 
and  deemed  the  keys  of  Holland.  Nothing  could  op- 
pofe  armies  fo  well  appointed,  led  by  generals  fo  fkilful 
and  fo  experienced.  The  four  towns  were  compelled  to 
furrender  within  a  few  days  of  each  other j  and  a  fevere 
defeat  fuftained  by  a  body  of  Dutch  troops,  in  attempt¬ 
ing  to  defend  the  paffage  of  the  Rhine,  by  the  prince  of 
Conde,  ferved  ftill  more  to  difhearten  the  troops  of  the 
flates-general. 

uc-  It  is  aim  oft  incredible  with  what  rapidity  towns  and 
fthefortreffes  yielded  to  the  fortune  of  his  majefty’s  arms. 
The  reduction  of  Betau,  the  moft  fruitful  country  of 
the  United  Provinces,  and  the  furrender  of  Tolhusfert, 
obliged  the  prince  of  Orange  to  abandon  the  Yffel,  left 
he  fhould  be  attacked  in  the  rear,  and  to  retire  to  the 
very  heart  of  the  country,  as  far  as  Rhenen  in  the  pro¬ 
vince  of  Utrecht.  By  this  means  the  town  of  Arnheim, 
the  forts  of  Knotfemborough,  Voorn,  St  Andre,  and 
Shenck,  this  laft  the  ftrongeft  in  the  Netherlands,  with 
a  variety  of  other  forts  and  towns,  furrcndcred  as  foon 
as  fummoned  ;  and  at  laft  Nimeguen,  a  town  ftrong 
from  the  nature  of  the  works  and  fortifications,  and  gar¬ 
rifoned  by  8000  fighting  men,  including  the  inhabi¬ 
tants,  vTas  invefted.  After  the  citizens  had  for  eight 
days  exhibited  fignal  proofs  of  courage  in  defence  of 
their  liberties,  they  were  forced  to  yield  to  the  fuperior 
Ikill  of  Turenne. 

tch  The  only  means  by  which  the  Dutch  could  arreft  the 
ed  progrefs  of  the  enemy  was,  to  open  the  fluices  and  in- 
*te  undate  the  country.  The  town  of  Utrecht  fet  the  ex¬ 
ample,  which  was  foon  followed  by  many  others,  and 
72.  in  a  fhort  time  Holland,  Brabant,  and  Dutch  Flanders, 
formed  one  vaft  lake,  the  towns  rifing  like  iflands  in 
the  midft  of  the  waters.  An  embaffy  was  alfo  fent  to 
the  king  of  England,  to  requeft  that  he  would  prevail 
on  Louis  to  relax  in  the  feverity  of  his  attack.  Charles 
pretended  a  compliance  with  this  requeft  ;  but  as  his  in¬ 
terference  produced  no  effe£l,  it  is  probable  that  he  was 
not  fincere.  In  the  fpace  of  three  months,  Louis  con¬ 
quered  the  provinces  of  Guelderland,  Overyffel,  and 
Utrecht,  took  about  50  towns  and  forts,  and  made 
24,000  prifoners.  The  latter,  however,  were  foon  re¬ 
leafed  for  a  trifling  ranfom.  The  very  fucceffes  of  the 
conquerors  tended  to  weaken  their  force,  as  they  were 
compelled  to  leave  behind  them  feveral  ftrong  bodies  of 
Vol.  XX.  Part  II. 
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the  b  rench  to  liften  to  propofals  for  a  negociation,  which,  Provinces, 
however,  came  to  nothing. 

.  Marftial  Turenne,  now  appointed  generaliflimo  of  the 
king’s  army  on  his  majefty’s  return  to  Paris,  marched  to 
oppofe  the  eledlor  of  Brandenburg  and  the  German  gene¬ 
ral  Montecuculi,  who  had  joined  their  forces,  and  were 
about  to  pafs  the  Rhine,  b  or  three  whole  months  were 
the  ele6lor  and  Montecuculi  employed  in  abortive  at¬ 
tempts  to  effe£l  a  paffage  at  Mentz,  Coblentz,  Straf- 
burg,  and  other  places.  This  anfwered  the  purpofe  of 
making  a  powerful  diverfion  in  favour  of  the  Dutch, 
though  they  could  not  accomplith  their  defign  of  join¬ 
ing  the  prince  of  Orange.  After  repeated  difappoint- 
ments,  the  imperial  army  dire&ed  its  march  to  Weft- 
phalia  ;  and  Turenne  followed,  in  order  to  keep  the 
bifhop  of  Munfter  fteady  to  his  engagements.  For  half 
the  compaign  he,  with  a  body  of  16,000  men,  baffled 
every  ftratagem  of  the  ele&or  and  Montecuculi,  the  lat¬ 
ter  the  moft  renowned  general  of  the  empire,  at  the 
head  of  an  army  near  triple  his  ftrength.  He  obliged 
them  to  go  into  winter  quarters,  in  a  country  haraffed 
and  exhaufted  j  and  confirmed  the  bifhop  of  Munfter  in 
the  alliance  of  France,  at  the  very  time  he  was  on  terms 
with  the  emperor.  He  obliged  the  eleaor  of  Branden¬ 
burg,  who  took  the  chief  command  during  Montecu- 
culi’s  illnefs,  to  abandon  the  fiege  of  Warle,  took  Un- 
ma  Kamen,  Altena,  Berkemliam,  and  feveral  other 
towns  and  fortreffes.  By  continuing  his  operations,  he 
forced  the  eleaor  out  of  his  winter  quarters  again  into 
the  field,  chafed  him  from  poft  to  poll,  until  he  obliged 
him  to  quit  Weftphalia,  repafs  the  Wefer,  and  retire 
with  precipitation  into  the  bifhopric  of  Hilderfheim. 

After  taking  poffeflion  of  the  eleaor’s  towns  in  Weft¬ 
phalia,  lie  puriued  him  into  the  bifhopric  of  Hilderfheim, 
and  at  length,  by  mere  dint  of  fuperior  genius,  forced 
him  to  feek  fhelter  in  his  hereditary  dominions.  All 
this  wTas  effeaed  after  Louvois  had  appointed  the  mar- 
fhal’s  army  quarters  in  Alface  and  Lorrain,  amidft  the 
rigours  of  a  fevere  winter,  oppofed  by  a  fuperior  enemy, 
by  the  artifices  of  Louvois,  and  feconded  only  by  his 
own  prudence,  and  the  affeaion  of  his  troops,  which  he 
maintained  in  defiance  of  all  the  difficulties,  hardfhips 
and  dangers,  they  encountered.  It  was  indeed  fuppo- 
fed,  that  Montecuculi  was  prevented  from  giving  Tu¬ 
renne  battle  by  the  remonftrances  of  Prince  Lobkovitz, 
the  emperor’s  ambaffador,  influenced  by  the  gold  of 
Louis.  Certain  indeed  it  is,  that  Montecuculi’s  illnefi 
arofe  from  his  chagrin  at  feeing  all  his  proje&s  fruftra- 
ted  by  the  unfteady  dilatory  conduft  of  the  court  of 
Vienna.  Louis’s  qegociations  difturbed  Europe  no  lefs 
than  ^his  arms.  His  tools  and  creatures  fwarmed  if* 
every  court.  Leopold  could  not  be  prevented  from 
declaring  in  favour  of  Holland  ;  but  his  minifters  were 
bought  off  from  feconding  the  emperor’s  intentions. 

The  whole  Englifh  nation  exclaimed  againft  the  alli¬ 
ance  of  their  kingdom  with  France  $  but  Charles  flood 
in  need  of  French  gold  to  fupply  his  extravagance  and 
profligacy.  The  ele&or  of  Bavaria  had  indeed  been 
compelled  by  Louis  to  retire  to  his  capital  ;  but  it  was 
by  dint  of  intrigue  that  he  was  forced  from  his  alliance 
with  Holland,  and  conftrained  to  make  a  peace  with 
France. 

While  the  French  generals  wTere  thus  carrying  all  be¬ 
fore  them,  the  combined  fleets  of  France  and  England 
4^ 
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United  were  fcarcely  lefs  fuccefsful  againft  the  maritime  power 
Provinces.  t]ie  2)  jtch.  The  Englidi  fquadron  under  the  duke 
^  of  York,  uniting  to  that  of  France  under  DUiftrees, 
Traniac-  thrice  engaged  the  Dutch  fleet  commanded  by  De  Ruy- 
tions  of  the  ter;  and  though  neither  party  could  bond  of  much  ad- 
Dutch  at  vantage,  the  check  fudained  by  the  Dutch  admiral  was 
of  eflential  fervice  to  the  caufe  of  the  allies. 

Change  of  At  Ength  the  tide  of  fortune  began  to  turn  in  favour 
fortune,  of  the  United  Provinces.  The  court  of  Spain,  jealous 
of  the  growing  power  of  France,  embraced  the  caufe  of 
the  Dutch  ;  and  fent  an  army  of  10,000  men  to  the  af- 
fidance  of  the  prince  of  Orange,  while  the  mercenary 
Jung  of  England  was  compelled  by  his  parliament  to 
withdraw  from  his  unnatural  alliance  with  the  French 
king  ;  and  the  late  ill  fuccefs  among  the  allied  troops 
of  France  and  Germany  cooled  the  ele<51or  of  Cologne 
and  the  bifhop  of  Munfter,  in  their  friendftiip  towards 
Louis.  Thus  that  monarch,  forfaken  by  his  allies,  was 
compelled  to  maintain  fingly  a  war  againd  the  empire, 
Spain,  and  the  United  Provinces.  The  acceffion  of 
the  prince  of  Orange  to  the  throne  of  England,  in 
1688,  gave  an  additional  blow  to  the  French  power, 
by  bringing  on  an  intimate  connexion  between  England 

38  and  Holland. 

and  confe-  At  length  Louis  was  compelled  to  negociate  for 
with  peace,  which  was  concluded  m  1697,  by  a  treaty  ex- 
France.  tremely  favourable  to  the  United  Provinces. 

An.  1^97.  After  the  copious  detail  which  we  have  elfewhere  gi- 

39  fven  of  the  military  tranfa&ions  of  Europe,  fince  the  ac- 
theDutcV  ce^on  William  III.  to  the  crown  of  England,  in 
affairs  from  which  the  Dutch  bore  a  confpicuous  part,  it  will  be 
the  end  of  here  fufficient  for  us  to  give  a  very  brief  fummary  of  the 
the  b^n°  Pr*nc*Pa^  events*  After  the  death  of  William  III.  the 
nino-  of  the  ^ame  P‘an  humbling  the  French  king,  was,  in  con- 
ipth  cen-  jun£Hon  with  the  dates-general,  purfued  by  his  fuccef- 
tury..  for  Queen  Anne  ;  and  the  numerous  and  important  vic¬ 
tories  of  the  duke  of  Marlborough  and  Prince  Eugene, 
led  to  the  famous  treaty  ef  Utrecht,  in  1713.  See 
Britain,  N°  340—371.  In  1747,  the  office  of  fladt- 
holder  was  declared  hereditary  in  the  princes  of  Orange. 
In  the  war  that  took  place  in  1756,  between  France 
and  England,  a  French  party  was  formed  in  Holland, 
in  opposition,  to  the  dadtholder,  who  favoured  the  alli¬ 
ance  with  England.  Hence  arofe  a  jealoufy  between 
the  two  allies,  which,  during  the  American  war,  in- 
creafed  to  an  open  rupture.  See  Britain,  N°  427, 
and  N°  598,  et  feq .  In  1787,  fome  difputes  took  place 
between  the  dadtholder  and  the  dates-general,  which 
induced  the  former  to  require  the  affiftance  of  the  king 
of  Pruffia.  That  monarch  accordingly  fent  an  army  of 
38,000  Pruffians  to  Amflerdam,  Under  the  duke  of 
Brunfwick,^  who,  in  1788,  brought  the  whole  country 
into  fubje&ion,  and  reinftated  the  dadtholder  in  his  au¬ 
thority.  .  See  Prussia,  N°  73.  In  1794  the  republi¬ 
can  armies  of  France  having  overrun  the  greater  part  of 
Flanders,  took  pofleffion  of  the  Dutch  provinces,  which 

.  they  converted  into  the  Batavian  republic.  The  dadt¬ 
holder  found  refuge  in  England,  and  the  allied  armies  of 
Germany  and  Pruffia  retreated  into  Germany.  See 
France,  N°  409,  et  feq.  In  the  dimmer  of  1799,  a 
confiderable  Britifh  force  landed  in  the  Tex  el  idand, 
made  themfelves  matters  of  the  Dutch  fleet,  and,  in 
conjunction  with  a  body  of  Ruffians,  gained  fome  ad¬ 
vantages  on  the  continent.  Being  oppofed,  however, 
by  a  fuperipr  French  force,  the  army  was  obliged  to  re- 
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imbark,  and  return  to  England.  See  Britain,  N*  United 
1069.  By  the  treaty  of  Amiens,  concluded  in  March  Provinces. 
1802,  all  the  colonies  taken  by  the  Britifh  werereftor- 
ed  to  Holland,  except  the  ifland  of  Ceylon.  On  the 
renewal  of  humilities  in  1803,  the  Batavian  republic 
was  again  compelled  to  take  an  aflive  part  againft  Bri¬ 
tain,  and  in  confequence  again  lod  the  Cape  of  Good 
Hope,  and  fevtral  other  colonies,  befides  having  her 
trade  entirely  ruined.  Soon  after  the  imperial  diadem 
of  France  was  conferred  on  Napoleon  Bonaparte,  the 
Dutch  republic  was  elevated  to  the  rank  of  a  kingdom, 
and  the  emperor’s  brother,  Louis,  was  appointed  the 
fird  king  of  Holland. 

With  refpeft  to  the  prefent  date  of  this  unfortunate 
country,  we  know  very  little  that  can  be  relitd  on. 

The  people  are  evidently  in  a  date  of  complete  fubjec- 
tion  to  the  French  government  ;  and  though  the  late 
rumours  of  their  avowed  annexation  to  the  empire  of 
France  may  be  premature,  there  can  be  little  doubt  of 
their  being  eventually  confirmed.  ^ 

According  to  the  datidical  table  given  in  N°  2,  the p0pUiatjoa 
population  of  the  United  Provinces  in  the  year  1796,  of  the 
appears  to  amount  to  3,880,469  individuals  ;  though  it^n1^ 
is  generally  edimated  at  about  2,000,000.  Suppofmg  :mm'f 
this  latter  number  to  be  correct,  and  that  the  area  of 
the  Dutch  territory  comprehends  10,000  fquare  miles, 
there  will  be  200  individuals  to  each  fquare  mile  ;  a 
proportion  exceeding  any  thing  that  is  to  be  found  m 
any  other  part  of  Europe. 

In  the  late  republic  of  Holland,  previous  to  the  ^on^[ut[t 
French  revolution,  the  ftates-general  formed  the  great and  gown 
council  of  the  nation.  That  adembly  was  formed  byment. 
deputies  from  the  provincial  dates,  and  was  invefled 
with  the  fupreme  legiflative  power.  It  could  not,  how¬ 
ever,  make  peace  or  war,  form  new  alliances,  or  levy 
taxes,  ivithout  the  confent  of  the  provincial  dates,  nor 
could  thefe  determine  any  point  of  importance,  without 
the  confent  of  each  of  the  cities  that  had  a  voice  in 
their  adembly.  The  dadtholder  exercifed  a  confider¬ 
able  part  of  the  executive  power,  though  in  later  times 
his  power  became  very  limited.  The  grand  penfionary 
was  properly  a  minifter  or  fervant  of  the  province;  and 
though  he  poflefled  great  influence,  being  a  perpetual 
member  of  the  ftates-general,  and  of  the  fecret  commit¬ 
tee,  he  was  confidered  as  inferior  in  rank  to  all  the  de¬ 
puties. 

The  leading  features  in  the  conditution  of  the  king¬ 
dom  of  Holland  are,  the  guarantee  of  the  payment  of 
the  public  debt;  the  free  and  unqualified  exercife  of  re¬ 
ligion  ;  the  predominant  authority  vefted  in  the  king; 
the  eftablidiment  of  the  Salique  law,  excluding  females 
from  the  throne  ;  the  declaration  that  the  minority  of 
any  future  king  (hall  expire  on  his  attaining  his  18th 
year  ;  that  only  natives  ftiall  be  eligible  to  any  offices 
of  date,  exclufive  of  thofe  immediately  appertaining  to 
the  king’s  houfehold  ;  that  the  yearly  revenue  of  the 
king  (hall  be  2,000,000  florins,  and  that  the  royal  refi- 
denccs  fhall  be  the  palaces  of  the  Hague,  in  the  Wood, 
and  at  Soeft  dyke.  The  council  of  date  is  to  confifl  of 
13  members;  the  general  government  of  the  kingdom 
is  to  be  committed  to  four  miniders  of  date;  and  the Geogrtfk 
legiflative  body  is  to  be  compofed  of  38  members  chofen Vol. ii. 
for  five  years  *.  .  .  .  R 

The  revenues  of  the  United  Provinces  arofe  princi- 
pally  from  taxes  iinpofcd  on  each  province  and  city,  ac- 
1  ■  cording 
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Thefe  confifted  chiefly  of  a  trade  of  Holland  may  now  be  confidered  as  annihilated, 
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v  0a  cording  to  their  ability. 

Pro ;  ces.  general  excife,  a  land-tax,  a  poll-tax,  and  hearth  mo- 
'  ney  j  and  are  fuppofed  to  have  amounted  to  3,000,000k 
fterling. 

Before  the  French  revolution,  the  Dutch  maintained  a 
1  Y  peace  eftablifliment  of  30,000  men,  which  in  war  was 
augmented  to  above  50,000,  chiefly  by  mercenary 
troops  from  Germany.  Their  naval  eftablifliment  was 
highly  refpe&able  j  and  at  the  end  of  the  17th  century 
it  exceeded  that  of  any  other  maritime  power  in  Eu¬ 
rope.  Before  the  late  war  they  could  mufter  40  fail 
of  the  line,  40  frigates,  and  10  cutters.  Since  the  ce¬ 
lebrated  engagement  off  the  Dogger  Bank  during  the 
American  war,  the  Dutch  have  been  fcarcely  able  to 
cope  with  the  Englifli  at  fea  ;  and  the  victory  off  Cam- 
perdown  in  Oftober  1797,  with  the  fubfequent  lofs  of 
the  Texel  fleet  in  1799,  proved  the  deathblow  to  the 
naval  power  of  Holland. 

Before  the  late  change  of  government,  the  e ft abli fil¬ 
ed  religion  of  Holland  was  Prefbyterianifm,  according 
to  the  do&rines  of  Calvin  ;  though  all  fe&s  of  Chrifti- 
ans  were  tolerated.  The  church  was  governed  by  con- 
fiilories,  clafTes,  and  fynods,  from  which  there  was  an 
appeal  to  one  great  national  fynod,  fubjeft  to  the  con- 
troul  of  the  flates-general. 

lang  r€  The  Dutch  language  is  a  dialed  of  the  German,  and 
and  1  ra-  in  many  refpe&s  bears  a  conflderable  refemblance  to  the 
tare.  Old  Englifh  and  Lowland  Scotch.  The  literature  of 
the  United  Provinces  has  long  been  refpe&able  \  and 
the  univerfities  of  Leyden,  Utrecht,  Groningen,  Har- 
derwyck,  and  Franeker,  have  produced  many  eminent 
and  celebrated  men  in  almoft  every  department  of  fci- 
ence.  Grotius,  Erafmus,  Boerhaave,  Leuwenhoeek, 
Swammerdam,  Gncvius,  Burrman,  Hooguween,  80c. 
are  names  mentioned  with  admiration  and  refpeft  in  the 
annals  of  literature. 

The  Dutch  manufa<5lures  confift  principally  of  fine 
linens,  earthen  ware,  chiefly  manufactured  at  Delft,  ef- 
pecially  white  and  painted  tyles,  tobacco-pipes,  borax, 
oil,  ftarcb,  paper,  leather,  woollen  and  cotton  cloths, 
fnuff,  tobacco,  and  gin. 

The  commerce  of  the  Dutch  was  formerly  more  ex- 
v  tenfive  than  that  of  any  other  country  in  Europe.  They 
carried  on  a  trade  with  every  quarter  of  the  globe,  and 
in  particular  their  Eaft  India  Company  was  perhaps  the 
richeft  fociety  of  merchants  in  the  world.  Holland  was 
almoft  the  exclufive  centre  of  the  fpice  trade  ;  and  the 
extenfive  fifheries  on  the  coaft  of  Greenland  and  in  the 
North  fea,  fupplicd  the  greater  part  of  Europe  with 
whale  oil  and  herrings.  Beftdes  this  external  commerce, 
they  carried  on  a  conflderable  inland  traffic  with  the  in¬ 
terior  of  Germany,  from  which  they  brought  immenfe 
quantities  of  timber.  Vaft  rafts  of  trees,  many  hundred 
feet  in  length,  fet  out  annually  from  the  forefts  of  An- 
dernach,  and  other  places  on  the  Rhine,  and  proceeding 
down  the  river  under  the  direction  of  a  great  body  of 
labourers,  that  formed  a  village  of  huts  on  the  furface 
of  the  raft,  failed  down  the  Rhine  and  the  Waal  to 
Dort,  where  the  timber  was  difpofed  of,  and  where  one 
raft  has  been  fold  for  30,000k  fterling.  All  the  foreign 
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The  inland  commerce  of  the  United  Provinces  is 
greatly  promoted  by  the  facility  of  conveyance  from  one 
part  of  the  country  to  another,  by  means  of  the  nume¬ 
rous  canals.  ^ 

The  Dutch  are,  by  conffitution,  a  cool,  or  rather  character 
phlegmatic  people,  laborious,  patient,  obftinate,  andoftr.e 
perfevering.  When  ftimulated  by  any  predominant  paf-^a£ck* 
Aon,  as  avarice,  or  formerly  love  of  liberty,  they  are 
capable  of  great  exertions.  Economy  and  order  in  the 
management  of  their  pecuniary  concerns  are  common 
among  all  claffes,  with  whom  it  is  an  eftablifhed  maxim 
to  fpend  lefs  than  their  income.  Intcreft  and  love  o£ 
money  regulate  all  their  actions,  and  appear  to  fupplant 
in  their  breafts  every  noble  and  generous  feeling.  Thefe 
prominent  features  in  the  national  character  are,  o£ 
courfe,  modified  by  the  rank  or  fituation  of  the  different 
orders  in  fociety.  The  higher  ranks  value  themfelves 
much  on  their  diftin&ions,  are  referved  to  ftrangers, 
but  affable  and  obliging  to  thofe  with  whom  they  have 
had  an  opportunity  of  becoming  acquainted  5  friendly, 
candid, _and  fincere.  The  mercantile  men  and  traders 
are,  in  general,  fair  and  honeft  in  their  tranfa&ions  \ 
though  their  natural  third  of  gain  fometimes  tempts 
them  to  deceive  and  overreach  their  cuftomers.  The 
lower  ranks  are  ignorant,  dull,  and  flow  of  apprehen- 
fion,  but  open  to  conviction,  and  patient  of  fatigue  and 
labour.  49 

Drcfs,  among  the  Dutch,  is  regulated  lefs  by  fafhion,  Manners 
than  by  an  attention  to  climate  and  feafon.  The  moif-and  cul¬ 
ture  and  inconftancy  of  thefe  require  a  greater  quantity toms' 
of  clothing  than  is  found  necefiary  in  other  countries 
under  the  fame  latitude  \  and,  among  the  ordinary  claf- 
fes,  broad  hats,  large  breeches  and  thick  boots  and 
fhoes,  are  ftill  almoft  univerfal.  Moft  of  the  women 
wear  hats  with  low  crowns  and  very  broad  rims,  with 
jerkins  and  (hort  petticoats  5  and,  what  appears  exceed¬ 
ingly  ridiculous  to  ftrangers,  the  boys  and  girls  wear 
the  fame  drefs  as  the  men  and  women. 

A  clofe  attention  to  regularity  and  neatnefs  in  th6 
ftreets  and  the  interior  of  the  houfes  prevails  throughout 
the  United  Provinces,  but  is  moft  confpicuous  in  North 
Holland.  This  was  at  firft  rendered  neceffary  by  the 
nature  of  the  climate,  to  prevent  ruft  and  mouldinefs 
from  deftroying  their  utenfils  and  furniture,  and  has 
flnee  become  a  habit,  conducive  at  once  to  comfort  and 
to  health.  The  manner  of  living  in  Holland  was,  till 
of  late,  not  a  little  grofs.  Their  diet  confifted  much  of 
high-feafoned  and  failed  meats,  butter,  cheefe,  and  fpi- 
rituous  liquors.  In  no  country  was  gormandizing  re¬ 
duced  more  to  a  fyftem.  Convivial  entertainments  were 
extremely  frequent ;  and  the  interval  between  the  more 
fubftantial  meals  of  dinner,  tea,  and  flipper,  were  filled 
up  with  cakes,  fruits,  jellies,  and  other  light  things  £ 
not  to  mention  fmoking  and  drinking,  which  fupplied 
the  place  of  converfation  (c).  If  we  may  rely  on  the 
report  of  a  late  writer  on  the  ftatiftics  of  Holland*,  the  *  Meteler - 
ftvle  of  living  is  now  much  changed,  though  not  much  Scr6 
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(c)  We  mutt  admit,  that,  in  fo  moift  and  cold  a  climate,  a  full  and  generous  diet  may  be  fafe  if  not  necefiary  ; 
but  the  Dutch,  like  many  of  our  own  countrymen,  abfurdly  carried  the  fame  fyftem  into  their  tropical  colonies. 
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United  improved.  Animal  food  is  become  extremely  rare,  and 
Provinces  piacQ  js  fUppHed  by  a  greater  proportion  of  gin,  tea, 
Univerfity.  anc^  c°ffee.  The  prevailing  amufements  in  winter  are 

« - t — n  dramatic  entertainments  and  ficaiting,  in  which  latter 

they  are  exceedingly  expert. 

The  Dutch  tafie  for  formal  gardens,  flraight  walks, 
trees  and  hedges  clipped  into  fantafiic  Riapes,  and 
flower  roots,  has  long  been  proverbial,  and  has  been 
treated  with  more  contempt  and  ridicule  than  it  deferves. 
At  word,  thefe  are  but  harmlefs  propenfities  •  and,  if 
indulged  in  moderation,  are  well  fuited  to  relieve  the 
famenefs  and  ina&ivity  of  a  retirement  from  the  bufy 
feenes  of  trade  and  commerce. 

UNITY,  in  Poetry.  There  are  three  unities  to  be 
obferved,  viz.  the  unity  of  adlion,  that  of  time,  and 
that  of  place.  In  the  epic  poem,  the  great,  and  almofl 
the  only,  unity,  is  that  of  the  a£tion.  Some  regard  in¬ 
deed  ought  to  be  had  to  that  of  time  ;  for  that  of  place 
there  is  no  room.  The  unity  of  character  is  not  reckon¬ 
ed  among  the  unities.  See  Poetry,  Part  II.  Se&.  3. 

U?>fIVERS  AL,  fomething  that  is  common  to  many 
things  \  or  it  is  one  thing  belonging  to  many  or  all 
things. 

UNIVERSE,  a  collective  name,  fignifying  the  whole 
world  ^  or  the  affemblage  of  heaven  and  earth,  with  all 
things  therein.  See  Astronomy  and  Geography. 

UNIVERSITY,  is  the  name  of  a  corporation  form¬ 
ed  for  the  education  of  youth  in  the  liberal  arts  and 
fciences,  and  authorized  to  admit  fuch  as  have  ftudied 
in  it,  to  certain  degrees  in  different  faculties,  which  not 
only  ferve  as  certificates  of  proficiency  in  fcience,  but 
alfo  confer  on  thofe  who  obtain  them  confiderable  privi¬ 
leges  within  the  univerfity,  as  well  as  fome  rank  in  the 
date,  without  it.  Univerfities  generally  comprehend 
within  them  one  or  more  colleges  :  but  this  is  not  always 
the  cafe  ;  for  the  univerfity  of  St  Andrew’s  was  in  being 
before  either  of  its  colleges  was  founded,  and  it  would 
continue  in  being,  with  all  its  privileges,  though  both 
its  colleges  were  levelled  with  the  duff. 

In  every  univerfity  with  which  we  are  acquainted, 
there  are  four  faculties,  viz.  Theology ,  Law ,  Phyfic, 
and  the  Arts  and  Sciences ,  comprehending  mathematics, 
natural,  and  moral  philofophy,  &c.  :  and  in  Oxford, 
Cambridge,  and  fome  other  univerfities,  Mujic  is  con- 
fidered  as  a  fifth  faculty.  In  each  of  thefe  there  are 
two  degrees,  thofe  of  Bache/or  and  DoBor;  for  though 
in  the  univerfities  of  Great  Britain  and  Ireland  we  have 
no  fuch  degree  as  DoBor  in  Arts  and  Sciences,  our  Maf 
ter  of  Arts  anfwers  to  the  degree  of  DoBor  in  Philofophy 
which  is  conferred  by  many  of  the  univerfities  on  the 
continent. 

Univerfities  in  their  prefent  form,  and  with  their  pre¬ 
sent  privileges,  are  inftitutions  comparatively  modern. 
They  fprang  from  the  convents  of  regular  clergy,  or 
rrom  the  chapters  of  cathedrals  in  the  church  of  Rome 
where  young  men  were  educated  for  holy  orders,  in  that 
dark  period  when  the  clergy  poffeffed  all  the  little  erudi¬ 
tion  which  was  left,  in  Europe.  Thefe  convents  were 
lemmaries  of  learning  probably  from  their  firfi  inflitu- 
tion  ;  and  we  know  with  certainty,  that  in  Old  Aber¬ 


deen  there  was  a  monaftery  in  which  youth  were  inftru&.  Univerfity 
ed  in  theology ,  the  canon  law,  and  the  fchool philofophy, 
at  lead  200  years  before  the  univerfity  and  King’s  Col¬ 
lege  were  founded.  The  fame  was  doubtlefs  the  cafe  in 
Oxford  and  Cambridge,  and  probably  in  every  town  in 
Europe,  where  there  is  now  a  univerfity  which  has  any 
claim  to  be  called  ancient  5  for  it  was  not  till  the  more 
eminent  of  the  laity  began  to  fee  the  importance  of  lite¬ 
rature  and  fcience, that  univerfities  difiindt  from  convents 
were  founded,  with  the  privilege  of  admitting  to  degrees, 
which  conferred  fome  rank  in  civil  fociety.  Thefe  uni¬ 
verfities  have  long  been  confidered  as  lay  corporations  j 
but  as  a  proof  that  they  had  the  ecclefiaftical  origin 
which  we  have  afiigncd  to  them,  it  will  be  fufficient  to 
wbferve,  that  the  pope  arrogated  to  himfelf  the  right  of 
veiling  them  with  all  their  privileges  and  that,  prior 
to  the  Reformation,  every  univerfity  in  Europe  conferred 
its  degrees  in  all  the  faculties  by  authority  derived  from 
a  papal  bull. 

It  is  perhaps  no  improbable  conje&ure,  that  the 
church  of  Rome  derived  her  idea  of  academical  honours 
from  the  Jews,  among  whom  literary  difiin&ions  ex¬ 
tremely  fimilar  fubfifled  before  the  nativity  of  our  Sa¬ 
viour.  Among  them,  the  young  fludent,  with  refpeft 
to  his  learning,  was  called  a  difciple ;  from  his  minority 
a  junior ;  and  the  chofen  or  eleBed ,  on  account  of  his 
election  into  the  number  of  difciples.  When  he  had 
made  fome  progrefs  in  knowledge,  and  was  deemed 
worthy  of  a  degree,  he  was  by  impofition  of  hands  made 
*73n,  a  companion  to  a  Rabbi ,  the  perfon  who  officiates 
uling  this  form,  I  ajfociate  thee ,  or,  Be  thou  ajfociated ; 
and  as  foon  afterwards  as  he  was  thought  worthy  to 
teach  others,  the  ajfociate  was  raifed  to  the  rank  of  Rab¬ 
bi.  Whether  this  procefs  fuggefled  the  idea  or  not,  it 
has  certainly  fome  refemblance  to  that  by  which  a  young 
man  in  our  univerfities  pafies  through  the  degree  of 
Bachelor  to  that  of  Majlcr  of  j4rts  or  DoBor . 

The  mod  ancient  univerfities  in  Europe  are  thofe  of 
Oxford,  Cambridge,  Paris,  Salamanca,  and  Bo¬ 
logna  ;  and,  in  the  two  Engliffi  univerfities,  the  firft 
colleges  are  thofe  of  Univerfity ,  B allot,  and  Merton ,  in 
the  former,  and  St  Peter's  in  the  latter.  Oxford  and 
Cambridge,  however,  were  univerfities,  or,  as  they  were 
then  called,  fludies,  fome  hundreds  of  years  before  col¬ 
leges  or  fchool s  were  built  in  them  ;  for  the  former  flou- 
rifhed  as  a  feminary  of  learning  in  the  reign  of  Alfred 
the  Groat,  and  the  other,  could  we  believe  its  partial 
partizans,  at  a  period  Rill  earlier.  The  univerfities  of 
Scotland  are  four,  St  Andrews,  Glasgow,  Aber¬ 
deen,  and  Edinburgh.  In  Ireland  there  is  but  one 
univerfity,  viz.  that  of  Dublin,  founded  by  Queen 
Elizabeth,  and  very  richly  endowed. 

An  idle  controverfy  has  been  agitated,  whether  the 
confiitution  of  the  Englifh  or  of  the  Scotch  univerfities 
be  beft  adapted  to  anfwer  the  ends  of  their  inftitution  5 
and,  as  might  be  expelled,  it  has  been  differently  deci¬ 
ded,  according  to  the  partialities  of  thofe  who  have  writ¬ 
ten  on  the  fubjeft.  Were  we  to  hazard  our  ovrn  opi¬ 
nion,  we  ffiould  fay,  that  each  has  its  advantages  and 
difadvantages  \  and  that  while  the  Englifti  univerfities, 
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rfity  aided  by  their  great  fchools,  to  which  we  have  nothing 
that  can  be  compared,  are  unqueftionably  fitted  to  carry 
V<viv"  their  young  members  fartheft  in  the  knowledge  of  the 
u"  learned  languages,  the  mode  of  teaching  in  our  own 
univerfities  is  better  adapted  to  the  promotion  of  arts  and 
feiences,  and  the  communication  of  that  knowledge 
which  is  of  moft  importance  in  a&ive  life. 

UNIVEKSITT-Courts ,  in  England.  The  two  univer¬ 
fities  enjoy  the  foie  jurifdi&ion,  in  exclufion  of  the  king’s 
courts,  over  all  civil  a&ions  and  fuits  whatfoever,  where 
a  fcholar  or  privileged  perfon  is  one  of  the  parties;  ex¬ 
cepting  in  fuch  cafes  where  the  right  of  freehold  is  con¬ 
cerned.  And  then  by  the  univerfity  charter  they  are 
at  liberty  to  try  and  determine,  either  according  to  the 
common  law  of  the  land,  or  according  to  their  own  lo¬ 
cal  cufioms,  at  their  difcretion  ;  which  has  generally  led 
them  to  carry  on  their  procefs  in  a  courfe  much  confor¬ 
med  to  the  civil  law. 

This  privilege,  fo  far  as  it  relates  to  civil  caufes,  is 
cxercifed  at  Oxford  in  the  chancellor’s  court;  the  judge 
of  which  is  the  vice-chancellor,  his  deputy,  or  affeffor. 
From  his  fentence  an  appeal  lies  to  delegates  appointed 
by  the  congregation ;  from  thence  to  other  delegates 
of  the  houfe  of  con  vocation;  and  if  they  all  three  concur 
in  the  fame  fentence,  it  is  final,  at  leaf!  by  the  flatutes 
of  the  univerfity,  according  to  the  rule  of  the  civil  law. 
But  if  there  be  any  difcordance  or  variation  in  any  of 
the  three  fentences,  an  appeal  lies  in  the  1  aft  refort  to 
judges  delegates  appointed  by  the  crown,  under  the  great 
feal  in  chancery. 

As  to  the  jurifdi&ion  of  the  univerfity  courts  in  cri¬ 
minal  matters,  the  chancellor’s  court  at  Oxford,  and 
probably  alfo  that  of  Cambridge,  hath  authority  to  try 
all  offences  or  mifdemeanors  under  the  degree  of  treafon, 
felony,  or  mayhem ;  and  the  trial  of  treafon,  felony,  and 
mayhem,  by  a  particular  charter,  is  committed  to  the 
univerfity  jurifdi&ion  in  another  court,  namely,  the 
court  of  the  lord  high  fie  ward  of  the  univerfity. 

The  procefs  of  the  trial  is  this.  The  high  fleward 
ilfues  one  precept  to  the  fheriff  of  the  county,  who 
thereupon  returns  a  panel  of  18  freeholders;  and  ano¬ 
ther  precept  to  the  bedells  of  the  univerfity,  who  there¬ 
upon  return  a  panel  of  18  matriculated  laymen,  laicos 
privilegio  univerjitatis  gaudentes:  and  by  a  jury  formed 
de  medietate ,  half  of  freeholders  and  half  matriculated 
perfons,  is  the  indi&ment  to  be  tried;  and  that  in  the 
guildhall  of  the  city  of  Oxford.  And  if  execution  be 
neceffary  to  be  awarded  in  confequence  of  finding  the 
party  guilty,  the  fheriff  of  the  county  mufl  execute  the 
univerfity  procefs ;  to  which  he  is  annually  bound  by 
an  oath. 

VOCABULARY,  in  Gra??i?nar ,  denotes  the  col¬ 
lection  of  the  words  of  a  language,  with  their  fignifica- 
tions,  otherwife  called  a  di&ionary ,  lexicon,  or  nomen¬ 
clature,  See  Dictionary. 

A  vocabulary  is  properly  a  fmaller  kind  of  dictionary, 
which  does  not  enter  fo  minutely  into  the  origin  and 
different  acceptations  of  words. 

VOCAL,  fomething  that  relates  to  the  voice  or 
fpeech;  thus  vocal  mufic  is  that  fet  to  words,  efpecially 
verfes,  and  to  be  performed  by  the  voice;  in  contradif- 
tinCtion  to  inflrumental  mufic,  compofed  only  for  inilru- 
ments,  without  finging. 

VOCATIVE,"  in  Grammar,  the  fifth  ftate  or  cafe 
nouns.  See  Grammar. 
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VOETIUS  or  Voet,  Gisbert,  an  eminent  divine  Voetius 
of  the  1 6th  century,  was  profeffor  of  divinity  and  the  II 
Oriental  tongues  at  Utrecht,  where  he  was  alfo  minifler.  Vol2a* 
He  affifled  at  the  fynod  of  Dort;  and  died  in  1676, 
aged  87.  He  wrote  a  great  number  of  works;  and 
was  the  declared  enemy  of  Des  Cartes  and  his  philofo- 
phy.  His  followers  are  called  Voetians .  Voetius  had 
two  fons,  Daniel  and  Paul,  both  authors.  John  Voetius, 
the  fon  of  Paul,  was  do&orand  profeffor  of  law  at  Her- 
born,  and  wrote  a  commentary  on  the  PandeCls. 

VOICE,  a  found  produced  in  the  throat  and  mouth 
of  an  animal,  by  peculiar  organs. 

Voices  are  either  articulate  or  inarticulate.  Articu¬ 
late  voices  are  thofe  whereof  feveral  confpire  together  to 
form  fome  affemblage  or  little  fyilem  of  founds:  fuch 
are  the  voices  exprefling  the  letters  of  an  alphabet,  num¬ 
bers  of  which  joined  together  form  words.  Inarticulate 
voices  are  fuch  as  are  not  organized,  or  affembled  into 
words;  fuch  is  the  barking  of  dogs,  the  braying  of  affes, 
the  hiffing  of  ferpents,  the  finging  of  birds,  &c. 

For  a  defeription  of  the  organs  of  the  voice,  fee  Ana¬ 
tomy  ;  fee  alfo  Physiology  Index . 

Voice,  in  Grammar,  a  circum fiance  in  verbs,  where¬ 
by  they  come  to  be  confidered  as  either  a£live  or  paffive, 
i.  e .  either  expreffing  an  aftion  impreffed  on  another 
fubjedl,  as,  I  beat;  or  receiving  it  from  another,  as,  / 
am  beaten .  See  Grammar. 

Voice,  in  matters  of  eledlion,  denotes  a  vote  or  fuf- 
frage. 

Voice,  in  Oratory .  See  Declamation;  Reading, 

N°  5.;  and  Oratory,  N°  129 — 13 1. 

VOLANT,  in  Heraldry,  is  when  a  bird,  in  a  coat 
of  arms,  is  drawn  dying,  or  having  its  wings  fpread  out. 

VOLA1ILE,  in  Phyjics ,  fomething  that  is  eafily 
diffipated  by  fire  or  heat. 

Volatile  Alkali .  See  Ammonia,  Chemistry  In -  - 
de  x, 

VOLATILISATION,  the  art  of  rendering  fixed 
bodies  volatile,  or  of  refolving  them  by  fire  into  a  va¬ 
pour. 

VOLCANO,  a  name  given  to  burning  mountains, 
or  to  vent>  for  fubterraneous  fires.  See  Geology  In¬ 
dex,  ./Etna,  Hecla,  Sec. 

VOLERY,  a  bird-cage,  of  fuch  a  fize  that  the  birds 
have  room  to  fly  up  and  down  in  it. 

VOLGA,  the  largefl  river  in  Europe,  derives  its  ori¬ 
gin  from  two  fmall  lakes  in  the  forefl  of  Volkonfki  a- 
bout  80  miles  from  Tver,  a  town  in  Ruffia.  It  is  navL 
gable  a  few  miles  above  that  town.  This  noble  river 
waters  fome  of  the  finefl  provinces  in  the  Ruffian  empire, 
and  at  lafi  falls  into  the  Cafpian  fea  by  feveral  mouths, 
below  Aflracan. 

The  Volga  is  fubje£t  to  annual  inundation.  In  the 
year  1774,  the  inundations  exceeded  the  lowefl  water¬ 
mark  by  nearly  40  feet,  fince  which  period  they  have 
been  rather  on  the  decline;  for  in  177 5,  theyrofe  only 
to  39  feet  2  inches  above  that  mark;  in  1782,  they 
rofe  to  26  feet;  in  1785,  to  2.5  feet  2  inches  ;  and  in 
the  year  179-1,  their  height  was  the- fame.  Pallas  is  of- 
opinion  that  this  phenomenon  may  have  originated  from 
the  diminifhed  quantity  of  fnow  and  rain  which  had  fal¬ 
len  in  the  higher  countries;  from  the  greater  evapora¬ 
tion  of  the  Cafpian  fea,  and  the  gradual  extenfion  of  the 
different  mouths  of  the  river,  or  perhaps  from  the  joint 
operation  of  all  the fe  caufes. 

VOLITION, 
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Voltaire. 


VOL 

VOLITION,  an  a6l  of  willing. 
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sics. 

VOLLEY,  a  military  falute,  made  by  difcharging 
a  great  number  of  fire  arms  at  the  fame  time. 

VOLONES,  in  Homan  antiquity,  (laves  who  in  the 
Punic  war  voluntarily  offered  their  fcrvice  to  the  (late, 
which  is  the  reafon  of  the  appellation  ;  upon  which  they 
were  admitted  to  citizenfhip,  as  none  but  freemen  could 
be  foldiers. 

VOLT,  in  the  manege,  a  round  or  circular  tread  ; 
and  hence,  by  the  phrafe  to  make  volts,  is  underflood  a 
gate  of  two  treads,  made  by  a  horfe  going  (idewife  round 
a  centre,  in  fuch  a  manner  that  thefe  two  treads  make 
parallel  tracks  ;  .one  larger,  made  by  the  fore-feet,  and 
another  fmaller,  made  by  the  hind-feet  ;  the  croup  ap¬ 
proaching  towards  the  centre,  and  the  (houlders  bearing 
out. 

VOLTAIRE,  Francis  Arouet  de,  a  celebrated 
French  author,  was  born  at  Paris,  February  20.  1694* 
His  father,  Francis  Arouet,  was  aticien  notaire  au  Cha¬ 
telet,  and  treafurer  of  the  chamber  of  accounts  ;  his 
mother,  Mary-Margaret  Draumart.  At  the  birth  of 
this  extraordinary  man,  who  lived  to  the  age  of  85 
years  and  fome  months,  there  was  little  probability  of 
his  being  reared,  and  for  a  confiderable  time  he  con¬ 
tinued  remarkably  feeble.  In  his  earlieft  years  he  dis¬ 
played  a  ready  wit  and  a  fprightly  imagination  ;  and, 
as  he  faid  of  himfelf,  made  verfes  before  he  was  out  of 
his  cradle.  He  was  educated,  under  Father  Pore,  in 
the  college  of  Louis  the  Great  ;  and  fuch  was  his  pro¬ 
ficiency,  that  many  of  his  effays  are  now  exifling,  which, 
though  written  when  he  was  between  I2  and  14,  fhow 
no  marks  of  infancy.  The  famous  Ninon  de  PEnclos, 
to  whom  this  ingenious  boy  was  introduced,  left  him  a 
legacy  of  2000  livres  to  buy  him  a  library.  Having 
been  fent  to  the  equity  fchools  on  his  quitting  college, 
he  was  fo  difgufted  with  the  drynefs  of  the  law,  that  he 
devoted  himfelf  entirely  to  the  mufes.  He  was  admit¬ 
ted  into  the  company  of  the  abbe  Cheaulieu,  the  mar¬ 
quis  de  la  Fare,  the  duke  de  Sully,  the  grand  prior  of 
Vendome,  Marfhal  Villars,  and  the  chevalier  du  Bouil¬ 
lon  ;  and  caught  from  them  that  eafy  tafte  and  delicate 
humour  which  diftinguifhed  the  court  of  Louis  XIV. 
Voltaire  had  early  imbibed  a  turn  for  fatire  ;  and,  for 
fome  philippics  againft  the  government,  was  imprifon- 
ed  almoft  a  year  in  the  Baftile.  He  had  before  this 
period  produced  the  tragedy  of  Oedipus,  which  vras  re- 
prefented  in  1718  with  great  fuccefi  ;  and  the  duke  of 
Orleans  happening  to  fee  it  performed,  was  fo  delighted, 
that  he  obtained  his  releafe  from  prifon.  The  poet 
waiting  on  the  duke  to  return  thanks ;  “  Be  wife  (faid 
the  duke),  and  I  will  take  care  of  you.”  “  I  am  in¬ 
finitely  obliged  (replied  the  young  man)  ;  but  I  intreat 
your  royal  highnefs  not  to  trouble  yourfelf  any  farther 
about  my  lodging  or  board.” 

He  began  his  Hennade  before  he  was  1 8.  Having 
one  day  read  feveral  cantos  of  this  poem  when  on  a  vifit 
to  his  intimate  friend,  the  young  prefident  de  Maifons, 
he  was  fo  teafed  with  obje&ions,  that  he  loft  pati¬ 
ence,  and  threw  his  manufeript  into  the  fire.  The  pre- 
iident  Henaut  with  difficulty  refeued  it.  u  Remem¬ 
ber  (faid  Mr  Henaut  to  him,  in  one  of  his  letters)  it 
was  I  that  fayed  the  Henriade,  and  that  it  coft  me  a 
bandfome  pair  of  ruffles.”  Some  years  after,  feveral 
copies  of  this  poem  having  got  abroad,  while  it 
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only  a  (ketch,  an  edition  of  it  was  publifhed,  with  many 
chafms,  under  the  title  of  The  League.  Inftead  of  fame  '■ 
and  friends,  the  author  gained  only  enemies  and  morti¬ 
fication,  by  this  firft  edition.  The  bigots  took  fire  at 
it,  and  the  poet  was  confidered  as  highly  criminal  for 
praifing  Admiral  Coligny  and  Queen  Elizabeth.  En¬ 
deavours  were  even  ufed  to  get  the  piece  fupprefied  •  but 
this  ftrange  defign  proved  abortive.  His  chagrin,  on 
this  occafion,  firft  infpired  him  with  the  thought  of  vi- 
fiting  England,  in  order  to  finifh  the  work,  and  repu¬ 
blic  it  in  a  land  of  liberty.  He  was  right  ;  for  King 
George  I.  and  more  particularly  the  princefs  of  Wales 
afterwards  queen  of  England,  raifed  an  immenfe  fub- 
feription  for  him.  Their  liberality  laid  the  foundation 
of  his  fortune  ;  for  on  his  return  to  France  in  1728,  he 
put  his  money  into  a  lottery  eftabliflied  by  M.  Destortes, 
comptroller-general  of  the  finances.  The  adventurers 
received  a  rent  charge  on  the  Hotel-de-Ville  for  their 
tickets  ;  and  the  prizes  were  paid  in  ready  money  ;  fo 
that  if  a  foeiety  had  taken  all  the  tickets,  it  would  have 
gained  a  million  of  livres.  He  joined  with  a  numerous 
company  of  adventurers,  and  ivas  fortunate. 

His  Lettres  Philofoplilques,  abounding  in  bold  expref- 
fions  and  indecent  witticifms  againft  religion,  having 
been  burnt  by  a  decree  of  the  parliament  of  Paris,  and 
a  warrant  being  iffued  for  apprehending  the  author  in 
1 733?  Voltaire  prudently  withdrew;  and  was  (helfered 
by  the  marchionefs  du  Chatelet,  in  her  caftle  of  Cirey, 
on  the  borders  of  Champagne  and  Lorraine,  who  enter¬ 
ed  with  him  on  the  ftudy  of  the  fyftem  of  Leibnitz,  and 
the  Principia  of  Newton.  A  gallery  was  built,  in  which 
Voltaire  formed  a  good  colle&ion  of  natural  hiftory,  and 
made  an  infinite  number  of  experiments  on  light  and 
ele&ricity.  He  laboured  in  the  mean  time  on  his  Ele¬ 
ments  of  the  Newtonian  Philofophy,  then  totally  un¬ 
known  in  France,  and  which  the  numerous  admirers  of 
Des  Cartes  were  little  defirous  ftrould  be  known.  In  the 
niidft  of  thefe  philofophic  purfuits  he  produced  the  tra¬ 
gedy  of  Almira.  He  w7a$  now  in  the  meridian  of  his  age 
and  genius,  as  was  evident  from  the  tragedy  of  Maho¬ 
met,  firft  acled  in  1741  ;  but  it  was  reprefented  to  the 
procureur-general  as  a  performance  offenfive  to  religion  ; 
and  the  author,  by  order  of  Cardinal  Fleury,  tvithdrew 
it  from  the  ftage.  Merope,  played  two  years  after,  1743, 
gave  an  idea  of  a  fpeeies  of  tragedy,  of  which  few  mo¬ 
dels  had  exifted.  It  was  at  the  representation  of  this 
tragedy,  that  the  pit  and  boxes  were  clamorous  for  a 
fight  of  the  author ;  yet  it  w'as  feverely  criticifed  when 
it  came  from  the  prefs.  He  now  became  a  favourite  at 
court,  through  the  intereft  of  Madame  d’Etiole,  after¬ 
wards  marchionefs  of  Pompadour.  He  was  appointed  a 
gentleman  of  the  bed-chamber  in  ordinary,  and  biftorio- 
grapher  of  France.  He  had  frequently  attempted  to 
gain  admittance  into  the  Academy  of  Sciences,  but  could 
not  obtain  his  wifli  till  1746,  when  he  was  the  firft  who 
broke  through  the  abfurd  euftom  of  filling  an  inaugural 
fpeech  with  the  fulfomc  adulation  of  Richelieu  ;  an  ex¬ 
ample  foon  followed  by  other  academicians.  From  the 
fatires  occafioned  by  this  innovation  he  felt  fo  much  un- 
eafinefs,  that  he  was  glad  to  retire  with  the  marchionefs 
du  Chatelet  to  Luneville,  in  the  neighbourhood  of  King 
Staniflaus.  The  marchionefs  dying  in  1749,  Voltaire 
returned  to  Paris,  where  his  (lay  was  but  thort.  The 
king  of  Pruffia  now  gave  Voltaire  an  invitation  to  live 
was  with  him,  w  hich  lie  accepted  towards  the  end  of  Au- 
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V  aire.  ruft  1750.  On  Ins  arrival  at  Berlin,  he  was  imme- 
-  r— '  lately  prefented  with  the  Order  of  Merit,  the  hey  of 
chamberlain ,  and  a  penfon  of  20,000  livres.  From  the 
particular  refpe&  that  was  paid  to  him,  his  time  was 
now  fpent  in  the  moft  agreeable  manner;  his  apartments 
were  under  thofe  of  the  king,  whom  he  was  -allowed  to 
vifit  at  dated  hours,  to  read  with  him  the  bed  works  of 
either  ancient  or  modern  authors,  and  to  affift  his  maje- 
dy  in  the  literary  productions  by  which  he  relieved  the 
cares  of  government.  But  a  difpute  which  arofe  be¬ 
tween  him  and  Maupertuis  foon  brought  on  his  difgrace. 
Maupertuis  was  at  fotne  pains  to  have  it  reported  at 
court,  that  one  day  while  General  Manftein  happened 
to  be 'in  the  apartments  of  M.  de  Voltaire,  who  was  then 
translating  jnto  French  the  Memoirs  of  Ruffia,  conipnfed 
by  that  officer,  the  king,  in  his  ufual  manner,  fent-a  co¬ 
py  of  verfes  to  be  examined,  when  Voltaire  faid  to  IVTan- 
dein,  44  Let  us  leave  off  for  the  prefent,  my  friend;  you 
fee  the  king  has  fent  me  his  dirty  linen  to  wadi,  I  will 
wafh  yours  another  time.”  A  fingle  word  is  foraetimes 
Sufficient  to  ruin  a  man  at  court;  Maupertuis  imputed 
fuch  a  word  to  Voltaire,  and  fucceedcd.  It  was  about 
this  very  time  that  Maupertuis  publilhed  his  very  ft  range 
Philofophical  Letters;  and  M.  de  Voltaire  did  not  fail 
to  heighten,  with  his  utmoft  powers  of  raillery,  every 
thing  which  he  found,  or  could  make  ridiculous,  in  the 
projects  of  M.  Maupertuis,  who  was  careful  to  unite  his 
own  caufe  with  that  of  the  king;  Voltaire  was  confider- 
ed  as  having  failed  in  refpeCt  to  his  majefty ;  and  there¬ 
fore,  in  the  moft  refpeClful  manner,  he  returned  to  the 
king  his  chamberlain’s  key,  and  the  crofs  of  his  Order 
of  Merit;  accompanied  with  four  lines  of  verfe,in  which 
he,  with  great  delicacy,  compares  his  fituation  tolhat  of 
a  jealous  lover,  who  fends  back  the  picture  of  his  mif- 
trefs.  The  king  returned  the  key  and  the  ribbon ;  but 
they  were  not  followed  by  an  immediate  reconciliation. 
Voltaire  fet  out  to  pay  a  vifit  to  her  highnefs  the  duehefs 
of  Gotha,  who  honoured  him  with  her  triendfhip  as  long 
as  (he  lived.  While  he  remained  at  Gotha,  Maupertuis 
employed  all  his  batteries  againft  him:  Voltaire  wasar- 
refted  by  the  king’s  orders,  but  afterwards  releafed.  . 

He  now  fettled  near  Geneva  ;  but  afterward  being 
obliged  to  quit  that  republic,  he  purchafed  the  caftle  of 
Ferney  in  France,  about  a  league  from  the  lake  of  Ge¬ 
neva.  It  was  here  that  he  undertook  the  defence  of  the 
celebrated  family  of  Calas ;  and  it  was  not  long  before 
he  had  a  fecond  opportunity  of  vindicating  the  inno¬ 
cence  of  another  condemned  family  of  the  name  of  Sir - 
ven.  It  is  fomewhat  remarkable,  that  in  the  year  1774’ 
he  had  the  third  time  a  lingular  opportunity  of  employ^ 
ing  that  fame  zeal  which  he  had  the  good  fortune  to 
difplay  in  the  fatal  catallrophe  of  the  families  of  Calas 
and  Sirven. 

In  this  retreat  M.  Voltaire  continued  long  to  enjoy 
the  pleafures  of  a  rural  life,  accompanied  with  tne  ad¬ 
miration  of  a  vail  number  of  wits  and  philofophers 
throughout  all  Europe.  Wearied  at  length,  however, 
with  his  fituation,  or  yielding  to  the  importunities  of 
friends,  he  came  to  Paris  about  the  beginning  of  the 
year  1778,  where  he  wrote  a  new  tragedy  called  Irene . 
By  this  time  his  underftanding  feems  to  have  been  im¬ 
paired,  either  through  the  infirmities  of  age,  or  conti¬ 
nued  intoxication  by  the  flattery  of  others  ;  and  he  ridi- 
culoufiy  fuffered  himfelf  to  be  crowned  in  public  with 
laurel,  in  teftimony  of  his  great  poetical  merit,.  He  did 


not  long  furvive  this  farce  :  for  having  overheated  him-  Voltaire, 
felf  with  receiving  vifits,  and  exhaufted  his  fpirits  by  ^11 
fupplying  a  perpetual  fund  of  converfation,  he  was  firft  ,  (> 

feized  with  a  fpitting  of  blood  5  and  at  laft  becoming 
reftlefs  in  the  night-time,  he  was  obliged  to  ufe  a  fopo- 
rific  medicine.  Of  this  he  unluckily  one  night  took  fo 
large  a  dofe,  that  he  llept  36  hours,  and  expired  a  very 
fhort  time  after  awakening  from  it. 

VOLUME,  in  matters  of  literature,  a  book  or  writ¬ 
ing  of  a  juft  bulk  to  be  bound  by  itfelf.  The  name  is 
derived  from  the  Latin  volvere,  u  to  roll  up;”  the  an¬ 
cient  manner  of  making  up  books  being  in  rolls  of  bark 
or  parchment.  See  Book. 

VOLUNTARY,  in  Mafic ,  a  piece  played  by  a  mu- 
fician  extempore,  according  to  his  fancy.  This  is  often 
ufed  before  he  begins  to  fet  himfelf  to  play  any  particur 
lar  compofition  to  try  the  inftrument,  and  to  lead  him 
into  the  key  of  the  piece  intends  to  perform. 

VOLUNTEERS,  perfons  who,  of  their  own  ac¬ 
cord,  for  the  fervice  of  the  prince  or  ftate,  ferve  in  the 
army  without  being  enlifted,  to  gain  honour  and  prefer¬ 
ment. 

VOLVOX,  a  genus  of  animals  belonging  to  the  ver¬ 
mes  infuforia .  See  Helminthology  Index . 

VOLUSENUS.  See  Wilson. 

•  VOLUTA,  a  genus  of  fhell-fifti.  See  Concholo 
GY  Index . 

VOLUTE,  in  ArchiteEiure ,  a  kind  of  fpiral  fcroll 
ufed  in  Ionic  and  Compofite  capitals,  whereof  it  makes 
the  principal  chara£teriftic  and  ornament. 

VOMICA,  in  Medicine,  an  abfeefs  of  the  lungs. 

See  Medicine,  N°  186. 

Nux  Vomica, ,  ill  Pharmacy,  See  Materia  Me- 
DICA  Index . 

VOMIT.  See  Emetic,  Materia  Medica  Index. 

VOMITING,  a  retrograde  fpafmodic  motion  of  the 
mufcular  fibres  of  the  cefophagus,  ftomach,  and  intef- 
tines,  attended  with  ftrong  convulfions  of  the  mufcles  of 
the  abdomen  and  diaphragm  ;  which  when  gentle  cre¬ 
ate  a  naufea,  when  violent  a  vomiting. 

VOORN,  one  of  the  iflands  of  Holland,  bounded  by 
the  river  Maes,  which  divides  it  from  the  continent, 
and  the  ifland  of  Iflemunde,  on  the  north  ;  by  the  fea 
called  Bies  bofeh ,  on  the  eaft  ;  by  another  branch  of  the 
Maes,  which  divides  it  from  the  ifiands  of  Goree  and 
Overflackee,  on  the  foutli  ;  and  by  the  German  fea  on 
the  weft  ;  being  about  24  miles  long,  and  five  broad. 

VORTEX,  in  Meteorologij ,  a  whirlwind,  or  fudden, 
rapid,  and  violent  motion  of  the  air  in  circles;  or  that 
motion  of  the  water  called  an  eddy  or  whirlpool. 

Vortex,  in  the  Cartefian  philofophy,  is  a  fyftcm  or 
colle&ion  of  particles  of  matter  moving  the  fame  way, 
and  round  the  fame  axis. 

VORTICELLA,  an  animalcule.  See  Microscope. 

VOSS1US,  John  Gerard,  a  moft  learned  and  la¬ 
borious  writer  of  the  17th  century,  was  of  a  confiderable 
family  in  the  Netherlands;  and  was  born  in  1577,  in 
the  palatinate,  near  Heidelberg,  at  a  place  where  his 
father  John  Voftius  was  minifter.  He  was  made  direc¬ 
tor  of  the  college  of  Dort,  and  afterwards  profeffor  of 
eloquence  and  chronology  at  Leyden,  from  whence  he 
was  called  in  1633  to  Amfterdam,  to  fill  the  chair  of 
profeffor  of  hiftory.  He  died  in  1649. 

VOTE,  the  fuffrage  or  refc.lve  of  each  of  the  mem¬ 
bers  of  an  affembly,  where  any  affair  is  to  be  carried  by 
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a  majority  ;  but  more  particularly  ufed  for  the  refolves 
of  the  members  of  either  houfe  of  parliament. 
j  VOTIVE  MEDALS,  thofe  on  which  are  expreffcd  the 
vows  of  the  people  for  the  emperors  or  empreffes.  See 
Medal. 

VOW,  a  folemn  and  religious  promife  or  oath.  See 
Oath. 

The  ufe  of  vows  is  found  in  moll  religions.  They 
make  up  a  confiderable  part  of  the  Pagan  worffiip,  be¬ 
ing  made  either  in  confequencc  of  fome  deliverance,  un¬ 
der  fome  preffing  neceffity,  or  for  the  fuccefs  of  fome  en- 
terprife.  Among  the  Jews,  all  vows  were  to  be  volun¬ 
tary,  and  made  by  perfons  wholly  in  their  own  power  ; 
and  if  fuch  perfon  made  a  vow  in  any  thing  lawful  and 
poffible,  he  was  obliged  to  fulfil  it.  If  he  appointed  no 
particular  time  for  accomplifhing  his  vow,  he  was  bound 
to  do  it  inftantly,  led  by  delay  he  fhould  prove  lefs  able, 
or  be  unwilling,  to  execute  bis  promife.  Among  the 
Romani ds,  a  perfon  is  condituted  a  religious  by  taking 
three  vows  5  that  of  poverty,  chadity,  and  obedience. 

Vows,  among  the  Romans,  fignified  facrifices,  offer¬ 
ings,  prefents,  and  prayers  made  for  the  Csefars,  and  em¬ 
perors,  particularly  for  their  profperity  and  the  continu¬ 
ance  of  their  empire.  Thefc  were  at  fird  made  every 
five  years,  then  every  15,  and  afterwards  every  20,  and 
/were  called  quinquennalia ,  decennalia ,  and  vincennalia . 

VOWEL,  in  Grammar ,  a  letter  which  affords  a 
complete  found  of  itfelf,  or  a  letter  fo  fimple  as  only  to 
need  a  bare  opening  of  the  mouth  to  make  it  heard,  and 
to  form  a  diftinCt  voice.  The  vowels  are  fix  in  number, 
viz.  A,  E,  I,  O,  U,  V. 

Vowel,  John .  See  Hooker. 

UPHOLSTER,  Upholsterer,  or  Upholder ,  a 
tradefman  that  makes  beds,  and  all  forts  of  furniture 
thereunto  belonging,  8tc. 

UPLAND,  denotes  high  ground,  or,  as  fome  call  it, 
terra  jirtna,  by  which  it  dands  oppofed  to  fuch  as  is 
moorifh,  marffiy,  or  low. 

Upland,  a  province  of  Sweden,  bounded  on  the 
north-ead  by  the  Baltic  fea,  on  the  fouth  by  the  fea  of 
Suder mania,  and  on  the  welt  by  Wedmania  and  Geftri- 
cia,  from  which  it  is  feparated  by  the  river  Dela.  It  is 
about  70  miles  in  length  and  45  in  breadth,  and  con¬ 
tains  mines  of  iron  and  lead.  Stockholm  is  the  capital. 

UPSAL,  a  rich  and  confiderable  city  of  Sweden,  in 
Upland,  with  a  famous  univerfity,  and  an  archbiffiop’s 
fee.  The  town  is  pretty  large,  and  as  draight  as  a  line  ; 
but  mod  of  the  houfes  are  of  wood,  covered  with  birch 
bark,  with  turf  on  the  top.  On  an  eminence,  to  the 
fouth  of  the  town,  is  a  ruined  cadle.  Thofe  that  view 
the  town  from  hence  would  take  it  to  be  a  garden,  wliofe 
dreets  reprefent  the  alleys  ;  and  the  houfes,  which  are 
covered  with  turf,  the  grafs-plots.  It  was  formerly  the 
refidence  of  the  kings,  and  is  now  the  ufual  place  where 
they  are  crowned.  It  is  feated  on  the  river  Sala,  ovei 
which  there  are  two  bridges.  It  is  26  miles  north-wed 
of  Stockholm.  E.  Long.  17.  48.  N.  Lat.  $9.  52. 

UPUPA,  a  genus  of  birds  belonging  to  the  order  of 
Piece.  See  Ornithology  Index. 

UR  in  Ancient  Geography ,  a  citadel  of  Mefopotamia, 
fjtuated  between  the  Tigris  and  Nifibis  5  taken  bv  fome 
r°*  tie  Chaldees,  the  refidence  of  Abraham. 
\v  hat  fecras  to  confirm  this  is,  that  from  Ur  to  Haran 
theother  refidence  of  the.  patriarch,  the  road  lies  direa’ 
v  for  *  aleftme.  And  it  is  no  objedion  that  Ur  is  faid 


to  be  in  Mefopotamia;  becaufe  the  parts  next  the  Tigris 
were  occupied  by  the  Chaldeans,  as  feems  to  be  confirm¬ 
ed  from  Ads  vii.  2,  4.  It  is  called  Orche,  in  Strabo  • 
Orchoey  in  Ptolemy. 

URALIAN  chain,  a  range  of  mountains  which 
form  part  of  the  boundaries  of  Afia,  and  anciently  known 
by  the  name  of  Riphcei  Montes.  See  RlPHJEI  Monies 
and  Geology  Index . 

URANIA,  in  fabulous  hidory,  one  of  the  nine  Mufes, 
wTas  fuppofed  to  prefide  over  adronomy.  She  is  com¬ 
monly  represented  in  an  azure  robe,  crowned  with  dars, 
and  Supporting  a  large  globe  with  both  hands. 

URANIUM,  one  of  the  lately  difeovered  metals. 
See  Chemistry  and  Mineralogy  Index . 

URANOSCOPUS,  a  genus  of  fidies  belonging  to 
the  order  of  jugulares.  See  Ichthyology  Index. 
Raphael  d’URBINO.  See  Raphael. 
URCHIN,  or  Hedgehog.  See  Erinaceus,  Mam¬ 
malia  Index . 

Sea  Urchin .  See  Echinus,  Helminthology  In. 
dex. 

UREA.  See  Chemistry. 

URETERS.  See  Anatomy,  N°  ioi. 
URETHRA.  See  Anatomy,  N°  107. 

Uric  Acid.  See  Chemistry  Index. 

URIM  and  Thummim,  among  the  ancient  Hebrews, 
a  certain  oracular  manner  of  confulting  God,  which  was 
done  by  the  high-pried  dreffed  in  his  robes,  and  having 
on  his  pettoral  or  bread-plate. 

Various  have  been  the  fentiments  of  commentators 
concerning  the  urim  and  thummim.  Jofephus,  and  fe« 
veral  others,  maintain,  that  it  meant  the  precious  dones 
fet  in  the  high-pried’s  bread-plate,  which  by  extraordi¬ 
nary  ludre  made  known  the  will  of  God  to  thofe  who 
confulted  him.  Spencer  believes  that  the  urim  and 
thummim  were  two  little  golden  figures  (hut  up  in  the 
pefloral  as  in  a  purfe,  which  gave  refponfes  with  an  ar¬ 
ticulate  ^voice.  In  fihort,  there  are  as  many  opinions 
concerning  the  urim  and  thummim  as  there  are  particu¬ 
lar  authors  that  wrote  about  them.  The  fafed  opinion, 
according  to  Broughton,  feems  to  be,  that  the  words 
urim  and  thummim  fignify  fome  divine  virtue  and  power 
annexed  to  the  bread-plate  of  the  high-pried,  by  which 
an  oraculous  anfwer  was  obtained  from  God  when  he 
was  confulted  by  the  high-pried  ;  and  that  this  was  call¬ 
ed  urim  and  thummim ,  to  exprefs  the  clearnefs  and  per¬ 
fection  which  thefe  oracular  anfweps  always  carried  with 
them  ;  for  urim  fignifies  “  light,’*  and  thummim  “  per¬ 
fection  thefe  aniwers  not  being  imperfeCt  and  ambi¬ 
guous,  like  the  heathen  oracles,  but  clear  and  evident. 
The  ufe  made  of  the  urim  and  thummim  was  to  confult 
God  in  difficult  cafes  relating  to  the  whole  date  of  If- 
rael  ;  and  fometimes  in  cafes  relating  to  the  king,  the 
fanhedrim,  the  general  of  the  army,  or  fome  other  great 
perfonage. 

URINAL,  in  Medicine ,  a  veffel  fit  to  receive  and 
hold  urine,  and  ufed  accordingly  for  the  convenience  of 
lick  perfons.  It  is  ufually  of  glafs,  but  fometimes  of 
metal. 

URINE,  a  fluid,  feparated  from  the  blood,  and  car¬ 
ried  by  the  emulgent  arteries  to  the  kidneys,  from  whence 
it  dtfeends  to  the  bladder  by  the  ureters,  and  is  from  time 
to  time  emitted  thence  by  the  canal  of  the  urethra. 
See  Anatomy,  N°  107*  For  the  properties  of  urine, 
fee  Chemistry  Index. 
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URN,  a  kind  of  vafe,  of  a  roundiffi  form,  but  biggefl 
in  the  middle,  like  the  common  pitchers  ;  now  feldom 
uftd  but  in  the  way  of  ornament  over  chimney-pieces,  in 
^  buffets,  &c.  The  grfl^t  ufe  of  urns  among  the  ancients, 
was  to  preferve  the  afhes  of  the  dead  after  they  were 
burnt ;  for  which  reafon  they  were  called  cineraria ,  and 
urruz  cinerariae ,  and  were  placed  fometimes  under  the 
tombftone  whereon  the  epitaph  was  cut ;  and  fometimes 
in  vaults  in  their  own  houfes.  Urns  were  alfo  ufed  at 
their  facrifices  to  put  liquid  things  in. 

UROGALLUS.  See  Tetrao,  Ornithology 
Index. 

URSA,  in  AJlronomy ,  the  name  of  two  conflella- 
tjons  in  the  northern  hemifphcre. 

URSULINES,  in  church  hiflorv,  an  order  of  nuns, 
founded  originally  by  St  Angela  of  Brefcia,  in  the  year 
1 53 7  i  and  fo  called  from  St  Urfula,  to  whom  they 
were  dedicated* 

URSUS,  the  Bear,  a  genus  of  quadrupeds  belong¬ 
ing  t<*  the  order  of ferce.  See  Mammalia  index . 

URTICA,  a  genus  of  plants  of  the  clafs  of  monoecia; 
and  in  the  natural  fyflem  clafTed  under  the  53d  order, 
Scabridee.  See  Botany  Index . 

JJRTICA  Marina .  See  ANIMAL-Flower. 

USANCE,  in  Commerce ;  is  a  determined  time  fixed 
for  the  payment  of  bills  of  exchange,  reckoned  either 
from  the  day  of  the  bills  being  accepted,  or  from  the  day 
of  their  date  ;  and  thus  called  becaufe  regulated  by  the 
ufage  and  cuflom  of  the  places  whereon  they  are  drawn. 

USE,  in  Law ,  the  profit  or  benefit  of  lands  and  te¬ 
nements  ;  or  a  trufi:  and  confidence  repofed  in  a  perfon 
for  the  holding  of  lands,  &c.  that  he  to  whofe  ufe  the 
truft  is  made  (hall  receive  the  profits. 

USHANT,  an  ifland  of  France,  15  miles  well  of  the 
eoaft  of  Britanny,  at  the  entrance  of  the  Britifh  channel. 

Usher,  an  officer  or  fervant  who  has  the  care  and  di¬ 
rection  of  ihe  door  of  a  court,  hall,  chamber,  or  the  like. 

USHER  of  the  Black  Rod ,  the  eldefl  of  the  gentlemen 
ufhers,  daily  waiters  at  court,  whofe  duty  is  to  bear  the 
rod  before  the  king  at  the  feafl  of  St  George,  and  other 
folemnities. 

USK,  a  river  of  Wales,  which  rifes  on  the  weft  of 
Brecknockfhire,  and  runs  fouth-eaft  through  that  county 
and  Monmouthfhire,  falling  into  the  mouth  of  the  Se¬ 
vern. 

USQUEBAUGH,  a  ftrong  compound  liquor,  chiefly 
taken  by  way  of  dram. 

There  are  feveral  different  methods  of  making  this 
liquor  ;  but  the  following  is  efleemed  one  of  the  belt  : 
To  two  gallons  of  brandy,  or  other  fpirits,  put  a  pound 
of  Spaniffi  liquorice,  half  a  pound  of  raifins  of  the  fun, 
four  ounces  of  currants,  and  three  of  fliced  dates  ;  the 
tops  of  baum,  mint,  favory,  thyme,  and  the  tops  of  the 
flowers  of  rofemary,  of  each  two  ounces;  cinnamon  and 
jnace  well  bruifed,  nutmegs,  anifeeds,  and  coriander 
leeds,  bruifed  like  wife,  of  each  four  ounces  ;  of  citron 
or  lemon,  and  orange-peel,  fcraped,  of  each  an  ounce : 
let  all  thefe  infufe  48  hours  in  a  warm  place,  often 
haking  them  together  ;  then  let  them  Rand  in  a  cool 
place  for  a  week  :  after  which  the  clear  liquor  is  to  be 
ecanted  off,  and  to  it  is  to  be  put  an  equal  quantity  of 
neat  white  port,  and  a  gallon  of  canary ;  after  which 
it  is  to  be  fweetened  with  a  fufficient  quantity  of  double 
refined  fugar. 

Voi,  XX.  Part  II. 


U  T  R 

USTION,  in  Pharmacy ,  the  preparing  of  certain 
fubitances  by  burning  them. 

USUFRUIT,  in  the  Civil  Law ,  the  ufe  or  enjoy¬ 
ment  of  any  lands  or  tenements  ;  or  the  right  of  re¬ 
ceiving  the  fruits  and  profits  of  an  inheritance,  or  other 
thing,  without  a  power  of  alienating  or  changing  the 
property  thereof. 

USURER,  a  perfon  charged  with  a  habit  or  ad  of 
ufury. 

USURIOUS  Contract,  is  any  bargain  or  contrad 
whereby  a  man  is  obliged  to  pay  more  interefi  for  mo* 
ney  than  the  flatute  allows. 

USURPA 1  ION,  in  Law,  is  an  injurious  tiling  or 
enjoyment  of  a  thing  for  continuance  of  time,  that  be¬ 
longs  of  right  to  another. 

USURY,  an  unlawful  contrad  upon  the  loan  of  mo¬ 
ney,  to  receive  the  fame  again  with  exorbitant  increafe*r 
Under  the  article  INTEREST,  it  was  ohferved,  that  by 
flatute  37  Hen.  VIII.  c*  9.  the  rate  of  intertil  was  fix¬ 
ed  at  10I.  per  cent,  per  annum  :  w  hich  the  flatute  13 
Eliz.  c.  8.  confirms,  and  ordains,  that  all  brokers  (hall 
be  guilty  of  a  praemunire  who  tranfad  any  contrads  for 
more,  and  the  fecurities  themfelves  fhall  be  void.  The 
flatute  21  Jac.  I.  c*  17.  reduced  interefi  to  81.  per  cent.; 
and  it  having  been  lowered  in  1650,  during  the  ufurpa- 
tion,  to  6  per  cent,  the  fame  redudion  was  re-enaded 
after  the  Refloration  by  flatute  12  Car.  II.  c.  13.  and, 
laflly,  the  flatute  12  Annae,  fl.  2.  c.  16.  has  re  duced  it 
to  5  per  cent.  Wherefore  not  only  all  contrads  for 
taking  more  are  in  themfelves  totally  void,  but  alfo  the 
lender  fhall  forfeit  treble  the  money  borrowed.  Alfo 
if  any  ferivener  or  broker  take  more  than  js.  per  cent, 
procuration-money,  or  more  than  I2d.  for  making  a 
bond,  he  fhall  forfeit  20I.  with  cofls,  and  fhall  fuffer  im- 
prifonment  for  half  a -year. 

UTERUS.  See  Anatomy,  N°  108. 

UTICA,  in  Ancient  Geography ,  a  town  of  Africa 
Propria,  on  the  Mediterranean  :  a  Tyrian  colony,  and 
older  than  Carthage,  (Sil.  Italicus)  ;  its  name,  accord¬ 
ing  to  Bochart,  denoting  old:  reckoned  fecond  to  it  ; 
but  after  the  deftrudion  of  Carthage,  became  the  capi¬ 
tal  and  centre  of  all  the  Roman  tranfadions  in  Africa, 
according  to  Strabo  ;  who  adds,  that  it  flood  on  the 
fame  bay  with  Carthage,  at  one  of  the  promontories 
called  Apollonium ,  bounding  the  bay  on  the  weft  fide, 
the  other  to  the  eaft  called  Hermeia ,  being  at  Carthage. 
It  became  famous  by  the  death  of  Cato,  who  ther.ee  was 
called  Uticenjis . 

UTRECHT,  one  of  the  feven  United  Provinces  or 
States  of  Holland,  wholly  furrounded  by  Holland  and 
Guelderland,  excepting  a  fmall  part  of  it  that  borders 
on  the  Zuyder  Zee.  Its  greatefl  length  is  about  32 
miles,  and  breadth  about  22*  It  enjoys  a  good  air  ; 
and  in  mod  places  the  foil  is  fruitful,  but  in  fome  faudy, 
or  what  is  called  turf-ground ,  and  in  others  overrun  with 
wood.  It  is  watered  by  the  Leek,  Rhine,  Vecht,  and 
other  fmaller  rivers,  befides  feveral  canals ;  of  which, 
that  extending  from  the  village  of  Vreefwyk  to  Utrecht 
is  one  of  the  chief. 

Utrecht,  in  Latin  UltrajcBum ,  TrajeBum  vet  us 
or  inferius ,  or  TrajeBum  Rheni ,  capital  of  a  province  of 
the  fame  name,  fo  called  from  its  ancient  ferry  or  pafi. 
fage  here  over  the  Rhine ;  the  word  being  compounded 
of  trecht ,  which  in  Dutch  fignifies  “  a  ferry,1’  and  $ud 
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tTtrecht  or  0//?  e.  u  old.”  It  is  a  fair,  large,  and  populous 
Vulcan  c^’  fituatec*  *9  rniles  from  Amfterdam,  25  from  Rot- 

_  *  .terdamj  and  27  from  Leyden.  Here  is  a  ftately  town- 

houfe,  with  a  commandery  of  the  Teutonic  order,  and 
a  celebrated  univerfity,  which  was  founded  in  1 630, 
fince  which  it  hath  flourifhed  greatly,  though  it  has  not 
all  the  privileges  of  mod  other  univerfities  ;  being  wholly 
«  fubjedt  to  the  magiftrates  of  the  city.  The  mall  with¬ 

out  the  town,  having  five  rows  of  lofty  limes  on  each 
fide,  is  very  pleafant :  and  the  phyfic-garden  belonging 
to  the  univerfity  is  extremely  curious.  There  are  five 
churches  here  that  have  chapters  ;  but  the  members  of 
thefe  purchafe  the  places,  of  which  fome  coft  6000  or 
7000  guilders.  The  dreams  which  run  through  feveral 
of  the  ftreets,  contribute  much  to  the  beauty  and  clean- 
linefs  of  the  town  ;  and  the  canal  that  is  cut  from  the 
Leek,  and  pades  through  it  to  Amderdam,  will  carry 
fhips  of  any  burden.  Pope  Adrian  VI.  was  a  native  of 
this  city.  Here,  in  1579,  the  memorable  union  was 
formed  between  the  feven  provinces  ;  and,  in  1713,  the 
celebrated  peace  concluded  between  France  on  the  one 
part,  and  the  allies  on  the  other.  The  Papids  have  a 
nominal  archbifhop  of  this  city  ;  and  there  is  a  filk  ma- 
nufadtory  carried  on  in  it,  which  employs  a  number  of 
hands.  The  inhabitants  are  fuppofed  to  amount  to 
30,000.  E.  Long.  5.  8.  N.  Lat.  52.  7. 

UTRICUL ARIA,  a  genus  of  plants  of  the  clafs  of 
diandria  ;  and  in  the  natural  fydem  arranged  under  the 
24th  order,  Corydales .  See  Botany  Index . 

UVA  uRSf.  See  Arbutus,  Botany  Index . 

VULCAN,  in  Pagan  worfhip,  the  god  of  fubterra- 
neous  fire  and  metals,  was  the  fon  of  Jupiter  and  Juno  ; 
and  was  faid  to  be  fo  remarkably  deformed,  that  his  fa¬ 
ther  threw  him  down  from  heaven  to  the  ifle  of  Lem¬ 
nos,  in  which  fall  he  broke  hi«  leg,  and  there  he  fet  up 
his  forge,  and  taught  men  how  to  foften  and  polifh  brafs 
and  iron.  Thence  he  removed  to  the  Liparian  ides, 
near  Sicily,  where,  by  the  afliftance  of  the  Cyclops,  he 
made  Jupiter’s  thunderbolts,  and  armour  for  the  other 
gods.  N'otwithftanding  the  deformity  of  his  perlon,  he 
had  a  paftion  for  Minerva,  and  by  Jupiter’s  confent 


made  his  addreffes  to  her,  but  without  fuccefs.  He  was,  Vulcaa  J 
however,  more  fortunate  in  his  fuit  to  Venus;  who,  af-  || 
ter  marriage,  chofe  Mars  for  her  gallant  ;  when  Vulcan  f 

expofed  them  to  the  ridicule  of  the  other  gods,  by  taking  ¥ 

them  in  a  net. 

VULGATE,  a  very  ancient  Latin  trianflation  of  the 
Bible,  and  the  only  one  acknowledged  by  the  church  of 
Rome  to  be  authentic.  See  Bible. 

VULNERARY,  in  Medicine ,  an  epithet  formerly 
given  to  remedies  fuppofed  to  polfefs  virtues  for  the  euro 
of  wounds  and  ulcers. 

VULTUR,  a  genus  of  birds  belonging  to  the  order 
of  Accipitres .  See  Ornithology  Index v 
VULVA.  See  .Anatomy,  N°  132. 

UVULA.  See  Anatomy,  N°  102. 

UZ,  or  Utz,  the  country  and  place  of  refidence  of 
Job.  In  the  genealogy  of  the  patriarchs  there  are  three 
perfons  called  Uz,  either  of  which  might  give  this  di- 
dridl  its  name.  The  fiift  was  the  grandfon  of  Sem,  by 
his  fon  Aram  (Gen.  xxii.  23.),  who,  according  to  Jofe- 
phus,  occupied  the  Trachonitis,  and  Damafcus,  to  the 
north  of  Paleftine  :  but  Job  was  among  the  fons  of  the 
Eaft.  Another  Uz  was  the  fon  of  Nahor,  Abraham’s- 
brother  (Gen.  x.  21.),  who  appears  to  have  removed, 
after  palling  the  Euphrates,  from  Haran  of  Mefopota- 
mia  to  Arabia  Deferta.  The  third  Uz  was  a  Horite, 
from  Mount  Seir  (Gen.  xxxvi.  28.),  and  thus  not  of  E- 
ber’s  pofterity.  Now  the  queftion  is,  from  which  of 
thefe  Job’s  country,  Uz,  took  its  name  :  Not  from  the 
Srft,  as  is  already  ftiown  •,  nor  from  the  fecond,  becaufe 
his  country  is  always  called  Seir ,  or  Edom ,  never  Uz; 
and  then  called  a  fouth ,  not  an  eaf,  country,  in  Scrip¬ 
ture.  It  therefore  remains,  that  we  look  for  the  coun¬ 
try  and  place  of  refidence  of  Job  in  Arabia  Deferta; 
for  which  there  were  very  probable  reafons.  The  plun¬ 
derers  of  Job  are  called  Chaldeans  and  Sabeans ,  next 
neighbours  to  him.  Thefe  Sabeans  came  not  from  A- 
rabia  Felix,  but  from  a  nearer  Sabe  in  Arabia  Deferta 
(Ptolemy)  ;  and  his  friends,  except  Eliphaz  the  The- 
manite,  were  of  Arabia  Deferta. 

UZBECK  Tartary.  See  Tartary. 
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TT T  or  w,  is  the  2 1  ft  letter  of  our  alphabet  ,;  and  is 
*  V  3  compofed,  as  its  name  implies,  of  two  v’s.  It 
was  not  in  ufe  among  the  Hebrews,  Greeks,  or  Romans  ; 
but  chiefly  peculiar  to  the  northern  nations,  the  Teu- 
tones,  Saxons,  Britons,  &c.  But,  ftill  it  is  not  ufed  by 
the  French,  Italians,  Spaniards,  or  Portuguefe,  except 
in  proper  names,  and  other  terms  borrowed,  from  lan¬ 
guages  in  which  it  is  originally  ufed,  and  even  then  it  is 
founded  like  the  fingle  v.  This  letter  is  of  an  ambigu¬ 
ous  nature  ;  being  a  confonant  at  the  beginning  of 
words,  and  a  vowel  at  the  end.  It  may  ftand  before  all 
the  vowels  except  u  ;  as  water ,  wedge ,  winter ,  wonder : 
it  may  alfo  follow  the  vowels  «,  e ,  0 ,  and  unites  with 
them  into  a  kind  of  double  vowel,  or  diphthong  ;  as  in 


/aw,  few,  cow ,  &c.  It  alfo  goes  before  r,  and  follows  ^ 

f  and  th  ;  as  in  wrath,  /wear,  thwart :  it  goes  before  h  |1 

alfo,  though  in  reality  it  is  founded  after  it ;  a3in  when,  Wach® 
what,  &c.  In  fome  words  it  is  obfepre,  as  in  Jhadow , 
widow,  &c. 

WAAG,  a  river  of  Hungary,  which  rifesin  the  Car¬ 
pathian  mountains,  and  falls  into  the  Danube  oppofite  to 
the  iftand  of  Schut. 

WAAL,  a  river  of  the  United  Netherlands,  being 
one  of  the  branches  of  the  Rhine,  which  runs  from  eaft 
to  weft,  through  Guelderland  ;  pacing  by  Nimeguen, 

Tiel,  Bommel,  and  Gorcum  ;  and,  uniting  with  the 
Maes,  falls  into  the  German  fea  below  the  Brief 

WACHENDORFIA,  a  genus  of  plants  of  the  clafs 

of 
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of  triandria  3  and  arranged  in  the  natural  method  under  prote&ion  of  the  law 
the  6th  order,  Enfatce.  See  BOTANY  Index. 

WADD,  or  Wadding,  is  a  flopple  of  paper,  hay, 

,  draw,  or  the  like,  forced  into  a  gun  upon  the  powder, 
to  keep  it  eiofe  in  the  chamber  3  or  to  put  up  clofe  to 
the  (hot,  to  keep  it  from  rolling  out* 

WADSET,  in  Scots  Law.  See  LAW,  N°  clxix.  i. 

WAFERS,  or  Sealing  WAFERS ,  are  made  thus  : 

Take  very  fine  flour,  mix  it  with  glair  of  eggs,  ifinglafs, 
and  a  little  yeaft  3  mingle  the  materials  ;  beat  them  well 
together;  fpread  the  batter,  being  made  thin  with  gum- 
water,  or  even  tin  plates,  and  dry  them  in  a  Rove  5  then 
cut  them  out  for  ufe> 

You  may  make  them  of  what  colour  you  pleafe,  by 
tinging  the  pafle  with  brafil  or  vermilion  for  red  ;  in* 
digo  or  verdi ter,  &c.  for  blue  3  faffrort,  tumeric,  or  gam- 
bdge,  &c.  for  yellow-. 

WAGER  of  Law.  See  ( Wager  of)  Law. 

Wager  of  Battel \  See  ( Wager  of)  Battei*. 

WAGGON,  a  wheel-carriage,  of  which  there  are 
Various  forms,  accommodated  to  the  different  ufes  they 
are  intended  for.  The  common  waggon  confifls  of  tire 
(hafts  or  rods,  being  the  two  pieces  which  the  hind  horie 
bears  up  3  the  welds  ;  the  flotes,  or  crofs  pieces,  which 
hold  the  (hafts  together;  the  bolder,  being  that  part 
on  which  the  foire- wheels  and  the  axle-tree  turn  in 
wheeling  the  waggon  acrofs  the  road  3  the  chefl  or  body 
of  the  waggon,  having  the  Raves  or  rails  fixed  thereon  3 
the  bales,  or  hoops  which  compofe  the  top  3  the  tilt,  the 
place  covered  with  cloth,  at  the  end  of  the  waggon.  Se'd 
Mechanics,  SeCL  iv. 

WAGTAIL.  See  MoTAtiLLA,  ORNiTH0j,obY 
Index. 

WAIFS,  BoNa  Waviata,  are  goods  Rolen,  and 
waived  or  thrown  away  by  the  thief  in  his  flight,  for 
fear  of  being  apprehended.  Tbefe  are  given  to  the 
king  by  the  law,  as  a  punifhment  Upon  the  owner  for 
not  himfelf  purfuing  the  felon,  and  taking  away  his 
goods  from  him.  And  therefore  if  the  party  robbed  do 
his  diligence  immediately  to  follow  and  apprehend 
the  thief  (which  is  called  making  frejh  fait),  or  do  con- 
viCI  him  afterwards,  or  procure  evidence  to  conviCl  him* 
he  (hall  have  his  goods  again.  Waived  goods  do  alfo 
not  belong  to  the  king  till  feized  by  fomebody  for  his 
ufe  3  for  if  the  party  robbed  can  feize  them  firR,  though 
at  the  diRance  of  20  years,  the  king  Riall  never  have’ 
them.  If  the  goods  are  hid  by  the  thief,  or  left  any¬ 
where  by  him,  fo  that  he  had  them  not  about  him  when 
he  fled,  and  therefore  did  not  throw  them  away  in  his 
flight ;  thefe  alfo  are  not  bona  waviata ,  but  the  owner 
may  have  them  again  when  he  pleafes.  The  goods  of 


a  foreign  merchant,  though  Rolen  and  thrown  away  in 
flight,  lhall  never  be  waifs  :  the  reafon  whereof  may  be* 
not  only  for  the  encouragement  of  trade,  but  alfo  be- 
feaufe  there  is  no  Wilful  default  in  the  foreign  merchant’s 
not  purfuing  the  thief,  he  being  generally  a  flranger  to 
our  laws,  our  ufages,  and  our  language. 

WAIGATS  straits,  fituated  betweenNova  Zem- 
bla  and  Ruflia,  through  which  the  Dutch  failed  to  the 
north,  as  high  as  7  in  order  to  difeover  a  north-eaft 
palfage  to  China  and  the  Eafl  Indies. 

WAINSCOT,  in  building,  the  timber-work  that 
Terves  to  line  the  walls  of  a  room,  being  ufually  made  in 
pannels,  and  painted,  to  ferve  inflead  of  hangings. 
WAIVE,  in  Zatu,  a  woman- that  is  put  out  of  the 


W  A  K 

She  is  called  waive ,  as  being 
forfaken  of  the  law  3  and  not  an  outlaw  as  a  man  is  3  by  , 
reafon  women  cannot  be  of  the  decenna,  and  are  not 
fworn  in  leets  to  the  king,  nor  to  the  law,  as  men  are  3 
who  are  therefore  within  the  law  3  whereas  women  are 
not,  and  fo  cannot  be  outlawed,  Rnce  they  never  were 
within  it. 

WAKE,  the  print  or  track  imprefled  by  the  courfe 
of  a  flup  on  the  furface  of  the  water.  It  is  formed  by 
the  re-union  of  the  body  of  water  which  was  feparated 
by  the  (hip’s  bottom  whilfl  moving  through  it  ;  and 
may  be  feen  to  a  conflderable  diRance  behind  the  flern, 
as  fmoother  than  the  reR  of  the  fea.  Hence  it  is  ufual¬ 
ly  obferved  by  the  compals,  to  difeover  the  angle  of 
lee- way. 

A  (hip  is  faid  to  be  in  the  wake  of  another  when  (he 
follows  her  on  the  fame  track,  or  a  line  fuppoftd  to  be 
formed  on  the  continuation  of  her  keel. 

Two  diRant  obje&s  obferved  at  fea  are  called  in  the 
wake  of  each  other,  when  the  view  of  the  fart  hell  is 
intercepted  by  the  neareR  ;  fo  that  the  obfener’s  eye 
and  the  two  objeCis  are  all  placed  upon  the  fame  right 
line. 

Wake  is  the  eve-feaR  of  the  dedication  oF  churches, 
whiedi  is  kept  with  feaRing  and  rural  diverfions. 

Mr  Whitaker,  in  his  Hillory  of  Manchefler,  has 
given  a  particular  account  of  the  origin  of  wakes  and 
fairs.  He  obferVes,  that  every  church  at  its  confecra- 
tioii  received  the  name  of  fome  particular  faint :  this 
CuRom  was  pra&ifcd  among  the  Roman  Britons,  and 
continued  among  the  Saxons  3  and  in  the  council  of 
Cealchythe,  in  816,  the  name  of  the  denominating 
faint  was  exprefsly  required  to  be  inferibed  on  the  al¬ 
tars,  and  alfo  on  the  wails  of  the  church,  or  a  tablet 
within  it.  The  feaR  of  this  faint  became  of  courfe  the 
feRival  of  the  church.  Thus  ChriRian  feRivals  were 
fubRituted  in  the  room  of  the  idolatrous  anniverfaries  of 
heathenifm  :  accordingly,  at  the  firR  introduction  of 
ChriRianity  among  the  Jutes  of  Kent,  Pope  Gregory 
the  Great  advifed,  what  had  been  previoufly  done  among 
the  Britons,  \\±.  ChriRian  feRivals  to  be  inRituted  in 
the  room  of  the  idolatrous,  and  the  fuffering  day  of  the 
martyr  whole  relies  \vere  repofited  in  the  church,  or 
the  day  on  which  the  building  was  a&ually  dedicated, 
to  be  the  eflabliflied  feaR  of  the  parifln  Both  were  ap¬ 
pointed  and  obferved  3  and  they  were  clearly  diflinguifh- 
ed  at  firR  among  the  Saxons,  as  appears  from  the  laws 
of  the  Confelfor,  where  the  dies  dedicationis ,  or  dedication 
is  repeatedly  diferimirvated  from  the  propria  fejlivitas 
fantfi,  or  celebratio  fanfli.  They  remained  equally  dif- 
tinft  to  the  Reformation  3  the  dedication-day  in  1 536 
being  ordered  for  the  future  to  be  kept  on  the  firR  Sun¬ 
day  in  OCIober,  and  the  feRival  of  the  patron  faint  to 
be  celebrated  no  longer.  The  latter  was,  by  way  of 
pre-eminence,  denominated  the  church's  Holiday ,  or  its 
peculiar  feRival  3  and  while  this  remains  in  many  pa¬ 
ri  flies  at  prefent,  the  other  is  fo  utterly  annihilated  in  all, 
that  Bifhop  Kennet  (fays  Mr  Whitaker)  knew  nothing 
of  its  diflinCt  exiflence,  and  has  attributed  to  the  day  of 
dedication  what  is  true  only  concerning  the  faint’s  day. 
Thus  inRituted  at  firR,  the  day  of  the  tutelar  faint  was 
obferved,  mofl  probably  by  the  Britons,  and  certainly 
by  the  Saxons,  with  great  devotion.  And  the  evening 
before  every  faint’s  day,  in  the  Saxon  Jewifh  method  of 
reckoning  the  hours,  being  an  aCtiial  hour  of  the  day, 
4  E  *2  and 
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^  and  therefore  like  that  appropriated  to  the  duties  of  pub 
lie  religion,  as  they  reckoned  Sunday  from  the  firft  to 
commence  at  the  funfet  of  Saturday  ;  the  evening  pre¬ 
ceding  the  church’s  holyday  would  be  obferved  with  all 
the  devotion  of  the  feftival.  The  people  a£lually  re¬ 
paired  to  the  church,  and  joined  in  the  fervices  of  it  ;  and 
they  thus  fpent  the  evening  of  their  greater  feftivities  in 
the  monafteries  of  the  North,  as  early  as  the  conclufion 
of  the  feventh  century. 

I  hefe  fervices  were  naturally  denominated  from  their 
late  hours  wtecan  or  wakes ,  and  vigils  or  eves.  That 
of  the  anniverfary  at  Rippon,  as  early  as  the  commence¬ 
ment  of  the  eighth  century,  is  exprefsly  denominated 
the  vigil.  But  that  of  the  church’s  holiday  was  named 
cyric  wcecan,  or  church- wake, the  church-vigil, or  church 
eve.  And  it  was  this  commencement  of  both  with  a 
wake,  which  has  now  caufed  the  days  to  be  generally 
preceded  with  vigils,  and  the  church-holiday  particular¬ 
ly  to  be  denominated  the  church-wake.  So  religioufly 
was  the  eve  and  feftival  of  the  patron  faint  obferved  for 
many  ages  by  the  Saxons,  even  as  late  as  the  reign  of 
Edgar,  the  former  being  fpent  in  the  church,  and 
employed  in  prayer.  And  the  wakes,  and  all  the  other 
holidays  in  the  year,  were  put  upon  the  fame  footing 
with  the  O 6!aves  of  Chriftmas,  Eafter,  and  of  Pente- 
coft.  When  Gregory  recommended  the  feftival  of  the 
pation  faint,  he  advifed  the  people  to  ere<R  booths  of 
branches  about  the  church  on  the  day  of  the  feftival, 
and  to  feaft.and  be  merry  in  them  with  innocence.  Ac¬ 
cordingly,  in  every  panda,  on  the  returning  anniverfary 
of  the  faint,  little,  pavilions  were  conftru<fted  of  boughs, 
and  the  people  indulged  in  them  to  hofpitality  and 
mirth.  I  be  feafting  of  the  faint’s  day,  however,  was 
loon  abufed  ;  and  even  in  the  body  of  the  church,  when 
toe  people  were  alfembled  for  devotion,  they  began  to 
mmd  diverfions,  and  to  introduce  drinking.  The 
growing  intemperance  gradually  ftained  the  fervice  of 
the.  vigil,  till  the  feftivity  of  it  was  converted,  as  it  now 
is,  into  the  rigour  of  a  fad.  At  length  they  too  juftly 
icandalized  the  Puritans  of  the  laft  century,  and  num¬ 
bers  of  the  wakes  were  difufed  entirely,  efpecially  in 
the  eait  and  fome  weftern  parts  of  England  ;  but  they 
are  commonly  obferved  in  the  north,  and  in  the  midland 
counties. 

,  J  ll1,s  °f  celebrity  in  the  neighbourhood  of  the 

enurcb,  on  the  days  of  particular  faints,  was  introduced 
into  England  from  the  continent,  and  muft  have  been 

.aniiliar  equally  to  the  Britons  and  Saxons  ;  being  ob¬ 
served  among  the  churches  of  Afia  in  the  fixth  century, 
and  by  thofe  of  the  weft  of  Europe  in  the  feventh. 
And  equally  in  Afia  and  Europe,  on  the  continent  and 
m  the  lllands,  thefe  celebrities  were  the  caufes  of  thofe 
commercial  marts  which  we  denominate  fairs.  The 
people  reforted  in  crowds  to  the  feftival,  and  a  confider- 
able  provifion  would  be  wanted  for  their  entertainment. 

J.  he  prolpect  of  intereft  invited  the  little  traders  of  the 
country  to  come  and  offer  their  wares  ;  and  thus,  among 
the  many  pavihonsfor  hofpitality  in  the  neighbourhood 
r  j-ir  churcll>  various  booths  were  ereffed  for  the  fale 
of  different  commodities.  In  larger  towns,  furrounded 
with  populous  diftrifls,  the  refort  of  the  people  to  the 
wakes  would  be  great,  and  the  attendance  of  traders 
numerous  ;  and  this  refort  and  attendance  conftitute  a 
iair  — Rafil  exprefsly  mentions  the  numerous  appearance 
of  traders  at  thefe  feftivals  in  Afia,  and  Gregory  notes 
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the  fame  cuflom  to  be  common  in  Europe.  And  as  the 
feftival  was.  obferved  on  a  feria  or  holyday,  it  naturally 
aiTumed  to  itfelf,  and  as  naturally  communicated  to  the 
mart,  the  appellation  of  feria  or  fair.  Indeed  feveral  of 
our  moft  ancient  fairs  appear  to  have  been  ufually  held 
and  have  been  continued  to  our  time,  on  the  original 
church-holydays  of  the  places  :  befides,  it  is  obfervable 
that  fairs  were  generally  kept  in  church-yards,  and 
even  in  the  churches,  and  alfo  on  Sundays,  till  the  inde¬ 
cency  and  fcandal  were  fo  great  as  to  need  reformation. 

Wake-RoBiN.  See  Arum,  Botany  Index. 

WALACHIA,  a  province  of  Turkey  in  Europe 
bounded  on  the  north  by  Moldavia  and  Tranfylvania’ 
on  the  eaft  and  fouth  by  the  river  Danube,  and  on  the 
weft  by  Tranfylvania.  It  is  225  miles  in  length,  and 
125  in  breadth  ;  and  was  ceded  to  the  Turks  by  the 
treaty  of  Belgrade,  in  1739.  It  abounds  in  good  horfes 
and  cattle  ;  and  there  are  mines  of  feveral  kinds.  The 
foil  is  fo  fertile,  that  it  is  capable  of  producing  any 
thing  ;  and  there  are  good  paftures,  with  wine,  oil,  and 
all.  manner  of  European  fruits.  The  inhabitants  are 
chiefly  of  the  Greek  church. 

WALCHEREN,  an  ifland  of  the  Low  Countries, 
and  one  of  the  principal  of  thofe  of  Zealand  ;  feparated 
from  Dutch  Flanders  by  the  mouth  of  the  Scheldt.  It 
is  about  nine  miles  in  length,  and  eight  in  breadth; 
and  though  it  lies  low,  has  good  arable  and  pafture  land. 
The  chief  town  of  this  ifland  and  the  whole  province  is 
Middleburgh.  But  the  principal  fea  port  is  Flulhing, 
which  is  ftrongly  fortified.  Walcheren  was  taken  by 
the  Britifli  forces  in  Auguft  1809;  but  it  foon  after 
was  abandoned,  the  troops  having  fuffered  feverely  by 
ficknefs. 

WALDEN,  a  town  of  Efltx,  commonly  called  Saf¬ 
fron  Walden ,  with  a  market  on  Saturdays,  and  two 
fairs  on  Midlent  Saturday  for  horfes,  and  November  lft 
for  cows.  It  is  remarkable  for  the  plenty  of  faffron 
that  grows  about  it.  I  his  town  was  incorporated  by 
Edward  VI.  and  is  governed  by  a  mayor  and  24  aider- 
men.  It  is  27  miles  north-weft-by-north  of  Chelms¬ 
ford,  and  43  north-eaft  of  London.  E.  Lon?.  0.  20. 
N.  Lat.  52.  4. 

W  A  L  D  ENS  E S .  See  Wald  o. 

WALDO,  a  merchant  of  Lyons  in  the  latter  part  of 
the  1 2th  century,  who  applying  himfelf  to  the  ftudy  of 
the  Scriptures,  and  finding  no  warrant  there  for  feveral 
of  the  Romith  do6hines,  particularly  that  of  tranfub- 
ftantiation,  publicly  oppofed  them.  His  followers,  who 
from  him  were  called  Waldenfes ,  being  chafed  from 
Lyons,  fpread  over  Dauphine  and  Provence  ;  upon 
which  Philip  II.  is  faid  to  have  razed  300  gentlemen’s 
feats,  and  deftroyed  feveral  walled  towns  to  ft  op  their 
growth  :  but  this,  inftead  of  fupprefling,  fpread  them 
over  a  great  part  of  Europe.  The  articles  of  their 
faith,  which  they  drew  up  and  dedicated  to  the  king 
of  France,  agreed  in  moft  points  with  thofe  of  the  pre- 
fent  Proteftants.  In  the  year  1200,  thofe  of  them  who 
dwelt  in  the  province  of  Albigeois  in  Languedoc,  from 
whence  they  were  called  Alhigenfes ,  flood  upon  their 
defence ;  upon  which  Philip  drove  them  into  Bohemia, 
Savoy,  and  England.  The  crufade  againft  them  is  faid 
to  have  confifted  of  500,000  men,  who  wore  their  crofles 
on  their  breafts,  to  diflinguifti  themfelves  from  thofe  who 
went  to  the  Holy  Land ,  and  wore  them  on  their  (houlders. 

WALES,  a  country  fijtuated  in  the  fouth-welt  part 

of 
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ev  of  Britain,  into  which  the  ancient  Britons  retired  from 
——'the  perfecution  of  the  Saxons.  Anciently  it  was  of 
greater  extent  than  it  is  at  prefent,  and  comprehended 
all  the  country  beyond  the  Severn  ;  that  is,  betides  the 
12  counties  included  in  it  at  prefent,  thofe  of  Hereford* 
(hire  and  Monmouthfhire,  which  now  are  reckoned  a 
part  of  England,  were  then  inhabited  by  three  different 
tribes  of  the  Britons,  namely,  the  Silures,  the  Dimetae, 
and  the  Ordovice.s.  The  Romans  were  never  able  to 
fubdue  them,  till  the  reign  of  Vefpafian,  when  they 
were  reduced  by  Julius  Frontinus,  who  placed  garrifons 
in  their  country  to  keep  them  in  awe.  Though  the 
Saxons  made  themfelves  mailers  of  all  England,  they 
never  could  get  poifeiTion  of  Wales,  except  the  counties 
of  Monmouthfhire  and  Herefordfhire,  formerly  a  part  of 
Wales.  About  the  year  870,  Roderic  king  of  Wales 
divided  it  among  his  three  Tons*,  and  the  names  of  thefe 
divifions  were,  Demetia ,  or  South-Wales  ;  Povefia,  or 
Powis-Land ;  and  Venedotia ,  or  North  Wales,  Another 
divifion  is  mentioned  afterwards  in  the  records,  viz. 
North  Wales,  South  Wales,  and  Weil  Wales  5  the  lail 
comprehending  the  counties  of  Monmouth  and  Here¬ 
ford.  The  country  derived  the  name  of  Wales ,  and  the 
inhabitants  that  of  Welfh ,  from  the  Saxons,  who  by 
thofe  terms  denote  a  country  and  people  to  which  they 
are  ftrangers ;  for  the  Welfh,  in  their  own  language, 
call  their  country  Cyrnry ,  and  their  language  Cymraeg . 
They  continued  under  their  own  princes  and  laws  from 
the  above-mentioned  period,  and  were  never  entirely 
fubje&ed  to  the  crown  of  England  till  the  reign  of 
Edward  I.  when  Llewellin  ap  Gryffith,  prince  of 
Wales,  loft  both  his  life  and  dominions.  Edward,  the 
better  to  fecure  his  conqueft,  and  to  reconcile  the  Welfh 
to  a  foreign  yoke,  fent  his  queen  to  lie  in  at  Caernarvon, 
where  file  was  delivered  of  a  prince  ;  to  whom  the 
Welfh,  on  that  account,  the  more  readily  fubmitted. 
Ever  lince  that  time,  the  eldeft  fons  of  the  kings  of 
England  have  commonly  been  created  princes  of 
Wales,  and  as  fuch  enjoy  certain  revenues  from  that 
country. 

As  to  the  charadler  of  the  Welfh,  they  are  faid  to 
be  a  brave,  hofpitable  people  *,  and  though  very  jealous 
of  affronts,  pafhonate,  and  hafty,  yet  are  eafily  recon¬ 
ciled.  The  common  people  look  with  a  fufpicious  eye 
on  ftrangers,  and  bear  a  hereditary  grudge  to  the  Eng¬ 
lifh  nation,  by  whom  their  anceftors  were  expelled  from 
the  fineft  parts  of  the  ifland.  The  gentlemen  arc  apt 
to  value  themfelves  upon  the  antiquity  of  their  families  \ 
and  with  fome  reafoa,  as  they  can  generally  trace  them 
much  higher  than  the  inhabitants  of  raoft  other  coun¬ 
tries. 

All  the  better  fort,  both  in  town  and  country,  can 
fpeak  Englifh,  cfpecially  in  the  counties  bordering  upon 
England.  The  common  people,  in  general,  only  fpeak 
their  own  language,  which  is  the  ancient  Britifh  ;  and 
not  only  differs  entirely  from  the  Englifh,  but  has  very 
little  .affinity  with  any  of  the  weftern  tongues,  unlefs 
we  lhould  except  the  Gaelic,  Erfe,  or  Irifh.  It  is  faid 
to  be  a  dialed  of  the  ancient  Celtic,  and  in  many  re- 
fpeds  to  refemble  the  Hebrew.  Moft  of  the  clergy  are 
natives  of  the  country,  and  underftand  Englifh  fo  well, 
that  they  could  exercife  their  functions  in  any  part  of 
Britain.  The  public  worfhip,  however,  is  as  often  per¬ 
formed  in  Welfh  as  in  Englifh,  excepting  in  the  towns, 
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where  the  latter  is  the  prevailing  language.  The  inha-  Wales 
bitan ts  are  computed  at  about  300,000.  11 

The  country,  though  mountainous,  efpecially  in  , 

North  Wales,  is  far  from  being  barren  or  unfruitful  , 
the  hills,  befides  the  metals  and  minerals  they  contain, 
feeding  vaft  herds  of  fmall  black  cattle,  deer,  lhtep, 
and  goats,  and  their  valleys  abounding  in  corn,  as  their 
feas  and  rivers  do  in  fifh.  Here  are  alfo  wood,  coal, 
and  turf,  for  fuel,  in  abundance. 

Wales  is  bounded  on  all  fides  by  the  fea  and  the 
Severn  *,  except  on  the  eaft,  where  it  joins  to  the  coun¬ 
ties  of  Chefter,  Salop,  Hereford,  and  Monmouth.  Its 
length,  from  the  fouthern  moft  part  of  Glamorgan fhi re 
to  the  extremity  of  Flintfhire  north,  is  computed  at 
about  1 13  miles  j  and  its  greateft  breadth,  from  the 
river  Wye  eaft  to  St  David’s  in  Pembrokefhire  weft,  is 
nearly  of  the  fame  dimenfions,  being  about  90  miles. 

After  the  conqueft  of  Wales  by  Edward  I.  very  ma¬ 
terial  alterations  were  made  in  their  laws,  fo  as  to  reduce 
them  nearer  to  the  Englifh  ftandard,  efpecially  in  the 
forms  of  their  judicial  proceedings :  but  they  ft  ill  retain¬ 
ed  very  much  of  their  original  polity,  particularly  their 
rule  of  inheritance,  viz.  that  their  lands  were  divided 
equally  among  all  the  iffue  male,  and  did  not  defeend  to 
the  eldeft  fon  alone.  By  other  fubfequent  ftatutes  their 
provincial  immunities  were  ftill  farther  abridged  :  but 
the  fin ifhing  ftroke  to  their  dependency  was  given  by 
the  ftatute  27  Hen.  VIII.  c.  26.  which  at  the  fame  time 
gave  the  utmoft  advancement  to  their  civil  profperity, 
by  admitting  them  to  a  thorough  communication  of  laws 
with  the  fubje£ls  of  England. — Thus  were  this  brave 
people  gradually  conquered  into  the  enjoyment  of  true 
liberty  ;  being  infenfibly  put  upon  the  fame  footing, 
and  made  fellow-citizens,  with  their  conquerors. 

It  is  enabled  by  the  27  Hen.  VIII.  1.  That  the  do¬ 
minions  of  Wales  fhall  be  forever  united  to  the  kingdom 
of  England.  2.  That  all  Welfhmen  born  fhall  have  the 
fame  liberties  as  other  king’s  fuhje&s.  3.  That  lands 
in  Wales  fhall  be  inheritable  according  to  the  Englifh 
tenures  and  rules  of  defeent.  4.  That  the  laws  of  Eng¬ 
land,  and  no  other,  fhall  be  ufed  in  Wales  \  befides  ma¬ 
ny  other  regulations  of  the  police  of  this  principality. 

And  the  34  and  35  Hen.  VIII.  c.  2 6.  confirms  the  fame, 
adds  farther  regulations,  divides  it  into  12  fhires,  and, 
in  fhort,  reduces  it  to  the  fame  order  in  which  it  Hands 
at  this  day  ;  differing  from  the  kingdom  of  England  in 
only  a  few  particulars,  and  thofe  too  of  the  nature  of 
privileges  (fuch  as  having  courts  within  itfelf,  indepen¬ 
dent  of  the  procefs  of  Weft  min  fter-hall),  and  fome  other 
immaterial  peculiarities,  hardly  more  than  are  to  be 
found  in  many  counties  of  England  itfelf. 

New  Wales,  See  New  Britain, 

New  South  Wales,  See  New  Holland, 

Prince  of  WALES,  See  ROT'AL  Family, 

WALKING  Leaf  an  infe£i,  See  MANTIS  Sycifolia f 
Entomology  Index, 

WALL,  in  ArchiteBure ,  the  principal  part  of  a 
building,  as  ferving  both  to  inclofe  it,  and  to  fupport 
the  roof,  floors,  &c. — Walls  are  diftingui filed  into  va¬ 
rious  kinds,  from  the  matter  whereof  they  con  lift  ;  as 
plafter  or  mud  walls,  brick  avails,  ftone  walls,  flint  or 
boulder  walls,  and  boarded  walls.  See  Architecture. 

Cob  ox  Mud  WALL,  In  thofe  parts  of  England  where 
ftone  is  fcarce,  it  is  ufual  to  make  walls  and  houfes  of 

mud3 
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Wall  mud,  or,  as  it  is  called  in  Devonshire,  cot? ;  which  is  a 
Waller  c°mpofition  of  earth  and  ftraw,  wet  up  fomewhat  like 

- — n* _ .  mortar,  but  well  beat  and  trod  together.  When  a  wall 

is  making,  after  being  raifed  to  a  certain  height,  it  is  al¬ 
lowed  time  to  pitch  or  fettle  before  the  work  isrefumed* 
Some  value  themfelves  on  their  fkill  in  building  with 
this  compufttion  ;  the  price,  when  materials  are  found,  is 
generally  in  Devonfliire  p.  per  perch  of  i6-J  feet  5  but 
a  done  foundation  colls  more.  Houfes  built  with  this, 
being  covered  with  thatch,  are  very  dry  and  warm  ;  a 
cob  wall,  if  in  a  good  fituation,  will  lad  50  or  60  years 
or  more.  When  pulled  down,  they  are  uftd  as  manure, 
and  new  earth  employed  to  rebuild  with. 

WALLACE.  Sir  William,  a  gallant  general  of 
the  Scots,  who  endeavoured  to  reftue  his  country  from 
the  EnglilL  yoke  ;  but  being  taken  prifoner,  he  was  un- 
judly  tried  by  the  Englidi  laws,  condemned,  and  exe¬ 
cuted  as  a  traitor  to  Edward  I.  in  1304.  See  Scot¬ 
land,  N°  103,  et  feqt 

WALLACHIA.  See  Walachia. 

WALLER,  Edmund,  a  celebrated  Englifh  poet, 
was  the  fon  of  Robert  Waller,  Efq.  of  Agraondefham 
in  Buckinghamdiire,  by  Anne,  the  fider  of  the  great 
Hamden  who  didinguidied  himfelf  fo  much  in  the  be¬ 
ginning  of  the  civil  wars.  He  was  born  in  1605  $ 
and  his  father  dying  when  he  was  very  young,  the  care 
of  his  education  fell  to  his  mother,  who  fent  him  to  Eton 
fchool. .  He  was  afterwards  fent  to  King’s  college  in 
Cambridge,  where  he  mud  have  been  very  adiduous  in 
his  dudies,  fince,  at  fixteen  or  feventeen  years  of  age,  he 
was  chofen  into  the  lad  parliament  of  King  James  I. 
and  ferved  as  burgefs  for  Agmondeffam.  He  began  to 
exercife  his  poetical  talent  fo  early  as  the  year  1623  ;  as 
appears  from  his  verfes  “  upon  the  danger  his  majedy 
(being  prince)  efcaped  in  the  road  of  St  Andero  j”  for 
there  Prince  Charles,  returning  from  Spain  that  year, 
had  like  to  have  been  cad  away.  It  was  not,  however 
Mr  Waller’s  wit,  his  fine  parts,  or  his  poetry,  that  To 
much  occafioned  him  to  be  fird  publicly  known,  as  his 
carrying  off  the  daughter  and  foie  heirefs  of  a  rich  ci¬ 
tizen,  againd  a  rival  whofe  intered  was  efpoufed  by  the 
court.  It  is. not  known  at  what  time  he  married  his 
fird  lady  ;  but  he  was  a  widower  before  he  was  2 5, 
when  he  began  to  have  a  paffion  for  Sachariffa,  which 
was  a  fiftitious  name  for  the  lady  Dorothy  Sidney, 
daughter  to  the  earl  of  Leiceder,  and  afterwards  wife  to 
the  earl  of  Sunderland.  He  was  now  known  at  court, 
careffed  by  all  who  had  any  relifb  for  wit  and  polite 
literature  \  and  was  one  of  the  famous  club  of  which 
Lord  Falkland,  Mr  Chillingworth,  and  other  eminent 
Elen,  were  members.  He  was  returned  burgefs  for  A-. 
mondefham  in  the  parliament  which  met  in  April  1640. 
An  intermiffion  of  parliaments  having  difgufled  the  na¬ 
tion,  and  raifed  jealoufies  againft  the  dtfigns  of  the 
court,  which  would  be  fore  to  difcover  themfelves  when¬ 
ever  the  king  came  to  atk  for  a  fupply,  Mr  Waller  was 
one  of  the  fir  It  who  condemned  the  preceding  meafures. 
He  mowed  himfelf  in  oppofition  to  the  court,  and  made 
a  fpeech  in  the  houfe  on  this  oceafion  ;  from  which  we 
may  gather  fome  notion  of  his  general  principles  in  go¬ 
vernment  ;  wherein,  however,  he  afterwards  proved  very 
vanable  and  inconftant.  He  oppofrd  the  court  alfo  in 
the  long  parliament  which  met  in  November  following 
and  was  chofen  to  impeach  Judge  Crawley,  which  he 
did  in  a  warm  and  eloquent  fpecch,  July  16th  1641. 
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This  fpecch  was  fo  highly  applauded,  that  20,000  co-  Walk? 
pies  of  it  were  fold  in  one  day.  In  1642,  he  was  one  Wallisf 
of  the  comm  iff  oners  appointed  by  the  parliament 
prefent  their  proportions  of  peace  to  the  king  at  Ox¬ 
ford.  In  1643,  he  was  deeply  engaged  in  a  defign  to 
reduce  the  city  of  London  and  the  Tower  to  the  krvice 
of  the  king  ;  for  which  he  was  tried  and  condemned 
together  with  Mr  Tomkins  his  brother-in-law,  and  Mr 
Challoner.  The  two  latter  fuffered  death  5  but  Mr 
Waller  obtained  a  reprieve  :  he  was,  however,  len. 
tenced  to  fuffer  a  year’s  imprifonmtnt,  and  to  pay  a  fine 
of  10,000!.  After  this,  he  became  particularly  attached 
to  Oliver  Cromwell,  upon  whom  he  Wrote  a  very  hand- 
fome  panegyric.  He  alfo  wrote  a  noble  poem  on  the- 
death  of  that  great  man. 

At  the  ■Reiforation,  he  was  treated  with  great  civility 
by  Charles  II.  who  always  made  him  one  of  the  party 
in  his  diveifions  at  the'duke  of  Buckingham’s  and  other 
places.  He  wrote  a  panegyric  upon  his  majefty’s  re¬ 
turn  ;  which  being  thought  to  fall  much  fhort  of  that  he 
had  before  written  on  Oliver  Cromwell,  the  king  one 
day  a  Iked  him  in  raillery,  “  How  is  it,  Waller,  that 
you  wrote*  a  better  encomium  on  Cromwell  than  on 
me  ?”  “  May  it  pleafe  your  majefty,”  anfwered  he, 

“  we  poets  generally  fucceed  beft  in  fi&ion.”  He  fat  in 
feveral  parliaments  after  the  Reftoration,  and  continued 
in  the  full  vigour  of  his  genius  to  the  end  of  his  life, 
his  natural  vivacity  bearing  him  up,  and  making  his 
company  agreeable  to  the  laiL  He  died  of  a  dropfy  in 
1687,  and  was  interred  in  the  churchyard  of  Beacons- 
field,  where  a  monument  is  ere&ed  to  his  memory.  Mr 
Waller  has  been  honoured  as  the  moft  elegant  and  har¬ 
monious  verfifier  of  his  time,  and  a  great  refiner  of  the 
Englifh  language.  The  beft  edition  of  his  works,  con¬ 
taining  poems,  fpeeches,  letters,  &c.  is  that  publifhed 
in  quarto  by  Mr  Fenton,  to  1730. 

W  ALLIS,  Dr  John,  a  celebrated  mathematician, 
was  educated  at  Cambridge  5  where  he  became  fellow 
of  Queen’s  college,  and  continued  fo  till,  by  his  mar- 
riage,  he  vacated  his  fellowfhip.  In  1640,  he  received 
holy  orders,  and  became  chaplain  to  the  lady  Vere* 

While  he  lived  in  this  family,  he  cultivated  the  art  of 
deciphering  ;  and  it  is  Laid  that  the  ele<Ror  of  Branden¬ 
burg,  for  whom  he  explained  Teveral  letters  written  in 
ciphers,  fent  him  a  gold  chain  and  medal.  In  1643  h® 
publifhed,  “  Truth  tried ;  or  Animadverfions  on  the  Lord 
Brooke’s  treatife,  called  The  Nature  of  Truth ,  &c  ” 

1  he  next  year  he  was  chofen  one  of  the  feribes  or  fe- 
cretaries  to  the  affembly  of  divines  at  Weftminfter.  Dr 
Peter  T  'urner,  Savilian  profeffor  of  geometry  in  Oxford, 
being  ejected  by  the  parliamcnt-vifitors  in  1649, 

Wallis  was  appointed  to  fuceeed  him  in  that  place.  In 
1653  publifhed  at  Oxford  a  Grammar  of  the  Eng- 
liff  Tongue  in  Latin.  In  1655  he  entered  the  lifts 
with  Mr  Hobbes  \  and  their  controverfy  lafted  a  con- 
fiderable  time.  In  1657  the  Doftor  publifhed  his  Ma¬ 
thematical  Works.  Upon  the  death  of  Dr  Langbaine, 
he  was  chofen  cuftos  archivorum  of  the  univerfity.  Af¬ 
ter  the  Reftoration  he  met  with  great  refpeft,  the  king 
himfelf  entertaining  a  favourable  opinion  of  him  on  ac¬ 
count  of  fome  fer vices  he  had  done  both  to  his  royal 
father  and  himfelf.  He  was  therefore  confirmed  in  his 
places,  admitted  one  of  the  king’s  chaplains  in  ordinary* 
and  appointed  one  of  the  divines  empowered  to  review 
the  book  of  common  prayer*  He  complied  with  the 
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A  fis  terms  of  die  aft  of  uniformity,  and  continued  a  Ready 
confurmifl  till  his  death.  He  was  one  of  the  firfi  mem- 
\V;  Dle^  jj£rs  of  the  Royal  Society,  and  correfponded  with  many’ 
learned  men.  In  1697,  the  curators  of  the  univerfity 
prefs  at  Oxford  thought  it  for  the  honour  of  the  univer- 
£ty  to  col  left  the  mathematical  works  of  the  Do&or, 
which  had  been  printed  feparately,  fomein  Latin,  fome 
in  Englilh,  and  publiffied  them  all  together  in  the  Latin 
tongue,  in  three  vols,  folio.  He  died  in  1703.  He 
fpeaks  of  himfelf  thus  :  “  It  hath  been  my  endeavour 
all  along  to  a£l  by  moderate  principles,  being  willing 
whatever  fide  was  uppermofi,  to  promote  any  good  de- 
fign  for  the  true  interefi  of  religion,  of  learning,  and 
of  the  public  good.”  Befides  the  works  above  men¬ 
tioned,  he  publifhed  many  others. 

WALLOONS,  a  name  for  the  inhabitants  of  a 
confiderable  part  of  the  Netherlands,  viz.  Artois,  Hai- 
nault,  Naum,  Luxemburgh,  and  part  of  Flanders  and 
I  Brabant. 

WALNUT-tree.  See  Juglans,  Botaky  Index . 

WALPOLE,  Sir  Robert,  earl  of  Orford,  was 
born  at  Houghton  in  Norfolk,  September  6th,  1674, 
and  educated  on  the  foundation  at  Eton  fchool.  Thence 
he  was  elefted  to  King’s  College  in  Cambridge  ;  but, 
fucceeding  to  the  family  eflate  by  the  death  of  his  elder 
brother,  he  refigned  his  fellowfhip.  In  1700,  he  was 
chofen  member  of  parliament  for  King’s  Lynn,  and  re- 
prefented  that  borough  in  feveral  fucceeding  parlia¬ 
ments.  In  1705,  he  was  nominated  one  of  the  council, 
to  Prince  George  of  Denmark,  lord  high  admiral  of 
England;  in  1707,  appointed  fecretary  at  war;  and, 
in  1709,  treafurer  of  the  navy.  In  1 710,  upon  theJ 
change  of  the  miniRry,  he  was  removed  from  all  his  * 
pods,  and  held  no  place  afterwards  during  the  queen’s^ 
reign.  In  1711  he  was  expelled  from  the  houfe  of 
commons  for  what  they  called  notorious  corruption  in- 
his.  office  as  fecretary  at  war.  The  borough  of  Lynn,  * 
however,  re-ele&ed  him  ;  ,and,  though-  the  houfe  de-* 
dared  the  eleflion  void,  yet  they  perfified  in  the  choice. 
In  the  well-known  debate  relating  to  Steele  for  publi fil¬ 
ing, the  Ctifis,  the  greatly  diftinguifhed- himfelf  in  behalf 
of  liberty,  and  added  to  the  popularity  die  had  before 
acquired. 

On  the  death  of  the  queen,  a  revolution  of  politics* 
took  place,  and  the  Whig  party  prevailed  both  at  court 
and  in  theTenate.  Walpole  had  before  recommended 
himfelf  to  the  houfe  of  Hanover,  by  his  zeal  for  its 
caufe,  when  the  commons  confidered  the  Rate  of  the 
nation  with  regard  to  the  Proteftant  fuccefiion  :  and  he 
had  now  the  honour  to  procure  the  aflurance  of  the. 
houfe  to  the  new  king  (which  attended  the  addrefs  of 
condolence  and  congratulation),  “  'That  the  commons 
'would  make  good  all  parliamentary  funds. It  is  there¬ 
fore  not  to  be  wondered  at,  that  His  promotion  foon 
took  place  after  the  king’s  arrival  }  and  that  in  a  few  * 
days  he  was  appointed  receiver  and  pay mafier-general 
of  all  the  guards  and  garrifons,  and  of  all  other  the 
land  forces  in  Great  Britain,  paymafier  of  the  royal 
hofpital  at  Chelfea,  and  likewife  a  privy  counfellor. 
On  the  opening  of  a  new  parliament,  a  committee  of 
feerecy  was  chofen  to  inquire  into  the  conduft  of  the 
late  miniRry,  of  which  Walpole  was  appointed  chair¬ 
man  ;  and,  by  bis  management,  articles  of  impeach¬ 
ment  were  read  againR  the  earl  of  Oxford,  Lord  Bo- 
h.ngbroke,  the  duke  of  Ormond,  and  the  earl  of  Straf- 
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ford.  The  eminent  ferviefc  he  was  thought  to  have  Walpolei 
done  the  crown,  by  the  vigorous  profecution  of  thofe  v 
miniRers  who  were  deemed  the  chief  infiruments  of  the' 
peace,  was  foon  rewarded  by  the  extraordinary  pro¬ 
motions  to  the  offices  of  firfi  com  rriiffioner  of  the  trea- 
fury,  and  chancellor  and  under  treafurer  of  the  exche¬ 


quer. 

In  two  years  time  he  refigned  all  his  offices,  on  ac¬ 
count  of  a  mifunderfianding  which  took  place  between 
him  and  the  ;refi  of  the  miniRry  about  certain  fuppliest 
demanded  for  the  fupport  of  his  majefiy’s  German  do¬ 
minions.  On  the  day  of  his  refignation  he  brought  in 
the  famous  finking-fund  bill,  which  he  prefented  as  a? 
country  gentleman,  faying,  that  he  hoped  it  would  not 
fare  the  worfe  for  having  two  fathers ;  and  that  his- 
fucceflor  Mr  Stanhope  would  bring  it  to  perfection. 

His  calling  himfelf  the  father  of  a  project,  which  hath 
fince  been  fo  often  employed  to  other  purpofes  than 
were  at  firR  declared,  gave  his  enemies  frequent  oppor-  \ 
tunity  for  fatire  and  ridicule';  and  it  hath  been  farcafii- 
cally  obferved,  that  the  father  of  this  fund  appeared  i tv 
a  very  bad  light  when  viewed  in  the  capacity  of  a  nurfe* 

In  the  next  feffion  of  parliament,  Walpole  oppofed  the 
miniRry  in  every  thing  ;  and  even  Wyndham  or  Ship- 
pen  did  not  exceed  him  in  patriotifm.  Upon  a  motion 
in  the  houfe  for  continuing  the  army,  he  made  a  fpeech 
of  above  an  hour  long,  and  difplayed  the  danger  of  a 
Randing  army  in  a  free  country,  with  all  the  powers  of. 
eloquence.  Early  in  1720  the  rigour  of  the  patriot 
began  to  foften,  and  the  complaifance  of  the  courtier 
to  appear  ;  and  he  was  again  appointed  paymaRer  of- 
the  forces,  and  feveral  of  his  friends  were  found  foon 
after  in  the  lift  of  promotions.  No  doubt  now  remain¬ 
ed  of  his  entire  converfion  to  court  meafures ;  for  be¬ 
fore  the  end  of  the  year,  we  find  him  pleading  as  fir  on  g- 
ly  for  the  forces  required  by  the  war-office  as  he  had 
before  declaimed  againR  them,  even  though  at  this 
time  the  fame  pretences  for  keeping  them  on  foot  did  a 
not  exifi, 

It  was  not  long  before  he  acquired  full  minifierial  > 
power,  being  appointed  firR  lord  oommiffioner  of  the 
treafury,  and  chancellor  of  the  exchequer  ;  and,  when 
the  king  went  abroad  in  1723,  he  was  nominated  one  » 
of  the  lords  jufiices  for  the  adminiflration  of  govern-  • 
ment,  and  was  fworn  foie  fecretary  of  Rate.  About 
this  time  he  received  another  difiinguifhed  mark  of  the 
royal  favour  ;  his  eldefi  fon  then  on  his  travels  beings 
created  a  peer,  by  the  title  of  Baron  Walpole  of  Wal¬ 
pole.  In  1725  he  was  made  knight  of  the  Bath,  and  ' 
the  year  after  knight  of  the  Garter.  The  meafures  of 
his  adminifiration,  ddring  the  long  time  he  remained 
prime  or  rather  foie  minifier,  have  been  often  canvafied  * 
with  all  the  feverity  of  critical  inquiry.  It  is  difficult 
to  difeem  the  truth  through  the  exaggerations  and  mif- 
reprefentations  of  party.  He  has  indeed  been  accufed> 
of  employing  the  finking  fund  for  the  purpofes  of  cor¬ 
ruption,  of  which  it  was  long  the  fafhion  to  call  him 
the  father  ;  but  the  man  who  refle&s  on  the  tranfaftions 
of  Charles  II.  and  his  infamous  cabal,  will  acquit  him 
of  the  latter  part  of  this  charge.  He  was  an  enemy  to* 
war,  and  the  friend  of  commerce  ;  and  becaufe  he  did 
not  refent  fome  petty  infults  of  the  court  of  Spain  fo 
fuddenly  as  the  fiery  part  of  the  nation  thought  he 
fiiould  have  done,  a  formidable  oppofition  was  formed 
againR  him  in  the  houfe,  which  had  influence  enough 

to 
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Walpole.  to  eibploy  in  its  caufe  almoft;  all- the  wit  of  the  nation. 

W"r  v  Pulteney  and  Pitt  were  the  great  leaders  of  the  party 
in  the  houfe  of  commons  ;  while  Bolingbroke  and  Pope 
and  Johnfon,  and  almoft  every  man  of  genius,  exerted 
themfelves  without  doors  to  enlighten,  by  pamphlets  in 
•profe  and  verfe,  the  minds  of  the  people,  and  (how  the 
neceftlty  of  a  Spanifh  war.  This  he  ftrenuoufly  oppof- 
ed,  becaufe  he  knew  that  the  foreign  fettlements  of  that 
power  are  very  remote,  and  in  a  climate  deftru<ftive  to 
Englilhmen  }  and  that  fuch  of  them  as  we  might  be 
able  to  take,  we  could  not  pofiibly  retain.  The  oppo- 
fition  however  prevailed.  The  nation  was  indulged  in 
a  war,  of  which  it  furely  had  no  caufe  to  boaft  of  the 
fuccefs  ;  and  it  is  now  univerfally  known,  that  the 
greater  part  of  thofe  who  with  honeft  intentions  had, 
either  in  parliament  or  out  of  it,  been  engaged  to  run 
down  the  minifter,  lived  to  repent  of  their  conduft,  and 
do  juftice  to  the  man  whom  they  had  fo  pei tinacioufty 
vilified. 

In  order  to  encourage  commerce  and  improve  the 
revenue,  Sir  Robert  projefted  a  fcheme  for  an  extenfion 
of  the  excife,  as  the  only  means  of  putting  a  flop  to  the 
frauds  of  merchants  and  illicit  traders.  This  was  another 
ground  of  clamour  to  the  orators  within,  and  the  wits 
without,  doors  }  and  while  the  opposition  reprefented  it 
as  a  mesfure  big  with  public  mifchief,  Swift  and  Pope 
occafionally  alluded  to  it  as  an  oppreflion  calculated  to 
deprive  private  life  of  all  its  comforts.  The  minifter 
was  therefore  obliged  to  abandon  the  fcheme  }  but  in  a 
fucceeding  adminiftration  it  was  partly  carried  into  exe¬ 
cution,  at  the  exprefs  folicitation  of  the  principal  per- 
fons  concerned  in  that  article  of  trade  which  it  was  fug- 
gefted  would  be  moft  affe&ed  by  it  ;  and  afterwards  the 
moft  popular  minifter  that  ever  dire&ed  the  councils  of 
this  country  declared  in  full  fenate,  that  if  a  time  fhould 
ever  arrive  which  was  likely  to  render  the  projeft  fea¬ 
sible,  he  would  bimfelf  recommend  an  extenfion  of  the 
excife  laws  as  a  meafure  of  the  greateft  advantage  to 
commerce,  to  the  revenue,  and  to  the  general  interefts 
of  the  kingdom. 

In  1742  the  oppofition  prevailed  ;  and  Sir  Robert 
being  no  longer  able  to  carry  a  majority  in  the  houfe 
of  commons,  refigned  all  his  places,  and  fled  for  fhelter 
behind  the  throne.  He  was  foon  afterwards  created 
earl  of  Orford  ;  and  the  king,  in  consideration  of  his 
long  and  faithful  fervices,  granted  him  a  penfion  of 
4000I.  per  annum.  The  remainder  of  his  life  he  fpent 
in  tranquillity  and  retirement,  and  died,  in  174  c,  in  the 
71ft  year  of  his  age. 

He  has  been  feverety,  and  not  unjuftly,  cenfured  for 
that  fyftem  of  corruption  by  which  he  almoft  avowed 
that  he  governed  the  nation  }  but  the  obje&s  which  he 
had  in  view  are  now  acknowledged  to  have  been  in  a 
high  degree  praife- worthy.  Johnfon,  who  in  the  earlier 
part  of  his  life  had  joined  the  other  wits  in  writing 
againft  his  meafures,  afterwards  honoured  his  memory 
for  the  placability  of  his  temper,  and  for  keeping  this 
country  in  peace  for  fo  many  years  ;  and  Mr  Burke 

*  Utters  has  *  declared,  that  his  only  defeft  as  a  minifter  was 

Tide  Peace  ^  Want  ^lc*ent  ^rmnefs  to  treat  with  contempt 
that  popular  clamour,  which,  by  his  yielding  to  it,  hur¬ 
ried  the  nation  into  an  expenfive  and  unjuft  war.  But 
his  rancorous  profecution  of  Atterbury  bifhop  of  Ro- 
chefter  (fee  Atterbury),  by  a  bill  of  pains  and  penal- 
txes3  may  be  confidered  as  fome  thing  wrorfe  than  a  de- 


fe6l  :  it  was  a  fault  for  which  no  apology  can  be  made  •  7  ;  < 
becaufe,  whether  that  prelate  was  innocent  or  guilty  of  f ' 
his  guilt  no  legal  proof  ever  appeared.  In  that  inft’aiice  il,cS* 
the  condudl  of  the  minifter  was  the  more  extraordinary, 
that  on  other  occafions  lie  t  hofe  to  gain  over  the  dilab 
fedted  by  mildnefs  and  beneficence,  even  when  he  had 
fufticient  proofs  of  their  guilt.  'Of  this  the  following 
anecdote,  communicated  by  Lord  North  to  Dr  Johnfon 
is  a  fufficient  proof.  Sir  Robert  having  got  into  his 
hands  fome  treafonable  papers  of  his  inveterate  enemy 
Shippen,  Tent  for -him,  and  burnt  them  before  his  eyes. 

Some  time  afterwards,  w  hile  Shippen  was  taking  the 
oaths  to  the  government  in  the  houfe  of  commons,  Sir 
Robert,  who  flood  next  to  him,  and  knew  his  principle* 
to  be  the  fame  as  ever,  fmiled  ;  upon  which  Shippen, 
who  had  obferved  him,  faid  “  Egad,  Robin,  that’s  hard¬ 
ly  fair.” 

To  whatever  objedfions  his  minifterial  condudl  may 
be  liable,  in  his  private  charadler  he  is  univerfally  al¬ 
lowed  to  have  had  amiable  and  benevolent  qualities* 

That  he  was  a  tender  parent,  a  kind  mafter,  a  bene¬ 
ficent  patron,  a -firm  friend,  an  agreeable  companion, 
are  points  that  have  been  feldom  difputed  }  and  fo  calm 
and  equal  was  his  temper,  that  Pulteney,  his  great  rival 
and  opponent,  faid,  he  was  fure  that  Sir  Robert  Wal¬ 
pole  never  felt  the  bittereft  inve&ives  againft  him  for 
half  an  hour. 

About  the  end  of  Queen  Anne’s  reign,  and  the  be¬ 
ginning  of  George  I.’s,  he  w’rote  the  following  pamph¬ 
lets.  1.  The  Sovereign’s  Anfwer  to  the  Gloucefter- 
fhire  Addrefc.  The  Sovereign  meant  Charles  duke  of 
Sonierfet,  fo  nicknamed  by  the  Whigs.  2.  Anfwer  to 
the  Reprefentation  of  the  Houfe  of  Lords  on  the  State 
of  the  Navy,  1709.  3.  The  Debts  of  the  Nation  ftated 
and  confidered,  in  four  Papers,  1710.  4.  The  Thirty- 

five  Millions  accounted  for,  1710.  5.  A  Letter  from 

a  foreign  Minifter  in  England  to  Monfieur  Pettecum, 

1 710*  6.  Four  Letters  to  a  Friend  in  Scotland  upon 

Sacheverell’s  Trial  ;  falfely  attributed  in  the  General 
Dictionary  to  Mr  Maynwaring.  7.  A  Short  Hiftory 
of  the  Parliament.  It  is  an  account  of  the  laft  fef- 
fion  of  the  queen.  8.  The  South -Sea  Scheme  confider¬ 
ed.  9.  A  Pamphlet  againft  the  Peerage  Bill,  1719. 

10.  The  Report  of  the  Secret  Committee,  June  9th, 

W 1 5- 

WALRUS,  See  Tricbecus,  Mammalia  Index. 

WALSH,  William,  an  Englifti  critic  and  poet* 
the  fon  of  Jofeph  WaUh,  Efq.  of  Abberley  in  Wor- 
cefterftiire,  was  born  about  the  year  1660.  He  became 
a  gentleman  commoner  of  Wadham  college,  Oxford, 
but  left  the  univerfity  without  taking  a  degree.  His 
writings  are  printed  among  the  works  of  the  Minor 
Poets,  printed  in  1749*  He  was  raade  gentleman  of 
the  horfe  in  Queen  Anne’s  reign  ;  and  died  in  1708. 

He  was  the  friend  of  Mr  Dryden  and  of  Mr  Pope  ;  the 
former  of  whom  efteemed  him  the  beft  critic  then  living} 
and  Mr  Pope  has  celebrated  his  charadler  in  the  Eflay 
on  Criticifm. 

WALSINGHAM,  a  town  of  Norfolk,  with  a  mar¬ 
ket  on  Fridays,  and  a  fair  on  Whit-Monday,  for  horfes 
and  pedlars  ware  *,  it  is  feated  not  far  from  the  fea } 
and  in  former  times  was  famous  for  its  college  of  ca¬ 
nons,  and  was  greatly  frequented  by  pilgrims  who  went 
to  pay  their  devotions  to  the  image  of  the  Virgin  Mary 
at  the  chapel,  where  there  are  two  fine  fprings,  called 
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Wa  tr  the  Virgin  Mary's  wells.  Not  many  years  ago  there 
hi  were  found  here  by  a  hufbandman,  1 00  urns  full  of  allies, 
which  were  fuppofed  to  be  thofe  which  the  Romans  fill¬ 
ed  with  the  a  dies  of  the  dead.  It  is  22  miles  north- 
weft  of  Norwich,  and  1 1 7  north-north-eaft  of  London. 
£,  Long.  o.  53.  N.  Lat.  32.  56. 

WalsinghaM,  Thomas ,  an  Englifti  BenednRine 
monk  of  the  monaftery  of  St  Alban’s,  who  lived  about 
the  year  1440.  He  applied  himfelf  to  the  hiftory  and 
antiquity  of  his  country,  in  quality  of  hiftoriographer  to 
the  king ;  and  compofed  the  Hiftory  of  King  Henry  VI. 
with  other  works. 

WALSINGHAM,  Sir  Francis ,  niinifter  and  fecrctary  of 
ftate  during  the  reign  of  Queen  Elizabeth,  and  one  of 
the  mreateft  politicians  of  his  time,  was  defeended  from 
a  noble  and  ancient  family  at  Chiflehurft.  After  having 
made  great  progrefs  in  his  ftudies  at  Cambridge,  he  was 
twice  fent  ambaflador  to  France,  and  at  his  return  to 
England  was  employed  in  the  moft  important  affairs, 
became  fecret  ary  of  ftate,  and  was  one  of  the  comm  if- 
fioners  for  the  trial  of  Mary  queen  of  Scotland.  Sir 
Francis  was  undoubtedly  one  of  the  moft  refined  politi¬ 
cians  and  moft  penetrating  ftatefman  that  any  age  ever 
produced.  He  had  an  admirable  talent,  both  in  dif- 
covering  and  managing  the  fecret  receffes  of  the  heart. 
He  had  his  fpies  in  moft  courts  in  Chriftendom,  and  al¬ 
lowed  them  a  liberal  maintenance  5  for  it  was  his 
maxim.  That  knowledge  cannot  be  bought  too  dear. 
In  1587  the  king  of  Spain  having  made  vaft  prepara¬ 
tions,  which  furprifed,  and  kept  all  Europe  in  fufpenfe, 
Walfingham  employed  his  utmoft  endeavours  for  the 
difeovery  of  that  important  fecret  ;  and  accordingly 
procured  intelligence  from  Madrid,  that  the  king  had 
informed  his  council  of  his  having  difpatched  an  exprefs 
to  Rome,  with  a  letter  written  with  his  own  hand  to 
the  pope,  acquainting  him  with  the  true  defign  of  his 
preparations,  and  begging  hi3  bleftings  upon  him  *,  which 
for  fome  reafons  he  could  not  difclofe  till  the  return  of 
the  courier.  The  fecret  being  thus  lodged  with  the 
pope,  Walfingham,  by  means  of  a  Venetian  prieft,  whom 
he  retained  at  Rome  as  a  fpy,  got  a  copy  of  the  original 
letter,  which  was  ftolen  out  of  the  pope’s  cabinet  by  a 
gentleman  of  the  bed-chamber,  who  took  the  key  out 
of  the  pope’s  pocket  while  he  flept.  After  this,  by  his 
dexterous  management,  he  caufed  the  Spaniards  bills  to 
be  protefted  at  Genoa,  which  fhould  havefupplied  them 
with  money  for  their  extraordinary  preparations  5  and 


by  this  means  he  happily  retarded  this  formidable  invs-  Wal'fing- 
fion  for  a  whole  year.  In  fhort,  he  fpent  his  whole  ^ara 
time  and  faculties  in  the  fervice  of  Queen  Elizabeth  5  Wapetu 
on  which  account  her  majefty  was  heard  to  fay,  “  That  tafce. 
in  diligence  and  fagacity  he  exceeded  her  expectations.”  J 

However,  after  all  his  eminent  fervices  to  his  country,  ‘ 
this  man  gave  a  remarkable  proof  at  his  death,  which 
happened  on  the  6th  fof  April  1590,  how  far  he  pre¬ 
ferred  the  public  intereft  to  his  own ;  he  being  fo  poor, 
that  excepting  his  library,  which  was  a  very  fine  one, 
he  had  fcarcely  effeCls  enough  to  defray  the  expence  of 
bis  funeral.  His  principal  works  are,  1.  Memoirs  and 
InftruCtions  for  the  ufe  of  Ambaffadors,  with  his  Letters 
and  Negociations.  2.  Political  Memoirs. 

WALTHERIA,  a  genus  of  plants  in  the  clafs  mo- 
nadelphia,  and  in  the  natural  fyftem  arranged  under  the 
37th  order,  Colutnniferce .  See  Botany  Index . 

WALTON,  Bryan,  Bifhop  of  Chefter,  a  learned 
Englifti  divine,  who  gained  great  reputation  by  his  edL 
tion  of  the  Polyglot  bible,  with  his  Prolegomena  in  the 
beginning  \  which  is  more  exa£l,  fays  Father  Simon, 
than  any  other  which  had  been  publiftied  on  that  fub- 
je£L  He  died  in  1661. 

WAMPUM,  the  money  ufed  by  the  North  Ameri¬ 
can  Indians.  It  is  much  ufed  in  all  their  treaties  as  a 
fymbol  of  friendflup.  It  is  made  of  a  {hell  of  a  particu¬ 
lar  fpecies  of  Venus. 

WAPENTAKE,  is  the  fame  with  what  is  called  a 
hundred ;  efpecially  ufed  in  the  north  counties  beyond 
the  river  Trent.  The  word  feems  to  be  of  Danifli  ori¬ 
ginal,  and  to  be  fo  called  for  this  reafon  :  When  firft 
this  kingdom,  or  part  thereof,  was  divided  into  wapen¬ 
takes,  he  who  was  the  chief  of  the  wapentake  or  hun¬ 
dred,  and  who  is  now  called  a  high  confab  l e ,  as  foon  as 
he  entered  upon  his  office,  appeared  in  a  field  on  a  cer¬ 
tain  day  on  horfeback  with  a  pike  in  his  hand,  and  all 
the  chief  men  of  the  hundred  met  him  there  with  their 
lances,  and  touched  his  pike  \  which  was  a  fign  that 
they  were  firmly  united  to  each  other  by  the  touching 
their  weapons.  But  Sir  Thomas  Smith  fays,  that  an¬ 
ciently  mufters  were  made  of  the  armour  and  weapons 
of  the  feveral  inhabitants  of  every  wapentake  $  and 
from  thofe  that  could  not  find  fufficient  pledges  for 
their  good  abearing,  their  weapons  were  taken  away 
and  given  to  others  j  from  whence  he  derives  the 
word. 


WAR. 


T 


INTRODUCTION. 

Eivi  i  0f  TN  treating  the  fubjeft  of  war,  we  may  confider  it 
firft  in  a  political  and  moral  point  of  view,  as  one  of 
thofe  powerful  engines  employed  by  civil  governments, 
to  bring  about  fome  ends  which  they  deem  beneficial  to 
the  community  over  which  they  prefide  \  and  fecondly, 
in  a  theoretical  and  praBical  point  of  view,  as  a  fcieiice 
or  an  ar/,  which  the  neceftities  or  the  follies  of  mankind 
have  rendered  an  important  obje£l  of  confideration,  not 
only  to  certain  individuals,  but  in  fome  meafure  to  fo- 
«iety  at  large. 

VoL.  XX.  Part  II. 


From  the  numerous  calamities  incident  to  war,  it  Political 
fhould  be  prefumed  that  no  wife  or  good  government  objects  ami 
would  have  recourfe  to  means  fo  dangerous  and  expen- 
five,  till  after  all  other  means  of  producing  the  ends 
they  have  in  view  had  failed  of  fuccefs.  The  oftenfible 
obje&s  for  which  a  nation  or  community  engages  in  a 
war,  are  ufually  to  prevent  or  repel  the  aflaults,  en¬ 
croachments,  or  invasions  of  its  neighbours  \  to  revenge 
fome  infult  or  injury  which  the  community,  its  allies, 
or  dependents,  may  have  fuftained  ;  to  compel  fome 
other  nation  or  community  to  refpeft  what  are  called 
the  law  of  nations,  and  the  rights  of  citil  fociety  ,*  or  to 
4  F  prefcxv6 
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preferve  that  due  and  equable  balance  of  power  among 
neighbouring  dates,  which  has  of  late  been  conlidered 
as  an  effential  point  in  the  political  economy  of  civiliz¬ 
ed  nations.  We  fay  that  thefe  are  usually  the  ofcnjible 
objedts  of  war  )  for  though  it  will  fcarcely  be  denied 
that  ambition,  avarice,  religious  bigotry,  a  delire  of 
dominion,  and  a  thirft  of  military  fame,  have  been  the 
real  caufes  of  many  of  tliofe  long  and  bloody  wars  which 
have  defolated  the  face  of  nature,  and  heaped  mifery 
and  wretchednefs  on  millions  of  human  beings,  we  be¬ 
lieve  few  heroes  and  conquerors,  either  of  ancient  or 
modern  times,  have  had  the  honefty  or  effrontery  to 
-avow  thefe  as  the  real  motives  of  their  military  expedi¬ 
tions.  Yet,  if  we  examine  the  pages  of  hidory,  we 
diall  fcarcely  find  a  war,  from  the  Battle  of  the  Kings 
recorded  by  the  fiacred  hidorian,  to  the  prefent  conted 
which  has  for  1 7  years  involved  all  Europe  in  confufion 
and  bloodfhed,  and  reduced  many  of  its  faired  dates 
and  provinces  under  the  fubjedlion  of  a  fingle  monarch, 
in  which  one  or  other  of  thefe  latter  motives  has  not, 
at  lead  to  one  party,  been  a  principal  inducement. 

Among  the  political  objedls  of  war,  we  mud  not 
omit  to  mention  one  which,  though  perhaps  lefs  openly 
avowed  than  any  other,  has,  in  monarchical  and  arido- 
cratical  governments,  always  formed  a  material  part  of 
the  date  policy  \ — we  mean  the  objedl  of  preventing 
tumults  and  commotions  among  the  people,  by  engaging 
them  in  a  foreign  war.  It  was  long  ago  ebferved  by  a 
good  judge  of  human  nature*,  “  that  no  body  can  be 
healthful  without  exercife,  neither  natural  body  nor 
politic  j”  and  that  “  to  a  kingdom  or  a  date,  a  juft  and 
honourable  wrar  is  the  true  exercife.”  That  politicians 
have  often  adled  on  thefe  principles,  is  certain.  On  the 
judice  of  the  principles  themfelves,  we  prefume  not  to 
decide,  though  we  may  fafely  exprefs  a  doubt  -whether 
the  remedy  be  not  worfe  than  the  difeafe,  and  whether 
thefe  popular  commotions  might  not  be  prevented  with 
equal  eafe,  and  with  more  advantage  to  the  nation,  by 
employing  the  populace  in  fucli  works  of*  improvement 
as  may  advance  the  manufadlures,  commerce,  or  internal 
comforts  of  the  date. 

An  able  and  ingenious  writer  confiders  a  redundance 
of  population  as  one  of  the  chief  primary  caufes  of  war. 
“  One  of  its  fird  caufes  and  mod  powerful  impulfes, 
was  undoubtedly  an  infuffieiency  of  room  and  food  ) 
and,  greatly  as  the  circumdances  of  mankind  have 
changed  fince  it  fird  began,  the  fame  caufe  dill  conti¬ 
nues  to  operate,  and  to  produce,  though  in  a  fmaller 
degree,  the  fame  effedb.  The  ambition  of  princes 
would  want  indruments  of  dedrudion,  if  the  didreffes 
of  the  lower  daffies  did  not  drive  them  under  their  ftan- 
dards.  A  recruiting  ferjeant  always  prays  for  a  bad 
harved,  and  a  want  of  employment,  or,  in  other  words, 
a  redundant,  population  f.”  *This  redundance  he  prol 
pofes  to  obviate,  and  thus  to  counteradl  one  of  the  prin¬ 
cipal,  caufes  of  war,  by  throwing  obdaclesin  the  way  of 
marriage.  Without  calling  in  quedion  the  judnefs  of 
his  .pofition,  we  do  not  fee  the  neceffity  of  the  remedy 
which  he  propofes.  We  mud  acknowledge  ourfelves 
(uch  friends  to  the  increafe  of  population  as  to  think 
that  every  encouragement  ought  to  be  given  to  it,  in¬ 
dead  of  throwing  obdacles  in  its  way.  There  are  few 
countries  fo  populous,  or  fo  completely  cultivated,  as  to 
render,  it  neceffiary  to  plunge  them  into  wars,  in  order 
to  diminidi  the  number  of  inhabitants,  which  might  be 


abundantly  fupported,  were  agriculture  encouraged,  and  Introdu 
gluttony  repreffed.  ^ 

Whatever  may  be  the  objedls  for  which  a  nation 
to  war  5  whatever  the  caufes  which  have  induced  her  1  f 
to  have  recourfe  to  fuch  an  expedient,  we  may  venture  ^ 
from  hidory  and  experience,  to  affirm  that  die  will  gain 
little  folid  advantage  by  the  conted.  She  may  drive 
an  invading  enemy  from  her  dominions,  and  purfue 
him  to  his  own  ;  die  may  acquire  plunder  and  territory, 
and  may  raife  her  name  among  the  neighbouring  daks 
by  her  vidtories  and  prowefs  5  but  all  thefe,  except  the 
ftf,  will  fcarcely  compenfate  for  the  blood  and  treafure 
which  die  has  expended,  and  for  the  check  given  to  her 
agriculture,  manufadlures  and  commerce,  by  drawing  off 
many  of  the  labouring  part  of  the  community  to  fupply 
the  fleets  and  armies  of  the  date.  Thefe  are  the  inevi¬ 
table  confequences  even  of  a  fuccefsful  war  5  and  fliould 
it  prove  otherwife,  the  calamities  and  didreffes  of  the 
vanquidied  may  readily  be  conceived.  Even  to  the 
edabliOied  government  of  a  date,  war,  w  hile  it  appears 
to  drengthen  their  hands  and  increafe  their  influence,  is 
fraught  with  difficulty  and  danger.  No  fituation  of  af¬ 
fairs  is  fo  well  calculated  to  fliow  the  abilities  or  ineffi¬ 
ciency  of  a  cabinet  as  this,  and  melancholy  is  the  fate 
of  that  nation  whofe  adminiflration  is  then  conduced 
by  a  weak,  inexperienced,  or  profligate  minidry  )  but 
be  they  ever  fo  able  or  fo  upright,  dill  the  want  of  fuc- 
cefs,  or  a  reverfe  of  fortune,  will  lower  them  in  the 
opinion  of  the  people,  and  will  compel  them  at  laft  to 
conclude  a  difadvantageous,  perhaps  a  didionourable 
peace,  or  quit  their  pods  and  leave  the  talk  to  a  more 
popular  or  fuccefsful  adminidration. 

The  evils  of  war  do  not  terminate  on  the  return  of 
peace.  Many  of  the  burdens  which  it  had  impofed  on 
the  people  mud  dill  continue,  to  difeharge  the  debt 
contradled  by  the  date;  while  the  fudden  didianding  of 
the  deets  and  armies  pours  into  the  community  numbers 
of  idle  and  diffipated  men,  averfe  to  labour,  and  aceuf- 
tomed  to  feenes  of  confufion,  daughter  and  rapine.  At 
no  time  are  robberies,  murders,  or  feditions  fo  frequent 
as  on  the  termination  of  a  long  protradled  -war  ;  at  none 
are  the  internal  peace  and  quiet  of  a  nation  in  fo  much 
danger.  .  5 

On  the  moral  evils  of  war  wre  furely  need  noten-M°rak 
large.  In  itfelf,  when  undertaken  without  necedity,  itofwar‘ 
is  an  act  of  the  mod  criminal  and  atrocious  nature ;  and 
the  aggreflbrs  are  accountable  for  all  the  horrid  confe¬ 
quences  which  may  attend  it.  “  The  pomp  and  cir¬ 
cumdances  of  glorious  war”  may  form  a  defirable  fubjedt 
for  the  poet  and  the  hidorian ;  but  the  Chridian  and  the 
philofopher  mud  regard  it  with  horror  and  detedation, 
as  the  greated  evil  with  which  providence  has  been 
plcafed  to  arm  the  hands  of  its  miniders  to  puniffi  and  ^ 
afflidt  mankind.  A  late  amiable  and  learned  prelate  ^ar fca 
has  laboured  to  prove  that  “  the  frequency,  duration, ly  lefs fi 
and  cruelty  of  wars  (in  Chridendom)  are  lefs  now  than  q«elltI” 
in  ancient  times  }”*  but  we  think  that  neither  his  rea-*r^n 
foning  nor  his  examples  are  capable  of  edablidiing  t'h €  Mport(l 
fird  part  of  this  pofition.  If  we  take  the  lad  700 Setin0m 
years,  and  compare  it  with  an  equal  period  of  ancient  serm* 
hidory  ;  if  we  recoiled!  the  crufades ,  the  almod* conti¬ 
nual  druggies  between  France  and  Britain,  the  civil 
diffenfions  in  both  thefe  mighty  empires*  the  wars  be¬ 
tween  the  Ruffians  and  their  neighbours,  the  Turks,  the 
Poles,  and  the  Swedes)  if  we  advert  to  the  reigns  of 
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fa:  sc-  Edward  HI.  of  England,  Charles  V.  and  Philip  II.  of 
(  tj .  Spain,  Louis  XIV.  of  France,  Guftavus  Adolphus  and 
Charles  XII.  of  Sweden,  Frederick  II.  of  Pruffia,  and 
Catherine  II.  of  Ruffia  ;  and  laftly,  if  we  turn  our  at¬ 
tention  to  the  long  and  ruinous  contefts  which  diftin- 
guifb  our  own  times,  we  fliall  find  little  caufe  to  boaft 
of  having  profited  by  the  pacific  leiTons  of  our  Saviour, 
whofe  great  objeft  was  to  promote  u  peace  on  earth}' 
and  good  will  and  brotherly  love  among  the  children  of 
men. 

jjgd,  There  is  indeed  one  confolatory  circumftance  with 
wars  s  refpeft  to  the  modern  fyltem  of  warfare,  that  our  wars 
fang1  iry  are  now  lefs  fanguinary  than  thole  of  ancient  times. 
Jfai  lx  ^ie  daughter  which  attended  fome  of  the 

timcs  battles  in  the  Greek  and  Roman  wars,  where  tlx:  great¬ 
er  part  of  the  vanquifhed  army  was  frequently  pul  to 
the  fword,  is  familiar  to  our  claffical  readers  ;  but  in 
modern  warfare,  even  of  the  large  armies  that  have  ap¬ 
peared  in  the  field  on  the  continent  of  Europe,  we  fel- 
dom  find  fo  many  as  30,000  killed  and  wounded  on 
both  Tides,  a  number  vaflly  inferior  to  what  fell  of  the 
Romans  at  Cannce,  and  by  no  means  equal  to  the  lofs 
of  the  Carthaginians  at  the  battle  of  Zama.  This  di- 
minifhed  daughter  is  attributed,  and  we  believe  with 
juftiee,  to  the  ufe  of  fire-arms ;  and  it  is  computed  that 
in  this  mode  of  fighting  not  more  than  one  mufket  ball 
in  40  takes  effedt,  and  not  more  than  one  in  400  proves 
fatal.  The  introduction  of  thefe  weapons,  therefore, 
however  it  may  be  declaimed  againft  by  theorifts, 
mud  be  confidered  as  a  real  Improvement  in  the  art  of 
fvar;  and  it  is  fincerely  to  be  regretted  that  the  ufe  of 
them  fhould  be  laid  afide.  If,  however,  the  prefent 
praClice  of  deciding  battles  by  the  bayonet  and  the 
fabre  be  continued,  it  is  to  be  feared  that  we  fhall  foon 
rival  the  ancients  as  much  in  the  fanguinary  nature  of 
g  our  wars  as  in  their  frequency. 

What  ir  After  what  we  have  faid  on  the  impolicy  of  war,  and 
h juft  the  moral  evils  which  attend  it,  it  will  fcarcely  be  ex- 

-  peCted  that  we  fhould  allow  it  to  be  juftifiable,  except 

in  cafes  of  neceffity.  Indeed  we  think  that  vrar  can  be 
juftified  only  on  the  principles  of  felf-defence.  When  a 
nation  is  invaded,  or  attacked  in  relation  to  her  un¬ 
doubted  rights  and  principles,  it  is  then,  and  then  only, 
that  (he  has  a  pretence  for  war.  We  will  not,  indeed, 
go  fo  far  as  to  aifert,  that  fhe  ought  to  await  the  attack. 
While  flie  takes  the  beft  methods  for  defending  her  ter¬ 
ritories  at  home,  it  is  doubtlefs  proper,  efpeciallv  for  a 
maritime  flate,  to  meet  the  enemy  half-way,  and  by  a 
timely  and  fpirited  refinance,  endeavour  to  avert  tliofe 
greater  evils  which  would  attend  a  fyftem  of  pufillani- 
mity  and  negleCt. 

In  the  prefent  Rate  of  human  nature,  war  muff:  be  re¬ 
garded  as  a  neceffary  evil,  and  as  it  15  fometimes  un¬ 
avoidable,  the  principles  and  praCIice  of  it  muft  be  flu- 
died  by  thofe  who  are  to  fuperintend  or  to  conduCt  its 
operations.  It  is  this  neceffity  that  has  given  occafion 
to  the  art  of  war,  the  pradice  of  which  is  to  form  the 
'9  fubjeCl  of  tbe  prefent  article, 
lere/  l~  u  ^e^0lc  We  enter  on  tbe  immediate  objeCf  of  this  effay, 
•ticai  °~"(nvever*  it  may  not  be  improper  to  enumerate  thofe 
branches  of  knowledge  which  conflitute  the  principles  of 
the  military  art,  and  of  which  no  officer  who  expe&s  to 
have  a  principal  command  in  military  operations  fhould 
be  ignorant.  We  fnall  firfl  mention  thofe  fciences  which 
mould  form  a  part  of  the  education  of  every  command- 
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ing  offieer,  whether  military  or  naval ;  and  we  fliall 
then  diftinguifh  between  thofe  which  are  moil  applica¬ 
ble  to  the  land  and  the  fea  fervice. 

Among  the  firfl  branches  of  a  military  education  mu$ 
be  enumerated  the  modern  languages  of  French  and 
German  ;  Geography,  by  which  we  would  under- 
lland,.  not  merely  the  defeription  of  countries,  flates, 
and  kingdoms,  but  a  knowledge  of  their  political  con- 
ftitution,  refourccs,  and  produ<Rions,  and  of  the  man¬ 
ners,  cufloms,  and  character  of  their  inhabitants  p 
history,  efpecially  that  of  modern  Europe,  and  of 
the  Greeks  and  Romans.  Among  particular  hiftories- 
we  would  recommend  thofe  of  Polybius,  Xenophon, 

Tacitus,  with  the  Commentaries  of  Caefar,  in  ancient 
hiflory  5  and  Davila’s  account  of  the  civil  wars  of 
France,  Guicciardini’s  hiflory  of  the  Italian  wars, 
the  hiflory  of  the  feven  years  war  by  Frederick  the* 

Great,  with  a  particular  attention  to  the  befl  hiflo- 
ries  of  his  own  country,  and  of  the  wars  in  which  fhe 
has  been  engaged.  After  thefe  preliminary  branches 
follow  the  rudiments  of  mathematics,  including  com¬ 
mon  and  logarithmic  arithmetic,  the  dements  of 
theoretical  and  pra&ical  GEOMETRY,  plane  and  fpheri- 
cal  TRIGONOMETRY,  the  principles  of  SURVEYING,  CO¬ 
NIC  SECTIONS,  and  their  application  to  PROJECTILES  p 
certain  parts  of  natural  philofophy,  efpecially  mecha¬ 
nics  5  and  the  principles  of  DRAWING  plans,  maps,  and 
charts. 

Befides  thefe,  a  military  offieer  fhould  be  inftru&ed 
in  FORTIFICATION  and  GUNNERY,  the  nature  of  mili¬ 
tary  exercifes,  and  the  duties  of  the  various  officers  at¬ 
tached  to  an  army  *,  while  the  naval  officer  fhould  par¬ 
ticularly  attend  to  ASTRONOMY,  HYDRODYNAMICS,  NA¬ 
VIGATION,  the  principles  of  SEAMANSHIP,  and  of  ship¬ 
building.  JO- 

There  is  perhaps  no  art  or  profeffion,  in  the  pra (Rice  Practice  of 
of  which  the  fuperiority  of  example  over  precept  is  more  WHr* 
apparent  than  in  war,  infomuch  that  we  may  lay  it 
down  as  an  axiom,  that  no  man  can  be  a  foldier  or  a 
failor  from  theory  alone.  It  is  not  from  books  that  we 
are  to  learn  the  art  of  war,  though  there  is  no  doubt 
that  they  may  greatly  affifl  and  improve  the  fkill  and 
experience  acquired  in  the  field  or  on  the  ocean.  In 
thefe  adlive  fccnes  have  been  formed  the  great  com¬ 
manders,  whofe  lives  and  aftions  are  perufed  with  fo 
much  avidity  j  and  the  only  method  of  fuccefsfully  imi¬ 
tating  their  exploits,  and  emulating  their  fame,  is  to 
encounter  the  dangers  and  the  hardfhips  to  which  they 
were  expofed,  and  to  learn  hovr  to  command,  by  fir(i 
learning  to  obey.  A  confiderable  fliare  of  the  mecha¬ 
nical  part  of  war  may  be  acquired  in  a  -well-regulated 
military  or  naval  fchool  ;  but  the  experience  neceffary 
for  a  commander  is  to  be  gained  only  in  a&ual  fervice. 

The  pradlical  part  of  war  is  ufually  divided  into  mi* 
litary  ta&ics ,  and  naval  taBics  ;  a  divifion  which  we 
fliall  here  adopt,  though  we  have  thought  proper  to 
bring  the  whole  under  one  article.  As  the  fpace,  which 
we  had  originally  allotted  to  thefe  fubjedfs,  has  unavoid¬ 
ably  been  reduced  one  half,  we  fliall  be  able  to  give 
little  more  than  a  general  outline,  efpecially  of  military 
taBics ,  referving  the  fuller  difeuffion  for  naval  taBics  ^ 
which,  to  a  nation  whofe  chief  dependence  is  on  her 
fleets,  muft  be  the  moft  ufeful  and  the  moft  interefting 
part  of  the  fubjedf. 

It  -would  be  vain  for  us  to  attempt  any  hiftorical  ac- 
4  F  2  count 
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Iotroduc-  count  of  the  progreffive  improvements  that  have  been 
,  tion-  made  in  the  art  of  war.  Indeed  this  would  be  to  repeat 

W  v  much  of  what  has  already  been  detailed  under  the  prin¬ 

cipal  hidorical  articles  of  this  work  ;  for  the  hidory  of 
nations,  as  it  is  commonly  treated,  is  little  more  than  a 
hidory  of  their  wars.  We  might,  no  doubt,  briug  for¬ 
wards  much  curious  information  refpefting  the  offenfive 
and  defenfive  weapons  of  different  ages  and  countries, 
and  the  charafter  and  organization  of  their  armies;  but 
for  thofe  and  other  matters  of  a  fimilar  nature,  we  may 
refer  our  readers  to  the  following  refpeftable  authorities  : 
Vegetius  De  re  militari ;  Polybius’s  Hffoiy ,  with  the 
Commentaries  o/Folard  ;  Salmafius  Dere  militari  Roma - 
norum;  Tacitus’s  Vita  Agncolce  ;  Rollin’s  Ancient  Fh^ 
Jiory ;  Potter’s  Grecian  Antiquities ;  Rennet’s  and  A- 
dam’s  Roman  Antiquities  ;  Goguet’s  Origin  of  Laws , 
Arts,  fa'c.  ;  Daniel  Hijloire  de  la  Milice  Franpoife  ; 
Gough’s  Sepulchral  Monuments  ;  Afcham’s  Toxophilus , 
and  Grofc’s  Hi/tory  of  the  Englijb  Army ,  and  EJJay  on 
Ancient  Armour . 

At  a  period  like  the  prefent,  when  the  two  greateft 
powers  of  Europe  are  druggling  for  glory  and  domi¬ 
nion,  it  will  not  be  thought  unintereding,  or  irrelevant 
to  the  fubjeft  of  the  prefent  article,  if  we  offer  a  com¬ 
parative  datement  of  the  prefent  military  and  naval  eda- 
blifhments  of  thefe  two  mighty  empires,  with  a  (ketch 
of  the  military  charafter  of  their  armies  ;  and  with  thefe 
1X  we  fhall  conclude  our  preliminary  obfervations. 

Prefent  mi-  According  to  a  flatement  made  to  the  French  go- 
litary  efta-  vernment  at  the  commencement  of  1805,  the  grand  to- 
fclifhment  0f  the  French  armies  confided  of  570,964  men  ;  viz. 
French  infantry  of  the  line,  341,41 2  ;  light  infantry,  100,130  ; 

cavalry,  77,488  5  artillery,  46,489  ;  engineers,  5445. 
Since  that  time,  more  than  100,000  have  been  added, 
and,  according  to  the  bed  authority,  the  prefent  total 
*  FAin.  does  not  fan  fhort  Gf  700,000  men  *.  This  vad  body 
*s  divided  into  companies  for  both  cavalry  and  in- 
y*  455.  *  fantry  ;  a  certain  number  of  companies  forming  a  batta¬ 
lion  of  infantry,  or  a  fquadron  of  cavalry.  The  deno¬ 
mination  of  regiment  is  appropriated  to  the  cavalry  and 
artillery,  while  a  fimilar  body  of  infantry  is  called  a 
half  brigade.  The  commanding  officer  of  a  regiment  is 
called  colonel  ;  but  the  commander  of  a  large  body  of 
infantry  is  called  chief  of  brigade.  The  names  of  lieu- 
tenant-colonel  and  major  are  changed  for  thofe  of  chief 
of  a  battalion  and  chief  of  a  fquadron.  Thofe  general 
officers  which  in  other  armies  are  called  major-generals, 
are,  in  the  French  fervice,  denominated  generals  of  bri¬ 
gade,  and  lieutenant-generals  are  there  generals  of  divi- 
iion. 

The  corps  of  engineers  has  for  its  officers  8  infpeftors 
general,  34  direftors,  124  captains  of  the  fird  elafs, 
1 17  captains  of  the  fecond  clafs,  33  lieutenants  of  the 
fird  clafs,  21  of  the  fecond  clafs,  and  20  pupils  under 
the  lieutenants.  Attached  to  this  corps  are  6  compa¬ 
nies  of  miners^  commanded  by  a  chief  of  battalion. 
Each  company  is  officered  by  a  captain-command¬ 
ant,  a  fecond  captain,  fird  and  fecond  lieutenant. 
Twelve  battalions  of  miners  ;  each  battalion,  containing 
8  companies,  forming  in  all  1606  men,  including  offi¬ 
cers.  The  battalion  flaff  is  compofed  of  a  chief  of  bat¬ 
talion,  an  adjutant  major,  and  an  adjutant.  Eaeh  com¬ 
pany  is  officered  by  a  captain,  a  lieutenant,  and  fub- 
lieutenant. 

To  raife  and  recruit  this  great  military  force,  the 


Freneh  government  has,  fince  the  year  1798,  had  re-  Introdu 
courfe  to  one  of  the  mod  tyrannical  meafures  which  was  tion. 
ever  adopted  by  a  defpotic  monarchy,  we  mean  that  of 
confcription ,  by  which  every  man  within  a  certain  age, 
is  made  liable,  under  circumftances  of  the  greateft  ri¬ 
gour,  to  ferve  in  the  armies  of  the  date.  This  fyftem 
of  confcription  is  exceedingly  complex  ;  but  we  are  en¬ 
abled,  from  a  refpeftable  periodical  publication,  to  pre¬ 
fent  fuch  a  fummary  of  it  as  will  be  readily  underftood. 
France  is  divided  into  about  30  military  governments, 
fubjeft  to  a  general  of  divifion  and  his  ilaff,  to  which 
commiflaries  are  attached  as  executive  officers.  Theei- 
vil  divifion  confids  of  122  departments  ;  24  of  which 
have  been  acquired  fince  the  overthrow  of  the  mo¬ 
narchy,  exelufive  of  Tufcany,  not  included  in  any  part 
of  this  datement.  The  departments  are  divided  into  di¬ 
drifts  or  arrondi/fements ,  from  three  to  five  in  number; 
the  arron d ijfements  into  cantons,  and  the  cantons  into 
municipalities,  amounting  to  about  55,000.  Each  de¬ 
partment  is  governed  by  a  prefeft  and  his  couneil,  com¬ 
pofed  of  a  commiflary  of  police,  a  mayor,  and  certain 
infpeftors,  denominated  counfellors  of  prefecture ;  the 
didrift  or  arrondijfcment ,  by  a  fubprefeft  and  his  coun¬ 
cil,  of  a  fimilar  formation.  The  cantons  and  municipa¬ 
lities  are  under  the  fupervifion  of  an  adminiflration,  com¬ 
pofed  of  the  civil  authorities,  with  a  prefident  at  their 
head.  A  mayor,  a  commiffary  of  police,  and  two  offi¬ 
cers  of  the  government,  ftyled  adjuncts,  are  allotted  to 
each  divifion  having  a  population  above  5 000  fouls. 
Thefe  feveral  authorities  are  in  drift  fubordination  to 
each  other,  and  at  the  controul  of  the  prefefts  and  fub- 
prefefts,  who,  themfelves,  are  charged  with  a  weighty 
and  inflexible  refponfibility  as  to  the  military  levies. 

By  the  code  de  la  confcription ,  all  Frenchmen,  be¬ 
tween  the  ages  of  20  and  25,  are  liable  to  ferve.  They 
are  divided  into  five  dalles,  from  which  the  municipal 
adminiflration  draws  up  the  lids  for  the  ballot.  Xhefe 
are  tranfmitted  to  the  prefefts,  by  whom  they  are  fent 
to  the  war  minider,  and  when  properly  adjuded,  the 
fubprefeft  proceeds  to  the  drawing  of  the  quota  impofed 
on  each  didrift.  The  confcripts  drawn  are  formed  into 
three  divifions,  the  fird  called  confcripts  for  allual fer- 
vice ,  the  fecond  the  referve ,  and  the  third  fupplementa - 
ry  confcripts .  They  are  marched  in  companies  of  100 
men,  to  the  places  which  are  edablifhed  as  depots, 
where  they  are  furniffied  with  their  arms  and  clothes. 
After  this  they  are  trained  and  exercifed,  fo  as  to  be 
inured  to  unremitting  labour  and  fatigue. 

What  gives  peculiar  energy  to  the  French  military 
fydem,  is  the  circumdance  that  their  officers  rife  by  me¬ 
rit  and  experience,  and  not  by  intered.  By  a  law  of 
the  direftory,  no  perfon  (with  the  exception  of  engi¬ 
neers)  could  become  officers,  who  had  not  ferved  three 
years  in  a  fubordinate  capacity..  The  revolution  natu¬ 
rally  opened  the  way  to  merit;  and,  feconded.by  this- 
admirable  policy,  has  filled  all  the  pods  of  their  army 
with  men,  who  unite  in  themfelves  the  qualities  of  the 
foldier,  with  the  excellencies  that  qualify  for  command. 

It  is  not  hazarding  too  much  to  affert,  that  nine-tenths 
of  the  prefent  French  officers  have  fprung  from  the 
ranks.  Educated  in  didant  camps,  they  know  no  other 
country,  and,  habituated  by  long  devotion  to.  the  trade 
of  war,  it  has  become  their  element  and  their  pafhom 
Their  whole  fortune  is  daked  on  the  fword  ;  and  their 

attachment  is  therefore  neceffarily  fecured,  under  t  p 
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,tro(iuc-  aufpicious  Influence  of  a  leader,  whofe  indefatigable  am- 
tion.  bition  occupies  them  in  their  favourite  purfuits,  and 

- '  vvbofe  liberal  impartiality  feeds  the  hope  of  preferment, 

and  divides  the  fruits  of  conqueft.  To  their  credit  and 
example  is  due  much  of  that  fpirit,  which,  notwit  h- 
flanding  the  caufes  of  alienation  hitherto  obferved,  feems 
to  animate  the  whole  frame  of  the  array 5  and  no  fmall 
(hare  of  that  portentous  fuccefs  which  has  attended  the 
courfc  of  the  French  arms.  Of  the  eighteen  mare- 
chaux  d1  empire,  fourteen  have  either  emerged  from  the 
ranks,  or  afeended  from  the  lowed  employments.  Mod 
the  generals  of  divifion,  and  others  who  hold  the  prin¬ 
cipal  commands,  have  the  fame  origin,  and  diffidently 
. y  prove,  that  war  is  an  experimental  fcience,  and  that 

-I451.  military  renown  is  not  the  prerogative  of  birth,  but  the 
harveft  of  toil,  or  the  bounty  of  fortune*. 

|te  naval  We  have  no  certain  means  of  afeertaining  the  prefent 
Lblifli-  naval  edablifhment  of  the  French  empire,  though,  as  it 
nt.  may  be  faid  to  have  the  command  of  the  navies  of  Hol¬ 
land,  RufTia,  and  the  remains  of  that  of  Denmark,  it 
mud  dill  be  regarded  as  of  no  trifling  drengtli.  The 
principal  fleets  are  indeed  kept  blocked  up  by  thofe  of 
Britain,  in  the  harbours  of  Bred,  Rochefort,  loulon, 
the  Scheldt,  and  the  Texel  ;  but  the  efcapc  of  any  of 
thefc  might  be  the  means  of  conveying  a  confiderable 
military  force  to  the  remaining  colonies,  or  to  the  lefs 
powerful  allies  of  France.  Iri  1791,  the  French  fleet 
confided  of  73  (hips  of  the  line,  67  frigates,  19  corvettes, 
and  67  fmall  craft,  making  a  total  of  226.  Since 
that  time,  however,  have  taken  place  the  great  naval 
vi (dories  of  Howe,  St  Vincent,  Duncan,  and  Nelfon, 
by  which  the  greater  part  of  that  navy  has  been  carried 
^  into  Britifli  ports, 

ofent  mi-  In  eflimating  the  military  eflablifliment  of  Britain, 
aryefta-  we  (hall,  for  the  fake  of  more  accurate  comparifon,  firfl 
take  the  fame  period  of  1805.  The  Britifli  land  forces 
J5ritam*  then  confided  of  21,223  cavalry,  124,878  infantry  (in¬ 
cluding  20,747  men  for  limited  fervice,  and  21,208  be¬ 
longing  to  foreign  and  provincial  corps  in  Britifli  pay), 
89,809  militia,  8559  artillery,  befides  about  430,000 
volunteers,  making  a  total  of  674,469.  To  thefe  mud 
be  added  the  royal  artillery,  the  horfe  brigade,  the  bri¬ 
gade  of  gunners  and  drivers,  and  companies  of  foreign 
artillery,  amounting  to  16,670,  and  the  corps  of  artifi¬ 
cers  and  labourers,  including  7°4  men#  f  hus  the 
whole  military  force  of  Britain,  in  1805,  amounted  to 
[Playfair's  691,843  f. 

-osraphy,  Since  the  palling  of  Mr  Windham’s  a £1,  this  number 
^  is  fome what  diminiflied,  though  our  military  force  is 
now  probably  more  effective.  At  the  end  of  1808  it 
flood  as  follows.  Two  regiments  of  life-guards,  one  re¬ 
giment  of  royal  horfe  guards,  7  of  dragoon  guards,  25 
of  dragoons/ 3  battalions  of  riflemen,  7  battalions  of 
foot-guards,  5  of  light  infantry,  176  battalions  of  in¬ 
fantry,  a  corps  of  royal  horfe  artillery,  a  regiment  of 
royal  foot  artillery,  a  corps  of  royal  engineers,  a  bri¬ 
gade  of  artillery  drivers,  and  a  waggon  train.  I  lie 
dragoons,  independent  of  the  royal  life  and  horfe  guards, 
amounted  to  19,2005  the  battalions  of  riflemen  and 
light  infantry  to  8000  5  the  infantry  of  the  line  to 
149,600  *,  the  king’s  German  legion  to  about  20,000  5 
exclufive  of  about  96,000  regular  militia,  250*000  local 
militia,  and  about  50,000  volunteers;:  making  an  effec¬ 
tive  force  of  about  580,000  men. 

£aclr  regiment  0 f  not  more  than  $QQ  men  is  officer* 
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ed  by  a  colonel,  a  lieutenant-colonel,  a  major,  10  cap-  bitvoduc- 
tains,  10  lieutenants,  8  enligns,  an  adjutant,  quarter-  (  _._A 

mafler,  pavmadcr,  a  furgeon  and  afliflant  furgeon  5  a 
fergeant-major,  a  quartermafler-fergeant,  with  30  ordi¬ 
nary  fergeants,  30  corporals,  a  drum-major  and  20 
drummers.  If  the  regiment  amount  to  750  men,  it 
has  ufually  an  addition  of  fecond  lieutenant-colonel,  a 
fecond  major,  10  fergeants,  and  10  corporals. 

The  gradation  of  rank  among  the  officers  of  the  Bri¬ 
tifli  army  is  as  follows.  Under  the  king,  who  com¬ 
mands  the  whole  as  captain-general ,  is  the  commander 
in  chief,  then  follow  the  field-mar jhals,  generals ,  lieu¬ 
tenant-generals,  major-generals,  brigadier-generals,  co¬ 
lonels,  lieutenant-colonels,  majors,  captains,  and  fiubal- 
terns .  The  different  departments  of  the  army  arc  un¬ 
der  the  fuperintcndence  of  an  adjutant-general,  a  quat- 
termafier-general,  a  barrachmajler- general,  a  ccmmifary- 
general,  a  paymafier-general,  a  board  of  ordnance,  and  a 
medical  board •  bee  ADJUTANT,  QUARTERMASTER, 

&c. 

The  army  of  the  line  is  recruited  by  enliflment  5  the 
recruits  receive  a  bounty,  and  are  engaged  to  ferve  for 
a  limited  period,  or  for  life.  The  militia  is  filled  up  by 
ballot,  in  the  feveral  counties  to  which  it  belongs,  and 
alfo  receives  recruits  by  enliflment  or  by  proxy.  Hence 
the  Britifli  foldicr,  while  he  confiders  himfelf  as  the  fer* 
vant  of  the  king  and  the  date,  juflly  boads  of  partaking 
in  the  general  liberty  of  the  fubjeft.  He  is  protected 
by  fixed  and  definite  laws,  againfl  the  diferetionary 
power  of  his  commanding  officer,  and  is  encouraged  to 
perform  his  duty  by  the  liberality  of  his  country  ,  and 
not,  as  in  France,  compelled  to  it  by  the  fear  of  pu^ 
nifliment.  His  difeipline  indeed  is  drift  5  but  he  feels 
none  of  that  feverc  and  tyrannical  coercion  which 
feems  to  be  the  firfl  principle  of  motion  in  the  armies  of 
Napoleon..  ^  J4 

In  its  naval  eflabliffiraent,  Britain  juflly  boads  of  be-  Naval  effa* 
ing  fuperior  to  every  nation  in  the  world.  The  number  b  1  imenb 
of  her  fleets,  and  the  courage  and  difeipline  of  her  fea- 
men,  have  given  her  the  unrivalled  dominion  of  the 
feas,  of  which  it  would  be  difficult  for  the  whole  com¬ 
bined  navy  of  Europe  to  deprive  her.  In  1809,  the 
naval  force  of  Britain  confided  of  157  flups  of  the  line, 

19  from  50  to  44,  184  frigates,  18 1  Hoops,  308  brigs, 
making  a  total  of  849  in  coinmiffion  5  befides  56  of  the 

line,  12  50V  56 -frigates,  44  flooPs>  bri8s»  tofial 

192  in  ordinary  and  refitting  ;  and  50  fliips  of  the  line, 

20  frigates,  20  floops,  10  brigs*  total  1 00,  building  : 
making  a  grand  total  of  1141; 

The  progreffive  advance  of  our  navy  will  appear  by 
attending  to  the  following  recital  of  its  tonnage  at  dif¬ 
ferent  periods,  from  the  reign  of  Henry  VIII.  to  the 
prefent  time. 


Year. 

Tons  about 

At  the  death  of  Henry  VIII. 

1547 

1 2,400 

Edward  VI. 

1553 

1 1 ,000. 

Mary, 

1558 

7000 

Elizabeth, 

1603 

17,000 

James  I. 

1625 

19,000 

Rebellion, 

At  the  death  of  Charles  I, 

1641 

22,400 

1649 

uncertain. 

At  the  Refloration, 

1660 

57,460 

At  the  death  of  Charles  II. 

168? 

105,558 

Abdication  of  James  II*. 

1688 

101,900 
'  At 
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Year. 

At  the  death  of  William  III.  1702 

Anne,  1714 

George  I.  1727 

George  II.  1760 

31ft  December,  1788 

1806 
1809 


Tons  about 

159,000 

167,170 

170,860 

321,200 

413,660 

776,000 

800,000 


It  appears,  however,  that  notwitbftanding  the  vaft 
increafe  of  our  navy,  not  a  fingle  dockyard  has  been 
added  to  it  fince  the  reign  of  William  III.  about  109 
years  ago,  at  which  time  the  tonnage  of  the  naval  force 
of  this  kingdom  amounted  to  nearly  160,000  tons  5  it 
is  now  nearly  800,900  tons,  or  about  five  times  as 
*  State-  large  *. 

*L*dbMl  *n  ^etck*in&  notary  character  of  the  French 
Jillc.  ^  ~  and  armies  at  the  commencement  of  the  19th 

century,  we  (hall  avail  ourfelvcs  of  the  obfervations  of 
an  anonymous,  but  able  and  apparently  impartial  publi¬ 
cation,  which  appeared  foon  after  the  peace  of  Amiens, 
entitled  The  Military  CharaBer  of  the  European  Armies 
}S  cit  the  Peace  of  Amiens . 

character  Thc  aftonifhinS  fucccfs  wllich  has  attended  the 
of  the  French  arms  on  the  continent  of  Europe,  is  to  be  at- 
French  tributed  partly  to  the  regular  organization  and  fevere 
•army.  difeipline  eftablifhed  by  the  Code  de  la  Confcription ,  but 
it  is  ftill  more  to  be  aferibed  to  the  fkill,  experience,  and 
activity  of  their  officers.  The  French  generals  early 
difeovered  the  advantages  refulting  from  difpatch.  The 
alertnefs  of  the  foldiers,  the  lightnefs  of  their  baggage, 
and  their  inattention  to  regularity  in  time  of  a&ion*,  en¬ 
abled  them  to  execute  their  movements  with  a  celerity 
which  has  frequently  enfured  faccefs.  In  an  open  .coun¬ 
try,  lines  could  not  be  preferved  without  difficulty. 
The  French  armies  were  therefore  formed  in  columns. 
Brigade  fucceeded  brigade,  and  when  one  divifion  was 
repulfed,  and  fell  back  on  the  columns  in  the  rear,  tliofe 
in  their  turn  attacked  the  enemy,  or  fuftained  his  ffiock, 
and  freffi  troops  perpetually  came  forward,  to  fupply 
the  place  of  thofe  which  had  been  defeated. 

The  French  battalions  have  no  field-pieces  attached 
to  them  ;  but  this  want  is  amply  compenfated  by  their 
flying  artillery,  which  is  compofed  of  the  flower  of  the 
French  foldiers,  and  by  its  boldnefs  and  rapidity  of 
movement,  fupplies  the  place  of  that  large  train  of  ar¬ 
tillery  with  which  the  other  European  armies  are  ufual- 
ly  burdened.  It  is  a  conftant  maxim  in  the  French 
armies  to  have  a  body  of  referve,  compofed  of  their 
belt  troops,  and  under  the  command  of  an  able  general 
If  the  main  body  fhould  be  beaten,  the  referve  covers 
their  retreat,  and  on  more  than  one  occafion  it  has 
matched  the  viflory  from  the  hands  of  the  enemy. 

.  T£c  Pencil  generals,  like  rich  and  bold  gamefters,  are 
mceffantly  tempting  fortune.  They  look  upon  their 
lolies  as  nothing,  provided  they  fucceed  in  the  end. 
I  he  little  value  at  which  they  eftimate  their  men,  the 


certainty  of  being  able  to  replace  them,  the  perfonal  Iatnfa 
ambition  of  their  chief,  and  the  cuftomary  fuperiority  don. 
of  their  numbers,  afford  them  an  advantage  which  can- 
not  be  counteraaed  but  by  great  fkill,  condua  and  ac¬ 
tivity. 

I  he  foldiers  of  Britain  are  as  intrepid  by  land  as  her  . 
failors  by  fea.  .  Their  want  of  fuccefs  on  the  continent 
cannot  be  aferibed  to  their  want  of  bravery,  but  rather  of  the  Br 
to  the  organization  of  the  Britifh  armies,  their  inferiori- Murray 
ty  of  numbers,  or  the  inexperience  of  the  officers  by 
whom  they  arc  commanded.  Moft  of  their  command¬ 
ing  officers,  inflead  of  conforming  to  general  regula¬ 
tions,  follow  their  own  particular  plans  and  ideas,  ac¬ 
cording  to  their  feveral  geniufes,  acquirements,  and  pre¬ 
judices.  In  a  nation,  which  from  the  fpirit  of  its  con- 
ffitution  and  the  habits  of  its  people,  is  formed  rather 
for  naval  than  military  operations,  a  miniftry,  how¬ 
ever  enlightened,  fcarcely  poffefles  that  authority  which 
is  neceffary  to  give  uniformity  to  the  different  depart¬ 
ments  of  the  army,  to  conffitute  a  regular  and  corre- 
fponding  whole,  and  to  furmount  thofe  obftades  which 
are  thrown  in  the  way  of  all  uniformity  of  military 
fyffem,  By  the  diffance  and  diftribution  of  the  troops. 

The  fmall  numbers  in  which  Britifh  troops  are  general¬ 
ly  compelled  to  a6l  on  the  continent,  and  their  mixture 
with  thofe  of  other  nations,  to  which  they  are  fometimes 
even  fubfervient,  are  circumffances  extremely  difadvan- 
tageous. 

In  a  military  life,  good  faith,  honour,  and  courage, 
are  the  principal  qualifications,  and  thefc  are  eminently 
confpicuous  in  the  Britifh  army.  Their  military  ar¬ 
dour  is  greater  than  what  is  f  en  in  any  other  fervice, 
but  this  is  in  a  great  meafure  damped  among  the  officers 
by  the  difficulty  of  promotion.  Intereft  with  minifters, 
and  the  neceffity  of  raifing  money  to  defray  the  expences 
of  the  different  departments  of  the  date,  though  far  from 
being  the  inoft  equitable,  arc  here  unhappily  among  the 
firft  means  of  military  promotion. 

The  foldiers  of  the  Britifh  army  are  poffeffed  of  ele¬ 
ments  to  enable  them,  under  a  commander  of  abilities 
and  officers  of  experience,  to  be  the  beft  troops  in  the 
world.  They  require  neither  brandy  nor  felf-conceit  to 
make  them  brave  ;  their  courage  is  innate  ;  it  is  a  na¬ 
tional  inftimft.  Their  officers  too  ufually  poffefs  much 
greater  information  on  general  topics  than  thofe  of  all 
other  European  nations,  as  education  is  more  cultivated 
in  Britain  than  elfewhere.  They  are  attached  to  their 
profeffion,  and  follow  it  rather  from  generous  motives 
and  military  fpirit,  than  like  mercenaries  from  a  view 
of  intereft  and  profit. 

On  the  political  and  moral  principles  of  war,  ft© 

Cicero  De  Officiis ,  Grotius  De  Jure  Belli  et  Pacisy 
Puffendorff’s  Law  of  Nature  and  Nations ,  and  Ma- 
chiavel’s  D  if  corf ;  and  on  the  principles  of  war  confide- 
ed  as  a  fcience ,  fee  a  memoir  by  Maizeroy,  in  the  40th 
Volume  of  Hifoire  de  P Academie  des  Inscriptions  et 
Belles  Lettres ,  and  Folard’s  Commentaries  cji  Polybius . 


PART  I.  MILITARY  TACTICS. 


Nature  and  o  •  . 

object  of  bOME  writers  on  the  military  art  diftinguifh  tallies 
military  from  what  they  caWfrategy  ;  underftanding  by  the  lat- 
taftics.  ter  the  fcience  of  military  movements  when  notin  fight 


of  the  enemy,  or  at  leaft  out  of  the  range  of  their  {hot  ^ 
while  they  deferibe  the  former  to  be  the  fcience  of  mi¬ 
litary  movements  in  fight  of  an  enemy,  or  within  the 

range 
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itary  range  of  cannon  (hot.  We  do  not  fee  the  neceffity  of 
to.  this  diflincSHon  5  and  under  the  head  of  military  tallies 

L  v - -  We  fhall  confider  whatever  relates  to  military  operations 

on  land. 

It  is  not  poffiible  for  us,  within  the  very  fcanty  limits 
to  which  we  are  now  reduced,  to  give  any  thing  like  a 
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Military 

Taftics. 


of 


arj  my 


regular  treatife  on  the  military  art.  We  (hall  therefore 
endeavour  to  feleil  the  moil  ufeful  and  interefting  topics, 
and  fupply  the  place  of  difquifition  by  numerous  plates 
with  appropriate  explanations. 

The  fcience  of  military  taflics  comprehends  the  dif- 
pofition  and  arrangement  of  troops,  whether  on  marches, 
in  camps,  or  in  line  of  battle;  the  attack  and  defence  of 
polls;  the  conftrudlion  and  fuperintendence  of  the  works 
by  which  they  are  to  be  defended  ;  the  conducing  of 
fieges ;  and  the  defence  of  befieged  places.  Thefe  are 
the  principal  operations  of  a  foldier,  and  thefe  we  (hall 
briedy  confider  nearly  in  the  order  in  which  we  have 
g  enumerated  them, 
v  re<^.  To  direft  the  march  of  an  army  is  not  one  of  the 
inlhe  lead  difficult  parts  of  a  general’s  duty.  To  do  this  with 
n  hof  ability,  he  mull  be  well  acquainted  with  the  nature  of 
the  country  through  which  his  troops  are  to  pafs,  with 
the  obftacles  which  are  likely  to  oppofe  them  in  their 
progrefs,  and  with  the  difpofition  of  the  inhabitants. 
Our  bufinefs  here  is  only  with  the  firft  of  thefe  confide- 
rations.  There  are  three  deferiptions  of  countries  which 
may  become  the  theatre  of  war*,  an  open  country  inter¬ 
fered  by  rivers,  a  mountainous,  and  a  woody  country. 
The  march  of  an  army  through  the  firft,  as  far  as  re- 
fpe&s  the  face  of  the  country  alone,  is  feldom  difficult, 
except  in  the  palfage  of  rivers,  which  we  fhall  confider 
by  and  bye  ;  and  the  lad  defeription  of  country  is  now 
fo  uncommon  in  Europe,  that  we  need  not  dwell  on  it. 
A  mountainous  country,  however,  prefents  numerous 
difficulties  to  call  forth  the  abilities  and  experience  of  a 
commander,  as  in  fuch  a  country,  not  only  are  the  roads 
winding  and  difficult  of  accefs,  but  the  ‘uneven nefs  of 
the  ground,  and  the  intervals  between  the  hills,  render 
it  very  eafy  for  an  enemy,  with  a  fmall  force,  to  oppofe 
and  didrefs  a  numerous  army. 

The  plan  in  Plate  DXLIV.  is  intended  to  illudrate 
m  tain-  the  march  of  an  army  through  a  mountainous  country., 
01  3un-  At  A  is  ffiown  the  pofition  of  the  army  previous  to  its 
march,  with  the  artillery  and  baggage  P,  drawn  up 
under  their  proper  efcorts,  in  front  of  -  the  camp.  At 
B  are  parties  pf  buffers  conftituting  the  advanced  guard 
of  the  army  on  its  march  ;  and  at  C  are  parties  of  in¬ 
fantry  forming  the  advanced  guard  of  the  columns  in 
which  the  army  is  difpoftd.  1)  reprefents  the  infantry 
forming  the  head  of  the  columns  ;  E  the  park  of  artil¬ 
lery  and  waggons  attached  to  it;  F,  battalions  of  ar¬ 
tillery,  G  the  cavalry,  H  the  baggage  of  the  army, 
and  I  their  efeort.  At  K  are  parties  of -huflars,  and  at 
E  parties  of  dragoon*.  M  reprefents  the  infantry  of 
the  referve  forming  the  rear  guard,  and  N  plattoons  of 
infantry  fent  forward  upon  the  heights,  to  cover  the> 
flanks  of  the  principal  columns.  At-O  are  villages  in 
front  of  the  pofition  where  the  army  is  to  encamp,  and 
which  have- been .  taken  podeflion  of  by  the  light  in¬ 
fantry. 

The  number  of  columns  into  which  the  marching 
army  is  to  be  divided,  will  depend  on  the  number  of* 
roads  or  acceffible  approaches  that  lead  to  the  pofition 
wJuqh  it  is  to  take  up.  In  the  pr$fcnt  cafe,  there  are 
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only  two  principal  roads,  each  leading  acrofs  the  river,' 
and  winding  through  the  valleys  to  the  principal  heights, 
fo  that  th«  army  muft  march  in  two  divifions.  The 
ulual  difpolition  of  the  columns  is  as  follows*  Four  or 
live  brigades  of  infantry,  according  to  the  number  which' 
compofes  the  army,  fhould  be  placed  at  the  head  of  each 
column  ;  the  fame  partition  fhould  be  made  with  re¬ 
gard  to  the  artillery,  which  muft  follow  the  infantry  y 
the  cavalry  muft  march  next,  and  the  baggage  of  each 
column,  well  efcorted  by  infantry,  muft  follow  the  ca¬ 
valry,  then  the  reft  of  the  corps  of  light  horfe  which 
are  not  detached  ;  and  the  dragoons  are  placed  the  laft, 
in  order  to  difmount,  and  fuftain  the  rear-guard  in  cafe 
it  fhall  be  attacked.  20 

An  army  feldom  proceeds  far  without  encountering  Of  the  paf- 
a  river  in  its  march,  and  as  it  commonly  happens  in  a^;lSe  °f  r*- 
country  which  has  become  the  feat  of  war,  that  thevers* 
bridges  are  deftroyed  or  rendered  impaflable,  the  army 
muft  crofs  the  river,  either  by  fwimming,  at  feme  ford, 
or  by  temporary  bridges  thrown  over  for  the  purpefe. 

It  is  moft  advantageous  to  crofs  a  river  at  feme  part 
where  the  ftream  is  divided  by  fmall  iflands,  unlefs  the 
river  be  fe  (hallow  that  it  may  be  eafily  forded.  If  it  be 
neceffary  to  conftru£l  a  bridge,  this  is  bell  done  by 
means  of  boats  or  pontoons,  and  all  the  ntceflary  ap¬ 
paratus  fhould  be  ready  at  the  place  of  eroding  at  an 
appointed  hour,  and  every  meafure  fhould  be  taken  to 
avoid  confufion,  and  to  be  prepared  for  the  enemy,  who 
will  probably  difputc  the  paffage.  The  two  heads  of 
the  bridge  when  conftru<fted  fhould  be  entrenched,  and 
well  furniihed  with  troops,  and,  if  poffible,  the  iflands  in 
the  neighbourhood  fhould  be  fortified  by  proper  works, 
to  prevent  the  enemy  from  deftroying.the  bridge,  or  in¬ 
commoding  the  labourers  employed  in  its  comirmftion. 

If  the  river  be  narrow,  it  is  beft  to  crofs  at  feme 
place  where  it  makes  an  angle,  efpecially  if,  as  com¬ 
monly  happens,  one  of  its  banks  be  higher  than  the 
oppofite  bank,  fe  that  the  higher  ground  may  be  de¬ 
fended  by  a  battery.  If  the  river  be  fordable  by  infant¬ 
ry,  care  fhould  be  taken  beforehand  to  clear  the  bed  at 
the  ford,  and  render  the  banks  eafy  of  accefs. 

The  lower  figure  of  Plate  DXLV.  illuftrates  the  paf-  PJare- 
fage  of  a  river. ,  AAA  reprefent  bridges  of  boats ;  B,  DXLV* 
redoubts  by  which  the  bridges  are  protected  ;  C,  a  bat-  2* 
tery,  under  cover  of  which  the  infantry  work  at  the 
conftru<ftioii  of  the  redoubts  ;  D,  a  battery,  to  prevent 
the  enemy  from  annoying  the  army  on  its  march  ;  E, 
the  march  of  the  army  ;  F,  the  artillery  diftributed  a- 
mong  the  brigades  of  infantry  ;  ,G,  infantry  forming  in 
columns  to  open  on  the  oppofite  fide  through  the  inter¬ 
vals  of  the  redoubts;  H,  march  of  the  columns  in  the 
front  of  the.  redoubts,  where  they  halt  to  give  time  fora 
part  of  the  cavalry  toTorm  upon  its  flanks;  I,  a  battery 
ere<fted  to  facilitate  the. forming  of  the  cavalry;  K,  ca¬ 
valry,  which,  in  gaining  the  oppofite  fhore,  forms  in 
order  of  battle,  and  pofts  itfelf  upon  the  flanks  of  the 
infantry;  L,  eight  battalions  in  column  upon  the  right 
wing  of  the  army,  to  go  and  examine  the  village,  and 
attack  the  enemy  in  it,  in  cafe  he  fhould  be  poflefTed  of 
it ;  M,‘  buffers  and  dragoons,  who  have  taken  poffeflion 
of  the  height  which  is  on  the  left  wing  of  the  army  ; 

N*  a  brigade  of  infantry  pofted  next  the  height,  cover¬ 
ing  the  left  -wing  of  the  cavalry  ;  O,  the  difpofition  of 
the  army  marching  up  to  the  enemy. 

It  is  in  general  a  very  difficult  talk  to  defend  the  paf- 
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fage  of  a  river  againft  an  army  that  is  determined  on 
eroding  it.  Indeed,  if  the  river  be  of  fuch  a  nature  as 
to  prefent  feveral  points  by  which  an  enemy  can  crofs, 
and  if  the  defending  army  be  not  of  fuch  ftrength  as  to 
meet  their  opponents  in  the  field,  fuch  a  defence  will  be 
almoft  impracticable.  Where  it  can  be  attempted,  how¬ 
ever,  and  where  fufficient  notice  can  be  procured  of  the 
enemy’s  approach,  all  the  boats  and  barks  found  on  the 
river  fhould  be  removed  or  deftroyed,  to  prevent  the  ene¬ 
my  from  ufing  them  in  conftruCting  his  bridges.  Both 
banks  of  the  river  fhould  be  carefully  reconnoitred,  that 
the  fords  and  other  accefhble  points  of  paflfage  may  be 
fufficiently  obftruCled  j  and  the  ground  which  might 
proteCt  the  enemy’s  paffage,  fhould  in  particular  be  at¬ 
tended  to.  Roads  fufficiently  wide  to  admit  of  many  co¬ 
lumns,  fhould  be  made  along  the  fide  of  the  river  to  be 
defended,  that  a  great  number  of  troops  may  be  advan- 
tageoufly  difpofed.  It  muft  be  coufefled,  however,  that 
if  the  accefhble  points  extend  along  a  confiderable  trad 
of  country,  and  if  the  bank  of  the  river  next  the  enemy 
overhang  that  on  the  oppofite  fide,  a  defence  will  be 
nearly  impoffible. 

The  upper  figure  of  Plate  DXLV.  fhews  the  manner 
of  difpofing  the  troops  to  defend  the  paffage  of  the  ri¬ 
ver.  A,  the  march  of  the  main  army  in  three  parts  to 
defend  the  river  $  B,  the  camp  of  the  light  horfe,  infan¬ 
try,  and  dragoons,  on  the  wings  of  the  army  5  C,  caftle 
and  village,  guarded  by  light  infantry  *  D,  a  town  oc¬ 
cupied  by  the  infantry  belonging  to  the  army  5  E, 
bridge  broken  down  ;  F,  iflands  occupied  by  infantry  } 
G,  ports  of  infantry  diftributed  along  the  fide  of  the  ri¬ 
ver  5  H,  batteries  eft ablifhed  along  the  fide  of  the  river ; 
I,  ports  of  cavalry,  to  keep  the  communication  between 
the  camps  *,  K,  bridges  conftruded  to  preferve  the  com¬ 
munication  of  the  iflands j  L,  bridges  for  the  communi¬ 
cation  of  the  camps. 

Modern  warfare  is  dirtinguiflied  from  that  of  the  an- 
[.cients,  not  more  with  refpeCt  to  the  arms  which  it  em¬ 
ploys,  than  the  multitude  of  ftores,  ammunition,  and 
provifions  neceflary  for  a  campaign.  The  number  of 
horfes  now  employed  for  drawing  the  artillery,  and  the 
ammunition  waggons,  as  well  as  to  mount  the  great  in- 
ereafe  of  cavalry,  confiderably  adds  to  the  quantity  of 
military  ftores  required  by  the  troops.  This  has  pro¬ 
duced  the  neccrtity  for  magazines,  eftablifhed  in  fuch 
number,  and  at  fuch  diftances  from  each  other,  as  may 
moft  expedite  the  operations  of  the  campaign  j  and  thefe 
magazines  require  not  only  to  be  fortified  themfelves, 
but  to  be  flrengthened  by  forts  or  redoubtsdn  their  vi¬ 
cinity,  To  thefe  magazines  modern  writers  on  the  art 
tif  war  have  appropriated  the  term  of  bafis  of  military 
operations ,  and  the  roads  by  which  an  army  receives  its 
fubfiftence  from  the  magazines,  are  called  lines  of  ope¬ 
ration,  The  fituation  of  the  principal  magazine,  and 
the  length  and  direCHon  of  the  lines  of  operation,  are 
confidered  as  of  the  higheft  importance.  With  refpeCt 
to  the  firft  and  fecond  of  thefe,  we  muft  refer  to  Tem- 
plehoff’s  Hiftory  of  the  Seven  Years  War,  where  the 
queftion  is  confidered  with  great  minutenefs  and  feienti- 
fic  accuracy.  The  direction  of  a  line  of  operations  may 
be  illuftrated  by  the  firft  feven  figures  of  Plate  DXLVI. 
Fig.  I.  reprefents  a  line  of  operation  forming  the  feg- 
ment  of  a  circle,  having  a  line  of  ports  ACB  towards 
the  enemy’s  country,  and  two  principal  fortrefles  DE 
within  the  fegment.  As  this  circular  fegment  is  fup- 
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pofed  to  furround  a  part  of  the  enemy*s  territory,  and  is  Militar 
ftrengthene'd  by  the  two  fortrefles  AB,  at  the  extremi-  Tadics1 
ties  of  the  bafts,  it  is  efteemed  the  moft  advantageous 
form.  On  the  other  hand,  if  the  fegment  had  its  cir¬ 
cumference  directed  towards  the  enemy,  as  in  fig.  2.  it  Fig,  2,  ^ 
would  form  the  world  pofliblc  direction  for  a  bafts ;  for 
here  the  fortrefles  CD,  placed  in  the  circumference,  are 
very  much  expofed,  and  might  be  eafily  taken  by  de¬ 
tachments  from  the  columns  E  and  F.  The  only  way 
of  preventing  this  would  be  to  detach  troops  from  A  and 
B  laterally,  to  incommode  the  columns  E  and  F,  and 
to  take  up  a  ftrong  pofition  either  at  g  or  h.  The  more 
the  fegment  approaches  to  the  elliptical  form,  as  in  fig.  3.  j 
it  is  the  lefs  fufeeptible  of  defence,  as  is  evident  from  the 
relative  pofition  of  the  three  fortrefles  A,  C,  and  B. 

The  line  of  operation  reprefented  by  fig.  4.  confiftingp;^ 
of  falient  and  obtufe  angles,  fuch  as  A  cB,  B  dGy  con- 
ftitutes  an  excellent  form,  as  it  refembles  the  outworks 
of  a  fortrefs,  and  it  is  as  impracticable  for  an  enemy  to 
enter  into  the  interior  of  this  bafis,  as  to  carry  a  curtain  . 
between  two  flanks.  The  two  fortrefifes  c  d  are  not  nearly 
fo  much  expofed  as  C  in  fig.  3.  as  if  one  of  them  were 
attacked,  it  would  be  eafy  to  make  a  diverfion  from  the 
other  into  the  enemy’s  country.  If  the  points  which 
terminate  the  bafis  advance  as  in  fig,  5.  it  will  be  aFig.$, 
favourable  circumftance,  efpecially  if  the  moft  advanced 
port  were  bounded  by  the  fea,  or  by  a  large  river. 

The  bafis  which  we  have  been  confidering  conlifts  of 
curved  or  angular  lines*  Now,  let  us  fuppofe  twro  bafes, 
the  one  A//  B,  fig.  6.  forming  merely  a  ftraight  line, ^  ^ 
while  the  other  c  eg  df  has  two  of  its  lines  ec  and  df 
advanced  towards  the  enemy.  This  latter  is  the  morq 
advantageous,  as  it  expofes  fo  much  more  of  the  ene¬ 
my’s  country.  In  general,  it  is  a  good  rule  to  conftruCl 
fortrefles  oppofite  to  thofe  of  the  enemy,  as  here  the  for¬ 
trefs  g ,  if  moderately  ftrong,  is  capable  of  protecting  the 
whole  line  from  e  to  d ,  againft  the  three  oppofite  forts 
A  //  B.  It  is  a  great  fault  for  any  part  of  a  bafis  to  re¬ 
cede,  as  dc  from  the  line  of  the  enemy  AB,  fig.  7.  fo 
to  form  an  angle  with  it,  as  here  all  the  country  be¬ 
tween  A  and  c  is  expofed  to  the  hoftile  attacks  of  A 
and  B  \  but,  if  the  line  were  parallel  to  that  of  the 
enemy,  as  d  <?,  it  would  be  a  good  pofition. 

Next  to  the  eftablifhing  of  magazines,  and  providing £ftabli' 
for  their  fecurity,  and  that  of  the  lines  by  which  theyjnentcf  | 
are  connected,  it  is  of  the  higheft  importance  for  a  gc- camp5, 
neral  when  he  takes  the  field,  to  feleCt  the  proper  pofi- 
tions  where  he  may  encamp  his  army,  fo  as  to  be  rea¬ 
dily  defended  againft  the  attacks  of  a  fuperior  enemy, 
and  have  an  eafy  communication  with  his  owTn  ports.  In 
feleCting  fuch  a  fituation  he  muft  be  guided  partly  by 
the  nature  of  the  country,  and  partly  by  the  fituation  of 
the  enemy  ;  but  if  poffible,  he  fhould  choofe  a  pofition 
which  is  rather  elevated,  and  which  may  be  protected 
on  the  flanks  or  rear,  either  by  the  natural  fituation  of 
the  ground,  or  by  works  thrown  up  for  that  purpofe. 

It  fhould  not  be  Jtoo  near  the  bank  of  a  river,  though  it 
may  be  of  advantage  to  have  fuch  an  objeCt  in  front. 

The  encampment  of  an  army  in  fuch  a  fituation  is  point¬ 
ed  out  by  Plate  DXLVII. }  where  A  is  the  camp  of  PH 
the  main  body  of  the  army  \  B,  an  advanced  camp, 
compofed  of  dragoons  and  buffers,  in  order  to  cover  the 
right  of  the  army,  to  guard  the  partes  by  which  the  ene¬ 
my  might  make  incurfions  upon  the  flanks  and  rear  of 
the  army,  moleft  the  convoys,  and  cut  off  the  commu¬ 
nications 
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:ary  nications ;  C,  villages  and  bridge?,  guarded  by  tbe  light 
-ics*  infantry  ;  D,  ports  of  difmountcd  dragoons  in  the  front 
of  their  camp ;  E,  ports  of  dragoons  on  horfeback,  to 
fecure  the  communication  between  their  camp  and  that 
of  the  main  body  of  the  army ;  F,  bridges  built  to  keep 
up  the  communication  between  the  grand  and  the  ad¬ 
vanced  camp  ;  G,  bridges  and  villages  guarded  by  de¬ 
tachments  of  infantry ;  H,  grand  guards  of  horfe  ;  I, 
guards  of  infantry ;  K,  bridge,  village,  and  mill,  guard¬ 
ed  by  the  infantry  belonging  to  the  army;  L,  camp  of 
dragoons  and  huffars,  covering  the  left  of  the  army,  and 
fupporting  the  light  infantry  ;  M,  villages  and  bridges 
guarded  by  the  light  infantry  ;  N,  pofts  of  difmounted 
dragoons  in  the  front  and  on  the  flanks  of  their  camp  ; 
0,  ports  of  dragoons  on  horfeback  ;  P,  pofts  and  detach¬ 
ments  of  huffars,  to  patrole  in  front  and  on  the  flanks  of 
the  army  and  their  camp. 

inched  It  often  becomes  neceffary,  either  from  an  inferiority 
a:  of  numbers,  or  from  the  nature  of  the  ground,  to  in¬ 

trench  or  fortify  a  camp.  In  general  this  is  done  by 
digging  deep  ditches  round  the  moft  defencelefs  part  ; 
driving  pallifades  in  front  of  this  ditch  ;  forming  an 
embankment  of  felled  trees,  with  their  unlopped 
branches  pointing  towards  the  enemy  ;  or,  where  there 
is  time  for  fuch  an  operation,  and  where  the  proper 
materials  can  be  obtained,  conftrudling  redoubts  or 
regular  outworks,  capable  of  being  defended  by  artil¬ 
lery. 

Plate  DXLVIII.  reprefents  a  camp  intrenched  in  an 
open  country,  without  any  peculiar  advantages  of  de¬ 
fence.  A,  the  main  body  of  the  army  encamped  be¬ 
hind  its  intrenchments  ;  B,  the  camp  of  the  troops  of 
referve  ;  C,  camp  of  the  dragoons,  to  fecure  the  rear 
of  the  army ;  D,  camp  of  huffars,  to  cover  the  ground 
on  the  right  of  the  army  ;  E,  villages  and  redoubts 
guarded  by  the  light  infantry,  to  fecure  the  camp 
of  the  huffars  ;  F,  bridges  built  to  fecure  the  com¬ 
munication  of  the  army  with  the  ground  on  the  right, 
and  to  favour  the  retreat  of  the  troops  ported  on  the  op- 
pofite  fide  ;  G,  brigades  of  artillery  diftributed  on  the 
flanks,  and  along  the  whole  front  of  the  army  ;  H,  the 
park  of  artillery  ;  I,  a  bridge  intrenched,  to  fecure  the 
communication  between  the  army  and  the  ground  on 
the  left ;  K,  villages  and  farm  houfes,  guarded  by  de¬ 
tachments  of  huffars  and  light  infantry,  to  patrole  in 
front  of  the  army. 

In  Plate  DXLIX.  are  fhown  other  methods  of  in- 
^  trenching  a  camp  in  the  neighbourhood  of  a  town  or 
village,  and  in  fituations  where  the  camp  can  be  pro- 
te&ed  by  inundations.  Fig.  I.  reprefents  an  intrench¬ 
ed  camp  in  the  neighbourhood  of  a  town.  A,  a  deep 
marfhy  valley,  with  an  unfordable  rivulet  acrofs  it.  B, 
a  redoubt  conftru&ed  on  a  mountain,  by  which  the 
right  wing  is  appuyed .  C,  a  fmall  wood  in  front  of  the 
mountain.  D,  a  line  which  connects  two  fleches  toge¬ 
ther  at  the  foot  of  the  mountain,  where  the  village  of 
Weilheim  is  fltuated.  E,  a  rivulet,  over  which  arc 
thrown  bridges  of  communication,  to  facilitate  an  in- 
tercourfe  between  the  camp  and  the  redoubt  on  the 
hill.  F,  an  eminence  with  a  gentle  declivity,  at  the 
foot  of  which  is  the  village  of  Mansfeld,  furrounded  by 
fljfiles  and  hollow  roads.  G,  defiles  and  hollow  roads. 
H,  lines  which  run  along  the  circumference  of  the 
heights  about  Weilheim,  forming  a  retrenchment.  I, 
clofe  works.  L,  a  redoubt  which  mafks  the  entrance 
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into  Stemmern.  M,  a  fmall  wood,  cut  down  in  order  Military 
to  have  a  full  view  in  front  of  Stemmern.  N,  a  thick  1  a<ftlcs- 
wood  which  covers  fome  high  mountains  by  which  the  * 
left  wing  is  fupported.  O,  an  abattis  which  is  made 
acrofs  the  wood  for  greater  fecurfty.  P,  infantry 
pickets.  £),  a  redoubt  on  a  fmall  eminence,  conftru6l- 
ed  for  the  purpofe  of  covering  the  opening  behind  the 
left  wing  of  the  camp.  R,  a  line  of  communication 
from  the  laft  redoubt  to  the  left  of  the  intrcnchment. 

S,  feveral  paffages  30  feet  broad  and  clofed  in  by  chevaux- 
de-frize,  to  afford  an  opportunity  for  the  cavalry  to  ad¬ 
vance,  fhould  the  enemy  be  foiled  in  his  attack  againft 
any  part  of  the  works.  T,  the  infantry  and  cavalry 
encamped  behind  the  retrenchments  ;  the  infantry  in 
the  firft  line,  and  the  cavalry  in  the  fecond.  U,  X,  Y, 

Z,  four  roads  behind  the  camp  to  facilitate  the  retreat 
of  the  army,  fhould  it  be  prefled. 

Fig.  2.  and  3.  reprefent  an  intrenched  camp  with  in-  Pig-  a,  ^ 
undations  in  front.  Fig.  1 .  a  b,  two  dykes  40  paces 
long,  5  broad,  and  as  many  high.  CD  two  rows  of 
flakes  from  4  to  5  inches  thick.  E,  the  coffin  formed 
by  means  of  flakes  filled  up.  It  is  8  feet  broad.  F* 
the  adjacent  country,  inundated  by  the  rivulet  being 
forced  out  of  its  current  by  the  laft  dyke  and  by  a  and  A 
G  and  H,  the  outlets  which  the  rivulet  feeks,  to  con-  4 

tinue  its  courfe.  I,  fmall  creeks  or  ends  of  ditches  dug 
about  the  ground.  Fig.  3.  reprefents  the  current  of  a 
rivulet,  with  a  dyke  to  occafion  inundations.  Camp, 
with  the  feveral  dykes  in  front,  which  are  calculated  to 
produce  inundations.  The  fpaces  between  thefe  dykes 
are  called  coffins,  viz.  1,  2,  3,  4,  5.  25 

We  have  mentioned  the  works  by  which  field  ports  Conftruc-/ 
arc  fortified,  and  which  arc  ufually  called  redoubts .  As^ono^rc^ 
the  confirmation  of  redoubts  is  generally  a  work  of  the  dou  ts* 
moment,  and  falls  within  the  province  of  the  command¬ 
ing  officer  of  a  detachment,  it  is  proper  that  we  fliould 
here  deferibe  the  moft  ufeful  and  expeditious  methods 
of  raifing  fucli  works.  Thefe  methods  are  illuftrated  by  Plate 
the  plans  in  the  upper  part  of  Plate  DL.  DL. 

Fig.  1.  fliows  the  plan  of  the  ordinary  fquarc  redoubt  Fig*  i- 
which  is  conftru£ted  in  the  following  manner  :  When 
a  proper  fpot  has  been  chofen,  a  line  a  API  is  drawn  of 
a  fufficient  length,  and  at  one  extremity  a  is  drawn  a  C 
perpendicular  to  it.  Then  from  a  towards  C  and  E  are 
let  off  the  dimenfions  propofed  for  each  fide  of  the  pa¬ 
rapet  within  the  fort,  allowing  2  or  2-J-  fathoms  for  30 
men,  4  fathoms  for  50,  and  fo  in  proportion  for  a  greater 
number.  Thefe  lines  being  ascertained,  a  picket  is 
placed  at  C,  with  a  cord  attached  to  it,  and  with  the 
length  a  C  is  deferibed  an  arch,  and  from  the  point  E, 
with  the  fame  diftance,  another  arch  is  deferibed,  inter¬ 
fering  the  former  in  F.  Then  joining  EF  and  CF, 
the  fquare  forming  the  inner  parapet  is  completed. 

Within  this  fquare,  at  the  diftance  of  2  or  3  feet,  is  de¬ 
feribed  another  fquare,  I,  L,  M,  N,  having  its  fides  pa¬ 
rallel  to  thofe  of  the  former.  This  marks  tbe  breadth, 
of  the  banquette,  where  the  men  are  to  be  drawn  up. 

Again,  on  the  outfide  of  the  firft  fquare  at  about  8 
or  9  feet  diftance  is  drawn  a  third  fquare  O,  P,  £),  R, 
determining  the  outer  fide  and  thieknefs  of  the  para¬ 
pet.  This  thieknefs  is  only  calculated  to  refift  mufkefc 
balls;  as,  if  it  is  to  (land  againft  cannon,  it  fhould  be  at 
leaf!  18  feet.  Laftly,  at  rather  a  greater  di fiance  from 
this  third  fquare  is  drawn  a  fourth  S,  T,  V,  X,  marking- 
the  breadth  of  a  ditch  that  is  to  furround  the  redoubt.- 
4  G  T  he 
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Military  The  lines  being  finilhcd,  fafcines  or  faggots  of  bru(h- 
Taftir'.  woocj  are  |je  ]a'lcj  between  the  two  innermoft  fquares, 
as  a  foundation  to  fupport  the  earth  of  the  banquette  ; 
a  fecond  range  is  laid  on  the  lines  AB,  GH,  to  fupport 
the  infide  of  the  parapet,  and  a  third  on  the  fquare 
O,  P,  £,  R,  to  ftrengthen  the  outfide  of  the  parapet, 
leaving  a  fpace  through  all  the  fafcines  to  the  ditch,  on 
the  fide  leaft  expofed  to  the  enemy,  as  at  B,  for  an  en¬ 
trance.  It  b  fometimes  convenient  to  make  this  en¬ 
trance  take  a  winding  dire£tion,  as  is  fhown  at  T, 
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Fig.  3.  exhibits  a  fe&inn  of  thefe  works,  where  AB 
is  the  breadth  of  the  ditch  at  the  top 5  MN  its  breadth 
at  the  bottom  ;  FN  its  (lope,  on  a  line  with  the  outfide 
of  the  parapet,  called  the  fcarpy  and  GM  its  flope  to¬ 
wards  the  open  country,  called  the  counterfcarp .  AL 
and  ID  reprefent  the  fafcines  forming  the  outer  and  in¬ 
ner  Hopes  of  the  parapet,  the  interval  between  them  be¬ 
ing  filled  with  earth  trodden  down  hard.  At  E  is  the 
banquette.  DC  is  the  thicknefs  of  the  parapet  below, 
and  IL  its  thicknefs  above,  which  forms  a  flope  for  the 
more  convenient  firing  of  mufketry. 

In  this  fquare  redoubt  it  is  evident  that  the  men  muft: 
fire  ftraight  forward  in  lines  perpendicular  to  the  fides 
of  the  fquares,  as  in  fig,  4.  As  it  is  often  of  great 
confequence  that  the  directions  of  firing  fhould  crofs 
each  other,  the  better  to  fiank  the  enemy,  the  banquette 
is  fometimes  formed  with  angles,  as  in  fig.  5.  fo  that  the 
men  may  Hand  two  together  in  little  redans .  As,  how¬ 
ever,  fuch  a  conftru&ion  takes  up  too  much  time  and 
labour  for  ordinary  occafions,  M.  Le  Cointe  prefers  a 
circular  redoubt,  fuch  as  is  reprefented  at  fig.  6.  where 
the  men  may  fire  from  every  part  of  the  circumference. 
The  conftru&ion  of  fuch  a  redoubt  is  extremely  fimple, 
and  differs  only  in  its  firft  ftep,  viz.  deferibing  the  con¬ 
centric  circles,  which  is  done  with  a  cord  faftened  at 
one  end  by  a  picket  at  a  central  point  C. 

The  ftrength  of  the  redoubt  will  be  much  increafed, 
if  the  ditch  can  be  filled  with  water,  as  by  turning  into 
it  the  dream  of  a  rivulet.  See  Q,  fig.  7.  If  the  ground 
be  uneven^  fo  that  the  water  will  not  run  equally  into 
every  part  of  the  ditch,  dams  muft  be  raifed,  as  C,  to 
keep  up  the  water  in  the  higher  parts,  whence  it  may 
run  to  the  lower,  after  the  former  are  full. 

Fig.  7.  reprefents  a  plan  of  the  fquare  redoubt,  with 
a  wet  ditch,  when  completed.  A,  the  inner  ground  of 
the  redoubt;  B,  the  bottom  of  the  ditch  ;  CDE,  the 
dam'of  earth  ;  F  a  dam  of  boards,  planks  or  fafcines  ; 
G  the  upper  part  of  the  redoubt,  made  with  fafcines  or 
with  earth  thrown  out  of  the  ditch  ;  H,  the  lower  part 
of  the  redoubt  cut  into  the  earth  ;  I,  the  berme  or  fpace 
left  at  the  outer  bottom  of  the  parapet,  to  keep  up  the 
earth  ;  L,  the  entrance- of  the  redoubt  ;  M,  the  infide 
of  the  parapet  ;  N,  the  outfide  of  the  parapet  5  O,  the 
banquette  ;  P,  the  glacis;  £),  the  river  introduced'  to 
fill  the  ditch  with  water. 

Of  de.ach-  #  The  attack  and  defence  of  pofts  are  among  the  moft 
ments  Cent  important  departments  of  what  the  French  call  la  petite - 

defend  a  °r^rr^  and  m  a  countl7  where  fortified  towns  are  rare, 
pit.U  a  conftitute  a  confiderable  part  of  field  operations.  We 
fhall  confider  them  rather  more  at  large  than  we  have 
the  preceding  parts  of  military  tallies. 

When  an  officer  is  detached  either  to  attack  or  to 
guard  a  poft,  he  fhould  provide  himfelf  with  a  cord  re¬ 
gularly  divided,  for  the  purpofe  of  deferibing  lines,  and 
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raifing  temporary  works,  and  fhould  procure  a  fkilfal  I 

and  confidential  guide,  from  whom  he  may  derive  the  ,;d 
requifite  information  refpe&ing  the  nature  of  the  ccuru  | 

try,  and  the  breadth  and  goodnefs  of  the  roads.  He 
fhould  difpofe  his  party  in  fuch  a  manner  that  an  ad¬ 
vanced  gua'rd  of  cavalry,  as  A,  fig.  8.  Plate  DL,  fhould  Fig.  s 
fet  out  firft,  preceded  by  a  fmall  detachment  of  about  fix 
horfemen,  headed  by  a  corporal,  as  B,  C,  C  ;  two  horfe- 
men  in  the  middle,  and  two  on  each  fide.  While  the 
main  body  is  moving  along  the  principal  road,  as  from 
H  to  F,  a  detachment  of  about  8  or  12  horfemen,  ac¬ 
cording  to  the  ftrength  of  the  corps,  fhould  be  fent  about 
50  paces  on  each  fide,  by  way  of  wings,  as  DD ;  and 
from  each  of  thefe  wings  2  men  fhould  keep  50  paces 
farther  out,  as  at  EE,  by  which  means  the  country  will 
be  properly  examined,  and  furprifes  from  the  enemy 
prevented.  On  coming  near  a  wood,  as  at  NN,  the 
cavalry  fhould  fpread,  the  better  to  fcour  the  outfkirts 
and  the  wood  itfelf.  When  the  corps  is  numerous,  the 
cavalry  fhould  be  formed  into  fquadrons,  as  G,  G,  G,„ 
and  the  infantry  into  platoons,  as  F,  F,  F,  marching  al¬ 
ternately  along  the  road. 

If,  on' the  march,  the  advanced  guard  come  to  a  crofs 
road,  or  the  entrance  of  a  hollow  way,  as  at  I,  I,  where 
it  is  likely  they  may  be  met  by  a  party  of  the  enemy, 
they  fhould  immediately  prepare  for  an  attack;  and  if 
the  commander  of  the  main  body  obferve  his  advanced 
guard  in  a&ion,  he  fhould  immediately  draw  off  his  pla¬ 
toons  of  infantry,  and  form  them  on  the  fide  of  the  road, 
as  at  L,  L,  L,  or  on  fome  neighbouring  height,  as  at 
M,  M,  that  they  may  be  out  of  the  way  of  the  enemy’s 
cavalry,  and  ready  to  engage  if  occafion  fhould  require 
it. 

On  the  march  the  party  fhould  carefully  avoid  vil¬ 
lages,  and  rather  halt  or  refrefh  his  men  in  a  wood,  or  ^ 
feme  other  concealed  foot.  „  a 

1  5  j 

The  commander  of  a  detached  party  muft  take  the  Qn reL  if 
fafeft  and  moft  effectual  methods  to  reconnoitre  the  roitriJ  fl 
country  through  which  he  is  to  pafs,  without  being  ob- 
ferved  or  fufpefted  by  the  enemy.  The  method  of 
doing  this  recommended  by  M.  Jeney  will  frequently 
fucoeed,  and  is  as  follows:  He  fuppofes  himfelf  with  his 
party  at  Soeft  in  Weftphalia  A  (fig.  2.  Plate  DLJ),  p| 
and  the  enemy  polled  at  Bervick  B,  two  leagues  from  | 
him.  To  know  the  fituatiori  of  this  place  without  ftir-  fig.  | 
ing  from  Soeft,  he  takes  the  map  of  the  country  ;  and 
from  Soeft  as  the  centre,  he  draws  a  circle,  whofe  cir¬ 
cumference  paffes  half  a  league  beyond  Bervick.  He 
draws  a  circle  of  the  fame  fize  upon  a  leaf  of  paper,  to 
makeTis  plan,  as  in  fig.  2.  and  then  places  Soeft  in  the 
centre  A,  and  marks  all  the  villages  which  he  finds  in 
the  map  near  the  circumference  upon  his  plan,  with  the 
diftances  and  bearings  as  they  are  reprefented  in  the 
map,  making  ufe  of  a  pencil  to  mark  the  places  DDD, 
fo  as  to  correct  the  errors  more  eafily  which  the  map 
may  have  led  him  to  make. 

Having  thus  formed  his  plan,  with  a  fcale  of  two 
leagues,  he  goes  to  the  burgomafter  of  the  town  of 
Soeft,  where  he  caufes  fome  of  the  moft  intelligent  in* 
habitants  to  come,  and  fpeaking  to  them  freely  and 
openly,  induces  them  to  communicate  all  the  informa¬ 
tion  for  which  he  has  occafion. 

The  better  to  conceal  his  defigns,  he  begins  his  re¬ 
connoitring  by  Brockhufen,  a  village  diftant  from  the 
enemy.  He  afks  the  diftance  from  Soeft  to  Brockhu- 
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fen  y  If  they  fay  It  Is  a  league  and  three-fourths,  he  cor- 
re61s  the  didance  of  his  plan, 'which  made  it  twro  leagues; 
'  then  he  informs  himfelf  of  all  that  is  to  be  found  on  the 
read  from  Soeft  to  Brockhufen,  chapels,  houfes,  woods, 
fields,  orchards,  rivers,  rivulets,  bridges,  mills,  &c.  If 
they  fay  that  a  league  from  Soeft  they  pafs  the  village 
of  Kinderking,  he  marks  that  place  upon  his  plan.  He 
alks  if  the  road  from  Soeft  to  Kinderking  be  crofted  by 
any  other  road  ;  if  there  be  any  morafs  or  heath  ;  if  the 
road  be  inclofed,  paved,  or  ftraight  ;  if  there  be  any 
bridges  to  pafs,  and  at  what  diftance.  He  takes  care 
to  mark  every  thing  on  his  plan,  forgetting  nothing, 
even  to  mills,  bullies,  gibbets,  gullies,  fords,  and  every 
thing  that  can  be  got  from  their  information  ;  which 
will  probably  be  perfe£l,  becaufe  one  always  knows 
more  than  another.  He  continues  his  queftions  from 
Kinderking  to  Brockhufen,  and  advancing  by  little  and 
little,  obferves  the  fame  method  on  the  roads  of  the 
other  villages  round,  marked  DDD.  In  this  manner  he 
cannot  fail  to  acquire  an  entire  knowledge  of  all  the 
places ;  befides,  he  finds  himfelf  imperceptibly  inftruft- 
ed  in  the  pofition  of  the  enemy,  by  feeing  the  different 
routes  by  which  he  can  approach  with  the  greateft  fe- 
curity. 

For  the  attack  of  an  enemy’s  poft,  fuch  men  fliould 
be  fele&ed  as  are  brave,  cool,  and  experienced  ;  or  if 
the  affair  require  a  conftderable  number,  the  detach¬ 
ment  fhould  be  divided  into  platoons,  fome  compofed  of 
picked  men  for  the  real  attack,  and  others  of  ordinary 
foldiers  for  feints.  The  men  fliould  be  provided,  be¬ 
fides  their  arms,  with  fuch  inftruments  as  may  be  ne- 
ceffary  for  pulling  down  or  fealing  the  enemy’s  works, 
fuch  as  fhovels  and  pickaxes  for  fafeine  parapets  ;  hatch¬ 
ets  for  pallifadoes  or  chevaux  de  frize,  and  fealing  lad¬ 
ders  for  ftone  or  brick  work.  Having  made  the  proper 
difpofition  for  his  attack,  and  procured  the  neceffary 
guides,  the  commander  of  the  detachment  fhould  fet 
out  in  the  night,  fo  as  to  be  at  the  place  of  attack 
two  or  three  hours  before  daybreak,  taking  care  to 
march  with  as  little  noife  or  parade  as  poffible. 

If  the  poft  to  be  attacked  be  an  ordinary  redoubt, 
fuch  as  we  have  deferibed  in  N°  25.  on  hearing  the  fig- 
nal  previoufly  agreed  on,  all  the  diviftons  are  to  rife  at 
once  from  the  place  where  they  fliould  have  lain  con¬ 
cealed  ;  the  ftrft  ranks  fhould  leap  into  the  ditch,  and 
foon  after  the  fecond  fhould  follow,  and  both  together 
affift  in  undermining  the  angles  of  the  fcarp,  or  cutting 
away  the  flakes  which  may  impede  their  progrefs.  If 
the  parapet  be  faced  with  ftone  or  brick  work,  care 
fhould  be  taken  that  the  ladders  be  not  too  fhort,  and 
great  expedition  fhould  be  ufed  in  mounting  them,  and 
efpecially  in  following  the  leading  men  in  the  affault, 
if  they  fhould  be  knocked  down  by  the  fire  of  the  ene¬ 
my. 

Should  the  ditch  be  filled  with  water,  and  too  deep 
to  be  waded,  it  may  be  crofted  on  temporary  bridges 
made  of  planks,  fupported  on  empty  cafks,  or  the  ditch 
may  be  filled  up  with  cafks  full  of  earth.  If,  as  often 
happens,  the  ground  be  obftru&ed  with  caltrops,  thefe 
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muft  be  fvvept  away  by  dragging  trees  with  their  leaves  Military 
and  branches  over  the  ground  (a).  ladlics. 

In  attacking  polls  of  confiderable  magnitude,  fuch  v  "1,; 
as  villages,  it  is  beft  to  divide  the  attack,  and  to  make 
a  feint  on  thofe  parts  which  feem  beft  defended,  while 
the  true  attacks  are  referved  for  thofe  fituations  which 
feem  moft  difficult  of  accefs,  and  where  confequently, 
the  enemy  is  leaf!  upon  his  guard.  As  foon  as  part  of 
the  village  has  been  carried,  fome  diviftons  of  the  de¬ 
tachment  fhould  haften  to  ftrengthen  their  pofition,  by 
poffeffing  themfelves  of  fome  church,  or  high  ground, 
from  which  they  annoy  the  enemy. 

When  a  poft  is  once  occupied,  if  it  be  thought  of  Defence  or 
fufficient  confequence  to  retain  it,  the  beft  methods P°fts* 
fhould  immediately  be  taken  to  proteft  it  againft  an  at¬ 
tack  of  the  enemy.  The  infantry  to  remain  under  arms 
in  the  middle  of  the  place,  the  cavalry  to  patrole  with¬ 
out,  while  the  commanding  officer,  efcorted  by  a  dozen 
horfemen,  goes  to  examine  the  environs  to  make  hi3 
arrangements  5  having  fent  feveral  fmall  detachments 
before,  to  cover  him  in  time  of  reconnoitring. 

Having  remarked  the  places  proper  for  his  guard, 
defence,  and  retreat,  as  well  as  the  dangerous  ones  by 
which  the  enemy  can  make  approaches  fecretly  to  fur- 
prife  him,  he  fliould  choofe  the  moft  convenient  in  the 
front  of  his  poft  to  fix  his  grand  guard  D,  (fig.  I.  Plate 
DLI.),  which  muft  face  the  enemy.  He  muft  mark 
the  heights  for  this  guard  to  place  theirvedettes  EEEE, 
and  regulate  the  number  according  to  the  exigencies  of 
the  fituation.  In  a  covered  country  you  muft  not  be 
fparing  of  them,  and  muft  reinforce  every  guard.  At 
50  paces  from  the  front  of  the  grand  guard  a  non- 
commiffioned  officer  with  eight  horfemen  fhould  be  al¬ 
ways  ready  to  fet  out  at  K,  to  go  and  reconnoitre,  when 
the  vedettes  have  obferved  any  party. 

If  the  poft  to  be  defended  be  merely  a  redoubt,  it 
will  be  proper  to  keep  in  readinefs  a  number  of  trees 
cut  down  with  their  branches,  to  flop  up  any  breaches 
made  by  the  enemy’s  fhot.  The  men  employed  in  the 
defence  ffiould  fland  in  three  ranks,  the  front  and  centre 
ranks  with  fixed  bayonets,  and  the  third  rank  provided 
with  long  pikes,  fo  as  to  projedl  as  far  as  the  bayonets 
of  the  front  rank.  On  the  enemy’s  approach,  the  men 
fhould  referve  their  fire  till  the  enemy  come  up  to  the 
glacis,  and  the  rear  rank  fliould  be  furnifhed  with  hand 
grenades,  or  lighted  faggots,  to  throw  among  the  ene~ 
my,  when  they  attempt  to  fcale  the  parapet. 

In  the  defence  of  a  village  or  fmall  town,  guards 
fliould  be  polled  at  the  entrance  of  the  principal  ftreets; 
trenches  fhould  be  cut  acrofs  the  ftreets,  and  cannon 
planted  behind  them,  while  a  detachment  of  cavalry 
fliould  occupy  the  market-place,  or  broadeft  flreet,  to 
attack  the  enemy,  if  they  force  an  entrance.  If  th^ 
advanced  guards  are  driven  in,  they  fliould  retire  with 
coolnefs  and  deliberation,  defending  their  polls  from 
houfe  to  houfe,  till  proper  fupport  can  be  given  them 
from  the  body  of  the  detachment. 

If  there  be  any  dangerous  place  capable  of  covering 
the  approaches  of  the  enemy  in  the  environs  of  the  poll, 
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(a)  The  principal  engines  employed  in  the  attack  of  polls,  are  reprefented  in  Plate  DL  V,  to  which  we  fliall 
prefen tly  refer. 
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Military  and  out  of  the  circuit  of  the  patroles,  there  fhould  be  a 
Tadics.  gUarcj  plaCed  there,  more  or  lefs  ffrong  according  to  the 
v  importance  of  the  place,  and  care  fhould  be  taken  to 
preferve  the  communication.  The  guards  and  picquets 
being  placed,  the  detachment  that  was  fent  out  on  the 
roads  muft  be  called  in,  and  then  go  to  work  to  lodge  the 
party  in  the  gardens  that  open  upon  the  country,  and 
the  commanding  officer’s  quarters  3  beating  down  hedges, 
filling  up  ditches,  and  levelling  a  piece  of  ground  large 
enough  to  draw  up  the  whole  corps.  The  horfes  to  be 
put  under  cover  in  barns  contiguous  to  the  gardens  3  but 
in  cafe  there  are  no  barns,  they  may  fubftitute  fheds  open 
on  one  fide,  that  the  horfes  may  go  out  together  in  cafe 
of  an  alarm.  The  officers  fhould  occupy  the  houfes  in 
the  neighbourhood  of  the  fheds,  and  one  of  each  com¬ 
pany  remain  day  and  night  with  the  company,  to  pre¬ 
vent  any  of  the  men  from  entering  the  village  without 
leave,  upon  any  pretence.  The  commanding  officer 
muff  acquaint  the  officers  of  his  having  chofen  the  place 
3VI  for  the  rendezvous  in  cafe  of  a  retreat  3  which  ought 
to  be  at  fome  difiance  from  the  village,  and  on  the  fide 
he  judges  mofi  convenient  for  retiring  to  the  army.  At 
funfet  the  grand  guard  are  to  return  to  the  pofi  and  join 
the  picquet,  the  half  of  each  to  mount  alternately  till 
daybreak,  and  then  the  grand  guard  to  return  to  the 
place  which  they  poffcffed  the  day  before.  The  fentries 
and  vedettes  ffiould  be  doubled,  and  all  the  paffages  fhut 
up  with  waggons  placed  in  two  rows,  except  one  for 
Tallying  out  at  in  cafe  of  a  retreat,  made  wide  enough 
for  the  palfage  of  the  patroles  or  the  whole  cavalry. 

The  corporals  of  the  ordinary  guard  fliould  lead  the 
relief  of  the  vedettes  every  hour,  fetting  off  together  3 
but  when  they  come  to  the  paffage  of  the  pofi  A,  they 
mufi  fe  par  ate  into  two  parties,  the  one  to  the  right  to 
relieve  the  vedettes  EBB,  the  other  to  the  left  for  the 
vedettes  CCC  3  then  each  of  them,  with  the  par¬ 
ties  they  have  relieved,  fliould  go  on  at  their  head  a 
quarter  of  a  league  by  the  two  routes  pointed  out  in  the 
plan,  to  examine  the  environs,  fuppofing  an  hour  to 
each.  Befides  this  reconnoitring,  the  captain  of  the 
grand  guard  fhould  fend  two  patroles  in  the  night.  To 
fill  up  the  intervals,  they  fhould  fet  one  about  half  an 
3°  hour  after  the  corporals,  and  make  the  fame  round, 
fortifying  ,In  defen{\ve  operations  in  an  open  country,  the  forti- 
villages*  f?in£  a  village  °r  a  church-yard  may  often  prove  of 
importance?  as  fuch  pofts  well  defended  may  obfirud 
the  movements  of  the  enemy,  and  give  time  for  a  fuffi- 
cient  force  to  colled  to  meet  them  in  the  field.  We 
fhall  therefore  deferibe  the  mofi  approved  mode  of 
ffrengthening  thefe  pofitions. 

When  it  is  propufed  to  fortify  a  village,  inquiry 
fhould  fir  ft  be  made  refpedmg  the  furrounding  country, 
whether  there  are  woods,  hills,  or  rivers  near  the  vil¬ 
lage,  whether  the  roads  be  acceffible,  whether  provi- 
fions  can  be  eafily  obtained,  &c.  If  the  village  is  to 
be  occupied  as  a  poll  of  defence  merely,  the  woods,  ri¬ 
vers,  ravines,  or  heights,  may  afford  advantageous  out- 
pofts  or  fituations  for  batteries  or  ambufeades  3  but  if  it 
is  to  be  poffeffed  as  an  advanced  pofi:  on  the  eve  of  a 
battle,  the  woods  next  the  army  fhould’ be  cut  down, 
the  hollows  filled  up,  and  every  thing  removed  which 
may  obfirud  the  freeft  communication  between  the  vil¬ 
lage  and  the  main  army  3  while  on  the  fide  of  the  ene- 
my,  every  obftrudion  by  works,  trees,  &c,  ffiould  be 
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thrown  in  the  way  of  his  approach.  The  roads  fhould  Militay 
be  broken  up  or  interfeded  with  deep  ditches.  Tadic 

If  there  be  good  hedges  or  deep  roads  parallel  to  the  ^  ^ 
village,  or  in  fuch  a  fituation  as  to  front  the  enemy, 
thefe  will  ferve  as  breaftworks,  and  for  fhelter.  The 
hedges  ffiould  be  cut  down  to  within  four  feet  of  the 
bottom,  their  tops  floping  towards  the  country,  and 
deep  ditches  ffiould  be  dug  in  front.  If  the  roads  are 
deep,  banquettes  or  JIcps  mufi  be  thrown  up  next  the 
hedge  to  raife  the  men  to  the  proper  height  for  firing. 

For  want  of  fuch  natural  means  of  defence,  it  will  be 
neceffary  to  throw  up  intrenchments  on  the  fide  next 
the  enemy  and  on  the  flanks. 

Fig.  1.  Plate  DLII.  will  explain  the  method  of  do- 
ing  this  in  a  village,  under  ordinary  circumftances..  ^ 
The  village  ftands  in  a  plain,  and  in  front  of  the  army,  S’ 1 
which  is  diftant  from  it  about  6co  paces,  a .  The  front 
of  the  intrenchment  coufifts  of  three  fleeches  or  arrows,. 
h,  c,  d ,  joined  together  by  lines.  There  are  wolf-holes 
before  the  works  that  cover  the  left  flank  e  :  the  line g , 
which  eroffes  fome  fwampy  grounds,  is  broken  in  feve- 
ral  places  i ;  and  the  grove  of  wood  /,  is  cut  down,  to 
prevent  the  enemy  from  approaching  under  cover  of  it. 

As  the  right  flank,  confifling  of  a  level  plain,  is  more 
expofed  than  any  other  quarter,  in  addition  to  the  works 
made  of  earth,  which  are  throwm  up  at  m,  trees  are 
collected,  and  heaped  up  in  the  form  of  an  abattis,  n. 
Thefe  are  defended  by  a  difeharge  of  mufquetry  from 
the  intrenchments,  whofe  lines  are  raifed  as  high  as  pof- 
fible  behind  the  growing  hedges  0,  which  inclofe  the 
gardens.  It  has  however  been  judged  neceffary  to  throw 
the  works  up  in  a  forward  pofition  p,  and  to  have  an 
interval  between  them  and  the  hedges,  left  the  houfes 
fliould  be  fet  on  fire  by  the  enemy,  and  the  troops  be 
expofed  to  it.  livery  thing  is  left  clear  and  open  at 
the  back  of  the  village,  in  order  to  fecure  a  free  inter- 
courfe  with  head-quarters. 

Other  meafures,  however,  mufi  be  adopted  in  the. 
fortifying  of  villages  which  lie  at  fo  great  a  diftance* 
from  t  he  camp,  that  the  enemy  might  furprife  and  take 
pofteffion  of  them  before  any  fuccours  could  be  fent  3  for 
in  that  cafe,  intrenchments  mufi  be  thrown  up  through¬ 
out  the  whole  of  their  circumference.  If,  on  the 
contrary,  one  of  the  wings  of  the  army  fliould  be  Tup- 
ported  by  fuch  a  pofi,  it  would  be  more  judicious  to 
put  the  flank  in  a  ftate  of  defence,  and  to  lengthen  the 
works  in  that  quarter,  to  prevent  the  enemy  from  turn¬ 
ing  it; 

If  it  fliould  be  judged  expedient,  under  the  circum- 
fiances  of  the  army  being  cantoned,  to  fortify  a  village 
which  lies  in  a  plain,  other  means  mufi  be  uftd  3  for  in 
that  cafe  there  would  not  be  troops  enough  to  defend  it.. 
Should  there  be  a  fufficicncy  of  men,  intrenchments 
mufi:  be  thrown  up  in  the  manner  we  have  deferibed,, 
and  fleeches  mufi  be  adopted  to  cover  them  behind, 
with  lines  to  conned  the  vacant  intervals  3  but  if  there 
be  a  fcarcity  of  foldiers,  nothing  but  what  is  abfolutely 
neceffary  mufi  be  done  3  for  it  is  highly  impolitic  to  at¬ 
tempt  more  than  can  be  eafily  defended.  Under  thefts 
circumfiances  you  mufi  be  fatisfied  with  ereding  final! 
works,  or  ufing  barricadoes  to  maik  the  entrances  3 
here  and  there  likewife  fleeches  mufi  be  conflruded, 
whofe  communication  will  be  kept  up  by  the  garden 
hedges.  If  the  village  fliould  ffand  on  an  eminence,  it 
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may  be  fortified  with  more  facility,  and  many  things 
may  be  omitted,  as  the  natural  fituation  is  itfelf  a  re- 
*  fpe&able  poft. 

Should  there  be  a  very  great  difproportion  between 
the  extent  of  the  village,  and  the  number  of  men  in¬ 
tended  for  its  defence,  and  the  latter  fhould  be  too 
fmall,  a  part  only  muff  be  fortified,  and  the  remainder 
of  the  houfes  muff  be  fecured  by  lines.  Sometimes  in¬ 
deed  it  is  found  neceffary  to  burn  or  deffroy  them,  to 
prevent  the  enemy  from  approaching  the  fortified  parts, 
under  cover  of  the  buildings. 

But  if  the  garrifon  fhould  not  be  fufliciently  ftrong 
even  to  defend  a  part  of  the  village,  you  muff  be  con¬ 
tented  with  fortifying  the  church  and  church-yard,  or 
the  caffle  if  there  be  one.  If  any  of  thefe  poffs  be, 
thought  defenfible,  troops  muff  occupy  them  on  the 
firft  alarm  ;  but  this  muff  be  done  in  perfe£f  fafety, 
and  without  the  foldiers  being  expofed  to  be  cut  off  on 
their  march.  This  precaution  is  above  all  others  ne- 
ceffary  where  villages  are  fo  long  and  open  that  the 
cavalry  may  enter  them  at  every  opening.  On  this 
account  the  ordinary  roads  and  avenues  muff  not  only 
be  obftrufled,  but  the  garden  hedges  muff  be  repaired, 
and  every  opening  muff  be  clofed,  which  may  be  eafily 
dsne  by  driving  ffakes  into  the  earth,  and  nailing  boards 
acrofs  them,  which  will  prevent  any  fudden  irruption  of 
the  cavalry,  from  which  alone  any  danger  is  to  be  ap¬ 
prehended  on  occafions  of  this  fort  ;  for  the  infantry 
would  fcarcely  advance,  except  by  furprife,  before  the 
garrifon  could  occupy  its  ffation.  If  any  apprehenfions 
are  formed  of  an  attack,  the  foldiers  muff  not  be  abfent 
from  their  poff,  either  in  the  dufk  of  the  evening,  or  at 
night ;  they  muff,  on  the  contrary,  be  aflembled  in  the 
intrenehments  during  that  period,  to  be  ready  in  the 
neighbouring  houfes,  always  clothed  and  accoutred. 

A  church  and  church-yard  afford'  an  admirable  pofb 
of  defence,  efpecially  if,  as  ufually  happens,  they  are 
feated  on  an  elevation.  In  fortifying  fuch  a  poff,  we 
fhould  firft  block  up  every  road  and  bye  way  leading 
to  it,  by  means  of  waggons  or  carts,  with  their  wheels 
taken  off  and  loaded  with  dung  or  earth  ;  trees  laid  a- 
crofs,  or  chcvaux  de  frize.  The  narrow  paths  may  be 
barricadoed  with  rails,  with  their  points  ffanding  up¬ 
wards,  and  a  little  outwards,  having  behind  them  thick 
branches  of  trees,  or  logs  of  wood,  with  a  ditch  in 
front.  Thefe  previous  precautions  being  taken,  the 
doors  of  the  church  fhould  be  pierced  in  feveral  places, 
about  eight  feet  from  the  bottom,  with  holes  large 
enough  to  admit  the  muzzle  of  the  mufquet,  and  plat¬ 
forms  fhould  be  raifed  with  flops  within  for  the  men  to 
fire  from.  Other  loop  holes  fhould  be  made  at  the  bot¬ 
tom  of  the  doors,  juff  above  the  level  of  the  ground, 
and  a  ditch  muff  be  dug  within,  about  three  feet  deep, 
fo  as  to  admit  of  men  firing  from  thence  through  thefe 
lower  loop-holes.  See  fig.  2.  The  doors  muff  alfo  be 
fecured  by  barricadoes,  confiding  of  pallifades  driven 
feveral  feet  into  the  ground,  and  fet  extremely  thick, 
fome  being  deeper  than  others,  fo  as  to  leave  fpaces  be¬ 
tween  them  and  the  top  for  loop-holes.  See  a ,  a ,  fig.  3. 
*3-  his  barricado  is  technically  called  tambour.  The 
Walls  of  the  church  muff  alfo  be  pierced  in  various 
places  as  dire£fed  for  the  doors,  fee  fig.  3.  and  ditches 
tnuff  be  dug  within  them,  and  fcafFolding  ereff  ed  as  be¬ 
fore. 

^gain,  on  the  outfide  of  the  church,  a  ditch  is  to  be 
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dug  as  clofe  to  the  walls  as  is  confident  with  fafety  to  Military 
the  foundation,  about  12  feet  in  breadth  at  the  top,  and  Tac^ics* 
four  in  depth  ;  and  from  the  further  fide  of  this  ditch 
the  ground  fhould  be  gradually  Hoped  towards  the  open 
country.  Through  the  main  door  of  the  church  an 
opening  fhould  be  made  about  two  feet  above  the 
ground,  fufficiently  large  to  admit  of  one  man  palling 
through  without  much  difficulty,  fo  that  when  the 
church-yard  becomes  untenable,  the  garrifon  may  re¬ 
treat  into  the  church. 

It  muff  not  be  forgotten  to  fecure  the  means  of  a 
crofs  fire.  If  the  church  be  built  in  the  form  of  a  crofs, 
crofs  firings  may  be  eafily  procured  through  the  proper 
loop-holes;  but  when  this  is  not  the  cafe,  loop-holes  fhould 
be  made  through  every  falient  angle  of  the  building,  or 
tambours,  fuch  as  reprefented  in  fig.  3.  mull  be  formed 
wherever  it  can  be  conveniently  done. 

Men  mull  be  diftributed  in  the  upper  part  of  the 
building.  Thefe  men  will  take  out  the  tiles  or  flates  in 
different  places,  in  order  to  obferve  the  approaches  of 
the  enemy,  and  to  fire  upon  him  when  he  comes  within 
mufket-fhot.  The  lower  windows  of  the  tower  or 
fteeple  muff  likewife  be  barricadoed,  and  have  loop¬ 
holes  made  in  them.  The  pavement  of  the  church  muff 
be  taken  up,  and  the  (tones  or  brieks  be  carried  to  the 
top  of  the  building,  to  enable  the  befieged  to  let  them 
drop  upon  the  enemy,  when  he  gets  fufficiently  near. 

In  order  to  render  the  defence  as  practicable  as  poffible, 
you  mult  alfo  collect  fome  large  barrels  or  tubs,  and 
keep  them  conftantly  at  hand  filled  with  water,  for  the 
purpofe  of  extinguifhing  any  fire  which  might  break 
out  in  the  church,  or  be  effected  by  the  enemy’s 
ffiells. 

Fig.  4.  ffiows  a  plan  of  the  church  and  church-yard  Fig.  4. 
thus  fortified.  «,  <?,  a ,  a,  the  wall  of  the  church-yard  ; 
b ,*  c ,  tambour  work  in  the  front  of  the  entrances  ;  dy  the 
church  ;  e,f  tambour  work  conftruCted  oppofite  the 
doors  ;  g ,  the  facrilty  or  veftry. 

Connected  with  the  attack  and  defence  of  pofts  i^ofambuf- 
the  fubjeCt  of  ambufeades*  which  we  mult  now  bricfly-cades. 
confider. 

Ambufcadcs  may  be  formed  in  any  place  where  a 
party  may  lie  concealed,  to  furprife  the  enemy  in  paf- 
fing.  They  are  eafily  carried  into  execution  in  woods,- 
hollow  places,  and  large  deferted  buildings  ;  but  the 
placing  of  an  ambufeade  in  any  fituation  requires  pre¬ 
vious  accurate  information  with  refpeCt  to  the  move¬ 
ments  of  the  enemy.  When  the  commander  of  a  party; 
has  been  direCted  to  form  an  ambufeade,  to  furprife  a- 
convoy  of  artillery,  baggage,  or  provifions,  or  a  body 
of  recruits  going  to  reinforce  the  enemy,  he  fhould  firft' 
make  every  necelTary  inquiry  refpeCling  the  route  which' 
the  enemy  is  to  take  ;  the  fituation  of  the  places  near* 
which  he  is  to  pafs,  and  the  poft  to  which  he  is  about 
to  march.  He  muft  alfo  inquire  with  feeming  anxiety* 
about  the  roads  which  lead  in  an  oppofite  direClion,  oir 
which  lie  fhould  feem  more  intent  than  on  his  main 
objeCl.  Having  concerted  his  plan,  he  fhould  fet  out 
at  the  head  of  his  detachment  if  poffible,  and  leaving; 
his  poft  on  the  fide  oppofite  to  his  true  route,  the-better 
to  conceal  his  defign.  If  the  place  where  he  intends  to 
plant  his  ambufeade  be  not  far  diftant,  he  flmuld  come 
into  his  true  route  about  half  way,  and  there  place  half* 

Ills  infantry  in  ambufh  to  favour  his  retreat.  But  when* 
the  country  where  he  propofes  going  is  diftant,  and  the 
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march  requires  at  leaft  two  nights,  he  mufl  conduft  his 
party  by  meandring  from  wood  to  wood,  if  there  be 
any.  He  muft  not  forget  to  provide  necelfary  refresh¬ 
ments  for  the  day,  which  muft  be  paffed  in  feme  con¬ 
cealed  place  where  lie  may  not  be  perceived,  and  mulf 
caufe  three  rations  of  oats  to  be  carried  for  each 
horfe. 

Proper  precautions  having  been  taken  to  guard  any 
crofs  road  or  bridge  that  may  lie  near  the  place  of  am- 
bufeade,  the  commanding  officer  ffiould  take  care  to  be 
at  leaft  two  hours  before  the  enemy,  and  to  place  the 
ambufeade  on  that  fide,  by  which,  if  worfted,  he  may 
retire  with  the  greateft  fafety. 

Plate  DLIII.  fig.  2.  will  illuftrate  the  proper  me¬ 
thod  of  laying  an  ambufeade.  A  reprefents  the  infan¬ 
try  of  the  furprifing  party,  which  ought  to  be  placed  at 
leaft  600  paces  behind  B,  the  cavalry,  fo  that,  if  pur- 
fued,  they  may  both  fall  back  to  A,  and  make  good 
their  retreat  to  the  guard  at  the  bridge  or  crofs  road} 
or  to  another  party  of  infantry  placed  in  ambuffi  half 
way.  If  the  ambufeade  be  placed  in  a  wood,  an  intelligent 
non-com  miflioned  officer  ffiould  be  chofen  to  get  upon  a 
high  tree  C,  from  which  he  can  fee  the  march  of  the 
enemy,  and  give  notice  of  the  moft  effential  circum- 
ftances.  The  firfi:  of  thefe  is  the  feeing  the  advanced 
guard}  the  fecond  is  the  approach  of  the  corps,  and 
the  third  is  the  time  when  their  front  is  advanced  as 
far  as  the  ambufeade  B  ;  for  which  the  commanding  of¬ 
ficer  ffiould  inftrudl  the  obferver  what  fignals  he  is  to 
make  from  the  top  of  the  tree,  to  communicate  the  ne- 
ceffary -information  without  fpeaking,  which  may  be 
done  by  means  of  a  fmall  cord  D,  of  a  brown  or  green 
colour,  fo.as  to  be  leaft  perceptible.  Let  this  cprd  be 
placed  as  in  the  plan,  fo  that  no  branch  interrupt  it, 
with  one  end  in  the  hand  of  the  obferver,  and  the  other 
in  the  commanding  officer’s  hand  in  the  ambufeade  B. 

As  foon  as  the  advanced  guard  appears,  the  obferver 
muft  pull  the  cord,  and  the  commanding  officer  caufe 
the  party  to  mount  and  remain  in  deep  filence.  If  by 
a  ftratagem,  which  is  pra£lifed  for  particular  reafons, 
the  advanced  guard  is  immediately  followed  by  the 
corps,  which  may  be  eafily  known  by  their  being  more 
numerous  than  ordinary,  and  not  followed  by  any  other 
corps,  that  the  commander  may  not  be  deceived  by  the 
enemy,  the  cord  ffiould  be  drawn  a  fecond  time,  and 
a  third  time  when  their  front  is  advanced  as  high  as  the 
ambufeade.  At  that  inftant  the  party  muft  ruffi  out, 
and  furioufly  attack  the  flanks  of  their  centre  in  the  fol¬ 
lowing  manner. 

If  the  advanced  guard  E  is  formed  only  of  an  ordi¬ 
nary  number,  they  ffiould  be  allowed  to  pafs  ^  and  at 
the  approach  of  the  principal  part  or  convoy  F,  the 
chief  to  be  informed  by  the  fecond  pulling  of  the  cord. 
At  the  moment  the  head  of  the  convoy  ffiall  be  ad¬ 
vanced  as  high  as  B,  the  cord  muft  be  pulled  the 
third  and  laft  time ;  and  at  this  fignal  the  party  muft 
ruffi  out  without  being  perceived,  and  fuddenly  attack 
the  centre  on  the  flank,  engaging  only  with  their  fwords, 
and  making  fuch  a  noife  as  to  prevent  the  enemy  from 
hearing  the  orders  of  their  officers.  They  muft  difarm 
all  whom  their  bravery  ffiall  throw  in  their  way,  taking 
care  not  to  fcatter  or  purfue  too  far,  unlefs  it  be  certain 
that  they  are  fo  far  from  their  army  or  parties,  on  ac¬ 
count  of  which  they  cannot  be  affe&ed}  for  in  either  of 
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thefe  cafes  they  will  not  fail  to  run  at  the  noffe,  and  di-  Militer 
fturb  the  retreat.  Tafth 

In  all  fecret  expeditions,  great  circumfpe&ion  ftiould  '"■"V* 
be  ufed,  that  the  party  be  not  feen  ^or  betrayed}  as  if 
they  be  difeovered  by  the  advanced  guard  before  the 
blow  be  itruck,  the  enterprife  muft  be  immediately 
abandoned,  and  the  party  retire.  When  the  guide,  or 
any  one  of  the  party  deferts,  and  cannot  be  catched,  a 
retreat  muft  immediately  be  thought  of,  or  the  ambuf¬ 
eade  muft  be  placed  fomewhere  elfe }  but  to  prevent 
fuch  a  misfortune,  the  officers  ffiould  be  charged  to  exa¬ 
mine  frequently  whether  they  have  all  their  men. 

An  ambufeade  ftiould  never  be  formed  for  cutting  off 
the  enemy’s  retreat,  as  this  will  drive  him  to  defpair, 
and  make  him  rally  and  attack  the  party  with  defperate 
refolution.  There  may  be  an  exception  to  this,  when 
it  is  pretty  certain  that  the  whole  party  of  the  enemy 
may  be  cut  off  or  taken  prifoners,  either  from  the  fmall- 
nefs  of  their  number,  or  from  the  peculiar  fituation  of 
the  place  of  ambufeade. 

Several  ambufeades  ffiould  not  be  formed  at  once, 
except  for  the  purpofe  of  feizing  foragers,  in  which  cafe 
they  ffiould  be  difpofed  fo  that  the  fentinels  may  fee 
from  one  to  another.  Then  the  fir  ft  guard  which  fees 
the  foragers,  ffiould  commence  the  attack,  and  can  foon 
be  affifted  by  the  reft  of  the  party, 

In  all  ambufeades,  no  fentries  ffiould  be  placed  but 
officers  or  non-com  miflioned  officers.  On  downs,  be¬ 
hind  mountains,  or  in  gullies,  the  fentries  fliould  lie  with 
their  bellies  on  the  ground,  and  their  feet  towards  the 
ambufeade,  the  body  covered  with  a  gray  or  green 
cloak,  according  to  the  colour  of  the  ground,  with  their 
heads  a  little  raifed  and  wrapped  in  a  handkerchief  of 
lira w  green  colour,  or  white  in  time  of  fnow,  fo  as  not 
to  be  eafily  perceived.  The  number  of  fentinels  can¬ 
not  be  determined,  but  they  ffiould  be  difpofed  fo  as  to 
•watch  on  all  fides  of  the  ambufeade,  and  flop  every  one 
•who  may  inadvertently  approach  too  near.  The  fentries 
iffiould  give  notice  of  what  they  difeover  by  geflures,  to 
which  all  the  officers  ffiould  be  very  attentive.  In  coun¬ 
tries  where  there  are  no  woods,  vineyards,  or  hedges, 
an  ambufeade  may  be  placed  in  a  field  of  hemp  or  corn, 
or  fome  fort  of  grain,  provided  it  be  high  enough  to 
cover  the  men,  at  leaft  with  the  help  of  art.  When 
the  ftalk  of  the  corn  is  not  high  enough,  fome  of  the  in¬ 
fantry  muft  be  fet  to  work  with  fpades  and  pickaxes, 
which  they  muft  have  brought  along  with  them,  for  the 
purpofe  of  digging  holes  in  the  field  deep  enough  to 
make  up  for  the  defective  height  of  the  corn. 

An  ambufeade  often  forms  part  of  a  ftratagem  for 
bringing  on  an  a6tion  with  a  party  of  the  enemy  which 
would  be  fuperior,  were  it  not  for  fome  advantage  of 
this  kind,  as  in  the  following  cafe.  See  Plate  DLIII. 
fig.  1.  Suppofe  the  whole  party  to  fet  out  from  A,j-g  x# 
marching  under  the  conduct  of  a  trufty  guide  by  cover¬ 
ed  ways  at  a  diftance  from  the  enemy.  Being  come  to 
the  place  C,  which  ought  to  be  in  the  environs,  and  as 
high  as  the  field  of  battle,  the  infantry  ffiould  be  con¬ 
cealed  out  of  the  road  far  from  the  fight  of  paffengers. 

This  mUft  be  the  centre  of  correfpondence  with  the 
army,  the  rendezvous  of  the  booty,  and  fupport  the  re¬ 
treat  of  all  the  cavalry,  of  which  there  ffiould  be  as 
many  detachment^  as  there  are  attacks  propofed  to  be 
made.  We  ffiall  fuppofe  fix  of  100  men  each,  and  they 
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IlitAry  mud  go  fecretly  by  particular  routes  to  their  refpective 
Lilies  p0pS)  D,  F,  G,  H,  I.  Neither  trouble  nor  expence 
’V"—'1  fhould  be  fpared  to  procure  good  guides.  Each  detach¬ 
ment  fhould  lie  in  ambufh  half  a  league,  if  neceflary, 
from  the  object  of  the  attack  BKKKK. 

The  noife  of  the  mufketry  in  the  armies  is  to  be  the 
fignal  for  their  irruption  ;  and  then  bravery,  intrepidity, 
and  courage  will  give  wings  to  the  people.  The  fecund 
detachment  D  will  glance  imperceptibly  between  the 
villages,  and  fall  like  thunder  on  the  camp  B;  and 
while  80  attack  all  whom  they  meet,  the  other  20 
fhould  light  their  torches'  at  the  fires  that  are  to  be 
found  everywhere,  and  fpread  the  flames  rapidly  to  the 
draw  of  the  tents.  As  they  cannot  fail  to  have  the 
picquet  of  the  camp  foon  at  their  heels,  they  mud  flrike 
their  blow  with  all  poffible  expedition,  without  flopping 
to  plunder,  being  content  with  the  glory  of  having  ex¬ 
cited  a  general  alarm,  capable  of  confounding  the  whole 
army,  and  contributing  to  the  gaining  of  a  battle. 

At  the  fame  time  that  the  detachment  D  attacks  the 


camp  B,  the  others,  E,  F,  G,  H,  mud  with  equal  vio¬ 
lence  attack  the  villages  K,  K,  K,  K,  which  they  have 
in  front,  doing  the  fame  the  fird  did  in  camp,  except 
that  they  may  feize  as  plunder  every  thing  which  they 
can  conveniently  carry  off,  with  which  thefe  villages 
are  commonly  filled,  feizing  the  bed  horfes,  hamflring- 
ing  others  with  the  droke  of  a  fword,  and  fetting  fire  to 
all  the  places  which  contain  the  enemy’s  baggage.  Each 
detachment  fhould  caufe  fome  horfemen  to  advance  be¬ 
yond  the  village,  to  obferve  the  motion  of  the  troops, 
who  will  not  fail  to  run  to  their  affidance.  As  foon  as 
they  perceive  them,  they  mud  make  their  retreat  as  fad 
as  poffible  by  the  routes  which  the  commanding  officer 
has  preconcerted,  and  which  are  reprefented  in  the  plate 
by  the  coarfe  lines.  The  fixth  detachment  I,  in  ambufh 
on  the  fide  of  the  road  leading  from  the  camp,  fliould 
remain  there,  to  feize  all  the  enemy  who  think  of  faving 
themfelves  by  flight. 

Z,  treats.  When  the  commander  of  a  detachment  finds  himfelf 
obliged  to  abandon  a  pod,  or  that  it  is  not  worth  de¬ 
fending,  it  bf  comes  neceflary  for  him  to  prepare  for  his 
retreat.  This  is  often  a  difficult  and  dangerous  affair, 
and  requires  much  prudence  as  well  as  bravery  on  the 
part  both  of  officers  and  men.  If  poffible,  he  fhould  re¬ 
treat  on  that  fide  which  forms  a  communication  with 


the  general  bafis  or  line  of  pods  occupied  by  his  party. 
The  following  observations  on  lines  of  retreat,  connected 
with  the  lines  of  operation  deferibed  in  N°  22,  will  be 
found  of  importance. 

A  retreat  on  a  fingle  line  is  a  fault  of  the  utmod 
‘late  magnitude,  for  it  is  evident  that  if  the  array  C  (fig.  8. 
LLVI.  Plate  DXLVI.)  retire  from  it  towards  B,  along  the 
§•  S.  line  AB,  the  enemy  may  fend  befides,  two  corps  0,  r/, 
againd  the  flanks  of  this  army,  which  would  feparate  it 
at  the  point  B,  and  in  this  cafe  it  would  be  furround- 
ed.  Nor  is  this  the  only  difadvantage,  for  all  the  coun¬ 
try  fituated  to  the  right  and  left  of  the  line  AB,  would 
fall  into  the  hands  of  the  enemy  ;  while,  in  a  retreat,  it 
is  always  a  rule  to  cover  as  much  of  the  country  as  pof¬ 
fible. 

A  concentric  retreat  is  of  fuch  a  nature,  that  in  an  ex- 
tenfive  pofition  they  fall  back  to  one  more  confined,  fo 
that  the  two  lines  of  operation  at  the  extremities  AB, 
9*  (fig.  9.)  unite  at  the  objedl  of  retreat  C,  forming  an 
I  10.  acute  angle,  or  as  at  fig*  -10.  an  obtufe  angle  )  fuch  a 
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retreat  would  have  no  better  iffue  than  the  former.  The 
fame  difadvantages  which  refult  from  retreats  on  a  fingle 
line  would  likewife  attend  this.  There  is  one  circum- 
dance  which  might  induce  a  general  to  retreat  in  this 
manner,  and  that  is,  with  the  view  of  covering  any  im¬ 
portant  place,  a  capital,  for  example,  by  taking  an  ad¬ 
vantageous  pofition,  which  is  indicated  by  C,  in  the 
figures  ;  the  important  place  required  to  be  covered 
would  probably  be  at  D.  But  never thdefs  this  meafure 
would  be  ineffectual  if  the  enemy  were  at  all  verfant  in 
the  art  of  war,  and  operated  on  the  flanks  of  the  army 
they  were  puifuing.  The  bed  method  of  covering  a 
country,  which  is  in  our  rear,  is  to  proceed  againd  the 
flanks  of  the  enemy  which  is  advancing  ;  and  by  this 
intrepid  and  bold  movement,  to  change  our  defenfive 
operations  into  thefe  of  an  attack. 

A  retreat  condu&ed  in  parallel  lines,  as  the  bafis  AB,Fig.  n 
in  four  corps,  I,  2,  3,  4,  or  the  lines  AC,  EG,  FH,  BD, 
is  doubtlefs  better  than  the  concentric  retreats  which  we 
have  jud  confidered.  In  the  fird  place,  the  country  is 
better  covered  by  means  of  the  parallel  lines  ;  fecondly, 
the  enemy  cannot  fo  eafily  infult  the  flanks  of  the  re¬ 
treating  army,  provided  that  this  is  in  a  condition  to  per¬ 
form  the  fame  manoeuvre  with  regard  to  them,  and  thus 
obdruct  their  progrefs  ;  laflly,  they  would  be  afraid  of 
advancing  with  too  much  precipitation,  from  the  moment 
their  attention  is  divided  by  the  attempt  which  may  be 
made  againd  them.  But  there  might  be  fomething  dill 
better  attending  it,  viz.  to  retire  in  an  eccentric  direc¬ 
tion,^  we  (hall  ffiow  prefen tly. 

The  excellence  of  parallel  retreats  is  maintained  from 
the  idea  that  they  cover  a  country  better,  and  likewife 
dop  the  progrefs  of  an  enemy,  when  oppofed  in  a  direct 
line.  Certainly  this  appears  evident  to  the  eye  ;  but 
the  fight  is  often  the  medium  only  of  error.  It  is  the 
ignis  fatuus ,  which  leads  us  into  the  mire,  and  the  pre- 
fent  indance  is  a  proof  of  it.  This  opinion  was  not  in¬ 
deed  well  founded  among  our  predeceflbrs,  and  dill  lefs 
is  it  fo  among  the  moderns.  We  do  not  now  arred  the 
progrefs  of  the  enemy,  by  prefenting  ourfelves  to  their 
dronged  part,  viz.  their  front ;  but  on  the  contrary,  by 
intercepting  their  flanks,  which  are  the  weakefl  parts; 
by  haraffing  their  rear  ;  by  menacing  their  provifions 
and  their  communication  w  ith  the  fources  of  their  vigour 
and  power.  It  follows  from  hence,  that  eccentric  re¬ 
treats  are  the  bed.  An  army  (fig.  12.)  who  retires 
from  a ,  b ,  c ,  d,  e ,  towards  f  g ,  hy  i\  £,  runs  no  rifk  of 
feeing  the  enemy  advance  in  the  fegment  f,  h  ;  for  he 
wrould,  by  fuch  a  movement,  be  in  danger  of  being  fur- 
rounded. 

We  may  lay  it  down  as  a  rule,  that  it  is  eflentially 
neceflary,  in  all  retreats,  to  divide  into  different  columns, 
in  order  to  divert  the  attention  of  the  enemy  ;  and  it 
is  fully  demonftrated  that  there  is  not  in  war  a  more 
important  maxim.  We  might  (how  that  this  method 
of  attracting  the  attention  of  the  enemy  to  many  differ¬ 
ent  points  at  once  is,  properly  fpeaking,  exciting  a  de¬ 
gree  of  apprehenfion  with  regard  to  his  flanks  and  rear. 

But  it  naturally  refults  from  all  that  has  been  faid  rela¬ 
tive  to  the  inutility  of  diverging  offenfive  operations,  as 
well  as  thofe  which  are  directed  by  a  fingle  line,  or  by 
an  acute  angle,  that  eccentric  retreats  are  of  all  others 
the  mod  preferable.  Since  concentric  operations  are 
the  mod  advantageous  in  attacking,  eccentric  ones  mud 
neceffarily  poffefs  the  fame  advantages  in  defence  5  every 
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Military  thing  fhould  be  In  oppofition,  in  two  difFerent  kinds  of 
U  actics.  ^  warfare,  which  are  in  their  nature  and  interefts  contra- 
didlory. 

In  conducing  a  retreat,  as  in  all  other  field  opera¬ 
tions,  an  army  fhould  aflame,  as  the  principal  object,  its 
own  magazines,  and  the  fafety  of  its  lines  of  convoy, 
rather  than  the  army  of  the  enemy  ;  and  it  fhould  never 
take  a  pofition  oppofite  the  enemy,  but  rather  on  one 
fide  of  him. 

We  have  hitherto  con  fid  ered  military  operations  in 
the  field,  as  they  are  fubfervient,  or  preparatory  to,  that 
moft  important  confequence  of  war,  a  battle .  We  muft 
now  examine  what  are  the  caufes  which  fhould  induce  a 
general  to  hazard  or  avoid  a  battle  -y  and  if  he  determine 
on  a  general  aflion,  what -are  the  heft  methods  of  dif- 
poflng  the  troops  under  his  command. 

At  prefent,  actions  In  the  field  are  Hiftinguifhed  into 
two  kinds,  according  as  they  are  more  or  lefs  general. 
When  the  whole-  of  the  adverfe  armies  are  engaged,  it 
is  called  a  battle ;  but  where  only  a  part  of  each  is  con¬ 
cerned,  a  combat .  The  latter  of  thefe,  however  defpe- 
rate,  does  not  in  general  involve  fucli  important  confe- 
quences  as  the  former^  but  as  in  a  general  engagement, 
the  vanquifhed  party  ufually  lofe  the  greater  part  of 
their  artillery  and  baggage,  and  are  compelled  to  retire 
and  leave  the  country  behind  them  at  the  mercy  of  the 
vi£lors,  a  prudent  general  never  hazards  fuch  Ioffes 
without  important  reafons. 

Reafons  for  When  an  army  is  fuperior  to  its  opponents  in  number 
hazarding  or  difeipline  5  when  difeord  prevails  among  the  chiefs  of 
4  battle*  the  adverfe  army  5  when  a  negledt  of  the  ordinary  pre¬ 
cautions  in  marching,  encamping,  or  other  obvious 
duties,  demonflrate  their  incapacity  j  when  it  is  neceffary 
to  relieve  a  confiderable  town  or  poft  that  is  b^fieged 
by  the  enemy  *,  when  it  is  apprehended  that  the  army 
will  be  difperfed  or  ruined,  without  a  general  engage¬ 
ment  *,  when  intelligence  has  been  received  that  rein¬ 
forcements  are  approaching  to  the  enemy,  which  will 
render  him  fuperior  5  when  the  enemy  has  received,  in 
fome  preceding  a£lion,  a  confiderable  check  which  he 
has  not  yet  recovered,  or  when  the  army  whofe  general 
is  thus  canvaffing  the  advantages  and  difadvantages  of  a 
battle,  is  in  fuch  a  ftate,  that  every  thing  ought  to  be 
hazarded  for  its  relief,  the  commander  is  warranted  in 
35  glvlng  battle  to  the  enemy. 

Reafons  for  .  On  the  contrary,  when  lefs  is  to  be  hoped  for  from  a 
avoiding  a  vi&ory  than  feared  from  a  defeat  5  when  the  army  is  in¬ 
general  ferior  either  in  number,  courage,  or  difeipline,  to  the 
enemy  ;  when  it  is  in  expectation  of  being  reinforced  by 
a  ftrong  detachment  of  frefh  troops  ;  when  the  enemy 
is  fo  advantageoufly  polled  that  it  would  be  impoffible 
to  bring  him  to  an  engagement  on  equal  terms,  or  to 
force  his  entrenchments  *,  or  when  there  is  a  .profpeCt, 
by  temporifing  and  declining  battle,  of  ruining  the 
army  of  the  enemy  by  difeafe,  famine/  or  defertion,  it 
would  be  wrong  to  place  the  fortune  of  the  campaign 
on  the  iiTue  of  a  battle. 

Preparation  When  a  general  engagement  has  been  refolved  on, 
lor  a  battle,  the  general  is  to  devife  the  means  of  carrying  it  into 
execution,  fo  as  to  have  the  ftrongeft  prefumption  of 
fuccefs.  He  is  to  arrange,  with  the  officers  of  his  ftaff, 
the  mannei  in  which  the  troops  are  to  be  divided  and 
difpofed,  or  what  is  called  the  order  of  battle  *,  he  fhould 
offign  to  his  feveral  officers  their  refpeaive  polls,  and 
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fee  that  copies  of  the  order  of  battle  be  given  to  thofe 
that  have  a  feparate  command.  The  proper  officers 
fhould  take  care  that  the  troops  under  their  command 
be  properly  armed  and  equipped,  and  that  they  are  al¬ 
lowed  time  to  reft  and  refrefh  themfelves  before  the  en¬ 
gagement.  The  heavy  baggage,  and  every  thing  that 
might  encumber  the  operations  of  the  troops,  fhould  be 
removed,  and  placed  at  a  diftance  under  k  proper  guard. 
A  referve  fhoulci  be  formed  near  the  park  of  artillery, 
confifting  of  fome  of  the  bravelt  and  beft  difeiplined 
troops,  headed  by  the  moft  experienced  officers. 

In  time  of  aClion,  the  commander  in  ehief  fhould  be 
fo  fituated  as  to  be  able  to  iffue  his  orders  with  the  kaft 
difficulty,  and  to  obferve  as  far  as  poffible  the  operations 
of  his  troops,  and  more  especially  the  effeCls  of  the  firft 
attack.  Every  other  general  officer  muft  keep  his  own 
ftation,  to  direfl  the  charge  of  the  troops,  or  to  rally 
and  re-form  thofe  which  have  been  routed  and  difperfed* 
When  the  a6lion  becomes  general,  and  is  obftir.ately 
contefted,  the  commander-in-chief  fhould  direct  the 
principal  efforts  of  his  troops  againft  that  part  of  the 
enemy’s  line  which  makes  the  greateft  refinance,  and 
fhould  himfeif  hafttn  to  this  fpot,  to  animate  his  men 
to  greater  aflivity  and  exertion  by  his  prefence  and  ex¬ 
hortations. 

The  artillery  of  the  army  fhould  accompany  the  firft 
line,  £nd  the  remainder  of  the  troops  fhould  follow  the 
movements  of  thofe  before  them,  fo  as  to  pi*eferve  the 
proper  diftance  between  the  lines,  and  march  with  the 
leaft  poffible  diforder  and  confufion.  If  the  firft  line 
give  way,  the  fecond  fhould  march  up  to  its  relief,  and 
either  charge  the  enemy,  or  keep  him  employed  till  the 
firft  line  has  time  to  rally  and  re-form.  If,  however,  as 
often  happens,  the  other  lines  are  ftruck  with  a  panicon 
obferving  the  repulfc  of  their  predeceflors,  the  referve 
fhould  be  brought  up,  and  it  is  probable  that  their  cou¬ 
rage  and  refolution  will  reanimate  the  fcattered  troops, 
and  turn  the  fortune  of  the  day. 

In  forming  the  order  of  battle,  regard  muft  be  paid 
to  the  nature  and  fituation  of  the  place  where  the  battle 
is  to  be  fought ;  to  the  number  and  quality  of  the  troops 
engaged,  and  to  the  mode  of  fighting  which  is  moft 
likely  to  take  place  during  the  a£lion,  or  to  deeidc  the 
viflory.  There  are  twro  principal  methods  of  forming 
troops  in  order  of  battle,  the  column  and  the  line.  The 
former  of  thefe  was  moft  in  ufe  among  the  ancients,  has 
been  greatly  recommended  by  Folard  in  his  commen¬ 
taries  on  Polybius,  and  pra£lifed  with  the  moft  brilliant 
fubcefs  by  the  Trench  armies  fince  their  portentous  re¬ 
volution.  This  order  of  battle  is  adapted  chiefly  to  cafes 
where  the  a&ivity  of  the  troops  can  be  relied  on,  and 
where  much  firing  with  mufketry  or  artillery  is  not  ex¬ 
pelled  to  take  place,  and  where  of  courfe  the  affair  is  to 
be  decided  principally  by  the  pike  or  the  bayonet.  It 
is  alfo  well  calculated  for  a  body  of  infantry  who  are 
to  refill  the  attack  of  cavalry.  It  is  obvious  that  from 
the  clofe  arrangement  of  troops  in  column,  this  difp'ofition 
muft  expofe  them  more  to  the  fire  of  a  line,  and  muft 
endanger  their  being  flanked  orfurrounded  by  an  enemy 
whofe  front  is  more  extended.  The  relative  advantages 
and  difadvantages  of  the  column  and  the  line,  will  be 
more  readily  perceived  by  attending  to  the  following 
principles. 

From  the  order  of  battle  as  a  balls  are  deduced  many 
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marching  and  lines  of  firing ,  which  eonftitute  a  confider- 
able  part  of  the  elements  of  modern  tallies. 

°,es  There  are  as  many  lines  of  marching  arifing  from  the 
rching order  of  battle,  as  there  are  foldiers  in  the  firft  rank  of 
ring,  the  line  or  column,  and  as  the  foldiers  approach  towards 
ed  the  enemy,  thefe  lines  of  marching,  at  leal!  in  the  infan - 
^  of  try,  produce  lines  of  firing.  It  is  the  nature  and  rela¬ 
tive  advantages  of  different  lines  of  marching  and  firing 
that  we  now  propofe  to  confider. 
atf  Let  us  fuppofe  two  lines  of  troops,  A  and  B,  fig.  13. 
j jVI'  extended  oppofite  to  each  other,  of  which  A  is  confider- 
1,3  ably  longer  than  B  at  each  extremity,  or,  as  it  is  termed, 
outflanks  it.  It  is  evident  that  B  may  be  furrounded 
by  A,  as  from  the  fuperior  numbers  of  A*  B  may  be 
attacked  in  flank  and  rear.  It  is  therefore  evident  that 
when  the  numbers  are  unequal,  and  the  conteft  is  to  be 
decided  by  firing,  the  greater  number  mull  prevail,  if 
both  are  arranged  in  lines, 

4.  Again,  the  line  AB  (fig.  14.)  being  attacked  by  the 
line  c  dy  the  flank  B  cannot  extend  itfelf  parallel  to  c  d , 
if  this  line  advances  always  in  front  towards  A.  The 
line  attacked  is  furrounded,  and  even  fo  preffed  upon, 
that  they  muft  all  take  flight  towards  A.  If  any  troops 
by  chance  fhould  endeavour  to  form  upon  the  line  e f 
they  would  not  have  time  ;  taken  in  front  and  in  flank 
by  the  enemy’s  fire,  they  could  never  refill  fuch  an  at¬ 
tack.  The  cavalry  would  experience  the  fame  difad- 
vantages  in  a  fimilar  cafe,  Horfemen  attacked  to  the 
right,  to  the  left,  and  in  front,  could  not  defend  them- 
felves  ;  the  celerity  of  the  horfes,  no  doubt,  would  en¬ 
able  them  to  deploy  quicker  than  the  infantry  5  but, 
by  the  fame  reafoning,  the  enemy’s  cavalry,  which  is  ad¬ 
vanced  upon  their  flank,  would  likewife  advance  the 
quicker  from  the  point  B,  towards  the  oppofite  wing  Ay 
which  a  corps  of  infantry  could  not  poffibly  do.  Thus 
it  would  be  equally  difficult  to  form  the  line  e f ;  every 
thing  would  be  overthrown,  and  they  muft  retire  in  the 
greateft  diforder  towards  A.  It  is  hence  clear  that 
every  effort  fhould  be  made  by  an  army  in  line  of  battle, 
to  turn  the  enemy’s  flanks  with  its  front. 

Concentric  lines  of  marching  and  firing  -well  exe¬ 
cuted,  are  exceedingly  important.  Hence  it  is  that  a 
fortrefs  muft  yield  when  it  is  befieged,  as  the  fire  from 
the  fortrefs  is  eccentricy  while  that  of  the  befiegers  is 
concentric .  Hence,  too,  forties  from  a  garrifon  rarely 
fucceed,  becaufe  they  are  eccentric  operations. 

When  an  army  is  much  weaker  than  its  opponent,  if 
the  former  be  compelled  to  an  a£lion,  it  fhould  throw 
itfelf  on  the  enemies  flanks  ;  and  to  do  this  with  effe£l, 
the  enemy’s  front  fhould  be  kept  occupied,  fo  as  to 
draw  off  his  attention  from  his  flanks.  If  the  line  wrere 
long,  he  would  have  time  to  convey  all  that  part  oppo¬ 
se  fite  to  the  fide  attacked,  as  A  (fig.  1 5.)  into  the  line 
cfy  before  the  attacking  army  e  d  could  entirely  over¬ 
throw  and  repulfe  the  flank  B,  which  would  be  the  ob¬ 
ject  of  their  efforts.  In  this  cafe,  things  would  again 
be  equal ;  for  an  engagement  in  front  would  take  place, 
the  iffue  of  which  is  always  doubtful.  If,  however, 
they  occupy  the  line  AB,  by  corps  fent  for  that  pur- 
pofe,  as^  and  hy  while,  with  a  greater  force,  they  at¬ 
tack  in  flank,  then  it  would  be  impoflible  for  any  part 
of  AB  to  throw’themfelves  into  the  line  ef  before  ha¬ 
ving  beaten  g  h  ;  and  the  time  would  probably  be  too 
fhort  for  this  operation,  if  cd  pufhed  in  front  in  a  vigor- 
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ous  manner.  From  this  it  follows  that  the  army  Military 
AB,  though  the  ftronger,  can  do  nothing  better  at ,  Ta^ics-  ( 
this  time  than  quit  the  field  of  battle,  as  it  will  other-  ' 

wile  be  furrounded.  Now,  the  attacking  army  have  no¬ 
thing  to  do  but  to  effe£t  an  eccentric  retreat  ;  namely, 
to  fall  back  with  the  left  wing  upon  iky  and  with  the 
l  ight  upon  / niy  provided  CD  do  not  obftru61  the  paffage; 
for  in  that  cafe,  the  retreat  of  the  right  wing,  or  of  that 
part  of  the  army  neareft  the  flank  B,  would  be  on  n , 
in  order  to  create  in  the  enemy  c  a  fome  folicitude  for 
his  left  flank  d.  It  is  by  fuch  eccentric  retreats  that 
the  purfuit  of  the  enemy  is  prevented.  They  dare  not 
venture  it,  if  they  do  not  wifti  to  be  taken  in  flank 
themfelvcs,  and  to  become  in  their  turn  expofed  to  an 
efcalade  and  a  concentric  fire,  and  confcquently  a  ter¬ 
rible  havoc.  Eccentric  retreats  in  taffies  are  equally 
as  advantageous  as  in  ftrategy.  The  latter  kind  alarm 
the  enemy  with  regard  to  his  lines  of  operation,  and 
confcquently  prevent  him  from  advancing;  the. former 
make  him  afraid  of  expofing  his  flanks  and  rear,  and 
hinder  him  from  purfuing. 

From  thefe  confederations  it  appears  that  it  is  no 
great  misfortune  for  an  army  to  be  attacked  in  its  cen¬ 
tre,  and  divided.  If  the  army  be  divided  in  two  at  the 
centre,  it  will  retire  eccentrically  on  e  and  f  (fig.  16.).  Fig.  1  & 

By  this  movement  it  will  throw  an  obftacle  in  the  way 
of  all  farther  progrefs  on  the  part  of  the  enemy,  who 
has  divided  in  the  middle  the  dotted  line  AB.  It  is 
impoftible  for  the  enemy  cd  to  advance  in  front  be¬ 
tween  e  and/;  they  would  take  him  in  flank  on  both 
fides  :  he  muft  therefore  advance  in  front  towards  e  and 
f  both  at  the  fame  time.  In  this  pofition  e  and  f  might 
detach  forces  to  the  rear  of  c  d ,  and  operate  at  once  on 
its  provifions  and  in  its  country.  It  would  be  fufficient 
for  that  to  fend  fome  corps  from  their  flanks  to  the 
points  A,  B.  It  is  likewife  pofTible  for  them  to  ad¬ 
vance  entirely  to  the  left  and  right,  if  they  have  any 
magazines  at  g  and  hy  which  neverthelefs  would  not  be 
expofed  by  the  marching  of  the  flanks  towards  A  and 
B,  and  would  always  be  fheltered  from  the  enterprifes  of 
c  d.  A  third  combination  likewife  would  be  to  attack 
immediately  c  dy  which,  from  its  pofition,  would  be  ex¬ 
pofed  on  both  its  flanks.  In  this  laft  cafe,  c  d  would 
have  no  other  refource  than  to  operate  on  that  part  of 
the  flanks  e  and  f9  which  are  oppofite  to  the  points 
A,  B,  to  compel  ef  to  retreat,  and  replace  its  fr'ont  in 
the  direflion  of  A,  B. 

It  does  not  require  a  great  body  of  men  to  occupy 
the  front  of  the  enemy,  while  the  reft  of  the  army  at¬ 
tacks  the  flanks.  It  is  beft  done  by  means  of  a  fcattered 
troop,  or  what  the  French  call  tirailleurSy  confifting  of 
light  infantry,  which  are  ufually  inftru£led  in  the  fol¬ 
lowing  manner.  The  troop,  formed  into  two  ranks, 
divides  in  fuch  a  manner  that  there  may  be  a  fpace  be¬ 
tween  the  two,  as  indicated  in  fig.  17.  The  fecond  Fig.  i*„ 
rank,  placed  behind  the  intervals  left  by  the  firft,  fecures 
its  flanks.  When  they  attack,  the  fecond  rank,  CD, 
pafting  tli rough  the  intervals  of  the  firft  AB,  advances 
to  the  line  EF,  and  fires.  The  great  advantage  arifing 
from  this,  is  that  of  forming  a  more  extenfive  front  than 
when  they  are  wedged  in  elbow' to  elbow  ;  fecondly, 
they  keep  up  a  more  fatal  fire  with  their  mufketry,  be¬ 
caufe  each  foldier,  being  unmolefted  by  the  one  next  to 
him,  aims  better,  and  continues  his  firing  without  in¬ 
terruption  ;  thirdly,  a  lefs  number  of  men  is  loft,  becaufe 
4  H  many 
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Military  many  of  the  enemy’s  balls  fall  in  the  intervals,  and  are 
Tadics.  ^  Gonfeqiiently  harmlefs  ;  but  in  the  following  method  all 
thefe  advantages  are  united  in  a  more  eminent  degree. 
Here  the  difperfed  foldicrs  do  not  move  in  right  lines, 
Fig-  18.  but  circularly,  as  reprefented  in  fig.  18.  When  the 

/  firft  rank  has  fired,  the  men  make  a  little  turn  to  the 

left,  and  run  to  the  place  occupied  by  the  fecond  rank, 
the  men  of  which  advance  rapidly  in  front  to  the  place 
which  the  former  had  quitted,  and  fire,  while  the  other 
rank  is  charging.  Thus,  each  rank  alternately  advan¬ 
cing  and  retiring  in  circle^,  a  conftant  fire  is  kept  up 
on  the  enemy,  with  little  hazard  to  the  men.  It  mult 
be  allowed,  however,  that  this  method  will  fucceed  on¬ 
ly  when  the  enemy  Hand  firm  5  for  if  they  fly,  the 
former  method  is  to  be  preferred. 

If  the  attacking  army  be  forced  to  retire,  the  tirail- 
Fig-  1 9*  leurs  that  fucceed  them  Ihould  flop  at  N°  2.  fig.  19. 

mftead  of  proceeding  as  far  as  N°  1.;  while  thofe  that 
are  already  at  N°  1.  in  retiring  fall  back  farther  than 
N°  2.  thus  each  rank  fucceflively  falling  farther  and 
farther  back,  contefting  every  inch  of  ground. 

It  may  perhaps  be  maintained,  that  it  is  better  in  at¬ 
tack  to  adopt  clofe  order,  becaufe  the  lines  of  firing  be¬ 
ing  more  approximate,  they  can  keep  a  better  fire  ;  but 
it  may  be  replied,  that  if  they  are  once  on  the  flanks  of 
the  enemy,  and  fufficiently  near  to  ufe  the  mulket,  it  is 
then  of  little  importance  whether  they  attack  with  clofe 
ranks,  or  en  tirailleurs ,  becaufe  in  either  cafe  the  enemy 
muft  be  beaten  if  they  charge  with  vigour.  In  fuch  a 
polition,  it  would  be  difficult  to  throw  one’s  felf  in  the 
2?g.  20.  line  ef  (fig.  20.),  particularly  if  it  be  occupied  in  front, 
as  it  ought  to  be,  and  it  is  neccfiary  that  the  cavalry 
fhould  be  near,  in  order  fo  fuftain  this  attack. 

The  retreats  of  the  infantry  intended  to  occupy  the 
lig.  21.  front  AB  (fig.  21.),  need  not  be  either  eccentric  or  in 
flank,  the  principal  objeft  being  to  diredl  the  attention 
of  the  army  AB  from  his  flanks,  which  it  is  intended  to 
attack  ;  but  thefe  retrograde  movements  muft  be  con¬ 
duced  direCly  upon  If  If  the  retreat  be  ferious,  and 
it  be  really  intended  to  abandon  the  front  AB,  and  to 
prevent  the  purfuit  by  creating  in  the  enemy  a  folici- 
tude  for  his  flanks,  then  the  retreat  Ihould  be  executed 
eccentrically  up  g  h. 

Suppofe  an  army  collected  in  an  oblique  pofition,  as 
Kg.. 22.  at  CD,  fig.  22.  and  fuppefe  it  is  to  make  an  attack  on 

another  army  AB,  coming  round  upon  its  flank.  This 
manoeuvre  has  been  recommended  by  Folard,  and  was 
praCifed  Jong  ago  by  Epaminondas,  and  in  modern 
times  by  Frederick  the  Great.  It  is  however  generally 
confidered  as  inferior  to  the  mode  of  attack  illuftrated 
in  fig.  15.  and  AB  might  eafily  avoid  the  danger  by 
moving  along  in  line  towards  f  or  taking  the  pofition 
Ag.  Indeed  AB  is  itfelf,  by  its  right  wing  A,  in 
fume  degree  enabled  to  aC  on  the  offenfive  againft  the 
left  wing  of  CD,  by  moving  round  in  the  columns  hi. 
The  confequence  of  this  mutual  manoeuvring  would  be, 
that  CD  takes  AB  on  its  flank  B,  while  it  is  itfelf 
taken  by  AB  on  its  own  flank  C;  the  two  parts  attack¬ 
ed  will  be  probably  beaten  by  the  attacking  army,  and 
after  the  combat  they  will  both  remain  oppofite  to  each 
other,  though  a  little  obliquely  with  refpeft  to  their 
former  front. 

•  It  is  not  always  neceflary  to  re-form  the  ranks.  Sup- 
Fig.  23.  pofe  AB  (fig.  23.)  is  attacked  by  the  line  CD,  the  left 
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wing  might  run  difperfed  towards  c f,  and  there  make  a  Mii;tar 
little  turn  to  the  right  at  a  certain  fignal,  return  quick-  Tadic! 
ly,  attack  the  left  flank  D,  and  give  it  a  rolling 
from  three  fides,  before  D,  in  order  to  defend  himfelf, 
could  take  the  form  of  an  axe  ( d'une  hatclie )  D^. 

But,  in  order  for  fuch  an  attack  to  fucceed,  the  enemy’s 
cavalry  muft  not  be  near.  In  cafe  there  be  any  to  be 
apprehended,  the  precaution  to  be  adopted  would  be  to 
form  into  columns:.  If,  therefore,  attacks  and  retreats 
take  place  in  this  manner,  and,  above  all,  if  care  has  not 
been  taken  to  fuftain  and  cover  them  writh  a  numerous 
cavalry,  the  greater  part  of  the  tadlical  evolutions  of  the 
infantry  are  rendered  ufelefs.  It  is,  however,  indifpen- 
fably  neceflary  that  the  troops  fhould  always  know  how 
to  deploy  from  a  column  into  a  line  of  battle. 

Captain  Roich,  a  Pruffian  officer,  has  difeovered  a 
method  of  deploying,  which  appears  to  be  by  far  the 
eafieft  and  the  belt  yet  known.  During  the  march,  the 
divifions  proceeding  on  the  line  AB  (fig.  24.)  obfervepj„  24 
the  neceflary  diftances.  As  foon  as  the  divifion  1 
enters  into  the  line  of  direction  AB,  it  is  commanded 
to  the  right  or  left,  according  to  the  fide  which  they 
wifti  to  face ;  the  following  divifion  arrives,  without 
changing  its  ftep,to  the  very  place  where  the  preceding 
one  has  made  its  quart  de  converfon ,  and  performs  a  fi- 
milar  one;  the  third,  the  fourth,  and  all  the  reft  follow 
the  example.  Each  divifion  having  thus  traverfed  its 
diftance,  reaches  the  line  of  diredlion,  wffien  that  which 
marches  diredlly  in  front  has  already  made  room. 

This  method  is  a  ftep  further  towards  the  perfedlion 
of  deploying,  which  is  to  advance  in  front,  for  the  divi¬ 
fion  1  is  obliged  to  make  a  quart  de  converfon  to  the 
left,  before  prefenting  in  front  to  the  line,  whilft,  ac¬ 
cording  to  the  method  of  Captain  Rofch,  this  line  is 
formed  merely  by  a  halt  front.  At  the  fame  time,  a 
converfion  is  a  movement  which  always  requires  many 
paces,  becaufe  it  is  performed  in  the  fegment  of  a  circle. 

In  the  tw7o  methods  of  deploying  reprefented  at  fig. 

24.  and  25.  the  divifions  traverfe  the  two  fmalleft  fides  Fig.  25. 
of  a  right-angled  triangle  (fee  fig.  25.).  The  Pruffians 
have  introduced  a  method,  in  which  only  the  hypothe- 
nufe  is  deferibed  :  it  is  called  the  adjutant's fep.  The 
adjutants,  who  know  from  experience  the  length  of  the 
front  of  their  battalions,  meafure  with  the  gallop  of 
their  horfes  on  the  line  of  diredlion,  the  fpaee  neceflary 
for  appearing  in  battle  (fig.  2 6.).  Each  battalion  fe-Fjg.  2d 
parates  from  the  column,  and  marches  by  the  neareft 
road  to  where  their  adjutants  ftand,  at  the  numbers 
I,  2,  3,  4,  as  intermediate  points  on  the  line  of  direc¬ 
tion  AB.  As  foon  as  the  firft  divifion  arrives  at  the 
adjutant,  it  immediately  deploys  according  to  the  me¬ 
thod  already  deferibed.  If  the  officers  who  meafure 
the  front  do  not  make  any  great  miftake,  the  march  in 
front  muft  be  executed  much  more  quickly  than  by  the 
preceding  method. 

Let  us  now  examine  the  beft  method  of  throwing 
back  a  wTing  into  a  line,  fo  that  it  may  not  be  turned. 
Suppofe  an  oblique  line  at  c  d  (fig.  27.)  with  a  crotchet  Fig.  2/ 
d e  formed  to  prevent  being  taken  by  the  flank  d;  and 
at  the  fame  time,  to  have  a  line  ready  to  repulfe  every 
attack  which  the  enemy  AB,  might  attempt  on  the  left 
againft  this  flank.  Such  is  the  firft  modification  which 
this  kind  of  pofition  offers  to  our  examination.  After 
this  line,  en  crochet ,  has  difperfed  every  thing  which  op- 
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pofed  Its  progrefs,  It  turns,  till  It  arrive  at  the  prolonga¬ 
tion  of  the  oblique  front  CD,  and  then  takes  the  enemy- 
in  flank. 

At  the  battle  of  Liffa  *,  fome  battalions  of  grena¬ 
diers  were  placed  at  the  extremity  of  the  right  wing  of 
the  cavalry  ;  they  overthrew  the  troops  of  Wirtemburg, 
and  performed  other  effential  fer vices.  But  fuch  a  po¬ 
rtion  has  this  defeat,  that  it  offers  a  flank  to  the  enemy, 
whieh  can  be  enfiladed  by  his  cannon.  This  would 
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happen  to  c  d  (fig.  28.),  as  well  as  de ,  if  the  line  AB 
extended  beyond,  and  turned  the  oblique  front  c  d.  It 
would  be  poflible,  by  mean3  of  a  fquare  battalion,  as 

e,f,g,  to  cover  the  flank  which  is  attacking  in  the 
oblique  order,  but  two  fides  of  this  fquare  would  be  en¬ 
filaded  by  the  cannon  of  the  enemy.  The  defence  of  a 
parallelogram  is  therefore  much  weaker  than  that  of  a 
perfect  fquare. 

Fig.  29.  reprefents  what  the  Pruflians  call  a  cr email- 
Here ,  a  form  extremely  complicated,  and  liable  to  be 
enfiladed  by  the  enemy.  Another  and  ftill  more  com¬ 
plicated  form  of  this  order  of  battle  is  feen  at  %.  30. 

Figs.  31.  arid  32.  reprefent  the  order  of  battle  in  a 
fquare,  a  form  which  is  well  adapted  both  to  flrength 
and  convenience.  When  it  is  intended  to  reinforce  the 
fquare  battalion  againft  cavalry,  the  third  rank  feparates 
from  the  two  others,  and  forms  by  itfelf  a  leffer  fquare, 
within  that  formed  by  the  front  and  centre  ranks. 
When  this  is  done,  if  the  enemy’s  cavalry  fhould  pene¬ 
trate  into  one  of  the  angles  of  the  firft  fquare,  the  inner 
fquare  forms  a  fallen t  angle  by  converfions  to  the  right 
and  left,  as  reprefented  by  the  dotted  lines  fig.  32,  fo  as 
by  a  erofs  fire  to  drive  the  enemy  back  again. 

Many  have  propofed  to  condu£F  retreats  in  various 
fquare  battalions  ;  but  it  is  neceffary  that  they  fhould 
be  fmall  fquares,  compofed  at  the  utmoft  of  two  or  three 
battalions;  and  it  is  requifite,  that,  during  the  march, 
whether  by  angles  or  fquares,  they  fhould  obferve  be¬ 
tween  each  other  fueh  a  pofition,  that  the  fire  of  the 
one  flank  fhould  reach  to  the  fides  of  the  other  in  order 
to  protect  it  (fig.  33.  N°  I,  2,  3.).  This  laft  battalion 
3  reaches  the  front  1,  which  laft  performs  the  fame 
fervice  to  the  rear  of  3,  and  to  the  front  of  2  ;  2,  on  its 
fide,  prote&s  the  rear  both  of  1  and  3.  It  would  be  diffi¬ 
cult  in  the  field,  for  thefe  different  fquares  to  preferve 
fuch  a  compreffed  pofition,  and  they  would  be  in  danger 
of  wounding  or  killing  each  other  by  their  crofs  firing. 
Men  well  experienced  in  war  have,  however,  preferred 
retreats  of  infantry  in  fquare  battalions,  having  the  can¬ 
non  in  the  centre  or  on  the  flanks,  as  reprefented  in  fig. 
34.  In  executing  this  movement,  however,  the  di- 
ftanees  are  fcarcely  ever  preferved,  efpecially  when  it  is 
neceffary  for  a  wing  to  deploy  by  a  converfion  during  a 
retreat,  fee  fig.  35.  in  order  to  prevent  the  purfuit  of  the 
enemy.  In  every  other  refpeft  thefe  retreats  being  ec¬ 
centric,  are  founded  on  good  principles.  See  N°  33. 

When,  after  a  difeharge  of  mufketry,  an  army  has  to 
retire,  this  movement  cannot  be  exoe&ecTto  be  executed 
in  order.  In  this  cafe  a  flight  always  takes  place,  for 
other  wife  there  would  be  no  reafon  for  quitting  the 
field  of  battle.  In  this  fituation  it  is  neceffary  to  have 
a  fine  of  cavalry  behind  the  infantry,  to  fuftain  them; 
and  then  it  is  not  fo  bad  as  is  generally  imagined,  to  fly 
haftily  into  the  midft  of  the  cavalry.  It  is  only  neeef- 
fary  that  this  fcattered  infantry  fhould  reform  immedi¬ 
ately  in  the  moft  convenient  place,  in  a  wood,  or  on  an 
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elevation ;  and  if  they  return  quickly  to  the  charge,  they  Military 
will  difplay  more  courage  than  in  falling  back,  ftep  by  ,  -Fa(ftFCSt 
ftep,  and  lofing  a  number  of  men  ;  for  in  the  firft  in- 
ftance  it  is  a  real  and'ufeful  intrepidity,  but  in  the  fe- 
cond  it  is  nothing.  If  there  be  no  cavalry  to  fuftain 
them  in  an  open  place,  they  muft  then  remain  united, 
or  otherwife  be  cut  in  pieces. 

When  it  is  poflible  to  effect  a  regular  retreat,  the 
beft  and  eafieft  method  is  to  make  a  half-turn  to  the 
right  with  the  whole  line,  and  to  march  thus,  progrel- 
fively  falling  back  ;  by  this  means  they  will  fooner 
efcape  from  the  fire  of  the  enemy  than  in  any  other 
manner,  and  the  order  is  much  more  eafily  kept,  whieh 
is  of  importance,  and  deferves  to  be  properly  appreciated. 

There  is  not  a  more  pitiable  object  than  a  fquare  batta¬ 
lion  furrounded  by  tirailleurs ,  (fig.  36.).  All  their  pig.  36; 
ill ot  are  concentric,  and  confequently  eminently  effec¬ 
tive,  while  thofe  of  the  fquares  are  eccentric,  which 
renders  them  almoft  nugatory.  The  ranks  of  this  un- 
happy  fquare  would  foon  be  thinned  by  a  well-dire£led 
fire,  which  could  not  mifs  its  aim  ;  and  a  battalion,  in 
this  pofition,  would  find  it  impoffible  to  efcape  deftruc- 
tion. 

The  moft  celebrated  modification  of  the  oblique 
front,  is  that  made  by  Frederick  the  Great,  viz.  the 
oblique  attack  in  rounds.  Experience  has  not  yet 
proved  what  there  is  peculiarly  excellent  in  this  manner 
of  attacking ;  and  Captain  Rofch  has  (hewn  that  it  is 
not  tenable  in  theory.  He  demonftrates  that  eaeh 
echellon  would  be  received  by  the  enemy  with  a  fnperi- 
or  fire;  for  the  one  cd  (fig.  37.)  if  it  approach  the  Fig.  37. 
line  AB,  within  mufket  (hot,  would  be  caught  in  its 
flank  c;  which  being  turned,  and  expofed  to  a  fide  fire, 
would  infenlibly  deferibe  an  arch  in  its  rear,  to  have  its 
adverfary  in  front.  The  divifionof  the  line  AB,  which 
in  this  cafe  would  pour  upon  the  flank  c  of  the  echelloti, 
cd,  fueh  a  fatal  fire,  would  be  in  no  way  hindered  by  the 
fecond  ef  which  is  too  far  off  to  fire  ;  and,  befides,  the 
firft  two  divifions  of  the  wing^'dare  not  fire,  at  leaft 
not  with  fafety,  if  th z  e'chellon  were  300  paces  diftant, 
for  fear  of  reaching  them  in  the  flank  c \  Thus,  the  two 
divifions  of  the  line  AB,  which  are  oppofite  to  the  /- 
chcllon ,  cd,  would  continue  their  fire  upon  the  fatal 
rank  c,  without  the  leaft  interruption.  If  they  be  not 
more  than  50  or  100  paces  diftant,  thefe  inconveniences 
will  not  take  place  ;  but  at  the  fame  time,  the  advan¬ 
tages  which  were  expe&ed  to  reful t  from  an  attack  cn 
ecliellon  will  be  loft.  Thefe  advantages  are,  that,  by 
dividing  the  front,  only  one  part  is  liable  to  be  beaten, 
as  the  others  would  be  negle&ed  ;  while  on  the  con¬ 
trary,  in  an  oblique  line,  without  any  interruption,  the 
diforder  rapidly  fp reads  through  its  whole  extent.  It 
would  be  poflible,  in  order  to  derive  every  advantage 
from  this  manoeuvre,  to  augment  confiderably  the  fire  of 
the  firft  dchellon,  as  well  as  the  one  immediately  fubfe- 
quent,  by  doubling  their  lines,  and  leaving  the  others 
weaker.  Hence  it  is  evident,  that  this  modfe  of  attack 
is  eligible  only  when  we  are  a-head  of  an  enemy  ftrong- 
er  than  ourfelves  ;  for  if  we  have  a  fuperior  force,  it  is 
certain  that  the  moft  energetic  method  would  be  to  at¬ 
tack  at  once  the  adverfary  in  front  and  both  flanks. 

There  is  fcarcely  an  inftance  previous  to  the  battle  of 
Marengo,  in  which  a  fecond  line  of  infantry  has  renew¬ 
ed  the  combat,  by  taking  the  plaee  of  the  firft  which 
has  been  beaten.  If  the  combat  be  continued  with 
4  H  2  .  bayonets, 
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Military  bayonets,  it  would  be  fufEcient  for  a  divifion  of  the  line 
1  1CS*  A®  t0  roake  a  converfion  on  the  flank  of  the  echelion 
c  cl,  while  they  are  fighting  in  front,  and  overthrow  it 
before  e f  300  paces  diftant,  or  even  the  fecond  line  of 
the  echelion ,  could  come  up  to  afford  it  any  aftlftance. 
Thus,  according  to  all  appearances,  the  line  AB  would 
conquer  all  the  echellons  fucceftivelv,  and  this  the  more 
eafily  as  they  would  be  taken  in  flank  as  foon  as  c  d  is 
obliged  to  fly. 

The  moil  ufeful,  and  in  fa£l  the  only  procefs  for  re¬ 
inforcing  an  attack,  is  to  have  a  fecond  line  of  cavalry 
behind  a  firft  of  infantry  5  in  cafe  of  bad  fuccefs  they  fe- 
cure  and  cover  their  retreat,  and  complete  the  diforder 
of  the  enemy’s  infantry,  if  they  eorae  to  an  engage¬ 
ment. 

When  the  infantry  is  ranged  en  echiquier ,  a  fir  ft  line 
when  beaten,  may  retreat  by  files  through  the  lines  in 
the  rear,  without  creating  any  diforder  in  the  fecond,  on 
account  of  the  extenfive  fpaces  5  but  it  is  not  the  fame 
with  the  long  phalanx  in  open  order.  The  cavalry, 
placed  immediately  behind  the  infantry,  protects  an  at¬ 
tack  much  better  than  if  there  were  between  them  a 
fecond  line  of  infantry  5  for  in  the  firft  inftance,  there 
would  be  no  hindrance  to  their  haftening  to  the  fuccour 
of  the  runaways,  and  receiving  them  in  their  bofom. 
Hence  there  fhould  be  only  two  lines,  one  of  infantry, 
and  one  of  cavalry  j  and  this  is  the  more  important,  be- 
caufe  the  two  lines  of  infantry  cannot  be  ufeful,  except 
in  as  far  as  they  are  beyond  the  fhot  of  the  cannon  5  it 
is  evident,  therefore,  that  they  fhould  be  confidered  ra¬ 
ther  as  a  referve  of  frefh  troops  than  as  a  fecond  line  of 
combatants.  Hence,  the  fuperadded  ftrength  which 
is  fuppofed  to  be  given  to  the  echellons ,  by  double  lines 
of  infantry,  is  quite  illufory. 

Cannons  which  fire  concentrically,  aftift  greatly  the 
efficacy  of  an  attack  5  but  this  meafure  may  be  employ¬ 
ed  as  well  for  right  lines  as  for  the  echellons ;  in  an  at¬ 
tack  of  the  latter  kind,  the  batteries  fhould  not  be  pla¬ 
ced  before  the  divifion  c  d,  but  before  ef  to  enfilade 
that  part  of  the  line  AB,  which  would  attempt  to  fall 
back  to  make  a  converfion,  in  cafe  it  were  attacked  in 
flank  by  c  d. 

It  is  impoflible  to  take  the  enemy  in  flank  by  the  di¬ 
agonal  or  fide-ftep,  executed  during  the  march,  if,  pre¬ 
vious  to  commencing  their  march,  they  are  not  already 
confiderably  by  their  wings 5  for  they  would  completely 
fruftrate  that  fcheme,  if  they  made  dire&ly  with  their 
flanks  a  movement  to  the  fide.  During  the  fame  time 
they  would  pafs  over  a  more  confiderable  extent  of 
ground  than  with  an  oblique  ftep,  becaufe  they  move  in 
a  dirccl  line,  and  in  front,  and  obliquely,  both  at  the 
fame  time,  which  would  confiderably  fhorten  their  di¬ 
stance  ;  and  like  wife  becaufe  they  march  on  one  of  the 
fides  and  you  on  the  hypothenufe,  which  is  longer.  It 
is  therefore  impoflible  to  fucceed  in  ftretching  beyond 
the  wings  of  the  enemy,  while  they  are  advancing  in 
front  in  the  order  of  battle,  if  they  know  how  to  con¬ 
duct  themfelves. 

There  is,  however,  one  advantage  to  be  noticed, 
which  the  echellons  pofiefs  over  the  uninterrupted  ob¬ 
lique  front,  which  is,  not  expofing  the  flank  to  the  ene¬ 
my  advancing  in  front.  The  Schellons  naturally  poffefs 
this  advantage,  while  the  oblique  front  cannot  obtain 
it  without  being  much  more  extenfive  than  the  enemy’s 
&onty  for  the  oblique  line,  formed  into  cchehons 9 
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changes  into  a  number  of  parallel  lines  by  a  converfion  Military 
(%•  380>  and  they  may?  by  this  movement,  defend  'Tadic I 
their  flanks  againft  the  enemy.  But  ftill  the  beft  way 
is  to  attack  him  in  his  own  flanks,  whilft  his  front  is  381 
amufed  with  detached  corps,  and  the  columns  (liould  be 
prepared  for  the  principal  attack  out  of  fight  of  the 
enemy,  in  the  fame  manner  as  an  admiral  adopts  at  a 
confiderable  diftanee,  his  meafures  for  gaining  the  wind¬ 
ward  of  the  enemy.  No  manoeuvres  within  eannon- 
ftiot  can  poftibly  be  attended  with  fuccefs,  if  the  enemy 
be  fkilful. 

Much  ufeful  military  inftru&ion  may  be  derived  from  Lift  of  re- 
perufing  the  accounts  of  the  moft  celebrated  battles,  de-markabie 
tailed  by  writers  of  ancient  and  modern  hiftoryj  andbattles* 
we  could  here  enumerate,  a  long  lift  of  thefe  engage¬ 
ments,  many  of  which  have  been  deferibed  in  the  hi- 
ftorical  articles  of  this  work.  A  few,  however,  muft 
fuffice.  Of  ancient  battles  we  may  notice  thofe  of 
Marathon  *  in  490  B.  C. 5  Plataea,  479  ;  Leuctra*,*  See  theft 
371;  the  GraNICUS*,  3345  ArBELA  *,  331;  th  $  articles. 
Thrafymtne  Lakef,  217;  Cannae*,  2165  Zama  *,t See Car' 
2025  MagnefiaJ,  190;  Nepberis,  147;  Pharsali A *, 

48  5  and  Philippi  *,  42.  Of  modern  battles,  the  m  oft  J  See  Syria, 
important  are  thofe  of  Hastings  *,  A.  D.  ic66  5  the  II  See  g&J 
Indus]],  1221;  Bannockburn  13145  Cressy*,  1346;^* 
Poictiers*,  1356;  Agincourt*,  141  y,  B  of  worth**,]  6ef 
14855  Flodden  J,  1513  5  Pavia,  1525  ;  Narva  ff,  ^.’and 
17005  Blenheim*,  i 704 5  Ramillies*,  1706;  Pul- 405. 
tavaff,  17095  Malplaquet  *,  17095  Fontenoy  J %,  **** 
1745,;  Prague  and  Colin  ||||,  1757;  Liffa  or  Leu-^“’ 
then  IIIN  1 757  5  Minden,  1759  5  Freyburg,  1762;  Je-^s eeW 
mappe,  17925  Tirlemont,  1793;  Fleurus,  17945  Lodijfo,  N° 
17965  Zurich,  1799;  Ulm,  18005  Marengo,  i8oc>5I07-and 
Aufterlitz,  1805  >  and  Wagram,  in  1809,  ttSeeB  1 

By  way  of  illuftrating  the  modern  French  tallies, 
and  more  fully  explaining  what  has  been  faid  on  the  414.’ 
order  of  battle,  we  fhall  here  give  a  detail  of  the  battle  j]||  See 
of  Jemappes,  in  which  Dumourier  entirely  defeated 
General  Clairfayt,  by  enticing  him  from  a  fituationiN  ^ 35' 
where  he  was  impregnable.  Battle  of 

In  the  beginning  of  November  1792,  when  Dumou-  Jemappes. 
rier  arrived  with  his  army  in  the  vicinity  of  Mons,  he 
found  the  Auftrian  general  Clairfayt  occupying  a  ftrong  ^ 
pofition  on  the  heights  near  the  village  of  Jemappes, 
where  he  had  entrenched  himfelf,  and  was  defended  by 
nearly  100  pieces  of  cannon.  The  pofition  of  the  Au- 
ftrians  was  extremely  formidable.  Their  right  extend¬ 
ed  to  the  village  of  Jemappes,  and  formed  a  fquare  with 
their  front  and  left,  which  ftretched  to  the  caufeway  of 
Valenciennes.  They  were  polled  on  a  woody  moun¬ 
tain,  where  they  had  eredled,  in  an  amphitheatre,  three 
tiers  of  redoubts.  Their  whole  force  amounted  to  about 
16,000  infantry,  and  3000  cavalry. 

The  army  of  Dumourier  was  much  more  numerous 
than  that  of  Clairfayt,  but  not  fo  well  Cupplied  with  ar¬ 
tillery.  The  elevation  of  the  Auftrian  batteries,  too, 
gave  them  fuch  an  advantage,  that  the  French  cannon 
could  produce  but  little  effe£t. 

On  the  5th  of  November,  Dumourier  had  fully  re¬ 
connoitred  the  Auftrian  camp,  and,  by  way  of  feint, 
made  an  attack  with  his  infantry  on  the  village  of  Car- 
rignon,  while  he  kept  up  a  brilk  cannonade  on  their 
left.  Towards  evening  the  French  army  encamped  op- 
pofite  to  Jemappes,  with  its  left  wing  extending  to 
Hoorne?  and  its  right  to  Fremery.  As  Dumourier  re- 
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tary  {hived  to  make  a  deciftve  attack  on  the  heights  of  Jc- 
rl  tics.  mappes  the  next  morning,  he  ordered  his  troops  to  aban- 
-  don  the  village  of  Carrignon  which  was  commanded  by 
the  enemy’s  cannon. 

On  the  morning  of  the  6th,  he  ordered  his  artillery  to 
be  advanced  and  difpofed  along  the  front  of  the  line. 
It  was  foon  found,  however,  that  little  was  to  be  done 
with  artillery,  and  that  the  great  objeCl  was,  to  entice 
the  Auftrian  general  from  his  ftrong  pofition,  and  draw 
him  to  the  plain.  For  this  purpofe,  at  noon  of  the  6th, 
the  French  infantry  formed  in  columns,  and  advanced 
with  the  greatefl  fpirit  and  rapidity  to  the  Auftrian  in- 
trenchments.  The  lower  tier  of  redoubts  was  inftantly 
carried  ;  but,  as  the  centre  of  the  French  became  en¬ 
dangered,  and  the  Auftrian  cavalry  appeared  defend¬ 
ing  from  the  heights,  and  preparing  to  enter  the  plain, 
with  an  evident  intention  of  flanking  the  French  co¬ 
lumns,  Dumourier  defpatched  the  duke  of  Orleans  to 
lead  thofe  columns  againft  the  fecond  tier  of  redoubts, 
while  a  detachment  of  chafleurs  and  huflars  flew  to 
check  the  progrefs  of  the  Auftrian  cavalry.  Some 
fmart  ikirmiihing  between  the  cavalry  on  both  fides  now 
enfued,  and  while  this  diverfion  was  taking  place,  the 
left  divifion  of  the  French  army  poflefled  themfelves  of 
the  village  of  Jemappes,  while  its  centre  obtained  entire 
pofleflion  of  the  fecond  tier  of  redoubts.  In  the  mean 
time  the  whole  of  the  Auftrian  cavalry  had  quitted  the 
heights,  and  engaged  the  French  on  the  plain  below 
Jemappes.  This  was  the  point  to  which  Dumourier  had 
wifhed  to  bring  them,  and  now  the  fuperior  numbers 
and  a&ivity  of  the  French  quickly  decided  the  fortune 
of  the  day.  The  Auftrians  were  routed  at  every  point, 
and  forced  to  abandon  the  field  of  battle,  leaving  5000 
of  their  dead,  with  the  greater  part  of  their  artillery. 
The  lofs  of  the  French,  howrever,  was  confiderably 
greater,  and  is,  on  good  authority,  eftimated  at  14,000  •, 
but  this  lofs  appeared  trifling  to  Dumourier,  as  by  this 
vi&ory  he  acquired  pofleflion  of  the  whole  of  the  Auf¬ 
trian  Netherlands. 

The  pofitions  of  the  French  and  Auftrian  forces  in 
this  battle  are  reprefented  in  Plate  DLIV.  1,  The 
centre  of  the  Auftrian  army,  commanded  by  Clairfayt. 

2,  A  part  of  this  army  commanded  by  General  Lilien. 

3,  Another  part  under  the  command  of  General  Beau¬ 
lieu.  4,  Redoubts  on  the  heights  of  Jemappes.  5,  Ati- 
ftrian  intrenchments.  6,  French  columns  advancing  to 
attack  the  intrenchments.  7,  A  battery*  8,  Columns 
of  cavalry.  9,  Columns  attacking  the  eminences  above 
Mons.  10,  Battery  on  the  height  of  Fremery.  11, 
The  wood  of  Frefnee.  12,  The  plain  on  which  the 
French  and  Auftrian  cavalry  were  engaged.  13,  Au¬ 
ftrian  detachment. 

The  columns  N°  9.  were  firft  engaged  ;  and  N°  6. 
having  obtained  fome  advantage,  Dumourier  ordered 
the  battery,  N°  7.  to  be  ereCted,  by  which  the  redoubts, 
N°  4.  were  filenced.  In  the  mean  time  the  French  ad¬ 
vanced  againft  the  intrenchments,  5,  and  attacked  in 
front.  From  the  left  of  the  French  army,  as  far  as  the 
centre,  the  cavalry  fought  hand  to  hand,  in  the  plain, 
12,  with  the  Auftrian  horfe,  which  was  dreadfully  cut 
up  in  the  wood  of  Du  Frefnee,  1 1.  The  right  of  the 
Auftrians,  being  totally  routed,  gave  way  and  fell  back 
on  Mons.  The  fuperiority  of  the  French  in  numbers  is 
evident  from  infpeCHng  the  columns  in  the  plan. 

After  having  dwelt  fo  long  on  that  part  of  military^ 


taclics  wThich  relates  to  operations  in  the  field,  we  muft  Military 
be  extremely  brief  with  refpcCt  to  the  attack  and  de-  ,  ^a<^lCS*  4 
fence  of  fortified  towns.  Indeed  our  principal  objeCl  in  ^ 
this  part  will  be  to  explain  the  nature  of  a  fiege,  andoffieges. 
the  various  circumftances  that  may  occur,  both  on  the 
part  of  the  befiegers,  and  on  that  of  the  befieged,  rather 
than  to  lay  down  a  fyftem  of  inftru&ions  for  either 
party.  With  this  view,  we  ihall  firft  enumerate  the 
principal  inftruments  and  engines  employed  in  the  at¬ 
tack  or  defence  of  a  fortrefs,  and  explain  the  nature  and 
conftru&ion  of  the  works  conftru&ed  by  the  befiegers, 
either  for  the  purpofe  of  making  their  approaches  to  the 
place,  or  for  undermining  its  walls  or  outworks.  44 

In  Plate  DLV.  are  reprefented  the  principal  inftru-  Inftruments 
ments  employed  in  fieges.  Fig.  1.  is  a  fafeine  for  the  empl°yetl 
conftruClion  of  redoubts  or  temporary  defence  of  a  de-lu  pj^te 
tachment.  Figs.  2.  3.  and  4.  exhibit  various  views  of  DLV. 
what  are  called  gabions ,  or  cylindrical  cafes  of  wicker  Fig.  1—20. 
work,  open  at  both  ends,  for  flicking  into  the  ground, 
as  feen  at  fig.  4.  when  they  are  filled  with  earth,  and 
fafcines,  &c.  laid  on  them.  Fig.  2.  is  a  feClion  of  the 
gabion  ;  fig.  3.  ftiews  its  hollow  infide,  and  fig.  4.  is  its 
elevation.  Fig.  5.  and  6.  reprefent  bags  for  holding 
fand,  the  former  empty,  the  latter  full  ;  and  fig.  7.  re- 
prefents  the  manner  in  which  they  are  ufually  difpofed 
for  the  protection  of  the  men.  Fig.  8.  is  a  fauciflon,  or 
very  long  clofe  faggot,  for  laying  over  gabions.  Fig.  9. 
is  the  outline  of  a  blind,  which  is  ftuck  into  the  earth 
by  the  (harp  flakes  at  its  extremity,  and  hides  the  work¬ 
men  from  the  befieged.  Fig.  10.  reprefents  what  is 
called  a  chandelier,  and  fig.  1 1.  two  of  thefe  with  faf- 
cines  piled  up  acrofs  .them.  Fig.  12.  is  a  cheval  de 
frize  ;  fig.  13.  14.  15.  exhibit  various  views  of  a  mant¬ 
let ,  or  moveable  blind  placed  on  two  wheels,  ufed  both 
to  proteCl  and  conceal  the  workmen  of  the  befiegers. 

Fig.  13.  is  a  plan  of  the  mantlet;  fig.  14.  a  fide  view 
of  it,  and  fig.  15.  a  view  of  its  front  next  the  enemy* 

Fig.  16.  is  a  madrier  or  fereen  with  two  leaves,  move- 
able  on  wheels;  and  fig.  17.  reprefents  a  gate  with 
orgues  or  lattice  work  on  one  fide,  and  a  portcullis  on 
the  other.  Fig.  i8<  is  a  hook,  and  fig.  19.  a  fork  ufed 
in  fapping.  Fig.  20.  reprefents  three  caltrops  or  crows 
feet,  ufed  to  fcattcr  over  the  ground,  to  prevent  the  ap¬ 
proach  of  cavalry,  by  laming  their  hories  feet.  For  a 
fuller  explanation  of  thefe  inftruments,  fee  the  feveral 
articles  in  the  general  alphabet.  45 

When  a  tow7 11  is  about  to  be  befieged,  it  is  firft  invejl-  Of  inveft- 
ed ;  that  is,  a  confiderable  body  of  troops,  ufnally  ca-in&* 
valry,  encamp  in  its  neighbourhood,  and  take  pofleflion 
of  all  the  avenues  till  the  army  arrive,  which  is  to  carry 
on  the  regular  operations  of  the  fiege.  45 

When  the  army  has  fat  down  before  the  place,  its  Of  lines  of 
firft  objeCl  is,  to  afeertain  the  lines  or  dire&ion  of  the  c*rfumva** 
works  to  be  thrown  up  for  the  attack  of  the  place.  *at*on* 
Thefe  are  called  lines  of  circnmval lotion,  and  their  di¬ 
rection  is  to  be  determined  by  the  plan  of  the  fortifica¬ 
tion  about  to  be  befieged.  After  afeertaining,  in  the 
manner  explained  under  Fortification',  the  number 
of  fides  of  which  the  polygon  of  the  place  confifts,  and 
the  length  of  each,  as  well  as  the  radius  of  a  circle  to 
be  drawn  round  the  place,  concentric  with  its  w'orks, 
the  polygon  of  the  circumvallation  is  eafily  deferibed. 

This  being  traced,  the  engineer  takes  on  each  of  the 
extremities  of  its  fides  the  lines  BD  and  BE,  fig.  21,  Fig.  21, 
each  of  J5  fathoms,  and  from  the  points  D  and  E, 
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taken  for  tlie  centre  and  diftance  of  25  fathoms,  he  de- 
fcribes  two  arcs  cutting  each  other  at  F,  whence  are 
drawn  the  lines  FD,  FE,  for  the  faces  of  the  redans 
of  the  line  of  circumvallation  }  thus  are  formed  the  fa- 
lient  parts  EFD  of  this  line,  which  ferve  to  flank  it. 
The  fame  operation  is  performed  on  every  flde  of  the 
circumvallation,  and  then  the  principal  line  is  traced. 
The  parapet  within  muft  be  fix  or  eight  feet  deep,  and 
without  is  made  a  ditch  parallel  to  all  its  parts,  three  or 
four  fathoms  in  breadth.  The  parapet  of  the  circum¬ 
vallation  will  be  7 -J  feet  high,  and  the  depth  of  the 
ditch  equal  to  the  height  of  the  parapet. 

To  make  the  profile  of  the  circumvallation,  let  AB, 
fig.  22.  be  a  line  level  with  the  country,  and  CD  the 
fcale  of  the  profile.  Let  A  be  the  fide  of  the  town, 
and  B  that  of  the  country  ;  take  AE  of  fix  feet ;  from 
the  point  E,  raife  the  perpendicular  EF,  of  three  feet, 
and  draw  the  line  AF,  which  will  be  the  talus  or  flope 
of  the  banquette. 

Draw  FG  parallel  to  AB,  three  feet  from  F  to  G, 
and  the  line  FG  will  be  the  breadth  of  the  banquette. 
On  the  point  G  raife  the  perpendicular  GH,  on  the  line 
FG,  4^  feet.  Draw  from  the  point  H,  ILK  parallel 
to  AB  j  make  HK  y\  feet,  HI,  I-J  foot  ;  draw  GI, 
which  will  be  the  infide  of  the  parapet  of  circumvalla¬ 
tion. 

From  the  point  K,  let  fall  on  the  line  AB  the  per¬ 
pendicular  KM  \  take  KL  foot,  and -draw  IL, 
which  will  be  the  upper  part  of  the  parapet  of  the  line 
of  circumvallation.  Take  MN  equal  to  five  feet,  and 
from  the  point  N  draw  the  perpendicular  NO,  and  fet 
off  74  feet  from  N  to  O.  Draw  OR  parallel  to  AB, 
making  the  diftance  equal  to  18  feet  from  O  to  R  draw 
LN,  and  produce  it  to  P,  and  LP  will  be  the  fcarp. 
From  the  point  R  raife  RS,  perpendicular  to  OR,  or 
parallel  to  ON.  Make  OR=OP,  and  draw  QS,  which 
produce  beyond  S,  three  feet  to  V ;  then  take  SX  equal 
to  fix  feet,  and  draw  VX,  and  the  profile  of  the  cir¬ 
cumvallation  is  completed  ;  V£)  being  the  counterfcarp, 
and  VX  the  glacis. 

At  A  and  A  (fig.  21.)  are  fmall  half  moons  before 
the  gates  of  the  circumvallation  in  the  middle  of  the 
curtains. 

In  Plate  DLVI.  at  fig.  1.  is  reprefented  the  manner 
in  which  the  lines  of  circumvallation  were  drawn  at  the 
fiege  of  Philipfburg  in  1734.  In  thefe  lines  regular 
baftions  were  conftru&ed,  as  feen  in  fig.  2. 

Fig.  4.  and  5.  of  the  fame  plate  repreient  another  line 
of  circumvallation  drawn  round  the  city  of  Arras,  when 
it  was  befieged  by  the  Spaniards  in  1654.  Before  the 
circumvallation  were  dug  a  great  number  of  holes,  two 
feet  in  diameter,  and  14  foot  deep,  in  which  were  fa¬ 
ttened  ftakes  for  obftru&ing  the  approach  of  cavalry. 

While  the  lines  of  circumvallation,  which  are  intend¬ 
ed  to  protect  the  befiegers  from  the  enemy  without,  are 
conftru&ed,  all  materials  neceffary  for  the  trenches  are 
got  ready,  and  the  figure  and  dire&ion  of  thefe  are  de¬ 
termined.  If  the  place  be  regularly  fortified,  and  ftand 
on  level  ground,  it  is  indifferent  on  which  fide  the  be¬ 
fiegers  commence  their  attack.  Suppofe  C,  fig.  2. 
Plate  DLVIT.  to  be  the  place  befieged,  and  A  and  B 
two  baftions  to  be  attacked.  The  befiegers  begin  with 
indefinitely  producing  towards  the  field  the  capitals  of 
thefe  two  baftions  •,  in  like  manner  the  capital  of  the 
half  moon  oppofite  the  curtain  between  thefe  two  ba¬ 


ftions  is  produced.  Eight  hundred  fathoms  arc  fet  off 
from  the  falient  angles  D  and  E  of  the  covert-way  of 
F  and  G.  This  done,  the  lines  DH  and  DI  are  drawn, 
each  equal  to  300  fathoms,  and  about  the  centre  C  with 
the  radius  CH  or  Cl,  is  deferibed  an  arch  produced  be¬ 
yond  H  and  I,  and  on  this  arch  HI  is  conftnnfted  the 
firft  parallel.  Then  on  the  fame  lines  DF,  EG,  are 
taken  the  points  M  and  N,  each  140  fathoms  diftant 
from  H  and  I  \  and  through  thefe  points  M  and  N, 
about  the  centre  C,  is  deferibed  another  arch,  on  whicli 
is  conftru&ed  the  fecond  parallel.  This  fecond  arch 
will  cut  the  produced  capital  of  the  half-moon  in  the 
point  L,  which  is  to  be  obferved,  in  order  to  begin 
from  hence  a  trench  which  may  extend  to  the  falient 
angle  of  the  covert-way  before  this  half-moon.  Laftly, 
through  the  points  O  and  P,  the  diftance  of  20  or  25 
fathoms  from  the  angles  D  and  E,  a  third  arch  is  de¬ 
feribed  from  the  centre  C,  on  which  the  third  parallel 
is  conftruded.  The  firft  parallel  is  terminated  by  pro¬ 
ducing  the  faces  a  b,  a  b,  of  the  half-moons  1  and  2, 
collateral  to  the  baftions  A  and  B  5  but  the  parallel  is 
extended  1 5  or  20  fathoms  beyond  the  interfe&ion  of 
this  prolongation.  The  fecond  parallel  will  be  lefs  ex¬ 
tended  than  the  firft,  by  about  30  fathoms  on  each 
fide,  and  the  third  lefs  than  the  fecond  by  the  fame 
diftance. 

The  trenches  or  approaches  are  now  to  be  traced. 
For  this  purpofe,  the  engineer  takes  a  long  ruler,  and 
lays  it  on  the  point  G,  fo  that  it  may  make  with  the 
produced  capital  EG  of  the  baftion  B,  an  angle  EGS, 
whofe  fide  GS  being  produced,  fhall  meet  no  part  of 
the  covert- way,  and  fhall  be  diftant  about  10  or  12  fa¬ 
thoms  from  the  angles  to  which  it  approaches  neareft. 
GS  is  taken  of  any  extent,  and  the  ruler  is  put  on  the 
point  S  ;  fo  that  it  {hall  make  with  GS  fuch  an  angle 
GST,  as  that  the  fide  ST  produced  fhall  not  fall  on 
any  part  of  the  covert-way,  but  be  10  or  12  fathoms 
diftant  from  the  moll;  falient  parts.  This  fide  is  termi¬ 
nated  in  T  )  and  now  the  angle  STI  is  made,  whofe  fide 
TI  fhould  terminate  at  the  point  I,  where  it  meets  the 
firft  parallel.  The  fame  operation  being  performed  on 
FH,  the  outline  of  the  trenches  is  completed  as  far  as 
the  firft  parallel. 

Fig.  1.  of  this  plate  illuftrates  the  method  of  con- 
ftru£ting  what  are  called  lines  of  coi/ntervallation,  Thefe 
are  drawn  nearer  the  town  than  the  lines  of  circumval¬ 
lation,  but  are  conftrufled  on  the  fame  principles. 
They  are  employed  chiefly  when  the  garrifon  of  the 
place  is  fo  ftrong  as  to  difturb  the  operations  of  the  bc- 
fieging  army  by  fallies. 

In  fieges  where  the  garrifon  is  ftrong,  it  is  often  ne¬ 
ceffary  to  cut  parts  of  trenches,  as  VV  (fig.  2.)  be¬ 
tween  the  fecond  and  third  parallels,  fo  as  to  communi¬ 
cate  with  the  main  trench.  Thefe  parts  of  parallels 
are  denominated  half  parallels ,  or  places  of  arms, 
and  are  conftnnfted  in  the  following  manner.  Let 
ABCDFGMf)  (fig.  1.  Plate  DLVIII.)  be  a  part  of 
the  trenches,  and  let  AB  be  one  of  the  fides  oppofite  to 
the  enemy  \  produce  AB,  fo  that  BE  fhall  be  five  or 
fix  fathoms,  and  in  FG  take  alfo  five  or  fix  fathoms 
from  I  to  L,  which  will  give  the  ends  of  the  trench 
BFLI,  the  ufe  of  which  is  to  cover  the  botjace  or  branch 
IOMG,  whereby  the  enemy  will  not  know  the  place 
where  it  falls  into  the  trench  AB,  and  to  make  room 
for  withdrawing  thofe  who  are  in  this  part  of  the  trench- 
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litary  es,  and  that  the  paffage  may  be  free  at  all  the  angles. 
,  6Hcs.  Jn  like  manner  produce  the  fide  GM  from  M  to  N, 
u  v— 'and  the  fide  IC  from  O  to  P,  and  this  will  give  the 
end  of  the  trench  MNOP,  which  will  cover  the  branch 
DCOQ.  The  fame  is  to  be  done  at  all  the  angles  of 
the  trench.  The  parapet  of  the  trench  being  made  to 
cover  it,  ought  to  change  fides  alternately.  If,  for  in- 
dance,  AE,  in  the  preceding  figure,  be  towards  the 
place,  it  is  evident  that  the  fide  GN  will  be  towards  it 
alfo,  and  likewife  the  fide  CD  }  and  therefore  the  para¬ 
pet  of  the  trench  is  fucceftively  conftru£led  from  the 
right  fide  to  the  left,  and  from  the  left  to  the  right. 

Figs.  2.  3.  4.  of  this  plate  reprefent  profiles  of  the  re¬ 
gular  trenches  and  the  places  of  arms,  and  require  no 
particular  explanation. 

In  tracing  the  trenches,  it  is  of  the  greateft  confe- 
quence  to  ascertain  the  diftanee  of  the  extremity  of  the 
line  of  dire£tion  to  the  top  of  the  falient  angle  of  the 
covert- way.  The  following  fimple  method  of  doing 

Fi! this  is  given  by  Vauban.  Let  A  (fig.  5.)  be  the  ver¬ 
tex  of  the  falient  angle  of  the  covert- way,  and  AB  the 
line  of  direction  of  the  trench  whofe  length  is  required. 
At  the  point  B,  draw  BC  perpendicular  to  AB,  to 
which  give  any  meafure,  and  at  the  point  C  draw  CD 
perpendicular  to  BC.  In  CD  take  any  point  E,  and  in 
the  line  of  direction  between  it  and  the  angle  A  place 
a  picquet  G  in  the  line  BC.  Meafure  GC  and  CE, 
s  and  fay,  as  GC  :  BG  ::  CE  :  AB. 

0jKs#  When  in  carrying  on  the  trenches  towards  the  town, 
the  workmen  begin  to  be  much  annoyed  by  the  fire  of 
the  befieged,  recourfe  is  had  to  what  is  called  fapping , 
which  may  be  thus  explained.  Let  ABC  be  the  part 
VIII  the  trenches  advanced  to  A  (fig.  6.  Plate  DLVIII.), 
Fi).  7.  S.  f°  near  the  town  as  to  render  it  impoftible,  without  evi- 
ate  dent  danger,  to  work  any  longer  at  the  approaches,  un- 
'Ix*  lefs  the  men  have  fome  cover  againft  the  fire  of  the 
'  I#  2*  place ;  and  let  the  branch  AD  be  traced  by  the  engi- 
-  neer,  not  with  a  cord,  as  at  the  opening  of  the  trench¬ 
es,  but  with  fome  pickets,  which  he  has  taken  care  to 
place  in  the  dire&ion  this  branch  ought  to  have,  to 
ferve  as  a  guide  to  the  workmen.  A  cut  is  made  in  the 
parapet  BA  of  the  trenches,  and  then  the  men  defigned 
to  work  by  fap,  who  are  therefore  called  fappers,  w  ill 
move  forward  through  the  opening  A  fuccefiively,  eight 
in  number.  Fig.  7.  of  Plate  DLVIII.  and  fig.  1.  of 
Plate  DLIX.  will  illuftrate  the  mode  of  operation.  The 
firft  fapper  rolls  a  mantlet  before  him,  and  places  a  ga¬ 
bion  on  the  line  AD,  fig.  6.  He  then  makes  a  fmall  ex¬ 
cavation  about  fix  inches  from  the  gabion,  of  about  one 
foot  and  a  half  jn  depth,  and  as  much  in  breadth, 
emptying  the  earth  which  he  digs  up  into  the  gabion. 
He  then  pulhes  forward  his  mantlet,  fixes  another  ga¬ 
bion,  and  continues  his  trench  as  long  as  he  is  able. 
He  is  followed  by  a  fecond,  wTho  widens  the  trench  fix 
inches  in  breadth  away  from  the  gabion,  and  fix  in 
depth.  The  reft  follow  this  fecond,  till  the  trench  is 
made  three  feet  wide,  and  as  many  deep,  and  as  foon  as 
the  gabions  are  filled  with  earth,  fafeines  or  faucilfons 
are  placed  on  their  top,  and  the  fuperfluous  earth  is 
thrown  over  them,  and  on  the  oppofite  fide,  by  way 
19  of  parapet. 

01  .tte-  Cannon  are  made  ufe  of  at  a  fiege  for  two  different 
l<  purpofes  the  firft  to  drive  away  the  enemy  from  their 
.IX.  defences,  and  the  fecond  to  difmount  their  guns.  To 
;•  3*  produce  thefe  two  effefts,  the  batteries  ftiould  not  be 


above  the  mean  reach  of  cannon-ftiot  from  the  place  j  Military 
that  is,  above  300  fathoms.  Therefore  there  is  no  pof-  <  Tatties, 
fibility  of  conltrudting  them  till  the  firft  parallel  be  ,,J1'  v 
formed  }  and  as  the  diftanee  of  this  firft  parallel  from 
the  place  is  generally  300  fathoms,  the  batteries  muft 
be  on  this  line,  or  beyond  it,  nearer  the  town.  They 
muft  always  be  placed,  when  the  ground  will  permit, 
on  the  produced  faces  of  the  works  attacked.  Let  Z  be 
the  centre  of  the  place  attacked  (fig.  3.  Plate  DLIX.), 
and  the  trenches  as  well  as  the  parallels  completed.  To 
find  a  proper  pofition  for  eretting  batteries,  produce  the 
faces  AD,  AC,  BE,  BF,  of  the  two  baftions  attacked, 
till  their  prolongation  cuts  the  firft  parallel.  Produce  alfo 
the  two  faces  OM  and  OL  of  the  half-moon  MOL  of 
the  front  attacked,  and  the  faces  HG  and  IK  of  the 
two  collateral  half-moons  1  and  2,  to  the  firft  parallel, 
and  ere£t  batteries  on  thole  produced  faces,  as  is  fetn  in 
P,  Qj  R,  S,  T,  U,  X,  and  Y.  They  are  advanced  be¬ 
yond  the  firft  parallel  40  or  50  fathoms  j  and  are  parted 
from  the  trenches,  that  they  may  be  ufed  with  greater 
eafe  and  convenience,  and  lefs  trouble  to  the  work¬ 
men.  b  so 

When  the  works  of  the  befiegers  approach  the  glacis,  of  tra- 
they  are  continued  in  a  zig-zag  direction,  by  Ihort  an-verfes. 
gular  trenches,  but  from  the  foot  of  the  glacis  they  are 
continued  in  the  following  manner.  Two  fets  of  fap¬ 
pers,  prote&ed  by  their  mantlets,  make  a  fap  on  each 
fide  of  the  ridge  of  the  glacis,  with  a  deeper  ditch  than 
ufual,  and  a  parapet  on  each  fide.  This  is  called  a 
double  fap,  and  has  acrofs  it  traverfes  or  banks  three  fa-  pjate 
thorns  thick  (fee  Plate  DLX.  fig.  I.),  with  fmall  paf-  DLX. 
fages  on  one  fide  (fee  fig.  4.)  to  preferve  the  communi-  fg-  *• 
cation.  Thefe  traverfes  are  conftrudled  fo  near  to  each 
other,  as  to  be  a  fufficient  cover,  by  their  elevation 
and  diftanee,  againft  the  fire  of  the  place.  In  order 
to  guard  againft  the  effect  of  grenades,  on  coming 
within  their  reach,  or  within  14  or  1 5  fathoms  of  the 
covert-way,  care  muft  be  taken  to  cover  this  trench 
with  blinds,  or  to  cover  the  upper  part  of  it.  Fig.  1. 
and  2.  of  Plate  DLX.  ftiew  this  direct  trench.  The 
firft  exhibits  the  plan,  and  the  fecond  the  profile,  which 
paffes  over  one  of  the  traverfes.  This  being  done,  and 
the  third  parallel  finifhed  in  the  manner  fuppofed,  they 
advance  from  this  parallel  on  the  glacis  to  each  of  the 
falient  angles  of  the  covert-way  of  the  front  attacked, 
and  begin  with  making  two  or  three  Ihort  turnings,  as 
marked  on  Plate  DLX.  fig.  6.  along  the  ridge  of  the  Fig. 
glacis,  fo  as  to  occupy  about  one-third  of  it.  Thefe  are 
to  be  made  as  deep  as  is  neceffary,  to  be  a  (belter 
againft  the  fire  of  the  covert-way  }  afterwards  they  may 
proceed  direftly  along  the  ridge  of  the  glacis  by  a  deep 
ditch,  to  the  falient  angle  of  the  covert-way.  M.  Vau¬ 
ban  obferves,  that  if  we  follow  directly  the  ridge  of  the 
glacis,  this  trench  is  made  without  much  danger  ;  for 
the  palifade  which  is  placed  at  the  falient  angle  of  the 
covert-way,  and  the  other  two  next  it,  do  not  prefent 
dire&ly  to  the  ridge,  but  only  oppofite  to  the  faces, 
where  at  moft  there  is  only  room  for  one  or  two  fufi- 
leers  to  fee  the  head  of  the  trenches,  and  who  are  eafily 
filenced  by  the  fire  of  the  third  parallel,  which  ought 
to  be  well  ferved,  and  likewife  by  that  of  the  ricochet. 

On  coming  to  the  middle,  or  two- thirds  of  the  glacis, 
two  new  faps  are  made,  b  b ,  ibid,  which  embrace  both 
fides  of  the  covert- way,  to  which  they  are  almoft  paral¬ 
lel.  Their  length  is  1 8  or  20  fathoms,  and  about  five 
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broad.  They  are  covered  at  the  end  with  crochets  and 
winding  traverfes,  which  prevent  the  fire  of  the  covert¬ 
way  from  enfilading  them  eafiJy. 

In  this  way  is  gradually  effedled  a  lodgement  on  the 
covert-way,  as  is  reprefented  in  fig.  5.  where  AAAA, 
is  the  trench,  with  BBBB  its  traverfes. 

Plate  DLXI.  fig.  5.  reprefents  a  profile  of  thefe 
works,  with  three  banquettes  next  the  trench,  by  which 
the  parapet  is  raifed,  fo  that  the  foldiers  may  fire  over 
into  the  covert-way.  This  work  is  called  by  Vauban, 
the  cavalier  of  the  trench . 

When  the  befieged  are  entirely  driven  out  of  the  co¬ 
nes  on  the  vert-way,  the  next  thing  to  be  done  is  the  credling  of 
batteries,  in  order  to  ruin  the  defences  of  the  place,  and 
to  make  a  breach.  As  it  is  neceffary  for  the  befiegers 
to  make  thcmfelves  matters  of  the  half-moon  C,  (Plate 
DLX.  fig.  6.)  before  they  can  come  to  the  body  of  the 
place,  which  is  defended  by  part  of  the  faces  of  the  baf¬ 
tions  A  and  B  oppofite  to  its  ditch,  they  mu  ft  begin  with 
eredling  batteries  on  the  covcrt-way  oppofite  to  thefe 
parts.  They  are  marked  on  the  plan  ee.  Batteries 
muft  alfo  be  eredted  to  make  a  breach  on  the  half-moon. 
But,  before  they  are  eredled,  it  will  be  proper  to  con- 
fider  what  part  of  the  face  of  the  half-moon  is  to  be  at¬ 
tacked,  or  what  part  of  the  half-moon  is  to  be  entered. 
It  muft  not  be  at  its  flanked  angle,  becaufe  an  opening 
towards  the  point  would  not  afford  a  fufticient  fpace  to 
make  a  lodgement  able  to  withftand  the  enemy,  and  the 
troops  would  be  feen  in  their  paffage  by  the  two  faces 
of  the  baftions  by  which  its  flanked  angle  is  defended. 
The  moft  favourable  paffage  is  towards  the  third  part  of 
its  face,  reckoning  from  its  flanked  angle,  becaufe  by 
battering  at  the  fame  time  the  two  faces  near  this  part, 
the  whole  point  of  the  half-moon  may  be  deftroyed,  and 
a  large  opening  made  there  eafier  than  anywhere  elfe. 
Thus  the  batteries  for  making  a  breach  in  the  half-moon 
C  will  be  placed  in  d  and  b ,  and  will  occupy  aimed 
one-third  of  each  of  the  faces  of  the  half-moon  from  its 
flanked  angle.  Thefe  batteries  are  each  to  confift  of 
four  or  five  pieces  of  cannon.  When  the  faces  of  the 
baftions  A  and  B  are  well  enfiladed  by  ricochet  batte¬ 
ries,  there  will  be  no  farther  occafion  for  the  batteries 
e,  e,  and  when  the  half-moon  is  taken,  the  faces  of  the 
baftions  A  and  B  may  be  deftroyed,  by  nfing  the  batte¬ 
ries  d,  d ,  placing  them  in  the  fituation  of  e ,  <?.  Batte¬ 
ries  muft  alfo  be  ere£led  to  deftroy  the  flanks  of  the  dc- 
mibaftions  in  the  front  of  the  attack  ;  and  it  is  evident 
that  they  can  be  placed  nowhere  but  at  /,  z,  on  the  co¬ 
vert-way.  Befides  thefe  batteries,  others  are  ere&ed  in 
the  re-entering  places  of  arms  of  the  covert-way,  as  in 
k;  and  in  k  they  ferve  to  batter  the  tenaille  when 
there  is  one,  the  curtain,  and  the  faces  of  the  ba- 
ftions.  Sometimes  they  are  of  mortars  for  throwing 
ftones. 

While  the  workmen  are  employed  in  ere&ing  bat- 
and  p'vffage  teries  on  the  covert-way,  preparations  are  made  for  paf- 

ditch  of  the flng  the  ditdl  of  the  half  moon.  This  is  often  a  diffi- 
half-moon  cu!t  and  dangerous  undertaking,  as  this  ditch  is  com¬ 
monly  very  deep,  is  well  defended,  and  either  filled  with 
water,  or  in  general  capable  of  being  fo  filled.  The 
defeent  into  the  ditch  is  commonly  offered  by  fubterra- 
neous  paffages  or  galleries,  made  like  thofe  of  miners, 
and  ere  died  in  fiich  a  manner,  that  its  opening  into  the 
ditch  may  be  oppofite  to  the  breach  where  it  is  intend¬ 
ed  to  make  the  affault.  Thefe  galleries  are  Hoping^ 
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The  paffage  is  made  on  each  fide  of  the  faces  of  the 
half  moon.  See  mm,  fig.  6.  Plate  DLXI. 

As  the  bufinefs  of  forming  thefe  galleries  is  liable  to 
be  obftrudled  by  mines  from  the  befieged,  the  workmen 
are  protedlcd  by  a  guard  of  grenadiers.  At  fig.  1. 

Plate  DLXI.  is  feen  a  plan  of  the  defe'ent  underground, 
and  of  its  opening  into  the  dry  ditch  ;  and  fig.  2.  gives 
a  profile  of  the  fame  paffage*,  fig.  3.  gives  a  per- 
fpedlive  view  of  the  opening  of  this  defeent,  feen  from 
the  bottom  of  the  glacis,  and  fig.  4.  a  fimilar  view  of 
the  opening  of  the  fame  defeent,  feen  from  the  top  of 
the  breach. 

At  Plate  DLXI I.  fig.  1.  is  feen  the  plan  of  the  paf¬ 
fage  over  a  wet  ditch  in  the  open  air  5  that  is  to  fay, 
the  gallery  of  which  is  an  open  fap.  A  is  the  opening  lm 
of  it  j  at  B,  towards  its  opening,  are  feen  the  blinds  laid 
on  its  upper  part,  to  fupport  the  fafeines  with  which  it 
is  covered.  On  thefe  blinds,  at  firft,  is  laid  a  bed  of 
fafeines,  ranged  according  to  the  length  of  the  gallery: 
over  this  firft  bed  a  fecond  is  laid,  whereon  the  fafeines 
are  ranged  according  to  the  breadth  of  the  gallery,  as  is 
feen  at  B  and  C.  D  is  the  epaulement  of  fafeines, 
which  covers  the  paffage  againft  the  fire  of  the  place 
by  which  it  is  flanked.  E  is  part  of  the  bridge  of  faf¬ 
eines  ;  and  F  is  an  elevation  alfo  of  fafeines,  intended 
to  cover  the  head  of  the  work,  and  to  fecure  it  from 
the  immediate  fire  of  the  place.  Fig.  2.  reprefents  the 
profile  of  this  defeent  into  the  ditch.  Fig.  3.  gives  its 
opening  feen  in  perfpe£live  from  the  country  ;  and  fig. 

4.  its  opening  into  the  ditch,  alfo  in  perfpe&ive,  as  it 
appears  from  the  top  of  the  breach. 

The  following  references  will  explain  fig.  5.  of  Plate  Fig.  5.J 
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ftone  mortars,  c ,  batteries  to  breach  the  half- moon  be¬ 
fore  the  horn  work,  d ,  batteries  againft  the  defence  of 
this  half-mOon.  e ,  paffages  bver  the  ditch  before  this 
half-moon,  f  lodgement  in  it.  g,  batteries  againft 
the  flanks  of  the  hornwork.  h ,  batteries  to  breach  the 
half  baftions  of  the  hornwork.  t\  batteries  againft  its 
curtain.  /,  lodgements  in  the  half  baftions,  and  in  the 
hornwork.  /?/,  paffages  over  the  ditch  before  the  re¬ 
trenchments  in  the  hornwork.  7? ,  lodgements  in  thefe 
retrenchments.  0 ,  batteries  againft  the  defences  of  the 
collateral  half-moons,  p,  batteries  to  breach  thofe  half¬ 
moons.  q ,  paffages  over  the  ditch  before  thefe  works, 
r,  lodgements  in  the  fame,  s ,  batteries  to  breach  the 
redoubts  of  the  half-moon,  t ,  paffages  over  the  ditch 
before  the  redoubts,  u,  lodgements  in  the  redoubts. 
x,  bridge  of  fafeines.  ?/,  batteries  againft  the  defences 
of  the  baftion  A.  2,  batteries  to  breach  this  baftion. 
B,  paffages  over  its  ditch.  C,  lodgements  in  the  baftion 
A.  D,  lodgements  on  the  border  of  the  ditch  before 
the  retrenchment  of  the  baftion  A.  E,  paffages  over 
the  ditch  before  this  retrenchment. 

There  are  places  which,  without  any  fore  ditch,  have 
lunettes  oppofite  to  the  falient  and  re-entering  angles  of 
the  glacis,  /which  are  alfo  enveloped  by  a  fecond  covert- 
wfay  :  fometimes  they  are  vaulted  and  bomb-proof,  as 
at  Luxemburg ;  and  fometimes  they  have  only  a  ditch, 
a  parapet,  and  covert-way.  Thofe  which  are  vaulted 
and  bomb-proof  are  not  eafily  taken,  becaufe  the  rico¬ 
chet  filing  and  the  bombs  can  do  them  no  mifehief.  In 
that  cafe  they  muft  either  be  turned,  or  be  taken  by 
mines.  A  work  is  fald  to  be  turned,  wfhen  the  belie- 
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it  ary  gers  get  between  that  work  and  tbe  place,  and  fo  cut 
'  tics-  0ff  their  communication.  Sometimes  the  lunettes  have 
"  communication  under  ground,  and  then  there  is  fcarcely 
any  other  way  of  driving  out  the  enemy  but  by  mines. 
This  is  tedious,  but  there  is  no  other  remedy.  The 
lunettes  of  the  ditch  are  always  defended  by  branches 
of  tbe  covert-way,  with  which  they  have  alfo  a  com¬ 
munication  like  thofe  of  the  lunettes,  A,  A,  Plate 
DLXIII.  fig.  I.  This  plate,  which  reprefents  part  of 
3  ’  *  Landau  and  its  attacks  in  1713,  may  ferve  to  give  an 
idea  of  the  manner  in  which  a  work  is  turned.  The 
advanced  lunette  B,  as  well  as  the  work  C,  called  a 
tenaUIe ,  is  turned  ;  that  is,  the  trenches  cut  off  the  com¬ 
munication  betwixt  them  and  the  place. 

We  fhall  conclude  this  fubjedl  of  the  attack  of  forti¬ 
fied  places,  with  the  following  principles  to  be  obferved 
by  the  befieging  army. 

The  approaches  ought  to  be  made,  without  being 
feen  from  the  town,  either  dire&ly,  obliquely,  or  in 
flank. 

No  more  works  ftiould  be  made  than  are  neceffary 
for  approaching  the  place  without  being  feen  3  that  is, 
the  befiegers  ought  to  carry  on  their  approaches  the 
fhortefi:  way  poffible,  confiftently  with  being  covered 
againft  the  enemy’s  fire. 

All  the  parts  of  the  trenches  fhould  mutually  fupport 
each  other,  and  thofe  which  are  furtheft  advanced 
ought  not  to  be  diftant  from  thofe  which  are  to  defend 
them  above  120  or  130  fathoms. 

The  parallels  or  places  of  arms  the  mod  diftant  from 
the  town,  ought  to  have  a  greater  extent  than  thofe 
which  are  neareft,  that  the  befiegers  may  be  able  to  > 
take  the  enemy  in  flank,  fhould  they  refolve  to  attack 
the  neareft  parallels. 

The  trench  fhould  be  opened  or  begun  as  near  as  pof¬ 
fible  to  the  place,  without  expofing  the  troops  too 
much,  in  order  to  accelerate  and  diminifh  the  operations 
of  the  fiege. 

There  is  no  fuch  thing  as  giving  any  exn&  rule  in 
regard  to  the  diftance  which  ought  to  be  obferved  on 
opening  the  trenches.  On  level  ground,  this  diftance 
may  be  800  or  900  fathoms  3  but  if  there  fhould  be  a 
hollow  way  in  the  vicinity  of  the  place,  the  befiegers 
are  to  take  advantage  of  it,  and  open  the  trenches  near¬ 
er.  In  general,  they  are  to  regulate  themfelves  accord¬ 
ing  to  the  nature  of  the  ground,  more  or  lefs  favourable 
to  the  opening  of  the  trenches.  We  fhall  fuppofe  in 
the  prefent  work,  that  the  opening  ought  to  be  made 
■Within  800  fathoms  of  the  covert-way  3  the  firft  parallel 
within  300  fathoms,  the  fecond  within  150,  and  the 
third  at  the  foot  of  the  glacis. 

Care  muft  be  taken  to  join  the  attacks,  that  they  may 
be  able  to  fupport  each  other. 

Never  to  advance  a  work  unlefs  it  be  well  fupported  3 
and  for  this  reafon,  in  the  interval  between  the  fecond 
and  third  places  of  arms,  the  befiegers  fhould  make,  on 
both  fides  of  the  trenches,  fmaller  places  of  arms,  ex- 
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tending  40  or  50  fathoms  in  length,  parallel  to  the 
others,  and  conftru&ed  in  the  fame  manner,  which  will 
ferve  to  lodge  the  foldiers  who  are  to  protedl  the  works 
defigned  to  reach  the  third  place  of  arms. 

The  batteries  of  cannon  muft  be  placed  in  the  conti¬ 
nuations  of  the  faces  of  the  pieces  attacked,  to  filence 
their  fire,  and  that  the  approaches  being  protect'd,  may 
advance  with  greater  fafety  and  expedition. 

For  this  reafon  the  befiegers  fhould  always  embrace 
the  whole  front  attacked,  to  have  as  much  fpace  is 
requifite  to  plant  the  batteries  on  the  produced  faces  of 
the  works  attacked. 

The  attack  muft  not  be  commenced  with  works  that 
lie  clofe  to  each  other,  or  with  re-entrant  angles,  which 
would  expofe  the  attack  to  the  crofs  fire  of  the  enemy. 

Many  circumftances  refpe&ing  the  defence  of  for ti-  General  re- 
fied  towns  have  already  been  anticipated,  or  may  be  marks  on 
colle&ed  from  what  has  been  faid  refpe&ing  the  opera- 
tions  of  the  befieging  army.  It  is  evident  that  the  fuc-  towns.*  * 
cefs  or  duration  of  the  defence  will  depend  in  a  great 
meafure  on  the  nature  and  ftrength  of  the  works  which 
form  the  fortification.  Much,  however,  will  alfo  de¬ 
pend  on  the  number,  refolution,  and  resources  of  the 
garrifon,  and  on  the  movements  of  the  friendly  army 
by  which  the  befiegers  may  be  oppofed.  It  is  eftimated 
by  M.  Vauban,  that  the  operations  for  a  regular  fiege 
of  a  well  fortified  town,  will  take  up  about  41  days, 
before  the  place  can  be  carried  by  affault.  Hence  is 
deduced  a  computation  of  the  quantity  of  provifions, 
ammunition,  and  ftores  which  ought  to  be  colle&cd 
for  maintaining  the  fiege.  The  fame  celebrated  engi¬ 
neer  calculates  that  the  garrifon  ought  to  confift  of  600 
times  as  many  men  as  there  are  baftions  in  the  fortifica¬ 
tion,  allowing  600  men  to  each  baftion.  Befides  the 
neceffary  defence  of  the  works  by  the  cannon  on  the 
ramparts,  and  the  mufketry  of  the  foldiers,  the  garrifon 
muft  make  occafional  fallies  3  if  weak,  to  difturb  the 
operations  of  the  befiegers,  and  if  very  ftrong,  to  en¬ 
gage  them  in  the  field.  As  the  fiege  advances,  and  the 
attacking  army  approaches  the  glacis,  mines  fhould  be 
fprung,  and  fubterraneous  paffages  excavated,  to  de- 
ftroy  the  enemy’s  works,  or  cut  off  a  part  of  their 

mCn*  .  ss 
Towards  fupplying  the  unavoidable  deficiencies  in  Reference 

the  above  fketch  of  military  ta&ics,  we  may  refer  our  to  authors 
readers  to  Clairac’s  Field  Engineer ,  tranftated  by  Mul-on 
ler  3  Le  Cointe,  Science  des  Pojles  Mi  lit  air  es,  or  the  U(^cs* 
Englifh  tranflfltion  3  Jeney’s  work  entitled  Le  Partifan, 
alfo  tranfiated  into  Englifh  3  O’Rourke’s  Trcatife  on  the 
Art  of  War;  Effiai  General  de  TaBique;  Tielke  on  the 
Art  of  War,  and  his  Field  Engineer ;  Dugas’s  Prin¬ 
ciples  of  Military  Movements  ;  Landmann’s  Elements  of 
Ta&ics ;  Maizeroy’s  Sijfeme  de  TaBique;  Archives 
Militaires ;  Feuquiere’s  Memoir es ;  Bland  on  Military 
Difcipline  ;  Military  InflruBions  for  Officers  detached  in 
the  Field ;  and  the  articles  Battalion  and  Battle  in 
Rees’s  Cyclopaedia . 


PART  II.  NAVAL  TACTICS. 


BY  naval  ta&ics  is  underftood  the  art  of  arranging 
j*eets  or  fquadrons  in  fuch  an  order  or  difpofition  as  may 
e  rn°ft  convenient  for  attacking  the  enemy,  defending 
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themfelves,  or  of  retreating  with  the  greateft  advan¬ 
tage.  Naval  ta&ics  are  founded  on  thofe  principles 
which  time  and  experience  have  enabled  us  to  deduce 
4  I  from 
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from  the  improved  ftate  of  modern  naval  warfare, 
which  has  occasioned,  not  only  a  difference  in  the 
mode  of  conftru&ing  and  working  fliips,  hut  even  in 
the  total  difpofition  and  regulation  of  fleets  and  fqua¬ 
drons. 

In  the  prefent  part  we  propofe  to  lay  down  the  gene* 
ral  principles  of  naval  tallies,  and  to  deferibe  as  briefly 
as  is  confident  with  perfpicuity,  the  mod  improved 
fydems  which  are  now  adopted  in  the  French  and  Bri- 
tifli  navy.  As  we  have  elfewhere  (fee  NAVIGATION 
and  Seamanship)  detailed  the  methods  of  working 
Angle  fhips,  as  they  are  unconnefled  with  military  ope¬ 
rations,  we  fliall  prefume  that  our  readers  are  already 
acquainted  with  thefe  ordinary  movements. 

Fleets  are  generally  divided  into  three  fquadrons,  the 
van,  centre,  and  rear,  each  under  the  command  of  a  flag 
officer.  The  admiral  of  the  fleet,  or  chief  in  command, 
leads  the  centre  divifion,  while  the  van  is  ufually  com¬ 
manded  by  a  vice-admiral,  and  the  rear  by  a  rear-admi¬ 
ral.  Each  fquadron  is  diftinguifhed  by  the  pofiticn  of 
the  colours  in  the  flaps  of  which  it  is  compofed.  Thus, 
the  (hips  of  the  centre  fquadron  carry  their  pendants  at 
the  main-top-gallant  maft-head  }  while  thofc  of  the  van 
divifion  have  their  pendants  at  the  fore-top  gallant  maft- 
head,  and  thofe  of  the  rear  at  the  mizen-top-maft  head. 
Each  fquadron,  as  far  as  poflible,  confifts  of  the  fame 
number  of  fliips,  and  as  nearly  as  may  be  of  the  fame 
force.  In  large  fleets,  the  fquadrons  are  fometimes 
again  divided  in  a  fimilar  manner  ;  the  van  and  rear  of 
the  fquadron  being  headed  by  rear-admirals,  or  fenior 
captains,  called  commodores.  In  the  ufual  mode  of 
forming  the  lines,  each  commanding  admiral  arranges  his 
fli ip  in  the  centre  of  his  own  fquadron,  and  thus  the 
admiral  of  the  fleet  is  in  the  centre  of  the  line.  When 
no  enemy  is  in  light,  the  Hoops,  llore-fliips,  fire-lhips, 
and  other  fmall  veflels,  are  difperfed  to  windvyardof  the 
fleet,  that  they  may  be  more  eafily  fupported,  and  more 
readily  anfwer  fignals.  The  frigates  lie  to  windward  of 
the  van  and  rear  of  the  convoy,  thus  keeping  a  good 
look-out,  and  keeping  the  fmall  veflfels  in  their  proper 
ftation.  When  failing  in  three  columns,  the  centre  Hill 
keeps  in  the  middle,  while  the  van  and  rear  form  the 
ftarboard  or  the  larboard  column,  according  to  circum- 
flances.  Thefe  arrangements  are  called  orders  of  fail¬ 
ing,  and  will  be  better  underftood  from  the  following 
definitions. 

The  Jlarboard  line  of  bearing ,  is  that  line  on  which 
the  arranged  fhips  of  a  fleet  bear  from  each  other,  on  a 
clofe-hauled  line,  whatever  courfe  they  may  be  fleering, 
fo  that  when  the  fhips  haul  their  wind,  or  tack  toge¬ 
ther,  they  may  be  on  a  line  clofe  hauled  upon  the  ftar¬ 
board  tack.  The  larboard  line  of  bearing  is  that  line 
on  which  the  fliips  when  hauling  their  wind,  or  tacking 
together,  may  be  formed  on  a  line  clofe  hauled  on  the 
larboard  tack.  The  fhips  of  a  fleet  are  faid  to  be  on  a 
line  abreafiy  when  their  keels  are  parallel  to  each  other, 
and  their  main  malts  lie  in  the  fame  ftraightline.  Ships 
are  faid  to  lie  in  a  line  on  the  bow  or  quarter,  when 
they  are  arranged  in  a  ftraight  line,  cutting  their  keels 
obliquely  in  the  fame  angle,  fo  that  reckoning  from 
any  intermediate  fhip,  the  fhips  towards  one  extremity 
of  the  line  will  be  on  the  bow  of  that  fliip,  while  thofe 
towards  the  other  extremity  will  be  on  her  quarter. 
When  feveral  fliips  in  the  fame  line  fleer  the  fame 
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courfc,  while  that  courfe  is  different  from  the  line  of 
failing,  they  are  faid  to  fail  checqucrwile. 

When  the  fliips  of  a  fleet  arranged  in  any  of  the  or¬ 
ders  of  failing,  and  on  the  fame  line,  perform  fuccefiive- 
ly  the  fame  manoeuvre,  as  each  gets  into  the  wake  of 
the  fliip  that  leads  the  van  of  the  line  or  fquadron,  tack¬ 
ing  or  veering,  bearing  away  or  coming  to  the  wind  in 
the  fame  point  of  the  wake  of  the  leading  fhip,  they  are 
faid  to  manoeuvre  in  fnccefjion .  cJ 

There  are  ufually  reckoned  five  orders  of  failing,  ex-HMra! 
clufivc  of  the  line  of  battle,  the  order  of  retreat, 

In  the  firft  order  (fee  Plate  DLXIV.  fig.  I.  and  2.)  the^J^ 
fleet  is  arranged  on  the  flarboard  or  larboard  line  of  p]2!| 
bearing,  all  the  fliips  fleering  the  fame  courfe.  In  DLX 
thefe  cafes  the  fleet,  by  hauling  the  wind  when  in  the 
ftarboard  line,  as  in  fig.  J.  will  be  ready  to  form  the  Fig.  i.l 
line  on  the  flarboard  tack  *,  and  when  ranged  on  thei. 
larboard  line  of  bearing,  as  in  fig.  2.  it  will,  by  tack¬ 
ing,  be  ready  to  form  the  line  on  the  larboard  tack. 

N.  B.  The  arrows  annexed  to  the  diagrams  on  the 
plates,  mark  the  direction  of  the  wind,  as  in  ordinary 
charts. 

This  firft  order  of  failing  is  now  feldom  employed, 
except  in  palling  through  a  narrow7  ftrait.  In  thefecond 
order  of  failing,  the  fleet  fleering  any  proper  courfc,  is 
ranged  in  a  line  perpendicular  to  the  direction  of  the 
wind,  as  in  fig.  3.  This  fecond  order,  befides  being  pig.  3! 
equally  defective  with  the  former,  is  fubje6t  to  the  ad¬ 
ditional  difadvantage  of  rendering  it  extremely  difficult 
for  the  fliips  to  tack,  without  each  fliip  falling  on  board 
that  next  a-ftern. 

In  the  third  order  of  failing,  the  whole  fleet  is  clofe 
hauled,  and  ranged  on  the  two  lines  of  bearing,  fo  as  to 
form  an  angle  of  12  points,  having  the  admiral’s  fliip 
(A  fig.  4.)  in  the  angular  point,  and  the  whole  fleet  Fig.  41 
fleering  the  fame  courfe.  Thus,  fuppofing,  as  in  the 
plate,  the  wind  at  north,  the  flarboard  divifion  of  the 
fleet  will  bear  W.  N.  W.  of  the  .admiral,  and  the  lar¬ 
board  E.  N.  E.  This  order  in  fmall  fleets  or  fquadrons, 
is  fuperior  to  either  of  the  former  ;  but  wffien  the  fleet  is 


numerous,  the  line  will  be  too  much  extended. 


In  the  fourth  order,  the  fleet  is  divided  into  fix  or 
more  columns,  and  is  thus  more  concentrated.  The 
commanders,  ranged  on  the  two  lines  of  bearing,  have 
their  fquadrons  aflern  of  them  on  two  lines  parallel  to 
the  dire 61  ion  of  the  wind  j  the  firft  fliips  of  each  column 
being,  with  refpedt  to  the  commander  of  the  fquadron, 
the  one  on  his  ftarboard,  and  the  other  on  his  larboard 
quarter.  The  diftance  between  the  columns  fhould  be 
fuch  that  the  fleet  may  readily  be  reduced  to  the  third 
order  of  failing,  and  from  that  to  the  order  of  battle. 

This  order  is  adapted  for  fleets  or  convoys  eroding  the 
ocean,  and  is  reprefen  ted  in  fig.  5.  But  as  it  requires  pig. 
much  time  to  reduce  a  fleet  from  this  order  to  that  of 
battle,  it  is  defedlive  when  in  prefence  oi  an  enemy. 

In  the  fifth  order,  the  fleet,  clofe  hauled,  is  arranged 
in  three  columns  parallel  to  each  other  *,  the  van  com¬ 
monly  forming  the  weather,  and  the  rear  the  lee  co- 
lumn.  See  fig.  6.  Fig.  7.  reprefents  the  fame  order,  Fig.  * 
except  that  each  column  is  here  fubdivided  into  two,  7. 
with  the  fliip  bearing  the  commander  of  each  fquadron 
in  the  centre  of  each  fubdivifion.  r  t 

In  forming  the  order  or  line  of  battle,  the  fliips  ot 
the  fleet  are  drawn  up  in  a  line  nearly  clofe  hauled, 
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val  Handing  under  eafy  fail,  fo  that  each  Hup  may  be  at  a 
•t  tics,  certain  diftance  from  the  (hip  immediately  a-head,  as  a 

<«-  / - 'cable’s  length,  or  half  that  diltance.  The  firefhips  and 

riV  frigates  a-head  and  aftern,  form  a  line  parallel  to  the 
r  *  former,  and  to  the  windward  of  it,  if  the  enemy  be  to 
the  leeward  ;  but  to  the  leeward  if  the  enemy  be  to 
windward.  This  order  is  denoted  by  fig.  8.  where  the 
fleet  is  failing  on  the  (larboard  tack,  with  the  wind  at 
o  north. 

Or!  of  When  a  fleet  is  compelled  to  retreat  before  a  fuperior 
relt.  force,  it  is  ufually  arranged  in  an  order,  the  reverfe  of 
the  third  order  of  failing  ;  the  divifions  of  the  fleet  be¬ 
ing  ranged  in  the  turn  lines  of  bearing,  fb  a^  to  form  an 
angle  of  1350  or  12  points,  the  admiral’s  (lnp  being  in 
the  angular  point,  and  the  frigates,  tranfports,  &c.  in¬ 
cluded  within  the,  wings  to  leeward.  See  fig.  9.  where 
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the  fleet  is  failing  right  before  the  wind.  Though  any 
other  dire&ion  may  be  taken,  the  two  lines  ft  ill  form 

1  the  fame  angle. 

of  The  order  of  convoy  is  that  in  which  the  (hips  are 
F*  all  in  each  others  wake,  (leering  in  the  fame  point  of 
the  compafs,  and  forming  a  right  line.  If  the  fleet  is 
numerous,  it  may  be  divided  into  three  column^,  which 
are  to  be  ranged  parallel  to  each  other,  that  of  the  ad¬ 
miral  occupying  the  centre,  and  all  (leering  the  fame 
courfe. 

Having  thus  deferibed  the  ordinary  pofitions  of  a 
fleet,  we  muft  explain  the  manoeuvres  by  which  they 
are  produced,  and  wre  (hall  begin  with  the  orders  of 

2  failing. 

M  odof  To  form  a  fleet  in  the  firff  order  of  failing,  fuppofing 
f°fng  the  jjie  {hipS  to  j-jg  jn  no  particular  order,  that  (hip  which  is 
to  lead  on  the  propofed  line  of  bearing  for  the  order  of 
failing,  runs  to  leeward  of  the  greater  part  of  the  fleet, 
and  then  hauls  her  wind  under  an  eafy  fail.  Each  of 
the  other  (hips  then  proceeds  to  take  the  proper  ftation, 
by  chafing  the  (hip,  which  is  to  be  a-head  of  her,  and 
when  in  the  wake  of  the  leading  (hip,  adjufts  her  quan¬ 
tity  of  canvas  fo  as  to  preferve  the  proper  diftance.  The 
(hips  thus  arranged  aftern  of  each  other,  are  in  the  line 
of  battle,  and  from  this  the  firft  order  of  failing  is  form¬ 
ed,  by  each  (hip  bearing  away  at  the  fame  time,  and  all 
(leering  the  propofed  courfe. 

In  forming  the  fecond  order  of  failing,  the  leading 
(hip  runs  to  leeward  of  fo  many  of  the  fleet  as  that  each 
(lnp  may  readily  fetch  her  wake,  and  then  (leers  a 
courfe  eight  points  from  the  wind,  under  an  eafy  fail. 
The  line  is  formed  by  each  fliip  in  the  fame  manner  as 
in  the  firft  order,  except  that  before  bearing  away,  the 
line  is  perpendicular  to  the  direclion  of  the  wind,  or 
each  (hip  has  the  wind  on  her  beam. 

As,  in  the  third  order  of  failing,  the  admiraPs  (hip  is 
in  the  centre  •  to  produce  this  pofition,  the  fleet  being 
formed  in  a  line  on  one  of  the  lines  of  bearing,  and  the 
(hips  (leering  in  each  others  wake,  ten  points  from  the 
wind,  the  leading  or  leewardmoft  fliip  firft  hauls  her 
wind.  The  fecond  (hip  does  the  fame  as  foon  as  die 
gets  into  the  wake  of  the  former,  and  this  is  done  by 
each  Oiip  till  the  admirals  (hips  haul  their  wind,  when 
they  reach  the  wake  of  the  leading  (hip.  At.  the  fame 
time  that  the  admiral’s  (hip  hauls  her  wind,  the  ftern- 
nioft  half  of  the  fleet  does  the  fame.  The  (hips  are 
now  in  the  third  order  of  failing,  from  which  the  fleet 
can  be  formed  in  the  line  of  battle  on  either  tack. 

To  form  the  fourth  order  of  failing  (fee  N°  38.),  the 
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commanding  admirals  range  themfelves  on  the  two  lines  Naval 
of  bearing,  at  a  proper  diftance  from  each  other,  fteer-  *  a  1C-  ^ 
ing  the  propofed  courfe,  and  the  (hips  of  the  feveral  ^ 
columns  take  each  their  refpedtive  places,  parallel  to  pourth  or- 
each  other,  and  forming  lines  in  the  direction  of  the  der. 
wind.  ^  t  66 

T«  form  the  fifth  order,  the  three  leading  (hips  of  Fifth  orders 
the  divifions  take  their  pods  abreaft  and  to  leeward  of 
each  other,  keeping  their  wind  under  an  eafy  fail  j  then 
the  (hips  of  each  fquadron  make  fail,  and  take  their 
refpe£tive  (lations  at  the  proper  diftance  aftern  of  their 
leaders,  while  the  commanders  of  each  divifion,  and 
the  correfponding  (hips  of  each,  keep  mutually  abreaft 
of  each  other.  .  6y 

In  forming  from  the  firft  order  of  failing,  if  the  (hips  To  form 
are  running  iarge  on  the  tack  that  anlwers  to  the  line  he  :me  of 
of  bearing  on  which  they  fail,  and  if  the  fine  is  to  be  att  e* 
formed  on  the  fame  tack,  all  the  (hips  haul  thtir  wind 
at  once,  or  as  quickly  as  puftible  after  the  next  to 
windward  \  but  if  they  be  on  the  other  tack,  with  re- 
fpedl  to  the  line  of  bearing,  they  all  haul  their  wind 
and  tack  or  veer  together.  It  the  line  of  battle  is  to  be 
formed  on  the  other  line  of  bearing,  the.  (hip  mod  to 
leewards  veers  or  tacks,  and  hauls  her  wind,  while  the 
reft  of  the  fleet  veer  or  tack  at  the  fame  time,  and  fteer 
with  the  wind  four  points  free,  and  each  fliip  hauls  her 
wind  as  foon  as  (lie  gets  within  the  wake  of  the  leader. 

See  fig.  10.  Plate  DEXIV.  and  fig.  I.  Plate  HLXV. 

Suppofe  the  fleet  running  before  the  wind  in  the  fe- 
cond  order  of  failing  ;  to  form  the  line  from  this  pofi¬ 
tion,  all  the  lliips  haul  up  together  on  the  proper  tack, 
prefenting  their  heads  eight  points  from  the  wind  at  the 
line  on  which  they  are  arranged  }  the  leading  fliip  then 
hauls  her  wind,  immediately  making  fail,  or  Ihortening 
fail,  fo  as  to  clofe  or  open  the  order,  and  the  fame  is 
done  fucceflively  by  all  the  reft  (fee  fig.  2.).  5 

In  a  fleet  running  large  in  the  third  order,  the  line 
of  battle  is  formed  by  the  wing  which  fe  in  the  line  of 
bearing  correfponding  to  the  tack  on  whicluthe  line  is 
to  be  formed,  and  the  fliip  at  the  angle  hauling  their 
wind  together,  while  the  fliips  of  the  other  wing  haul 
up  together  eight  points  from  the  wind.  Each  fliip 
moving  in  this  diredlion,  till  (he  reach  the  wake  of  the 
other  wing,  when  (he  hauls  clofe  up  (fee  fig.  3O* 

In  forming  the  line  of  battle  on  the  fame  tack  from 
the  fifth  order  of  failing  (as  the  fourth  is  not  calculated 
for  forming  a  line  of  battle),  the  centre  brings  to,  fo  as 
only  to  keep  fteerage  way  \  the  weather  column  bears 
away  two  points,  and  when  it  gets  a- head  of  the  ctntie, 
hauls  its  wind,  while  the  (hip?  of  the  lee  column  tack 
together,  and  crowd  fail  to  gain  the  wake  of  the  centre, 
whey  they  retack  together,  and  complete  the  line  (ice 
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fig.  4.)  ;  or,  the  weather  column  bring:'  to,  while  the 
centre  and  lec  tack  together,  and  bear  away  two  points 
free.  When  the  (hips  of  the  centre  column  have  gained 
the  rvake  of  the  van,  they  retack  together,  and  bring 
to;  and  when  thofe  of  the  lee  have  gained  the  rear 
line,  they  retack  together,  and  all  (land  on  ;  or  laftly, 
the  lee  column  brings  to,  the  centre  runs  under  eafy 
fail  two  points  free,  to  get  a-head  of  the  rear  fquadron, 
while  the  rear  bears  away  under  a  prefs  ot  fail  two  points 
free,  to  get  a-head  of  the  centre  divifion. 

2.  Suppofe  theweatherandeentre  columns  tointcreliange. 
To  form  the  line  under  thefe  circumllances  ;  the  centre 
ftands  on,  while  the  weather  column*  bears  away  eight 
4  I  2  points, 


620 


Naval 

Tactics. 


Fig.  6. 


Fig-  7- 


Plate 

DLXVI. 


J-lg.  2. 


%•  3- 


Fig.  4. 


ri2-  5* 


W  A 

points,  and  having  reached  the  M  ake  of  the  centre,  which 
now  forms  the  van,  hauls  up;  the  lliips  of  the  Ice  column 
tack  together,  and  run  under  a  prefs  of  fail,  within  two 
points  free,  fo  as  juft  to  gain  the  rear  of  the  line  ;  when 
they  retack  together  (fee  fig.  5.),  or  the  lee  column 
brings  to,  while  the  centre  fquadron  bears  away  three 
points  under  eafy  fail  ;  and  having  reached- the  wake  of 
the  van,  hauls  up,  to  form  the  centre  divifion. 

3.  Suppofe  the  centre  and  lee  columns  to  interchange. 
The  lee  column  ftands  on  clofe  hauled  under  an  eafy 
fail,  the  weather  column  bears  away  two  points  under  a 
prefs  of  feil,  till  it  reach  the  head  of  the  line,  when  it 
hauls  up,  and  the  centre  bears  away  eight  points,  and 
when  in  the  wake  of  the  lee,  now  the  centre,  hauls  its 
wind.  (See  fig.  6.). 

4.  If  the.  weather  and  lee  columns  interchange  ;  the 
lee  column  ftands  on  under  a  prefs  of  fail  clofe  hauled, 
while  the  centre,  under  eafy  fail,  bears  away  two  points, 
and  when  it  reaches  the  wake  of  the  now  van  fquadron, 
hauls  its  wind,  and  the  weather  column  bears  away 
eight  points,  hauling  up  when  in  the  v  ake  of  the  centre. 
(See  fig.  7.). 

5.  Suppofe  the  centre  column  to  form  the  van,  and 
the  weather  the  rear  divifion.  Here  the  lee  column 
brings  to,  while  the  centre  bears  away  two  points, 
forming  the  line  a-head  of  the  former,  now  the  centre, 
and  the  weather  column  veers  away  feven  points  on  the 
other  tack,  forming  the  rear  fquadron.  (See  fig.  1. 
Plate  DLXVI.). 

6.  To  form  the  line  fo  that  the  lee  column  may  form 
the  van,  and  the  centre  the  rear.  The  lee  column  is  to 
ftand  on  under  a  prefs  of  fail,  while  the  weather  bears 
away  three  points  under  eafy  fail,  and  the  centre  bears 
away  eight  points,  the  (hips  of  each  column  hauling 
their  wind,  when  in  the  wake  of  the  now  van  divifion. 
(See  fig.  2.). 

7.  If  the  line  of  battle  is  to  be  formed  on  the  other 
tack,  fo  that  the  weather  (ball  form  the  van  divifion,  as 
in  the  firft  cafe,  the  fhips  of  the  weather  column  firft 
tack  fucceflively,  while  thofe  of  the  centre  and  lee 
ftand  on,  the  former  under  eafy  fail,  and  the  latter 
fhortening  fail,  the  leading  fhips  tacking  when  in  the 
wake  of  the  now  van,  taking  great  care  that  the  fhips 
of  the  centre  and  lee  draw  not  too  near  to  the  fternmoft 
fhips  of  the  van,  or  to  each  other.  (See  fig.  3.). 

8.  To  form  the  line  on  the  other  tack,  when  the 
centre  and  weather  columns  interchange.  The  weather 
column  brings  to,  while  the  centre  column  ftands  on,  till 
the  leading  fhip  be  fully  able  to  clear  the  weather  co¬ 
lumn,  when  the  fhips  of  the  centre  tack  fucceflively  as 
they  reach  the  wake  of  the  van.  The  lee  column 
ftands  on,  tacking  fucceflively,  as  the  fhips  get  into  the 
wake  of  the  van,  under  moderate  fail.  (See  fig.  4.). 

9.  In  forming  the  line  on  the  other  tack,  when  the 
centre  and  lee  interchange.  The  centre  brings  to, 
while  the  fhips  of  the  weather  tack  under  fliortened  fail, 
and  the  lee  under  a  prefs  of  fail  flands  on,  the  leading 
ftnp  having  gained  the  wake  of  the  line,  tacks,  and  is 
followed  in  fuccefiion  by  her  divifion.  The  centre  co¬ 
lumn  fills  and  ftands  on,  when  the  firft  fhip  of  that  co¬ 
lumn,  and  the  laft  of  the  lee,  bear  from  each  other  in 
a  direaion  perpendicular  to  that  of  the  wind.  (See 
%•  5*). 

I0*  To  form  on  this  fame  tack,  fo  that  the  weather 
and  lee  may  interchange.  The  weather  and  centre 
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bring  to,  while  the  lee  crowds  fail,  till  it  can  pafs  a-head 
of  the  weather  column,  when  the  fhips  tack  in  fuccefiion. 

As  foon  as  the  leading  fhip  of  the  centre,  and  the  laft  — r- 
of  the  lee  bear  from  each  other  in  a  line  perpendicular 
to  the  wind,  the  centre  fills,  and  tacks  in  fuccefiion 
when  in  the  wake  of  the  now  van,  and  the  fhips  of  the 
weather  column  do  the  fame  when  their  leading  fhip 
and  the  laft  of  the  centre  are  under  fimilar  circum- 
flances.  (See  fig.  6-)-  .  Fig.J. 

11.  Suppofe  the  centre  is  to  form  the  van,  and  the 
weather  the  rear,  in  forming  the  line  on  the  other  tack. 

The  weather  brings  to,  while  the  other  columns  make 
fail,  till  they  can  pafs  a-head  of  the  former  on  the  other 
tack,  when  they  tack  fucceflively.  The  weather  co¬ 
lumn,  when  the  others  have  pafied  it,  fills,  and  tacks  to 
form  the  rear.  (See  fig.  7.).  p. 

12.  Suppofe  now  the  lee  column  is  to  form  the  van.  S  7 
The  weather  and  centre  bring  to,  while  the  lee  crowds 
fail,  and  tacks  when  it  can  pafs  a-head  of  the  weather 
column.  When  the  laft  fhip  of  the  now  van  has  pafied 

to  windward  of  the  former  weather  column,  the  van 
fhortens  fail,  to  give  time  for  the  other  columns  to  form, 
and  the  weather  and  centre  fill  at  the  fame  time,  to  gain 
the  wake  of  the  van,  when  they  tack  in  fuccefiion.  (Seepjg  g 
%•  8.)*  68 

We  muft  now  fhew  how  a  fleet  may  be  difpofed  in  To  form 
the  principal  orders  of  failing  from  the  line  of  battle  ;t^e  orden 
and  here,  as  before,  we  have  feveral  varieties.  from  the 

1.  To  form  the  firft  order  of  failing  from  the  line  of  line  0f 
battle  on  the  fame  tack.  All  the  fliips  are  to  bear  battle, 
away  together  as  many  points  as  the  admiral  may  direft, 
keeping  in  the  line  of  bearing  for  the  proper  tack.  The 
fternmoft  firft  bears  away,  and  the  others  follow  in 
quick  fuccefiion  to  prevent  running  foul  of  each  other. 

2.  If  they  are  to  form  on  the  other  tack  ;  the  lead¬ 
ing  fhip  bears  away  four  points  to  leeward,  and  the  reft 
follow  in  fuccefiion.  The  fternmoft  fhip  having  bore 
away,  the  whole  haul  up,  and  will  be  in  bearing  for  the 


line  on  the  other  tack.  (See  fig.  9.). 


Fig*  y. 


3.  To  form  the  fecond  order  of  failing  from  the  line 

of  battle,  the  whole  fleet  is  to  bear  away  together  10 
points,  fo  that  when  the  headmofl  fhip,  which  firft  prefi¬ 
fes  fail,  fhall  come  abreaft  of  the  fecond  fhip,  the  fecond 
fhip  adapts  her  fail  to  keep  in  this  bearing,  and  fo  in 
fuccefiion,  each  taking  care  to  keep  the  preceding  fhip 
in  a  line  with  herfelf,  perpendicular  to  the  dire&ion  of 
the  wind.  The  whole  fleet  will  now  be  before  the 
wind.  (See  fig.  10.).  Fig.  10- 

4.  To  form  the  third  order,  the  whole  fleet  is  to  bear 
away  together  ten  points,  the  headmoft  half,  including 
the  centre  fhip,  carrying  a  degree  of  fail  to  prtferve  their 
line  of  bearing,  while  each  of  the  remaining  fhips  is 
fucceflively  to  fhorten  fail,  fo  as  to  form  the  other  line 
of  bearing  with  refpeft  to  that  on  which  they  were  be¬ 
fore  arranged.  (See  fig.  1.  Plate  DLXVII.). 

5.  To  change  from  the  line  of  battle  to  the  fifth  or¬ 
der  on  the  fame  tack.  Of  this  evolution  there  are  fe¬ 
veral  varieties,  but  we  fhall  mention  only  two  ;  firft, 
when  the  van  is  to  form  the  weather,  and  the  rear  the 
lee  column,  and  the  fleet  to  keep  as  much  as  poflible  to 
wdndward. — In  this  cafe  the  van  and  centre  tack  to¬ 
gether,  and  run  clofe  hauled  in  bow'  and  quarter  line, 
while  the  rear  proceeds  in  its  former  courfe  under  eafy 
fail.  When  each  fhip  of  the  centre  is  abreaft  of  the 
correfponding  fhip  of  the  rear,  the  centre  retacks,, 
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r^VII  is  to  form  the  lee,  and  the  rear  the  weather  column. 
l'  *  The  van  bears  away  under  eafy  fail,  and  goes  at  right 
angles  with  the  line  a-head,  while  the  centre  runs  two 
pofnts  free,  each  (hip  fleering  for  that  (hip  of  the  van 
which  is  to  be  a-breaft  of  her  when  in  column.  The 
diflance  muft  be  determined  by  the  leader  of  the  van, 
who  is  not  to  haul  up  with  her  divifion,  till  flie  and  the 
fternmoil  (hip  of  the  centre  column  are  in  a  line  at 
right  angles  with  the  wind,  when  both  Hand  on  under 
eafv  fail,  while  the  rear  crowds  fail  to  pafis  to  windward 
of  both.  (See  fig.  3.). 

6.  To  form  the  fifth  order  of  failing  from  the  line  of 
battle  on  the  other  tack— of  which  there  are  alfo  feve- 
ral  varieties ;  but  we  (hall  confine  ourfelves  to  two :  Firfl, 
when  the  van  is  to  form  the  weather,  and  the  rear  the 
lee  column  ;  the  van  tacks  in  fucceflion,  while  the  lead¬ 
ing  (hip  of  the  centre  is  to  tack  when  the  leader  of  the 
van  palfes  him  exaftly  to  windward,  in  which  thesis  fol¬ 
lowed  by  her  divifion,  and  the  rear  manoeuvres  in  the 
fame  manner  with  refpetf  to  the  centre.  (See  fig.  4.). 
Secondly,  when  the  rear- is  to  form  the  weather  and  the 
van  the  lee  column  ;  the- van  tacks  in  fucceflion,  and 
when  about,  cither  (hortens  fail,  or  brings  to,  to  allow 
the  other  columns  time  to  form.  The  centre  and  rear 
then  crowd  fail,  and  tack  in  fucceflion,  the  former  tack¬ 
ing  when  its  leader  has  the  centre  of  the  Ice  column  in 
a  fine  at  right  angles  with  the  wind,  or  when  its  centre 
palfes  a-ftern  of  the  lee  column.  When  the  centre  has 
tacked,  it  regulates  its  rate  of  failing  by  the  lee,  and 
both  wait  for  the  rear  to  pafs  to  windward.  The  rear 
tacks  when  the  leader  has  the  firfl  (hip  of  the. lee  in  a 
line  at  right  angles  with  the  wind,  or  when  its  centre 
(hip  pailes  a-ftern  of  the  centre  column.  (See  fig*  5*)* 

7.  Fig.  6.  represents  the  order  of  retreat  formed 
from  the  line  of  battle,  the  whole  fleet  going  four 
points  free.  This  evolution  is  fo  feldom  required  in  a 
Britifli  fleet,  that  we  need  not  dwell  on  it. 

There  are  various  evolutions  or  manreuvres  perform¬ 
ed  by  a  fleet  when  in  line  of  battle,  fome  of  which  %ve 
muft  here  deferibe. 

Sometimes  the  fleet  has  to  form  the  line  on  the  other 
tack,  by  tacking  in  fucceflion.  To  do  this,  the  leading 
fhip  of  the  fleet  tacks  firfl,  after,  making  more  fail,  .or 
after  the  fecond  has  Shortened  fail,  to  increafe  the  in¬ 
terval  between  them.  When  the  firfl  flop  is  about, 
either  the  fecond  makes  more  fail,  or  the  third  (hortens 
fail,  and  as  foon  as  the  fecond  gets  into  the  wake  of  the 
leader,  (he  tacks,  putting  down  the  helm  juft  a*,  fhe 
opens  the  weather  quarter  of  the  firfl  fhip,  already  on 
the  other  tack.  In  the  fame  manner,  each  of  the  other 
flii ps  tacks  when  in  the  wake  of  the  leader  •,  and  the 
fliip  $  already  about  muft  preferve  their  proper  diftances, 
by  fhortening  fail,  if  neceflary,  till  the  whole  fleet  be 
on  the  other  tack.  If  a  fhip  fhould  mils  flays,  fhe  muft 
immediately  fill  again  on  the  fame  tack,  and  make  fail 
with  all  poilible  expedition,  taking  care  not  to  fall  to 
leeward.  Thus  fhe  will  get  a-head,  and  to  windward 
of  the  following  fhips,  which  will  fucceflively  perform 
their  evolutions  in  the  wake  of  the  (hips  that  are  already 
on  the  other  tack,  Handing  on  rather  further  than  if  the 
fhip  a-head  had  not  miffed  flays.  (Sec  fig.  7.)* 

But  fuppofe  the  (hips  are  not  to  tack  in  fucceflion. 


To  form  the  line  on  the  other  tack,  the  whole  fleet 
veers  together ;  the  rear  fliip  hauls  her  wind  on  the  *ac*ics< 
other  tack,  and  Hands  on,  while  the  reft  go  two  points 
free  on  the  other  tack,  and  haul  up  as  they  fucceffively 
gain  the  wake  of  the  leading  fhip.  (See  fig.  8.).  Fig.  8. 

If  the  line  is  to  veer  in  fucceflion,  the  van  fliip  veers, 
and  Hands  four  paints  free  on  the  other  tack,  hauling 
her  wind  when  clear  of  the  fternmoit  fhip,  and  the  reit 
follow  and  haul  up  in  lucceflion.  (See  fig.  9.).  Fig.  <?. 

Sometimes  the  fleet  lias  to  turn  to  windward  while  in 
line  of  battle.  The  bell  way  to  do  this,  when  there  is 
good  fea-room,  is  for  all  the  fliips  to  tack  together, 
when  the  fleet  will  be  111  line  of  battle  on  the  one  board, 
and  in  bow  and  quarter  line  on  the  other.  If,  however, 
the  fleet  be  turning  to  windward  in  a  narrow  channel, 
it  is  beft  tor  the  fliips  to  tack  in  fucceflion,  as,  were  they 
all  to  tack  together,  the  van  would  be  foon  in  with  the 
land  on  one  fide,  while  the  Hern  fhip,  loon  after  the 
fleet  had  retaeked,  would  be  too  near  the  land  on  the 
other  fide. 

If  the  van  and  centre  are  to  interchange  *,  the  van  is 
to  bear  away  a  little,  and  then  bring  to,  while  the  centre 
paffes  on  to  windward,  edging  a  little,  to  get  a-head  of 
the  former  van  on  the  fame  line  ;  the  rear,  coming  on 
under  an  eafy  fail,  edges  away  like  wile,  to  gain  the 
wake  of  the  now  centre  fquadron,  (See  fig.  10.).  Fig.  it.' 

If  the  van  and  rear  are  to  interchange  *,  the  van  and 
centre  are  to  bear  away  a  little,  and  then  bring  to,  fo 
that  the  van  may  bear  away  a  little  more  to  the  lee¬ 
ward  than  the  centre.  The  rear  flands  on  to  gain  the 
head  of  the  line  ;  and  when  a-breaft  ot  the  former  van, 
the  centre  fills,  and  both  Handing  on,  form  a-head  of  the 
now  rear,  by  edging  down  till  they  are  in  a  line  with 
it.  (See  fig.  11.).  Fig.  11. 

If  the  centre  and  rear  are  to  interchange  \  the  van 
flands  on  under  an  eafy  fail,  while  the  centre  bears 
away  a  little,  and  brings  to,  and  the  rear  at  the  fame 
tim'e  carries  a  prefs  of  fail  to  pafc  the  centre  to  wind¬ 
ward,  and  get  into  the  wake  of  the  van.  The  van  and 
centre  then  edge  away  to  gain  the  line,  with  the  noWp^  ^ 
rear  fquadron,  which  then  fills.  (See  fig.  12.).  *  ^0* 

Several  evolutions  are  required  while  a  fleet  is  in  theTomanoeu- 
fifth  order  of  failing,  and  of  thefe  we  lliall  notice  fome  vre  in  the 

of  the  more  important.  offailin^ 

When  the  columns  are  to  tack  in  fucceflion,  the  fliips  * 
of  the  lee  muff  tack  firfl,  as  they  have  muft  diflance  to 
run,  and  when  the  leader  of  the  centre  comes  a-breaft. 
of  the  leader  to  leeward,  or  at  right  angles  with  the 
elofe-hauled  line  on  the  other  tack  on  which  the  leader 
of  the  lee  is  now  moving,  fhe  tacks  and  is  followed  fuc- 
ccflively  by  the  fliips  of  her  divifion.  The  weather 
column  manoeuvre-  in  the  fame  manner,  paying  the  fame 
regard  to  the  centre.  Here  the  weather  column  is  ftrli 
to  windward,  and  fhould  the  columns  have  doled  too 
much,  or  be  too  far  afun-ler,  the  order  may  be  recover¬ 
ed,  either  by  the  lee  or  windward  column  bearing 
away,  fo  as  to  make  an  angle  equal  to  that  propofed 
between  any  column,  and  a  line  joining  the  leader  of 
that  column,  and  the  fternmoft  fliip  of  the  next.  (See 
fig.  13.).  Fig.  13. 

When  all  the  columns  are  to  tack  together  \  the 
fternmoft  fliips  put  in  flays  together  ;  and  when  in  flays, 
their  feconds  a-head  put  down  their  helms,  and  fo  on 
through  the  whole  fleet.  Each  column  will  then  be  in 
bow  and  quarter  line.  (See  fig.  14.),  Fig.  14. 

When 
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When  the  columns  are  to  veer  In  fucceflion  ;  the 
leader  of  the  lee  column  muft  fleer  four  points  free  on 
the  other  tack,  followed  by  the  {hips  of  that  divifion, 
and  when  fhe  is  clear  of  the  fternmoft  fhips  of  that  divi¬ 
fion,  file  hauls  up.  The  fame  evolution  is  performed 
by  the  centre  and  weather  {hips  fucceflively,  (landing  on 
till  they  bring  the  point  at  which  the  lee  column  began 
to  veer  to  bear  in  a  right  line  to  leeward  of  them.  They 
likewife  fucceflively  fpring  their  luffs  when  the  point  at 
which  the  lee  column  hauled  its  wind,  bears  right  to 
•leeward.  (See  fig.  15.). 

Suppofe  the  fleet,  when  in  the  fifth  order  of  failing  is 
to  turn  to  windward  ;  let  the  fhips  be  fo  arranged  that 
the  leaders  and  correfponding  fhips  may  be  in  the  direc¬ 
tion  of  the  wind.  The  van  fhips  muft  tack  together, 
which  are  followed  in  fucceflion,  each  by  the  remain¬ 
ing  {hips  of  the  divifion,  when  they  reach  the  wake  of 
their  leaders,  or  the  fame  point  when  they  tacked  \  fo 
that  there  will  always  be  three  fhips  in  flays  at  once,  till 
the  whole  fleet  is  on  the  other  tack.  The  fleet  then 
Hands  on  to  any  propofed  diflance,  and  retacks  as  be¬ 
fore.  (See  fig.  1.  Plate  DLXVIII.). 

When  the  weather  and  centre  columns  interchange } 
the  weather  and  lee  lie  to,  or  only  keep  fleerage  way. 
The  centre  column  tacks  together,  and  forming  a  bow 
and  quarter  line,  goes  clofe  hauled  to  gain  the  wake  of 
the  weather  column  \  it  then  tacks  together,  and  Hands 
-on,  while  the  weather  column  bears  away  to  its  new 
•ftation  in  the.  centre,  and  the  Ice  column  fills.  (See  fig. 
2.). 

When  the  weather  and  lee  columns  are  to  inter¬ 
change  *,  the  centre  column  muft  bring  to  \  while  the 
lee  Hands  on  under  a  prefs  of  fail  \  and  when  its  ftern- 
mofl  fhip  can  pafs  to  windward  of  the  van  of  the  centre 
column,  that  is,  when  the  centre  fhip  of  the  lee  is  in  a 
perpendicular  line  to  the  direction  of  the  wind  with  the 
van  of  the  centre  column,  the  lec  column  then  tacks 
together,  and  Hands  on  clofe  hauled  till  it  comes  in  a 
line  with  the  centre  column,  when  it  goes  large  two 
points  to  get  into  the  fituation  which  the  weather  co¬ 
lumn  left ;  and  then  veers  together,  hauling  the  wind 
for  the  other  tack.  At  the  beginning  of  the  evolution 
the  weather  column  bears  away  together  under  little 
fail,  and  goes  large  fix  points  on  the  other  taek,  to  get 
into  the  wake  of  the  centre  column  \  it  then  hauls  to 
the  former  tack,  going  two  points  large,  till  it  comes  a  - 
breaH  of  the  centre  column,  when  it  brings  to,  and 
waits  for  the  now  weather  column.  (See  fig.  3.). 

Suppofe  the  weather  column  is  to  pafs  to  leeward  ; 
the  weather  column  is  to  Hand  on  under  eafy  fail,  while 
the  centre  and  lee  tack  together,  carrying  a  prefs  of  fail 
till  they  reach  the  wake  of  the  weather  column,  when 
they  retack,  and  crowd  fail  till  they  come  up  with  it. 
The  weather  column,  when  the  others  have  gained  its 
wake,  bears  away  two  points,  to  gain  its  Hation  to  lee¬ 
ward,  when  it  brings  to,  till  the  other  columns,  now  the 
weather  and  centre,  come  up.  (See  fig.  4.). 

Suppofe  the  lee  column  is  to  pafs  to  windward.  The 
weather  and  centre  columns  bring  to,  while  the  lee  co¬ 
lumn  carries  fail  and  tacks  in  fucceflion  as  foon  as  the 
leading  fliip  can  weather  the  headmofi  fhip  of  the  wea¬ 
ther  column  ;  and  when  arrived  on  the  line  on  which 
the  weather  column  is  formed,  it  retacks  in  fucceflion, 
forms  on  the  fame  line,  and  either  brings  to  or  ftands 
en  under  'eafy  fail.  If  it  brings  to,  the  other  two  co- 
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lumns  bear  away  together  two  points,  to  put  themfelves 
a-breafl  of  the  column  now  to  windward  5  but  if  the 
now  weather  column  flood  on  under  an  eafy  fail,  they 
may  bear  away  only  one  point,  to  gain  their  proper  fta- 
tion\  (See  fig.  5.).  .  Fi 

It  is  of  the  greatefl  importance  that  each  fliip  of  a 
fleet  or  fquadron  preferve  her  proper  Hation  and  di¬ 
flance  with  refpect  to  the  refl.  Thefe  may  be  regu¬ 
lated  in  two  ways,  either  by  obfervation  with  the  qua- 
drant,  or  by  what  is  called  the  naval  fquare,  This 
fquare  is  ufually  conflrudled  in  the  following  manner. 

On  fome  convenient  place  in  the  middle  of  the  quar-  - 
ter-deck  is  deferibed  the  fquare  ABCD,  fig.  6.  having tiom  and 
the  fides  AD  and  BC  parallel  to  the  keel  of  the  ihip.ufe  of  tin 
Through  the  centre  G,  the  line  EF  is  drawn  parallel  to r!avai 
AD  or  BC,  and  the  diagonals  AC  and  BD  are  drawn.  &uar*' 
The  angles  EGD,  EGC  are  bifecled  by  the  flraight  ' 
lines  GH,  GI,  and  thus  the  naval  fquare  is  completed. 

Now  the  angles  FGD,  FGC  are  rz:  4  points  each,  be¬ 
ing  each  half  a  right  angle,  therefore  the  angles  EGD, 
EGC,  the  complements  of  thefe  angles,  are  eaeh  n  12 
points,  and  confequently  the  angles  EGH,  EG  I  are 
each  zz  6  points,  being  each  half  of  the  lafl  angles. 

Now,  if  a  fliip  be  running  clofe  hauled  on  the  {lar¬ 
board  tack,  in  the  direction  FE,  the  direction  of  the 
wind  will  be  IG,  and  her  clofe-hauled  courfe  on  the 
•other  tack  will  be  GC;  but  if  Hie  be  running  clofe 
hauled  on  the  larboard  tack  in  the  fame  direction,  her 
direction  when  clofe  hauled  on  the  ftarboard  tack  will 
be  GD. 

Now,  to  apply  the  naval  fquare  to  the  keeping  of 
fhips  in  their  refpeclive  flations,  fuppofe  the  fleet  formed 
on  the  fifth  order  of  failing,  dole  hauled,  the  cor¬ 
refponding  fhips  of  the  columns  coinciding  with  the  di¬ 
rection  of  the  wind,  in  order  to  run  to  windward  with 
.greater  facility.  The  correfponding  {flips  in  the  column 
mufl  be  kept  in  the  direction  of  GH,  or  GI,  aeeording 
to  the  direction  of  the  wind  and  the  taek  they  are  on, 
while  all  the  fliips  of  the  fame  column  mufl  be  in  the 


direction  of  EF.  (See  fig.  7.). 
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Again,  fuppofe  the  fliips  arranged  in  three  columns 
on  one  of  the  lines  of  bearing,  and  clofe  hauled  on  the 
other  tack.  The  fliips  of  each  column  will  be  in  the 
direction  of  one  of  the  diagonals,  while  the  correfpond¬ 
ing  fliips  of  the  other  columns  will  be  in  the  direction  of 
-the  other  diagonal.  (See  fig.  8.).  Fig.  8. 

Sometimes  the  line  of  battle  is  difordered  on  fhe  72 
wind’s  fliifting,  and  requires  to  be  reflored.  Of  this^o 
there  are  feveral  cafes,  a  few  of  which  we  (hall  notice.  battle  c 

1.  When  the  wind  comes  forward  lefs  than  6  points.  of 
In  this  cafe  the  whole  fleet  except  the  leader  brings  to.  wind. 
The  leading  fliip,  that  iht  fame  diftances  between  the 
fliips  may  be  preferved  on  reftoring  the  line,  fleers  a 
courfe  as  a  b  (fig.  9.),  fo  as  to  be  at  right  angles  with  Fig.  p.  [1 
the  middle  point  between  the  former  and  prefent  direc¬ 
tion  of  the  wind.  His  required  courfe  may  be  known 
by  adding  half  the  number  of  points  the  wind  has  flnifted 
to  eight  points,  and  applying  this  fum  to  the  former 
clofe-hauled  courfe.  When  the  leader  has  arrived  at 
the  new  clofe-hauled  line  with  refpecfl  to  the  feeond 
fliip  a-head,  this  fliip  immediately  fills,  and  bears  away 
as  many  points  as  the  leader  \  and  when  both  thefe  have 
reached  the  clofe-hauled  line  with  refpeeft  to  the  third 
fliip,  (lie  alfo  fills,  and  bears  away  ;  and  thus  with  the 
refl  in  fucceflion )  and  when  they  have  got  into  the 

clofe-hauled 
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aval  elofe-hauled  line  be  with  the  flernmofl  fiiip,  they  all  the  weather, 
haul  their  wind  together,  and  the  Hern  molt  fhip  fills 
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and  Hands  on  elofe  hauled. 

This  may  be  expeditioufly  performed,  if  the  whole 
fleet  fall  off  as  foan  as  the  wind  fhifts,  the  fame  number 
of  points,  and  the  leader  bear  away  eight  points  from 
the  middle  between  the  former  and  prefent  diredtions  of 
the  wind,  or  when  the  wind  fhifts  nearly  fix  points,  if 
the  leader  bear  away  eight  points  from  the  prefent  di¬ 
rection  of  the  wind,  and  hauls  her  wind  as  foon  as  the 
flernmoft  (hip  bears  from  her  in  the  elofe-hauled  line, 
while  the  feeond  fiiip  bears  away  when  (he  reaches  the 
wake  of  the  leader,  and  hauls  her  wind  when  Hie  has 
again  gained  his  wake.  The  third,  fourth,  &c.  fiiips 
bear  away,  and  alfi>  haul  their  wind  in  fuceeffion,  till 
the  item  molt  and  the  whole  line  be  formed  again.  (See 
fig.  10.). 

2.  Suppofe  the  wind  comes  forward  lefs  than  fix 
points,  and  the  order  of  battle  is  to  be  re-formed  on 
the  other  tack.  In  this  eafe  all  the  (hips  are  to  veer 
round  till  their  heads  eome  to  the  requifitc  point  with 
refpedt  to  their  former  eourfe,  when  the  rear  fiiip,  now 
become  the  van,  hauls  elofe  by  the  wind,  followed  fuc- 
cefiively  by  the  other  (hips.  Should  the  wind  come  a- 
head  more  than  fix  points,  but  lefs  than  twelve,  the  fleet 
is  to  manoeuvre  as  before,  but  if  it  (Lift  cxaClly  twelve 
points  a-head,  the  tack  mull  be  changed. 

3.  Lafily,  fuppofe  the  wind  to  (Lift  oft — if  lefs  than 
two  points,  the  leader  hauls  her  wind,  while  the  fleet 
Hands  on  as  before,  each  fueeefiively  hauling  her  wind 
as  file  gains  the  wake  of  her  leader.  If  the  taek  is  to  be 
changed,  the  whole  fleet  tack  together,  and  the  fiern- 
moft  fiiip,  now  the  leader,  hauls  up,  while  the  refl  bear 
down  and  haul  up  in  fueceflion. 

Should  the  wind  change  16  points,  all  the  fiiips  im¬ 
mediately  brace  about  for  the  other  taek,  by  which 
means  the  fleet  will  be  going  four  points  large  ;  then 
the  fiiips  inflantly  tacking  or  veering  together,  the  or¬ 
der  of  battle  will  be  reflored  or  formed  again  on  the 
fame  tack  as  before  the  wind  changed. 

It  is  inconfifient  with  the  nature  of  our  plan  to  be 
more  minute  on  the  various  evolutions  of  a  fleet,  when 
not  in  a61ion  with  the  enemy.  Our  nautical  readers 
will  find  abundant  information  of  this  kind  in  the  ufual 
works  on  naval  tadlics,  efpeeially  the  Elements  and 
Fraflice  of  Rigging,  Seamanfhip,  IS  aval  Ta  flics ,  &e. 
of  whieh  the  latefi  edition  is  in  4  vols  8vo.  ;  and  The 
System  of  Naval  Ta  flics ,  with  coloured  figures ,  both 
publifhed  by  Steel. 

Having  deferibed  and  illufl rated  the  principal  evo¬ 
lutions  which  are  performed  by  fleets  or  fquadrons 
under  ordinary  circumflances,  we  are  prepared  to  con- 
fider  the  nature  and  confequences  of  a  naval  engage¬ 
ment. 

In  forming  a  fleet  for  battle,  it  is  proper  to  conflder 
the  fize  and  number  of  the  {hips  of  whieh  it  is  to  eon- 
fift,  and  the  diftance  at  whieh  they  are  to  be  placed 
with  refptdi  to  each  other.  In  the  prefent  fyftem  of 
naval  warfare,  it  is  generally  deemed  of  advantage  to 
have  the  fiiips  that  are  to  form  the  principal  line  as  large 
as  poflible  ;  for  tlfbugh  large  fiiips  are  not  fo  eafily  and 
expeditioufly  worked  as  tliofe  of  a  final  ler  fize,  they  are 
moll  ferviceable  during  the  a£lion,  both  as  carrying  a 
greater  weight  of  metal,  and  as  being  lefs  expofed  to 
material  injury,  either  from  the  enemy’s  (hot,  or  from 


In  boarding  too,  a  large  (hip  mufi  have 
greatly  the  fuperiority  over  a  fmaller,  both  from  her 
greater  height,  and  from  the  number  of  hands  whieh 
file  contains.  With  refpe£l  to  the  number  of  (hips,  it  is 
of  advantage  that  they  be  not  too  numerous,  as  if  the 
line  be  too  extenlive,  the  fignals  from  the  centre  are 
with  difficulty  obferved. 

In  arranging  a  fket  in  line  of  battle,  it  is  proper  to 
regulate  the  diftance  fo  that  the  ftiips  fiiall  be  fufficient- 
ly  near  to  fupport  each  other,  but  not  fo  elofe  as  that 
a  difabled  fhip  may  not  readily  be  got  out  of  the  line 
without  difturbing  the  reft  of  the  fleet.  74 

It  has  long  been  deemed  a  point  of  great  confequence  Advantages- 
with  the  commander  of  a  fleet  to  gain  the  weather  gage, 
or  to  get  to  windward  of  the  enemy,  before  coming  to  ^‘weather 
a6lion.  In  deciding  on  the  propriety  of  this,  niueu  will  gage, 
depend  on  the  relative  ftrength  of  eaeh  fleet,  and  on  the 
ftate  of  the  weather  at  the  time.  We  fiiall  ftate  the  ad¬ 
vantages  and  difad  vantages  of  the  weather  gage,  as 
they  are  commonly  laid  down  by  writers  on  naval 
tatties,  though  we  may  obferve  by  the  way,  that  if 
fleet  be  much  fu  peri  or  to  its  opponent,  it  is  feldom  of 
confequence  whether  it  engages  to  windward  or  to  lee¬ 
ward. 

A  fleet  to  windward  of  the  enemy  is  thought  to  pof- 
fefs  the  following  advantages.  It  may  approach  the 
leeward  fleet  at  pleafure,  and  can  of  eourfe  accelerate  or 
delay  the  beginning  of  the  engagement.  If  more  nu¬ 
merous,  it  may  fend  down  a  detachment  on  the  rear  cf 
the  enemy,  and  thus  throw  him  into  confufion.  It  may 
alfo  readily  fend  down  firefhips  on  the  enemy’s  fleet, 
when  thrown  into  confufion  or  difabled.  It  may  board 
at  any  time,  and  is  fcareely  incommoded  by  the  fmoke 
of  the  enemy.  The  reverfe  of  thele  circumflances,  cf 
eourfe,  ad  againft  a  leeward  fleet, 

The  disadvantages  of  being  to  windward  of  the  ene¬ 
my  refped  chiefly 'the  circumflances  attending  a  retreat, 
fliouid  this  be  n ocellar y.  The  windward  fleet  ean  fel¬ 
dom  retire  without  pafling  through  the  enemy’s  line  5 
and  if  in  attempting  to  retreat,  the  windward  ftiips  taek 
together,  tliofe  of 'the  leeward  fleet  may  do  the  fame, 
rake  the  weather  fiiips  in  flays,  and  follow  them  on  the 
other  tack,  having  now  the  advantage  of  the  wind.  In 
flormy  weather,  the  windward  ftiips  can  feldom  open 
their  lower  deck  ports,  and  the  lee  guns  arc  not  eafily 
managed  after  firing.  Again,  any  difabled  fiiips  can¬ 
not  eafily  quit  the  line  without  di (ordering  the  reft  of 
the  fleet,  and  expofing  either  that  or  themfelves  to  be 
raked  by  the  enemy  to  leeward.  A  leeward  fleet  lias 
the  advantages  of  ferving  their  lower  deck  guns  in  all 
weathers  \  of  being  able  to  retreat  at  pleafure  j  of  draw¬ 
ing  off  without  difficulty  their  difabled  fiiips  ;  of  form¬ 
ing  with  more  read i net's  the  order  of  retreat ;  or  of  con¬ 
tinuing  the  aclion  as  long  as  convenient  ;  of  having  it 
in  their  power  when  fuperior  in  number,  to  double  the 
enemy,  and  of  eannonading  with  great  effett  the  wind¬ 
ward  fiiips  as  they  bear  down  for  the  attaek. 

As  an  engagement  between  two  adverfe  fiiips  is  in 
fiime  meafure  an  epitome  of  an  engagement  between  two 
fleets,  we  fiiall  firft  briefly  deferibe  the  former,  as  it 
takes  place  under  ordinary  eireumffances,  and  (hall  then 
notice  the  ufual  mariner  of  conduaing  a  general  engage¬ 
ment. 

A  naval  engagement  may  be  divided  into  three  flages, 
the  preparation ,  the  aflion,  and  the  repair . 

When 


6i  4 


W  A  R. 


N  aval  When  an  enemy’s  {hip heaves  in  fight,  and  it  is  thought 

t  Ta^lcs*  t  advifable  to  bring  her  to  ah  engagement,  orders  are  firft 
given  to  clear  for  a61ion,  which  is  begun  by  the  boat- 
Defcription  fwain  and  his  mates  piping  up  the  hammocks,  in  order 
of  an  cn-  to  clear  the  fpace  between  decks,  for  the  more  eafy  ma- 
gagement  nagement  of  the  guns,  as  well  as  to  afford  the  men  on 
two  Hitps.  t^,e  quarter-deck,  &c.  a  better  prote&ion  againff  the 
y6  enemy’s  (hot,  the  hammocks  being  flowed  in  the  net- 
Prepara-  tings  above  the  gunwale  and  bulwarks.  After  this, 

tion.  the  boatfwain’s  mates  go  to  work  to  fecure  the  yards, 

which  is  done  by  faftening  them  with  ftrong  chains  or 
ropes  in  addition  to  thofe  by  which  they  are  fufpended. 
They  like  wife  get  ready  fuch  materials  as  may  be  ne- 
ceffary  for  repairing  the  rigging,  if  it  fhould  be  cut  a- 
way,  or  otherwife  damaged  by  the  enemy’s  ffiot.  In  the 
mean  time  the  carpenter  and  his  mates  prepare  (hot 
plugs  and  mauls,  to  flop  any  dangerous  (hot  holes  that 
may  be  made  in  the  hull  near  the  furface  of  the  water, 
and  provide  the  neceffary  iron  work  for  refitting  the 
chain-pumps,  if  their  machinery  fhould  be  injured  dur¬ 
ing  the  engagement;  while  the  gunner  and  his  mates, 
and  the  quarter  gunners,  examine  the  guns,  to  fee  that 
their  charges  are  dry,  and  provide  every  thing  that  may 
be  required  for  fupplying  the  great  guns  and  frnall  arms 
with  ammunition.  The  mafter  and  mafter’s  mates  fee 
that  the  fails  are  properly  trimmed,  according  to  the 
fituation  of  the  fhip,  and  increafe  or  reduce  them  as  may 
be  found  neceflary;  and  the  lieutenants  vifit  the  differ¬ 
ent  decks,  to  fee  that  all  is  clear,  and  to  take  care  that 
the  inferior  officers  do  their  duty. 

When  the  hoffile  iliipshave  approached  within  a  pro¬ 
per  diftance  of  each  other,  the  drums  beat  to  arms;  the 
boatfwainand  his  mates  pipe  all  hands  to  quarters !  All 
the  men  who  are  to  manage  the  great  guns  repair  im¬ 
mediately  to  their  refpe&ive  ft  aliens.  The  crows,  hand- 
fpikes,  rammers,  fponges,  powder-horns,  matches,  and 
train  tackles,  are  placed  in  order  by  the  fide  of  the 
guns:  the  hatches  are  immediately  clofed,  to  prevent 
fculkers  from  getting  below;  the  marines  are  drawn  up 
on  the  quarter-deck,  &c.  the  lathings  of  the  guns  are 
call  loofe,  and  the  tompions  withdrawn.  The  whole 
artillery,  above  and  below,  is  run  out  at  the  ports,  and 
levelled  to  the  point-blank  range,  ready  for  firing. 

The  aflicn.  When  thefe  neceffary  preparations  are  completed, 
and  the  officers  and  crew  ready  at  their  refpe&ive  (ra¬ 
tions,  and  when  the  two  (hips  are  fufficiently  near  each 
other,  in -a  proper  relative  fituation  for  the  (hot  to  take 
full  effed,  the  ad  ion  commences  with  a  vigorous  can¬ 
nonade  from  the  great  guns,  accompanied  by  the  whole 
efforts  of  the  fivivels  and  frnall  arms.  The  firing  is  fel 
ffom  performed  in  vollies,  as  that  would  (hake  the  fhip 
too  much,  but  the  guns  are  loaded  and  fired  one  after 
another,  with  as  much  difpatch  and  as  little  confufion 
as  poflible,  care  being  taken  to  fire  only  when  each  gun 
is  properly  direded  to  its  objed.  During  the  firing, 
the  lieutenants  traverfe  the  decks,  to  fee  that  the  battle 
is  profecuted  with  vivacity,  and  that  the  men  do  their 
duty,  while  the  midfifipmen  fecond  their  injundions, 
and  give  the  neceffary  affiftance  where  required,  at  the 
guns  committed  to  their  charge.  The  youngeft  of  thefe 
inferior  officers  are  generally  employed  to  carry  orders 
from  the  captain.  The  gunners  are  all  this  time  em¬ 
ployed  in  the  magazines,  filling  cartridges,  which  are 
carried  along  the  decks  in  boxes  by  the  boy*  of  the 
Jhip.  When  the  a&ion  has  continued  fo  long,  or  has 
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produced  fuch  an  effe&,  that  one  of  the  Ihips  muff  yield 
or  retreat,  if  the  vanquifhed  (hip  cannot  get  off,  (he 
acknowledges  her  inferiority  by  ftriking,  or  hauling 
down  her  colours,  when  (he  is,  as  foon  as  pofiible,  taken 
poffeffion  of  by  the  vidor,  the  commander  of  which 
fends  a  part  of  his  own  crew  into  the  captured  (hip,  and 
brings  away  mod  of  her  officers  and  men  on  board  his 
own  (hip,  as  prifoners  of  war. 

The  engagement  being  concluded,  they  begin  tore-ReJ‘ 
pair  ;  the  guns  are  fecured  by  their  breechings  and 
tackles,  with  all  convenient  expedition.  Whatever  fails 
have  been  rendered  unferviceable  are  unbent,  and  the 
wTounded  mails  and  yards  ff  ruck  upon  deck,  to  be  fifhed 
or  replaced  by  others.  The  handing  rigging  is  knotted, 
and  the  running  rigging  fplieed  where  neceflary.  Pro¬ 
per  fails  are  bent  in  the  room  of  thofe  which  have  been 
difplaced  as  ufelefs.  The  carpenter  and  his  mates  are 
employed  in  repairing  the  breaches  made  in  the  {hip’s 
hull,  by  (hot  plugs,  pieces  of  plank,  and  (beet  lead. 

The  gunner  and  his  afliflants  are  buffed  in  replerifhing 
the  allotted  number  of  charged  cartridges,  to  (upply  the 
place  of  thofe  which  have  been  expanded,and  inrefitting 
whatever  furniture  of  the  guns  may  have  been  damaged 
by  the  action. 

A  general  engagement  between  twoadverfe  fleets  ofEngage- 
courfe  involves  a  greater  variety  of  circum fiances,  andmentbe- 
requires  greater  judgment,  and  more  comprehend vetween 
(kill  in  the  commanding  officer. 

When  the  commander  of  a  fleet  has  difeovered  an 
enemy’s  fleet,  his  principal  object,  if  he  be  fufficiently 
ftrong,  is  to  bring  it  to  a£lion  as  foon  as  poflible.  Every 
inferior  confideration  gives  way  to  this  important  obje<ff, 
and  all  neceffary  preparations  are  immediately  made  to 
prepare  for  fuch  an  event.  The  date  of  the  wind  and 
fituation  of  the  enemy  will  in  general  regulate  his  con¬ 
duct  with  regard  to  the  difpofition  of  his  (hips  on  that 
occafion.  To  facilitate  the  execution  of  the  admiral’s 
orders,  the  whole  fleet  is  difpoftd  in  three  fquadrons,  and 
each  of  thefe  claffed  into  three  divifions,  under  the  com¬ 
mand  of  different  officers.  Before  the  a£lion  begins, 
the  advene  fleets  are  drawn  up  in  tivo  lines,  as  formerly 
deferibed.  As  foon  as  the  admiral  difplays  the  fignal 
for  the  line  of  battle,  the  feveral  divifions  feparate  from 
the  columns  in  which  they  were  difpofed  in  the  ufual 
order  in  failing,  and  every  fhip  crowds  fail  to  get  into 
its  ftation  in  the  wake  of  the  next  ahead;  and  a  proper 
diflance  from  each  other  is  regularly  obferved  from  the 
van  to  the  rear.  The  admiral,  however,  occafionally 
contrails  or  extends  his  line,  fo  as  to  regulate  the  length 
of  his  line  by  that  of  his  adverfary.  This  is  more  par¬ 
ticularly  neceffary  to  prevent  his  being  doubled,  by 
which  his  van  and  rear  would  be  thrown  into  diforder. 

When  the  hoffile  fleets  approach  each  other,  thecourfes 
are  commonly  hauled  upon  the  brails,  and  the  top-gal¬ 
lant  fails  and  flay  fails  furled.  The  movement  of  each 
fhip  is  regulated  chiefly  by  the  main  and  fore-top  fails 
and  the  jib :  the  mizen-top  fail  being  referved  to  haffen 
or  retard  the  courfe  of  the  fhip;  and  by  filling  or  back¬ 
ing,  hoifting  or  lowering  it,  to  determine  her  velocity. 

The  fignal  for  a  general  engagement  is  ufually  difplay- 
ed  when  the  fleets  are  fufficiently  near  each  other,  to  be 
within  the  range  of  point-blank  fhot,  fo  that  the  guns 
may  be  levelled  with  fome  certainty  of  execution.  Af¬ 
ter  the  battle  has  commenced,  it  is  carried  on  much  in 
the  fame  manner  as  between  two  fhips,  except  that  each 
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*ics*  ments,  has  to  obferve  the  fignals  made  by  the  command¬ 
ing  officer,  and  repeated  by  the  frigates  on  the  van  and 
rear.  The  chief  objeft  of  the  admiral  is  to  keep  his 
line  as  complete  as  pofiible,  by  ordering  fhips  from  thofe 
in  referve  to  fupply  the  place  of  fuch  as  may  have  been 
difabled,  and  to  annoy  the  enemy  as  much  as  poffible, 
both  by  ftrengthening  the  feeble  parts  of  his  own  line, 
and,  if  circumftances  admit  of  it,  by  fending  down  fire- 
ffiips  upon  that  of  the  enemy.  When  the  engagement 
draws  near  a  clofe,  either  by  the  defeat  of  the  enemy, 
or  by  the  difabled  Hate  of  either  fleet,  fignals  are  made 
from  the  admiral  to  take  poffeffion  of  fuch  of  the  ene¬ 
my’s  fhips  as  have  ftruck,  to  tow  his  own  difabled  fhips 
into  a  place  of  fecurity,  and  either  to  chafe  the  remain¬ 
der  of  the  enemy’s  fquadron,  or,  if  that  be  impra&i- 
cable,  to  draw  off  his  own  fhips  to  be  refitted.  * 

Such  are  the  general  incidents  attending  an  engage¬ 
ment  at  fea,  modified  of  courfe  by  numerous  circum- 
1V„  ,„r_  fiances,  of  which  a  general  defeription  can  convey  no 
bell  Lives  idea.  There  are,  however,  various  movements  and  evo- 
cf\  Ad~  lutions  conne&ed  with  a  naval  engagement,  which  it 
an  will  be  neceffary  for  us  to  notice. 

Where  the  weather-gage  is  deemed  of  fufficient  im¬ 
portance,  it  is  often  an  object  with  two  fleets  to  difpute 
it  with  each  other.  When  the  enemy  is  to  windward, 
and  it  is  wifhed  to  gain  the  weather-gage  of  him,  the 
fleet  to  leeward  fhould  avoid  extending  itfelf  the 
length  of  the  enemy’s  line,  in  order  to  oblige  them  to 
edge  down  upon  theirs,  if  they  intend  to  attack  them  ; 
which  will  be  a  mean,  if  they  Hill  perfift  in  doing  fo, 
of  lofing  the  advantage  of  the  wind.  It  is  impoflible  for 
a  fleet  to  leeward  to  gain  to  windward,  fo  long  as  the 
enemy  keep  the  wind,  unlefs  a  change  happens  in  their 
favour  ;  therefore  all  that  a  fleet  to  leeward  can  do 
mufl  be  to  wait  with  patience  for  fuch  a  change,  of 
which  they  will  undoubtedly  avail  themfelves,  as  well 
as  of  any  inadvertency  the  enemy  may  commit  in  the 
mean  time.  And  as  long  as  the  fleet  to  leeward  does 
not  extend  its  line  the  length  of  the  enemy’s,  it  will  be 
impoflible  for  the  latter  to  bring  them  to  aflion  without 
running  the  hazard,  by  bearing  down,  of  lofing  the  ad¬ 
vantage  of  the  wind,  which  both  fleets  will  be  fo  defi- 
rous  of  preferving.  That  an  admiral  may  take  advan¬ 
tage  of  fuch  fhifts  of  wind  as  occafionally  happen,  he 
muft  endeavour  to  get  his  fhips  into  fuch  fituations 
where  thefe  fhifts  molt  frequently  take  place.  It  is  well 
known  to  experienced  naval  officers,  that  particular 
winds  reign  moft  on  certain  coaffs,  or  off  certain  head¬ 
lands.  Here,  therefore,  the  admiral  fhonld  await  the 
approach  of  the  enemy  ;  and  though  by  this  plan  he 
may  fometimes  be  unfuccefsful,  he  will  more  frequently 
gain  a  material  advantage.  The  difpofition  of  project¬ 
ing  headlands,  and  the  fetting  of  tides  and  currents, 
often  contribute  materially  towards  gaining  the  wind  of 
the  enemy.  The  fleet  to  windward  fhould  keep  that  to 
leeward  as  much  as  poffible  abreaft  of  it  ;  and  thus,  un¬ 
lefs  the  wind  changes  confiderably,  they  will  preferve 
the  advantage  they  have  gained.  They  fhould  alfo  force 
them  to  keep  their  wind,  unlefs  they  think  it  prudent 
not  to  engage,  in  which  cafe  it  would  be  better  to  keep 
altogether  out  of  fight. 

e  .  When  the  enemy  appears  defirous  of  avoiding  an  ac- 
to  oaJ  ^on>  there  are  various  methods  of  at  tempting  to  force  him 
to  engage  ;  as  firft,  when  he  has  the  weather  gage.  In 
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this  cafe  the  lee  fleet,  which  is  defirous  of  bringing  on 
an  engagement,  muft  keep  always  on  the  fame  tack 
with  the  enemy  to  windward,  taking  care  to  keep  their 
own  fhips  fo  exaClly  abreaft  of  the  enemy,  as  to  prevent 
lofing  fight  of  them  ;  and  hence  be  ready  to  take  ad¬ 
vantage  of  the  firft  favourable  fliift  of  wind  to  make  the 
attack.  An  alteration  of  the  courfe  may  be  belt  at¬ 
tempted  in  the  night.  The  lee  fleet  mufl  have  frigate3 
on  the  look-out,  and  thefe  muft  continually  give  notice 
by  fignal  of  the  manoeuvres  and  courfe  of  the  retreating 
fleet  to  windward.  Thus  the  weather  fleet  is  always 
expofed  to  purfuit,  without  being  able  to  get  off  unfeen  ; 
hence  muft  fooner  or  later  be  compelled  to  an  engager 
ment,  unlefs  they  can  get  into  fome  friendly  port,  or 
fhould  be  favoured  by  a  gale  of  wind  fufficient  to  difperfe 
both  fleets,  and  thus  prevent  the  poflibility  of  a  gene¬ 
ral  engagement. 

Secondly,  when  the  enemy  is  to  leeward. — If  the  lee 
fleet  keep  clofe  to  the  wind  in  the  order  of  battle,  the 
fleet  to  windward  is  to  ftand  on  in  the  fame  manner  till 
it  be  abreaft  of  the  enemy,  ffiip  to  fliip,  and  at  the  fame 
time  to  bear  away,  and  fleer  fo  as  to  bring  their  refpec- 
tive  opponents  on  the  fame  point  of  the  compafs  with 
themfelves.  Thus  the  adverfe  fleets  will  be  fufficiently 
near  each  other  to  begin  the  aClion,  by  each  {hip’s  pre- 
fenting  her  bow  to  the  fhip  abreaft  of  her  in  the  order 
of  failing,  which  may  be  eafily  changed  for  the  order 
of  battle,  by  all  the  (hips  hauling  together  clofe  to  the 
wind,  in  the  moment  which  precedes  the  aftion.  If  the 
fleet  to  leeward  appear  inclined  to  engage,  It  may  bring 
to,  to  prevent  lofing  time,  and  after  this  they  will  fiil 
as  foon  as  the  aflion  commences,  becaufe  it  is  of  ad¬ 
vantage  to  a  lee  line  to  be  advancing  a-head.  As  the 
lee  fleet  fills  and  Hands  in  clofe  by  the  wind,  the 
weather  line  fhould  keep  a-breafl,  before  it  bears  away, 
to  come  within  the  requifite  diftance,  that  the  van  fhip 
of  the  weather  fleet  may  always  keep  to  windward  of 
the  leading  fhip  of  the  lee  line,  and  be  guarded  againft 
any  fhift  of  wind  a-head. 

If  the  lee  fleet  bear  away  four  points  to  move  their  or¬ 
der  of  battle  on  the  other  tack,  and  avoid  the  aeftion,  filing 
off  in  fucceffion  in  the  wake  of  the  van  fhip,  the  wea¬ 
ther  line,  by  bearing  away  all  together  eight  points,  can¬ 
not  fail,  as  both  fleets  are  fuppofed  to  fail  equally,  to 
pafs  through  the  middle  of  their  line,  and  force  them  to 
fight  with  disadvantage,  if  their  extent  be  double  the 
dillance  between  the  two  fleets.  If  the  extent  of  the 
fleet  be  lefs  than  the  above  limitation,  then  the  weather 
fleet  will  divide  the  lee  fleet  more  unequally  ;  and  if 
the  diftance  between  the  fleets  be  confiderable,  the  wea¬ 
ther  fleet  will  be  able  to  break  through  the  line.  If 
the  lee  fleet  bear  away  four  points  all  together,  being  of 
equal  extent  with  the  fleet  to  windward,  and  their  di¬ 
ftance  from  each  other  equal  to  that  of  the  length  of 
one  of  the  lines  ;  fhould  the  weather  fleet  bear  away  at 
the  fame  time  eight  points,  they  will  approach  very  near 
the  fternmoft  of  the  retreating  fleet  ;  but  they  will  not 
have  it  in  their  power  to  cut  off  any  part  of  that  fleet, 
even  with  an  equality  of  failing  ;  fo  that  the  only  ad¬ 
vantage  gained  by  this  manoeuvre  will  be  an  ability  of 
attacking  the  rear,  and  bringing  it  to  a£lion. 

If  the  van  fhip  and  the  reft  of  the  weather  fleet  had 
a  fufficient  velocity  to  keep  the  centre  fhip  of  the  lee 
line  on  the  fame  point  of  bearing;  in  that  cafe,  the  lead¬ 
ing  fhip  may  break  through  the  enemy’s  line  about  the 
4  K  middle 


621 

Naval 

Ta<5lics. 


626 


Naval 

Tallies 


3i 

To  avoid 
coming  to 
a£Uon. 


$2 

To  double 
an  enemy. 


W  A  R. 


middle  fhip  of  the  centre  divifion  *,  for,  fuppofing  the 
fleets  in  the  order  of  battle,  on  the  (larboard  tack,  fleer¬ 
ing  eafl,  with  the  wind  at  fouth  fouth-eafl,  being  at  two 
leagues  di fiance  from  each  other,  both  the  lines  being 
four  leagues  in  extent  *,  then  the  lee  line  bearing  away 
all  together  four  points,  will  run  north-eafl  j  while  the 
fleet  to  windward,  bearing  away  all  together  eight 
points,  will  fleer  north  }  the  van  fhip  of  which  will 
keep  the  centre  divifion  of  the  lee  line  in  the  point  of 
bearing  north-well.  As  fhe  is  fuppofed  to  be  able  to 
continue  in  this  pofition,  it  follows,  that  the  van  of  the 
weather  line  mull  clofe  the  centre  of  the  flying  line  to 
leeward,  after  having  run  four  leagues.  1  lie  time  and 
diflance  neceffary  to  cut  off  a  retreating  fleet  may  al¬ 
ways  be  known  according  to  the  lafl  fuppofition.  If 
the  lee  fleet  ftiould  get  on  the  other  tack,  and  run  large, 
flill  in  the  order  of  battle,  they  will  be  fooner  forced  to 
a6lion  by  the  weather  fleet,  who  have  only  to  bear 
away  eight  or  nine  points  on  the  fame  tack,  or  run  right 
before  the  wind.  #  # 

As  in  forcing  a  fleet  to  aftion,  there  are  two  princi¬ 
pal  cafes  in  which  a  fleet  may  avoid  an  aflion,  where 
circumflances  are  not  fufficiently  favourable  j  firfl,  when 
the  enemy  is  to  windward,  and  fccondly,  when  he  is  to 
leeward.  In  the  former  cafe  the  lee  fleet  fhould  form 
the  order  of  retreat,  if  the  enemy  are  in  view,  and  run 
on  the  fame  tack  as  their  leading  fhip  ;  but  if  he  is  (till 
out  of  fight,  and  they  have  received  intelligence  of  his 
approach,  by  their  frigates  on  the  look-aut,  they  may 
bear  away  large,  without  confining  themfelves  to  keep 
the  wind  dire£Uy  off,  unlefs  when  in  the  order  of  re¬ 
treat.  In  the  fecond  cafe,  it  feldom  happens  that  the 
weather  fleet  can  be  forced  to  an  engagement,  becaufe 
it  can  always  (land  on  that  tack  which  increafes  its  di¬ 
flance  from  the  enemy*,  that  is,  by  {landing  on  one 
tack  while  the  enemy  is  on  the  other.  Ihe  windward 
fleet  mull  of  courfe  not  keep  too  near  the  enemy,  and 
take  all  poflible  means  of  avoiding  being  abreafl  of 
him. 

It  is  often  of  advantage  to  double  the  enemy  ;  that  is, 
to  bring  a  part  of  the  fleet  round  upon  his  van  or  rear, 
fo  as  to  place  him  between  two  fires.  This  manoeuvre 
alfo  refolves  itfelf  into  two  principal  cafes  :  firfl,  when 
the  enemy  is  to  windward  *,  fecondly,  when  he  is  to  lee¬ 
ward.  In  the  firfl  cafe,  the  lee  fleet  that  attempts,  to 
double  the  enemy,  fhould  extend  itfelf  abreafl  of  him, 
fo  that  its  van  or  rear  may  extend  beyond  his  line,  in 
order  to  overreach  him,  by  tacking  in  fucceflion,  fo  that 
the  extended  part  of  the  line  may  get  up  to  windward. 
If  this  manoeuvre  be  properly  executed,  it  will  be  im- 
poflible  for  the  (hips  of  the  weather  line  long  tu  main¬ 
tain  their  flations,  for  no  veffel  clofely  attacked  by  two 
others  of  equal  force  can  long  refill. 

It  is  of  fome  confequence  to  determine  whether  the 
attempt  to  double  fhould  be  made  on  the  van  or  the  rear 
of  the  enemy,  as  on  the  propriety  of  adopting  the  one 
or  the  other  of  thefe  meafures,  may  in  a  great  meafure 
depend  the  iffue  of  the  battle.  In  the  prefent  cafe,  it 
is  mofl  eafy  to  double  the  van  of  the  enemy,  becaufe  if 
they  are  engaged  by  the  fhips  abreafl  of  them,  tbofe 
which  are  advanced  ahead  will  be  able,  by  making  all 
fail,  to  get  in  the  perpendicular  to  the  direction  of  the 
•wind  with  the  van  of  the  enemy,  and  tack  in  fucceflion 
fco  gain  the  wind  of  them  on  the  other  board,  thus  keep¬ 
ings  them  to  leeward }  and  when  they  are  come  fufficient- 
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ly  to  windward,  they  are  again  to  go  about,  in  order  to  Naval 
keep  the  two  headmofl  fhips  of  the  enemy’s  line  conti-  Tadics. 
nually  under  their  fire.  If  there  be  two  or  three  fhips  L'r  v 
to  tack  in  fucceflion  and  gain  the  wind  of  the  enemy, 
they  may  edge  down  on  the  van  of  the  water  line  at 
pleafure,  keeping  themfelves  a  little  to  windward  of  it  5 
and  as  that  van  is  already  engaged  by  the  other  fhips  a  - 
bread  on  the  other  fide,  fhe  mu  ft  neceflarily  be  foon  dif- 
abled.  If  they  bear  away,  they  mull  drop  upon  the 
line  with  which  they  are  engaged  to  leeward,  while  the 
fhips  to  windward  flill  continue  to  cannonade  them.  If 
they  attempt  going  about,  in  order  to  attack  more  clofe¬ 
ly  the  fhips  to  windward,  they  will  be  raked,. while  in 
flays,  by  their  opponents  to  leeward  and  to  windward, 
who  enfilading  them  with  whole  broadfides,  which  they 
cannot  return,  mufl  complete  their  diforder.  If  they 
make  fail,  in  order  to  fruilrate  the  defign  of  the  fhips 
inclined  to  double,  thofe  with  which  they  are  engaged 
abreafl  to  leeward  have  only  to  perform  the  fame  ma¬ 
noeuvre,  and  keep  them  under  their  fire  ;  while  the 
others,  after  having  harafled  them  as  much  as  poflible, 
will  do  their  bell  to  perform  the  fame  manoeuvre  on  the 
fucceeding  fhips. 

If  any  of  the  fhips  in  the  van  of  the  weather  line  are 
difabled  in  the  malls  or  yards,  they,  will  drop  aflern, 
and  run  foul  of  the  next  fucceeding  fhip,  and  thefe  again 
on  the  next  aflern.  Thus,  the  enemy’s  order  of  battle 
will  be  broken,  while  on  the  other  hand  the  lee  line  is 
preferved  ;  and  thofe  fhips  which  have  gained  the  wind 
of  the  enemy  will,  without  engaging  more  lliips  than 
they  can  manage,  contribute  to  increafc  the  confufion. 

When  the  enemy  is  to  leeward,  and  the  weather  fleet 
attempts  to  double,  the  fhips  of  the  weather  line  mufl 
extend  their  van  beyond  that  of  the  enemy,  and  then 
veer  in  order  to  bring  the  headmofl  fhips  of  the  lee  line 
between  two  fires.  It  mufl  not,  however,  be  concealed, 
that  it  is  much  more  dangerous  to  the  fhips  engaged  in 
this  fervice  to  attempt  doubling  a  fleet  to  leeward,  than 
one  to  windward,  as  if  difabled,  or  feparated  too  far 
from  their  own  fleet,  they  cannot  fo  eafily  extricate 
themfelves,  and  rejoin  the  fleet.  # 

When  one  fleet  attempts  to  double  another.,  this  lat-To  avoi 
ter  will  of  courfe  do  all  in  their  power  to  avoid  the  im- being 
pending  danger ;  and  this  they  will  the  more  readily  ou  e 
do,  according  to  their  number,  or  their  fituation.  If  the 
fleet  thus  threatened  be  to  windward,  one  of  the  me¬ 
thods  propofed  to  avoid  being  doubled,  is  to  extend  the 
line  towards  the  point  threatened,  fo  as  to  leave  a  great¬ 
er  fpace  between  the  fhips  *,  but  In  doing  this,  there  is 
a  rifk  of  having  the  line  broken  by  the  fuperior  enemy. 
Another  method  fuggefted  is,  for  the  flag  fhips  of  the 
windward  fleet  to  oppofe  themfelves  to  thofe  of  the  lee 
line,  which  is  fuppofed  to- render  feveral  of  the  enemy’s 
fhips  in  the  intervals  of  little  ufe  ;  but  one  great  incon¬ 
venience  of  this  manoeuvre  is,  that  it  leaves  the  van  and 
rear  mofl  expofed  to  the  enemy’s  fire,  and  that  the  rear 
divifion  in  particular  is  in  great  danger  of  being  doubled. 

To  remedy  thefe  defers,  the  largefl  ftiips  fhould  be 
placed  in  the  van  and  rear  of  each  divifion,  and  the 
fleet  mufl  regulate  its  failing  in  fuch  a  manner  that  its 
rear  (hall  never  be  aflern  of  the  rear  of  the  enemy. . 

When  the  enemy  is  to  leeward,  the  weather  fleet  is  to 
keep  aflern  of  the  enemy,  fo  that  the  van  of  the  wea¬ 
ther  fleet,  may  be  oppofed  to,  and  attack  the  enemy  s 
centre.  Hence  the  enemy’s  van  will  become  u^e 
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aval  fome  time  ;  and  (hould  It  attempt  to  tack  and  double 
'ta*  on  the  weather  fleet,  much  time  will  be  loft  in  perform- 
U  ing  that  evolution  }  and  it  alfo  runs  the  rifk  of  being  fe- 
parated  by  the  calm  which  often  happens  in  the  courfe 
of  an  engagement,  occafioned  by  the  difcharge  of  the 
guns.  A  confiderable  interval  might  alfo  be  left  be¬ 
tween  the  centre  and  van,  if  neceffary  precautions  be 
;4  taken  to  prevent  the  van  from  being  cut  off. 

Oj  aflng-  There  are  feveral  circumftances  of  importance  to  be 
confidered  in  the  fubjedl  of  chafing,  i.  e.  when  one  fhip 
or  fleet  purfues  another,  called  the  chafe ,  either  to  bring 
her  or  them  to  a6lion,  or  to  oblige  them  to  furrender. 

Ir  t? cafe  When  a  Angle  (hip  chafes  another,  it  is  to  be  prefum- 
;le  ed  in  general,  that  one  of  them  is  the  better  failer, 
though  this  is  not  always  the  cafe,  and  ftill  by  proper 
manoeuvring  the  chafing  fliip,  or  chafer ,  may  gain  on 
the  ehafe.  In  the  following  obfervations,  however,  we 
{hall  fuppofe  the  chafer  to  fail  fafter  than  the  chafe.  The 
manoeuvres  of  the  chafer  will  depend  on  her  being  to 
windward  or  leeward  of  the  chafe. 

When  the  chafe  is  to  windward,  it  is  evident  that  as 
foon  as  ftie  perceives  a  ft  range  fliip  which  fhe  takes  for 
an  enemy,  flie  will  haul  her  wind,  in  order  to  prolong 
the  chafe,  as  otherwife  her  retreat  would  foon  be  cut  off. 
The  chafer  then  ftands  on  alfo  nearly  clofe  hauled,  till 
(he  has  the  chafe  on  her  beam  ;  fhe  then  tacks,  and 
ftands  on  clofe  hauled  till  the  chafe  is  again  on  her 
beam,  and  then  retacks.  In  this  manner  ftie  continues 
tacking  every  time  fhe  brings  the  chafe  perpendicular  to 
her  courfe  on  either  board  ;  and  by  thus  manoeuvring,  it 
is  certain  that  the  chafer  will,  by  the  fuperiority  only 
of  her  failing,  join  the  other  in  the  fhorteft  time.  For 
finee  the  chafer  tacks  always  as  foon  as  the  chafe  is  per¬ 
pendicular  to  her  courfe,  {he  is  then  at  the  fhorteft  di- 
ftance  poflible  on  that  board  ;  and  finee  tne  chafer  is 
fuppofed  to  be  the  fafteft  failer,  thefe  ftiorteft  diftances 
will  decreafe  every  time  the  chafer  tacks.  It  is  there¬ 
fore  of  advantage  to  the  chafe  to  keep  conftantly  on  the 
fame  courfe,  without  lofing  her  time  in  going  about,  as 
tacking  cannot  be  fo  favourable  to  her  as  to  her  adver- 
fary,  whofe  failing  is  fuperior.  If  the  captain  of  the 
chafer  {hould  fo  little  underftand  his  profeffion  as  to 
ftand  on  a  long  way,  and  tack  in  the  wake  of  the  chafe, 
the  belt  thing  the  can  do  is  to  heave  in  flays,  and  pafs 
to  windward  of  him  on  the  other  tack,  except  ftie  {hould 
find  herfelf  likely  gaining  advantage  by  going  large  ; 
for  if  the  chafer  perfifts  in  tacking  in  the  wake  of  the 
other  fhip,  the  purfuit  will  be  very  much  prolonged. 
When  the  chafe  is  to  leeward,  the  chafer  is  to  fteer 
that  courfe  by  which  ftie  thinks  flie  will  gain  mod  on 
the  chafe.  If,  after  having  run  a  fhort  time,  the  chafe 
is  found  to  draw  more  aft,  the  chafer  fhould  then  bear 
away  a  little  more  ;  but  if  the  chafe  draw  a -head,  the 
chafer  {hould  haul  up  a  little,  and  thus  the  courfe  may 
he  fo  regulated  that  the  chafe  may  always  bear  on  the 
fame  point,  and  then  the  chafer  will  get  up  with  the 
chafe  in  the  fhorteft  time  poffible  •,  for  if  any  other 
courfe  were  fleered,  the  chafer  would  be  either  too  far  a- 
hcad  or  too  far  aftern,  and  hence  the  purfuit  would  be 
prolonged.  The  chafe  fhould  run  on  that  courfe  which 
will  carry  her  direflly  from  the  chafer,  and  fhould  con- 
fider  which  is  her  beft  trim  with  refpe£l  to  the  wind, 
that  flie  may  move  with  the  greateft  poflible  rapidity 
horn  the  chafer  \  for  fome  {hips  have  more  advantage  in 
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going  large,  others  with  the  wind  right  aft,  and  others  Naval 
when  clofe  hauled.  lac  ics. 

Another  method  has  been  propofed  for  chafing  a  fliip 


_  _  S6 

to  leeward,  that  is,  by  conllantly  fleering  dire&ly  for  Curve  of 
the  chafe  :  in  this  cafe,  the  tra£l  deferibed  by  the  chafer  purfuit. 
is  called  the  line  or  curve  of  purfuit.  To  illuflrate  this,  Plate 
let  A  (fig.  11.  Plate  DLXVIII.)  reprefent  the  chafer,  DLXVHI. 
and  B  the  chafe  diredlly  to  leeward  of  her,  and  running  xl* 
with  lefs  velocity  than  the  purfuer,  in  the  direflion  BC, 
perpendicular  to  that  of  the  wind.  Now,  to  conftnnft 
this  curve,  let  B  b  be  the  diflance  run  by  the  chafe  in 
any  fhort  interval  of  time  ;  join  A  b  and  make  A  I 
equal  the  diflance  run  by  the  chafer  in  the  fame  time. 

Again,  make  be,  c d,  d e,  ef  &c.  each  equal  to  B  b; 
join  lc,  and  make  1,  2z=A  1  *,  join  2d,  and  make 
2,  3  equal  to  A  1  ;  proceed  in  like  manner  till  the  two 
diftances  carried  forward  meet  as  at  C,  and  a  curve  de¬ 
feribed  through  the  points  A,  I,  2,  3,  &c.  will  repre¬ 
fent  nearly  the  curve  of  purfuit  ;  and  the  lefs  the  inter¬ 
val  A  1  is  taken,  the  more  accurately  will  the  curve  be 
formed.  In  this  particular  cafe,  the  length  of  the  di- 
ftance  BC  may  be  found  as  follows,  provided  the  di¬ 
flance  AB  and  the  proportional  velocities  of  the  two 
fliips  be  known. 

Let  the  velocity  of  the  chafe  be  denoted  by  a  frac¬ 
tion,  that  of  the  chafer  being  unity.  Multiply  the  gi¬ 
ven  diflance  AB  by  this  fra£lion,  and  divide  the  pro¬ 
duct  by  the  complement  of  the  fquare  of  the  fame  frac¬ 
tion,  and  the  quotient  will  be  the  diflance  run  by  the 
chafe  B.  Suppofe  AB,  the  diflance  of  the  chafe  di¬ 
rectly  to  leeward  of  the  chafer,  be  taken  at  1 2  miles, 
and  fuppofe  the  velocity  of  the  chafe  three-fourths  of 
that  of  the  chafer  ;  what  w  ill  be  the  diflance  run  by 
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the  chafe  before  flie  is  overtaken  ?  Now - m——  = 

1 — -4 1  xe 

p  x  1^—20-  miles  ;  and  finee  the  velocity  of  the  chafer 

7  7 

to  that  of  the  chafe  is  as  4  to  3,  hence  the  diflance  run 

by  the  chafer  will  be  =  20-  X  27-  miles.  As  the 

:  7  4  7 

chafer  alters  her  courfe  at  every  point,  and  probably  y 
fails  better  with  the  wind  in  one  direClion  with  refpeCt 
to  her  courfe  than  when  the  wind  is  in  another  direc¬ 
tion,  her  velocity  will  be  different  at  different  points  of 
the  courfe.  Thus,  fuppofe  her  to  fail  fafter  when  the 
wind  is  on  the  quarter,  her  velocity  will  conftantly  in- 
creafe  to  a  certain  point,  and  will  then  diminifti.  Hence 
in  real  praClice  the  curve  of  purfuit  will  nut  be  exaClly 
what  is  laid  down  in  the  above  problem,  and  of  courfe 
the  meafure  of  BC  will  differ  a  little  from  what  we  have 
there  laid  down.  See  RESISTANCE  of  Fluids  and  Sea¬ 
manship.  #  37 

If  the  whole  fleet  is  to  give  chafe,  the  admiral  will  In  the  cafe 
make  the  proper  fignal,  and  then  eacli  fhip  will  inftant-  '°f  fleets, 
ly  make  all  the  fail  poflible.  If  the  retreating  fleet  is 
not  much  inferior  to  the  other,  a  few  of  the  fafteft  fail¬ 
ing  veffels  only  are  to  be  detached  from  the  fuperiur 
fleet,  in  order  to  pick  up  any  llragglers,  or  thofe  fliips 
which  may  have  fallen  aftern  ;  and  the  remaining  part 
of  the  fleet  will  keep  in  the  fame  line  or  order  of  failing 
as  the  retreating  fleet,  fo  that  they  may,  if  poflible, 
force  them  to  a£lion.  But  if  the  retreating  fleet  is  much 
inferior,  the  admiral  of  the  fuperior  fleet  Will  make  the 
4  K  2  fignal 
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fignal  for  a  general  chafe,  and  then  each  fliip  will  im¬ 
mediately  crowd  all  ihe  fail  poflible  after  the  retreating 
fleet  ;  or,  if  the  chafe  be  ftill  lefs  numerous,  the  admi¬ 
ral  will  detach  one  of  the  fquadrons  of  his  fleet,  by 
hoifting  the  proper  fignal  for  that  purpofe,  and  he  will 
follow  with  the  remainder  of  the  fleet.  '1  he  fquadron 
that  chafes,  fliould  be  very  careful  not  to  engage  too 
far  in  the  chafe,  for  fear  of  being  overpowered  ;  but  at 
the  fame  time  to  endeavour  to  fatisfy  themfelves  witji 
regard  to  the  objeft  of  their  chafe.  They  muft  pay 
great  attention  to  the  admiral’s  fignals  at  all  times  ;  and 
in  order  to  prevent  feparation,  they  fhould  collet  them¬ 
felves  before  night,  efpecially  if  there  be  any  appearance 
of  foggy  weather  coming  on,  and  endeavour  to  join  the 
fleet  again.  The  {hips  are  diligently  to  obferve  when 
the  admiral  makes  the  fignal  to  give  over  chafe  ;  that 
each  regarding  the  admiral’s  fhip  as  a  fixed  point,  is.  to 
work  back  into  her  ftation,  to  form  the  order  of  line 
again  as  quickly  as  the  nature  of  the  chafe  and  the  di- 
flance  will  permit. 

When  a  fleet  is  obliged  to  run  from  an  enemy  who  is 
in  fight,  it  is  ufual  to  draw  up  the  (hips  in  that  form  or 
order,  called  the  order  of  retreat ;  and  the  admiral, 
when  hard  purfued,  without  any  probability  of  efcaping, 
ought,  if  practicable,  to  run  his  fliips  afhore,  rather 
than  fuffer  them  to  be  taken  afloat,  and  thereby  give 
additional  flrength  to  the  enemy.  In  fhort,  nothing 
fliould  be  neglected  that  may  contribute  to  the  prefer- 
vation  of  his  fleet,  or  prevent  any  part  of  it  from  falling 
into  the  hands  of  the  conqueror. 

We  have  now  gone  through  the  principal  evolutions 
of  fleets  and  fquadrons,  nearly  as  they  are  defcribed  in 
the  Elements  of  rigging ,  feamanfnp ,  and  naval  taBics , 
and  other  approved  publications  on  fimilar  fubje&s.  We 
have  indeed  omitted  the  method  of  forcing  an  enemy’s 
line,  and  of  avoiding  being  forced,  becaufe  the  former 
will  be  readily  underftood  from  what  we  have  to  add  on 
the  improved  method  of  tallies  of  M.  Grenier,  and  Mr 
Clerk  of  Eldin. 

Various  defers  have  been  obferved  in  the  tallies 
ufually  employed  at  fea,  efpecially  in  a  line  of  battle, 
and  in  the  mode  of  bringing  an  enemy  to  a&ion.  The 
ufual  order  of  battle  firft  introduced  by  the  duke  of 
York,  afterwards  James  II.  of  England,  is  defe&ive 
from  its  length.  Its  great  extent  makes  it  difficult  for 
fhe  admiral  to  judge  what  orders  are  proper  to  be  ilfued, 
to  the  fliips  Rationed  at  the  extremities,  while  his  fig- 
nals,  however  diftinftly  made,  are  liable  to  be  miftaken 
by  the  commanders  of  thefe  fliips.  Befldes,  the  extre¬ 
mities  of  a  long  line,  efpecially  if  it  be  to  leeward,  are 
neceflarily  defencelefs,  as  the  enemy  may  throw  himfelf 
with  a  fuperior  force  on  the  van  or  rear,  and  cut  either 
of  thefe  off  before  it  can  be  properly  fupported  by  the 
other  fquadrons.  Vifcount  de  Grenier,  who  was,  we  be¬ 
lieve,  one  of  the  firft  to  notice  thefe  defefts,  propo- 
fed  to  remedy  them  by  introducing  a  new  order  of 
battle. 

The  leading  principles  of  De  Grenier’s  tallies  are 
founded  on  the  following  confiderations.  It  is  evident 
that  each  fliip  of  a  fleet  muft  at  all  times  occupy  the 
tjes  centre  of  a  certain  horizon.  This  horizon  De  Grenier 

Plate  divides  into  two  unequal  parts,  calling  the  greater  the 
DLX  VIII.  cfireB  and  graduated  fpace ,  and  the  lefs  the  indireB , 
Sg.I2. 

crojfed ,  and  ungraduated  fpace .  The  reafon  of  thefe  ap¬ 
pellations  is,  that  on  the  greater  fegment  of  the  horizon- 
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tal  circle  there  are  20  different  points,  which  may  be 
marked  by  degrees  from  one  of  the  clofe-hauled  lines  to 
the  other,  and  to  which  a  fliip  may  fail  from  the  centre 
by  fo  many  direct  courfes  without  tacking  ;  whereas 
from  the  other  I  2  points,  including  that  from  which  the 
wind  blows,  (he  cannot  arrive  but  by  fleering  crofs 
courfes,  which  muft  neceflarily  delay  her  progrefs.  Sup- 
pofe  now  a  fleet  to  leew7ard,  fo  difpofed  that  only  a  part 
of  it  can  fight  with  another  equally  numerous,  and 
ranged  to  windward  in  a  Angle  line,  and  let  the  lee 
fleet  be  ranged  on  three  fides  of  a  lozenge  a  b,  c  d,  ef 
(fig.  12.)  The  fquadron  a  b,  which  is  tnoft  to  wind¬ 
ward,  being  drawn  up  in  line  of  battle,  cannot  be 
fought  but  by  an  equal  number  AB,  CD,  EF.  All 
the  reft  of  that  fleet  therefore  muft  remain  inactive,  un- 
lefs  the  fliips  which  are  not  engaged  ihould  try  to  pafs 
to  leeward  of  the  fleet  ab,  c  d,  ef  But  fliould  the 
(hips  of  the  weather  fleet,  which  are  placed  between  B 
and  F,  bear  away  as  they  appear  in  the  figure  between 
C  i  and  F  i,  the  (hips  between  A  and  B,  which  are 
fighting  to  windward,  cannot  bear  away  with  them. 
Suppofe  now  that  the  fliips  between  C  1  and  Fz  have 
pa  fled  to  leeward,  the  fquadrons  c  d,  ef  which  are 
ranged  according  to  De  Grenier’s  fyftem,  and  have  not 
yet  been  engaged,  fliould  come  to  windward  and  join 
with  their  friends  a  b  again  ft  that  fquadron  of  the  ene¬ 
my  AB  which  is  ftill  to  windward  and  engaged  ;  it  is 
almoft  impoflible  but  that  the  fquadron  AB  muft  be  de- 
flroyed  by  fo  great  a  fuperiority,  before  it  could  receive 
afli fiance  from  the  fliips  to  leeward  between  C  i  and 
F  L 

De  Grenier  propofes  only  three  orders  of  failing,  onej-iisord 
when  a  fleet  is  to  pafs  a  ftrait  ;  a  fecond  when  it  fleers  of  failin 
in  open  fea,  on  the  look-out  for  an  enemy,  or  with  a 
view  to  avoid  him  ;  and  a  third  when  on  an  extenfive 
cruife  difpofed  fo  that  it  cannot  be  eafily  furprifed  or 
broken.  Of  thefe  three  orders,  only  the  fecond  and 
third  differ  from  the  ufual  orders  of  failing.  The  former 
of  thefe  is  reprefented  by  fig.  1.  Plate  DLXIX.  where 
the  columns  a  b,  c  d,  ef  are  difpofed  on  three  Tides  of 
a  regular  lozenge,  on  the  two  clofe-hauled  lines.  7  lie  % 
fliips  of  the  two  divifions  c  d,  ef  fometimes  to  wind-  2’ 
ward  (as  in  fig.  2.)  and  fometimes  to  leeward  (as  in 
fig.  1.)  of  the  third  divifion  a  b ,  are  to  be  formed  on 
two  parallels  of  one  of  the  clofe-hauled  lines  in  the 
wakes  of  their  refpe&ive  headmoft  fliips;  while  the 
third  divifion  a  b  is  to  be  ranged  ahead  or  aftern  of  the 
others  on  the  other  clofe-hauled  line,  fleering  chequer- 
wife  the  fame  courfe  as  the  other  divifions. 

When  a  b  is  to  windward  of  cd  and  ef  (fig.  l*)> 

De  Grenier  calls  that  the  windward  primitive  order  of 
failing ,  and  rvhen  to  leeward  (fig.  2.),  the  fleet  is  laid 
to  be  in  the  leevoard  primitive  order  of  failing .  Thefe 
are  the  two  principal  pofitions  in  almoft  every  cafe,  and 
with  very  little  variety,  may  become  the  order  of  battle, 
of  chafing,  & c. 

His  third  order  is  illuftrated  by  fig.  3.  where  the  di-Fig.  5 
vifions  ab  and  ef  are  fuppofed  at  the  diftance.  o£ 
about  fix  leagues  from  each  other  ;  cd  and  cf  refling 
on  the  extremities  of  the  bafe  of  a  triangle  ST V,  while 
the  centre  (hip  of  the  divifion  ab  refts  on  its  fummit  T  ; 
none  of  the  divifions  could  be  cut  off  by  an  enemy,  howr- 
ever  formidable,  feen  from  its  centre  fliip  at  the  dill  a  nee 
of  fix  leagues.  For  if,  on  the  proper  fignal,  the  divi¬ 
fion  ab  flhould  fleer  from  T  toward  X,  on  the  courfe 
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oppofite  to  the  clofe-hauled  line  it  Peered  before,  and 
the  two  divifions  cd  and  e f  deer  from  V  and  S  to¬ 
wards  X  likewife,  it  is  plain  that  each  of  thefe  divifions 
would  have  only  three  leagues  to  run  to  join  the  other 
two,  while  the  enemy  which  was  firft  perceived  at  the 
didance  of  fix  leagues,  mutt  run  nine  before  he  can 
come  up  with  the  neareft  of  thefe  fquadrons. 

To  form  De  Grenier’s  order  of  battle  represented  in 
fig.  4.  and  5.  it  will  be  fufficient  for  the  (hips  of  the 
x  three  divifions  ranged  in  the  windward  primitive  order 
4.  and  of  failing  (fee  N°  90.)  to  heave  in  days  all  together,  and 
get  on  the  other  tack  on  the  oppofite  line  of  bearing 
(fig.  4.);  or  for  the  fhipsin  the  leeward  primitive  order 
at  once  to  haul  the  wind  on  the  fame  tack  as  they  tteer  ; 
and  they  will  find  themfelves  in  order  of  battle,  fig.  5. 
When  the  two  columns  cd  and  ef  are  to  leeward  of 
the  third  divifion  a  b,  ranged  in  order  of  battle,  this  is 
called  the  natural  order  of  battle ,  and  when  cd  and  ef 
are  to  windward  of  a  b ,  this  is  the  inverted  order  of  bat¬ 
tle.  The  former  of  thefe  is  calculated  for  a  fleet  com¬ 
bating  to  leeward,  and  the  latter  for  a  fleet  which  mutt 
fight  to  windward. 

To  explain  the  advantages  of  thefe  difpofitions,  let  us 
fuppofe  the  line  AB,  CD,  EF,  fig.  6.  to  reprefent  an 
enemy’s  fleet  to  windward  in  the  ufual  order  of  battle, 
on  the  clofe-hauled  line,  and  on  the  fiarboard  tack,  and 
let  a  b  be  one  of  the  divifions  of  a  fleet  difpofed  accord¬ 
ing  to  the  now  natural  order,  011  the  fiarboard  tack, 
while  the  line  c  d,  ef  reprefent  the  other  two  divifions 
{landing  on  chequer  wife  on  the  fame  tack,  but  formed 
on  the  oppofite  clofe-hauled  line.  When  the  enemy 
comes  to  attack  this  latter  fleet  on  a  fuppofition  that  it 
is  inferior  to  their  own,  their  divifions  AB  and  EF,  in 
order  to  attack  the  (hips  a  or  b ,  mutt  bear  away.  Now, 
to  prevent  the  attack,  each  of  the  divifions  cd.ef 
mutt  make  the  following  evolutions  according  to  their 
refpe&ive  fituations,  and  the  manoeuvres  of  the  enemv. 

I.  The  fliipsof  the  divifion  ab  are  to  flacken  as  much  as 
pofiible  their  headway,  and  form  a  very  clofe  line,  till 
the  enemy  makes  a  movement  to  attack  the  headmofl  or 
flernmofTfhip  of  that  divifion.  2.  The  fhips  of  the  di¬ 
vifion  C  d  are  to  make  fail  till  they  come  under  the  fe- 
cond  or  third  (hip  of  the  rear  of  the  line  of  battle  ab, 
when  they  will  take  the  fame  fail  as  the  fhips  of  that  di¬ 
vifion,  to  preferve  that  pofition  until  the  hoflile  fliips 
make  their  evolution  to  attack  the  rear  (hips  of  that  di¬ 
vifion.  In  this  fituation  the  fhios  of  the  divifion  c  d 
will  be  able  to  obferve  tbe  manoeuvres  of  the  enemy,  in 
order  to  change  tack,  and  form  themfelves  in  order  rf 
battle  on  the  oppofite  board  as  foon  as  the  hoflile  fhips 
fhall  have  run  over  a  certain  fpace ;  becaufe  the  fhips  of 
the  divifion  c  d,  fleering  afterwards  clofe  hauled  in  the 
wake  of  the  fternmofi  (hip  of  the  divifion  ab.  will  he 
able  to  cover  the  rear  fhips  of  that  divifion,  and  get  the 
weather-gage  of  the  hoflile  divifions  which  are  bearing 
away;  rake  their  fhips  ;  run  along  fide  of  them;  double 
their  rear-guard,  and  put  it  between  two  fires,  if  tho.e 
hoflile  fhips  are  following  in  the  wake  of  each  other;  di¬ 
vide  it,  if  thev  bear  away  ehequerwife;  or  gain  to  wind¬ 
ward,  and  put  between  two  fires  tbe  enemy’s  divifion 
CD,  while  engaged  with  the  divifion  ab.  3.  The  di¬ 
vifion  e f  may  abandon  their  pofl,  and  run  ehequerwife 
under  a  prefs  of  fail  as  foon  as  the  enemy  falls  a-head  of 
ab;  that  if  the  enemy’s  divifion  AB  attempts  to  fall 
on  ef,  or  on  the  van  of  a  b,  they  may,  by  going  about, 
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fleer  in  order  of  battle  clofe  hauled  on  the  oppofite  line, 
and  cover  the  fhip  a ,  double  the  hoflile  divifion  CD  a-  ,  ^  1 

head,  or  divide  AB  which  is  running  ehequerwife  on 
the  oppofite  tack. 


Fig.  7.  marks  another  method  of  manoeuvring  by  the  Fig.  7. 
divifions  c  d,  ef,  when  the  enemy’s  fhips  arranged 
in  a  fingle  line  not  well  formed.  .  9  2 

Figs.  8.  and  9.  illuftrate  De  Grenier’s  method  ofDeGre- 
placing  the  admiral’s  fhip,  and  the  frigates  and  tranf-  ^od  0f  ar„ 
ports  attached  to  a  fleet.  A,  fig.  8..  is  the  admiral  ranging  the 
placed  a-head  of  the  fleet,  at  a  fhort  diftance  from  the  admiral’* 
headmofl  of  the  fecond  divifion,  and  in  the  fame  direc-  fhip,  fri- 
tion  of  the  wind  as  the  headmofl  (hip  of  the  firfi  divifion  ;  ^ts. 
//are  two  frigates  obferving  the  fame  rule  and  pofition  FigJ l8# 
with  refpeCl  to  the  van  fhip  of  the  third,  and  rear  of  the  ^ 
firft  divifion.  When  the  fleet  is  in  order  of  battle,  as  in 
fig.  9.  the  admiral’s  fhip  A  is  in  the  centre  of  the  lo¬ 
zenge,  and  two  of  the  frigates,//,  on  the  fourth  fide  of 
the  lozenge.  The  tranfports  and  ftore-fhips,  when  the 
fleet  is  in  order  of  failing  or  convoy,  occupy  the  fpace  cir- 
cumfcribed  by  the  lozenge,  but  in  order  of  battle  they 
are  difpofed  in  a  line  oppofite  to  that  of  the  enemy. 

We  cannot  enter  on  a  more  minute  or  fatisfa&ory  ac¬ 
count  of  this  fyflem  ;  for  a  full  expofition  of  which  we 
mutt  refer  to  the  original  work  entitled  V Art  de  Guerre 
en  Mer ,  ou  TaSlique  Navale ,  &c.  par  M.  It*  Vifcompte 
de  Grenier,  or  the  extracts  from  it  contained  in  the 
Elements  and  Pra&ice  of  Rigging  and  Seamanfhip .  93 

We  muft  now  turn  our  attention  to  the  improvements  Mr  clerk's 
in  tallies  fuggefled  by  our  countryman  Mr  Clerk; — ta&lcs. 
improvements  which  have  received  the  approbation  of 
feveral  diftinguifhed  officers  of  tbe  Britifh  navy,  and  to 
bints  derived  from  which  we  are  in  a  great  meafure 
indebted  for  fome  of  the  mofl  fignal  vi6lories  which 
have  heaped  additional  honour  on  the  naval  power  of 
Britain.  .  94 

Before  entering  on  an  explanation  of  Mr  Clerk’s  tac-  1™  Cjerk  s 
tics,  we  mutt  briefly  flate  his  objections  to  the  ufual  to*the  ufual 
method  of  bringing  fhips  to  aClion,  by  the  weather  fhipmethodof 
or  fleet  fleering  diredly  down  upon  the  enemy.  By  attack, 
doing  this,  the  enemy  to  leeward  often  has  ail  oppor¬ 
tunity  of  completely  difabling  the  fhips  making  the  at¬ 
tack,  as  the  former  can  ufe  all  their  guns  on  one  fide, 
while  the  latter  can  only  ufe  their  bow  chafes.  Sup- 
pofe  B,  fig.  10.  Plate  DLXIX.  to  reprefent  a  fhip  of 
80  guns  to  windward,  in  fight  of  an  enemy’s  fhip  of 
equal  force  F,  to  leeward.  Now,  if  B  bears  down  di- 
reClly  upon  F,  the  latter,  by  lying  to,  as  in  fig.  II. 
will  prefent  a  broadfide  of  40  guns,  all  bearing  for  a 
confiderable  time  on  B,  while  the  latter  coming  down 
head  wife,  can  only  bring  the  two  light  guns  of  her  fore- 
caftle  to  bear  on  F,  not  to  mention  that  F,  by  lying 
broadfide  to,  will  have  her  malls  and  rigging  little  ex- 
pofed  to  the  enemy’s  fliot,  while  B  ttanding  head  on,  is 
expofed  to  be  raked  by  every  fliot  from  F,  and  in  par¬ 
ticular  her  rigging  is  in  the  utmoft  danger.  „„ 

Inflead  of  this  obje&ionable  mode  of  attack,  Mr^1est^ 
Clerk  propofes  that  B  having  the  wind,  fhould  run  ™  §  ^ 
dowTn  aftern  as  in  the  dotted  line  at  fig.  12.  till  fhe  getsan^ 
into  the  courfe  of  F,  near  her  wake,  or  in  fuch  a  pofi¬ 
tion  as  will  bring  her  parallel  to  F’s  courfe,  and  within 
a  proper  diftance,  when  fhe  can  run  up  clofe  along  fide 
of  F,  and  engage  on  equal  terms ;  or,  that  fhe  fhould 
(hoot  a-head,  then  veer,  and  run  down  on  the  weather 
bow  of  F,  as  in  fig.  13.  till  fhe  can  force  the  chafe  to 
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bear  away  to  leeward,  keeping  clofe  by  her,  on  equal 
terms,  taking  care  in  both  cafes  not  to  put  it  in  the 
power  of  F  to  bring  her  broadfide  to  bear  on  her  with¬ 
out  retaliation. 

Fig.  14.  is  employed  by  Mr  Clerk  to  illuftrate  the 
different  procedure  of  a  French  and  Britifh  man  of  war 
in  firing,  the  former  at  the  rigging,  and  the  latter  at 
the  hull  of  the  enemy,  with  their  effe&s.  Let  F  repre¬ 
fen  t  a  large  fhip  defirous  of  avoiding  a  clofe  engage¬ 
ment,  but  lying  to,  to  receive  with  advantage  an  ene¬ 
my’s  fhip  B,  of  equal  force.  Suppofe  that  F,  by  firing 
at  the  rigging  of  B,  may  liavc^  carried  away  fome  of 
the  principal  flays,  feveral  of  the  windward  fhrouds,  a 
fore-topmaft,  or  other  rigging  of  lefs  confequence,  with¬ 
out  having  wounded  a  fingle  man  5  and  fuppofe  a  fecond 
fhip  con  fort  to  F,  receiving  an  enemy’s  fhip  like  B,  but 
firing  only  at  her  hull,  fo  as  to  kill  30  or  40  men,  with¬ 
out  damaging  her.  rigging.  Now,  when  F  and  her 
confort  with  to  avoid  a  clofe  engagement,  it  is  evident 
that  that  fhip  B,  which  has  loft  part  of  her  rigging,  is 
much  more  difabled  from  coming  to  clofe  a£Hon  than 
her  confort  whofe  rigging  is  entire,  though  flie  may 
have  loft  a  great  number  of  her  men. 

By  the  fcheme  at  fig.  1 5.  it  is  intended  to  illuftrate 
the  impofiibility  of  one  fhip  being  expofed  to  the  fire  of 
many  fliips  at  one  time.  Let  I ,H,  F,  H,  I,  reprefent 
five  fliips  in  line  of  battle  a-head,  about  a  cable’s  length, 
or  240  yards  afunder,  and  fuppofe  the  length  of  each 
fhip  to  be  40  yards,  fo  that  the  whole  fpace  between 
the  head  of  one  fhip  and  the  head  of  that  next  adjacent 
equals  280  yards.  Let  the  perpendicular  line  FK,  ex¬ 
tending  from  the  beam  of  F  fix  cables  lengths  or  1440 
yards,  be  divided  into  fix  equal  parts.  It  is  evident 
that  any  fhip  ftationed  at  E  in  the  line  FK,  720  yards 
diftant,  cannot  long  be  expofed  to  the  fire  of  more  than 
the  centre  fliip  F  of  this  fquadron.  For  if  we  fuppofe 
+hat  H  and  K  a-head  and  a-ftern  of  F,  can  bring  their 
broadfides  to  bear  on  E  5  by  putting  themfelves  in  pofi- 
tions  for  that  purpofe,  they  will  not  only  diforder  their 
own  line,  but  one  will  leave  her  head  and  the  other  her 
ftern  expofed  to  a  raking  fire  from  the  oppofite  (hips 
BB  in  the  enemy’s  line.  If  B  can  fuffer  little  from  the 
two  fliips  H,  H,  at  the  diftance  of  720  yards,  it  is  evi¬ 
dent  that  fhe  will  fuffer  ftill  lefs  from  thefe  fhips  as  fhe 
approaches  nearer  the  enemy’s  line.  Again,  if  inftead 
of  a  cable’s  length  afunder,  we  fuppofe  the  fliips  I,  F,  I, 
tvvo  cables  length  afunder,  to  bear  on  the  fhip  B.  It  is 
evident  from  the  figure  that  in  this  cafe  B  will  not  be 
more  expofed  to  the  fire  of  I  and  I  at  the  diftance  of 
1440  yards  than  fhe  was  to  that  of  H  and  H  at  half 
that  diftance  *,  and  fo  in  fimilar  cafes. 

In  explaining  the  principles  on  which  we  are  to  jud<*e 
of  the  advantages  or  defeds  of  different  modes  of  bring¬ 
ing  fliips  to  adion,  Mr  Clerk  fuppofes  a  fleet  of  10,  20 
or  more  fliips  of  80  guns  each,  drawn  up  in  line  of  bat¬ 
tle  to  leeward,  as  at  F,  fig.  16.  and  lying  to  with  an 
intention  to  avoid  an  adion  5  while  another  fleet,  as  B 
of  equal  number  and  force,  alfo  drawn  up  in  line  of 
‘battle,  three  or  four  miles  to  windward,  wifhes  to  make 
an  attack,  and  come  to  clofe  quarters  on  equal  terms, 
ihe  fleets  being. thus  difpofed,  fhould  the  fleet  at  B  at¬ 
tempt  running  down  to. attack  the  fleet  at  F,  each  fhip 
ftandmg.head  on  to  the  oppofite  fliip  in  the  leeward 
line,  it  is  to  be  expeded,  from  what  we  have  already 
listed,  that  the  attacking  fhips  will  be  difabled,  at  leaft 
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in  their  rigging,  before  they  can  come  to  clofe  adion  5  Naval 
but  fuppofe  that  the  commander  of  the  weather  fleet  Tadics] 
though  his  fliips  have  been  difabled  in  their  riggingdu- 
ring  their  courfe  a  a  a  to  leeward,  fig.  17.  has  made^’17’ 
them  bring  to  at  a  great  diftance,  but  fufficiently  near 
to  injure  F.  This  latter  fleet,  which  has  been  endea¬ 
vouring  to  avoid  an  adion,  will  now  bear  away  with 
little  injury  to  a  new  ftation,  as  G,  and  there  remain 
out  of  the  reach  of  B’s  fliot,  and  this  fleet  muft  repair 
its  rigging  before  it  can  make  another  attack. 

Again,  fuppofe  that  the  fleet  B,  inftead  of  ftanding 
head  on,  were  to  run  down  in  an  angular  courfe,  as  at 
fig.  18.  It  is  plain  that  if  any  fhip  in  this  angular  line  Fig.  18. 
fhould  be  crippled,  her  defed  in  failing  will  occafion  a 
confufion  of  feveral  of  the  other  fhips  in  that  line.  It 
may  be  faid  that  the  ftoppage  of  one  fhip  a-head  will 
not  neceflarily  produce  a  ftoppage  of  every  fliip  a-ftern 
of  her,  becaufe  they  may  run  to  leeward  of  the  difabled 
fliip  ;  but  we  muft  obferve  that  by  this  time  the  fliips 
a-head  in  the  van  A  may  be  engaged,  and  confequently 
not  having  much  head  way,  are  nearly  ftationary,  fo 
that  each  fhip  a-ftern,  in  attempting  to  bear  down  as  at 
D,  D,  muft  be  confined  to  a  certain  courfe,  and  muft  run 
the  rifk  of  being  raked  in  coming  down  before  the  wind, 
and  confequently  of  being  difabled  before  coming  up 
with  the  enemy. 

Thirdly,  the  van  of  the  fleet  B  having  attained  their 
ftation  at  A,  a-breaft  of  the  van  of  F,  fig.  19.  and  ha-  Fig.  1#. 
ving  begun  the  adion,  the  van  fliips  of  F,  with  a  view 
to  retreat,  may  throw  in  a  broadfide  on  the  van  of  B, 
and  then  bear  away  in  fucceftion,  as  at  H,  followed  by 
the  reft  of  the  fleet  F,  which,  after  exchanging  broad¬ 
fides  with  the  van  of  B,  may  draw  up  in  a  new  line  two 
or  three  miles  to  leeward  at  I  I,  fig.  20. 

Suppofe  again,  for  further  illuftration,  that  B,  fig.  r. 

Plate  DLXX  .  reprefen ts  a  fleet  putting  before  the  wind, 
each  fhip  intending,  when  brought  to  at  a  determined 
diftance  at  A,  to  take  up  her  particular  antagonifts  in 
the  line  of  the  enemy  F  to  leeward  ;  and  let  F  be  fup- 
pofed.at  reft,  without  any  motion  a-head.  It  is  eafy  to 
conceive  that  while  the  alternate  fliips  of  F’s  line,  under 
cover  of  the  fmoke,  withdraw  from  battle  to  GGG,  the 
intermediate  fliips  left  behind  them  in  the  line  will  be 
fufficient  to  amufe  even  the  whole  of  B’s  fleet,  till  the 
fhips  G  fliall  form  a  new  line  HH  as  a  fupport  from  the 
leeward.  In  fuch  cafe  B,  after  being  difabled,  and  not 
having  forefeen  the  manoeuvre,  will  neither  be  able  to 
prevent  the  intermediate  fliips  with  which  he  is  engaged 
from  bearing  away  to  join  their  friends,  nor,  were  he 
able,  would  it  be  advifable  to  follow  them,  for  the  fame 
manoeuvre  wTith  equal  fuceefs  can  again  and  a^ain  be  re¬ 
peated. 

To  explain  the  relative  motion  of  thefe  two  fleets,  let 
F,  fig.  2.  reprefent  a  fleet  of  1  2  fliips  in  line  of  battle,  a 
cable’s  length  afunder,  and  fuppofe  the  length  of  each 
fliip  from  the  end  of  the  jib-boom  to  the  ftern  to  be  36-f 
fathoms,  ihe  whole  fleet  will  occupy  a  fpace  of  two 
Englifli  miles  \  and  if  it  be  fuppofed  to  fail  in  the  di- 
re&ion  FG,  at  the  rate  of  four  knots  an  hour,  it  will 
in  an  hour  have  moved  to  G,  four  miles  from  its  former 
pofition. 

Now,  let  there  be  an  oppofite  fleet  B,  alfo  12  fliips 
fituated  four  miles  to  windward,  and  let  the  point  A  be 
a  quarter  of  a  mile  right  to  windward  of  the-  point  G. 

Then,  if  TB  by  bearing  awaj  in  the  diredion  BA,  gain 
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the  point  A  at  the  fame  time  that  the  leeward  fleet  F 
has  arrived  at  G,  B  will  have  moved  nearly  at  the  rate 
of  an  hour,  and  the  angle  contained  between 

the  direction  of  its  line  of  bearing  and  its  p refen t  courfe 
will  be  nearly  four  points. 

Secondly,  in  fig.  3.  if  F,  by  carrying  more  fail,  move 
at  the  rate  of  fix  miles  an  hour,  from  F  to  G,  then  B, 
with  a  more  flanting  courfe,  will  have  more  difficulty 
in  keeping  the  line  a-breaft  while  coming  down  to  the 
attack,  owing  to  the  additional  obftru£tion  which  will 
attend  each  fucceeding  fhip  in  fuch  a  flanting  courfe. 
Again,  if  the  leeward  fleet  ffiall  lie  up  one  point  higher, 
as  FG,  fig.  4.  the  rears  of  the  two  fleets  will  be  removed 
to  a  much  greater  diflance,  and  the  van  A  mull  be 
fooner  up  with  the  enemy’s  van.  and  of  courfe  fo  much 
farther  from  fupport,  while  F  bringing  up  his  (hips  in 
fucceflion,  may  difable  the  van  of  A,  and  afterwards 
bear  away  at  pleafure  with  little  injury,  as  at  H.  Now 
B  being  fuppofed  difabled,  and  having  his  rear  D  di¬ 
ffracted,  will  be  unable  to  prevent  F  from  efcaping. 

From  thefe  confiderations  it  appears  that  a  fleet  to 
windward,  by  extending  its  line  of  battle  with  a  view 
to  flop  and  attack  the  whole  line  of  an  enemy’s  fleet  to 
leeward,  muft  labour  under  confiderable  difadvantages, 
and  will  fcarcely  fucceed  in  the  attempt. 

On  thefe  principles  Mr  Clerk  explains  the  rcafon 
why,  before  the  commencement  of  the  prefent  contefl 
between  Britain  and  France,  the  French  fleets  fo  re¬ 
peatedly  efcaped  from  the  Britifli,  without  any  ferious 
defeat  or  lofs,  viz.  by  avoiding  a  general  engagement, 
and  difabling  the  Britiffi  van  as  it  bore  down  to  attack 
them.  He  therefore  recommends  a  different  mode  of 
attack  from  the  windward,  which  wre  fhall  proceed  to 
illuflrate  by  proper  diagrams. 

Let  F  (fig.  5.)  reprefent  a  fleet  in  line  of  battle, 
under  eafy  fail,  willing  to  avoid  an  aCtion,  but  ready  to 
receive  an  attack  in  the  ufual  way,  from  another  fleet 
B,  three  or  four  miles  to  windward,  arranged  in  three 
columns.  How  (hall  B  make  the  attack  on  F,  fo  as, 
without  aiming  at  the  improbable  advantage  of  taking 
or  deflroying  the  greater  part  of  this  fleet,  they  may  fe- 
cure  three  or  four  of  the  flernmofl  fhips  ?  Mr  Clerk 
advifes,  that  a  fufficient  ftrength  be  detached  to  fecure 
thefe  fhips,  while  the  admiral  keeps  aloof  with  the  reft 
of  .his  fleet,  difpofed  as  in  the  figure,  ready  to  make  the 
neceflary  obfervations  and  give  the  requifite  fupport  to 
the  detached  fhips.  If  F  continues  to  avoid  an  action 
by  (landing  on  in  line,  the  detachment,  coming  into 
the  pofition  BA,  will  fecure  the  three  fhips  at  I  ;  and 
if  the  hcadmoft  fhips  of  F  were  to  tack,  and  be  follow¬ 
ed  by  the  reft  in  fucceflion  as  at  fig.  6.  not  only  the 
the  three  (hips  at  I  will  be  left  at  the  mercy  of  the  fhips 
detached  from  B,  but  two  more,  as  G,  will  be  expofed 
to  an  attack  from  another  fquadron  of  B  at  C.  If  all 
the  fhips  of  F  tack  together,  as  in  fig.  7.  the  delay,  and 
probably  the  confufion,  confequent  on  this  manoeuvre, 
will  (till  more  endanger  the  flernmofl  fhips,  or  will 
bring  on  a  general  and  clofe  action.  Again,  if  F  at¬ 
tempts  to  haul  off,  beginning  with  his  flernmofl  fhip  G, 
8t  an(f  and  then  runs  to  leeward,. as  at  fig.  8.  he  will  expofe  his 
fhips  to  a  raking  fire  from  B,  and  Hill  endanger  his 
flernmofl:  fhips  by  getting  too  far  to  leeward  for  their 
fupport ;  or  if  the  headmofl  fhips  at  H,  fig.  9.  veer  firfl, 
to  be  followed  by  the  reft  aftern,  the  danger  would  be 
fill!; greater.  Thus  it  appears  that  in  every  aflignable 
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cafe,  a  fleet  to  !ecw*ard,  avoiding  an  attack  from  an  equal  Naval 
or  fuperior  windward,  as  here  advifed,  by  preferring  the  t  **a<^cs*  , 
line,  will  rifk  the  lofs  of  three  or  more  of  their  flernmofl 
fhips. 

Now,  let  us  fuppofe  that  F,  while  (landing  on  a  Fig.  10,  11, 
line  on  the  larboard  tack,  when  threatened  with  an  at-**- 
tack  011  his  rear  from  B,  veers  and  pafies  on  oppofite 
tacks  to  leeward  (fee  fig.  j c,).  The  confequcnce  of 
this  will  be,  that  his  headmofl  fhips  will  be  forced  to 
leeward  by  B,  and  compelled  to  engage  under  difad- 
vantageous  circuniftances,  and  the  difadvantage  to  F 
will  be  much  the  fame,  whether  he  again  veers  and  re¬ 
fumes  his  former  pofition,  as  at  G,  fig.  1 1.  or  Hands  on 
before  the  wind,  as  at  P,  fig.  12. 

We  have  hitherto  fuppofed  that  the  wind  has  been  Fjg. 
fixed  in  one  point  j  but  let  us  fuppofe  it  to  fliift,  and 
let  us  inquire  what  will  be  the  effect  of  fucli  a  circum- 
ftance  on  the  two  lines  F  and  B.  While  the  fleets  are 
in  the  former  pofition,  F  in  line,  and  B  in  four  divi- 
fions,  B,  B,  B,  A,  fleering  E,  with  the  wind  at  N,  fig. 

13.  let  the  wind  fliift  to  the  weft.  The  only  conle- 
quence  of  this  will  be,  that  F  will  be  thrown  Hill  far¬ 
ther  to  leeward,  to  its  greater  difadvantage.  But  let 
the  wind  fliift  to  E,  fo  as  to  be  a-hcad,  as  in  figs.  14.  Figs.  14. 
and  13.  Still  if  the  admiral  of  B  manages  properly,  and  15. 
and  carefully  watches  the  motions  of  F,  this  change 
will  produce  no  advantage  to  the  latter.  For  B  has* 
nothing  to  do  but  veer  as  the  w  ind  comes  round,  fo  as 
to  bring  his  fhips  to  windward  of  the  three  flernmofl: 
fhips  of  F,  and  to  leeward  of  the  reft  of  his  line,  fo  as 
to  cut  off  the  three  flernmofl:  fhips. 

If  the  wind  fhould  be  fuppofed  to  veer  from  point  to 
point  all  round  the  compafs,  fo  that  the  fleet  F,  main¬ 
taining  the  weather-gage  of  B,  ffiall  make  a  circuit 
round  B  to  leeward  ;  Hill  if  B  a£t  cautioufly,  F  will  lofe 
the  three  threatened  fliips. 

Laftly,  fuppofe  the  wind  fhould  in  flan  tly  fliift  to  a  Fig.  iC. 
point  oppofite  to  what  it  wfas  at  the  commencement  of 
the  attack,  as  from  N.  to  S.  Before  it  can  be  afccr- 
tained  whether  fuch  a -change  will  be  to  the  advantage 
or  difadvantage  of  F,  the  relative  fituations  of  the  two 
fleets  muff  be  confideted.  Suppofe  that  the  van  and 
centre  be  feparated  at  fome  diflance  from  his  rear,  and 
that  in  confequcnce  this  fleet  ffiall  ' have  taken  fuch  a 
pofition  as  is  fhown  at  fig.  1 6.  Though  in  this  cafe  lie f,V.  t& 
will  have  got  to  windward,  his  three  (hips  can  never  * 
be  regained  or  preferved  from  the  attack  of  B.  The 
moil  favourable  fituation  for  F  would  be  when  the  fleets 
were  in  the  pofition  denoted  by  fig.  13.  as  then  lie- 
could  not  only  fupport  his  three  fhips  with  advantage, 
but  even  threaten,  and  cut  off  a  part  of  B’s  detachment.. 

In  attempting  this,  however,  he  incurs  the  rifk  of  com¬ 
ing  to  a  clofe  engagement,  which  we  have  fuppofed  him 
to  be  feduloufly  avoiding. 

Befides  this  method  of  attack  from  the  windward  by  From  the 
detachments  from  the  main  fleet,  Mr  Clerk  fhows  how  leeward, 
a  fuccefsful  attack  may  be  made  by  a  fleet  to  leeward , 
by  its  breaking  the  enemy’s  line,  and  this  either  near 
the  rear,  near  the  centre,  or  not  far  from  the  van,  cf 
which  cafes  the  two  former  will  be  mofl  likely  to  prove 
fuccefsful.  The  enemy’s  line  can  only  be  cut  when 
the  two  hoflile  fleets  veer  on  oppofite  tacks.  The  mofl: 
fimple  method  of  effecting  this  is  for  the  van  {hip  of  the 
attacking  fquadron,  inftead  of  ranging,  parallel  to  that 
of  the  enemy,  and  to  leeward  of  him,  to  pafs  through ; 
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Naval  the  firft  interval  that  offers,  followed  by  the  reft  of  the 
Tadics.  ^  j*ne^  wh;ch  is  thus  led  acrofs  that  of  the  enemy.  In 
confequence  of  this  manoeuvre,  the  van  of  the  leeward 
fleet  will  be  to  windward  of  the  enemy’s  rear,  and  thus 
the  attacking  fquadron  will  have  its  line  entire,  while 
that  of  its  adverfary  is  divided.  Again,  the  fliips  of  the 
rear  divifion,  having  their  progrefs  obftruded,  will  pro¬ 
bably  crowd  on  each  other,  get  into  confufion,  and  be 
driven  to  leeward.  We  cannot  detail  the  different  cafes 
mentioned  by  Mr  Clerk  )  but  for  thcfe  and  many  other 
valuable  fuggeftions  on  the  fubjed  of  naval  tallies,  we 
muft  refer  to  his  ufeful  and  ingenious  Effay  *. 

The  above  is  a  very  faint  and  meagre  outline  of  Mr 
Clerk’s  tallies,  blit  it  is  all  which  our  limits  enable  us  to 
give.  It  will  afford  general  readers  fome  idea  of  the 
nature  of  the  propofed  improvements,  and  profeflional 
men  will  naturally  confult  the  original  eJJ'ay . 

On  thefe  or  fimilar  principles  is  founded  the  method 
of  breaking  through  the  enemy's  line ,  and  thus  cutting  off 
a  part  of  his  fleet,  fo  fuccefsfully  adopted  by  the  Britifh 
admirals  in  the  great  naval  adions  that  have  diftinguifli- 
ed  the  late  and  prefent  wars  with  France.  We  cannot 
better  illuftrate  the  principles  above  laid  down,  than  by 
giving  a  fhort  detail  of  the  laft  of  thefe  memorable  en¬ 
gagements,  the  Battle  of  Trafalgar.  With  this 
we  fhall  conclude  our  fketch  of  naval  taffies,  and  our 
101  pradical  obfervations  on  the  art  of  War. 

Trafalgar  ^ter  having  been  long  blocked  up  in  the  harbour  of 
October  *  Cadiz,  the  combined  French  and  Spanifh  fleet  effeded 
sift,  1805.  their  efcape,  while  the  Britifh  fleet,  under  the  com¬ 
mand  of  Lord  Nelfon,  was  at  a  confiderable  diftance. 
On  the  19th  of  October  1805,  the  fhips  which  had 
been  left  to  watch  the  motions  of  the  enemy,  communi¬ 
cated  to  the  commander  in  chief  the  agreeable  intelli¬ 
gence,  that  the  combined  fleet  had  put  to  fea,  and  was 
failing  with  light  winds  in  a  wefterly  direction.  Lord 
Nelfon  concluding  that  their  deftination  muft  be  the 
Mediterranean,  immediately  made  all  fail  with  his  fliips 
for  the  entrace  of  the  ftraits.  Here  he  was  informed 
by  Captain  Blackwood,  that  the  enemy  had  not  yet 
palled  the  ftraits. 

On  the  21ft  of  Odober,  at  daylight,  Cape  Trafal¬ 
gar  bearing  eaft  by  fouth  about  feven  leagues  diftant, 
the  combined  fleet  was  difeovered  about  fix  or  feven 
miles  to  the  eaftward.  The  wind  was  about  weft,  and 
very  light  As  Lord  Nelfon  had  long  expeded  to  fall 
in  with  the  enemy’s  fleet,  he  had  concerted  with  his  of¬ 
ficers  the  beft  and  moft  expeditious  meafures  for  bring¬ 
ing  them  to  a  fpeedy  and  decifive  adion.  As  foon, 
therefore,  as  they  hove  in  fight,  he  immediately  made 
the  fignal  for  the  Britifh  fleet  to  bear  up  in  two  co¬ 
lumns,  as  they  formed  in  order  of  failing.  The  com¬ 
bined  fleet  was  drawn  up  in  line  of  battle,  with  their 
heads  to  the  northward,  and  had  formed  the  line  with 
great  dofenefs  and  corre&nefs.  It  confifted  of  33  fhips 
of  the  line,  18  French,  and  1 5  Spanifh,  under  Admiral 
Villeneuve,  as  commander  in  chief,  who  occupied  the 
centre  in  the  Bucentaure,  while  the  Spanifh  admiral, 
G rav inn,  led  the  rear  in  the  Prince  of  Ailurias.  The 
Britifh  fleet  confifted  of  27  fhips,  including  three  fixty- 
fours.  Lord  Nelfon  headed  the  van  in  the  Vidory, 
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having  under  him  the  Temeraire,  Neptune,  Conqueror,  Naval 
Leviathan,  Ajax,  Orion,  Agamemnon,  Minotaur,  Spar-  Ta&ic 
tiate,  Britannia,  Africa,  with  the  Euryalus,  Sirius,'”’^ 
Phoebe,  and  Naiad  frigates,  Pickle  fchooner,  and  En- 
treprenante  cutter  \  while  the  rear,  confifting  of  the 
Royal  Sovereign,  Mars,  Bclleifle,  Tonnant,  Bellero- 
phon,  Coloflus,  Achille,  Polyphemus,  Revenge,  Swift- 
fure,  Defence,  Thunderer,  Defiance,  Prince,  and  Dread¬ 
nought,  was  led  by  Vice-admiral  Colling  wood  in  the 
Royal  Sovereign. 

As  the  mode  of  attack  adopted  by  the  Britifh  was 
unufual,  the  combined  fleet  was  obliged  to  draw  up 
their  line  in  a  new  manner.  It  formed  a  crefcent,  with 
its  convexity  to  leeward,  fo  that  in  leading  down  to 
their  centre,  the  rear  divifion  of  the  Britifh  had  both 
their  van  and  rear  abaft  the  beam.  Before  the  adion 
commenced,  every  alternate  fhip  was  about  a  cable’s 
length  to  windward  of  her  fecond  ahead  and  aftern, 
thus  forming  a  kind  of  double  line,  and  appearing,  when 
on  their  beam,  to  leave  a  fmall  interval  between  them 
without  crowding  their  fliips.  The  French  and  Spani¬ 
ards  were  not  formed  in  feparate  divifions,  but  inter¬ 
mixed  without  any  apparent  regard  to  order  of  national 
fquadrons.  As  the  Britifh  commander  had  previoufly 
communicated  to  his  flag-officers  and  captains  his  pre¬ 
concerted  mode  of  attack,  few  fignals  were  neceffary, 
and  none  were  made  on  approaching  the  enemy,  except 
to  dired  clofe  order  as  the  lines  bore  down. 

The  adion  commenced  at  noon,  by  the  leading  fliips 
of  both  columns  breaking  through  the  enemy’s  line, 
the  Vidory  about  the  tenth  fhip  from  the  van,  and  the 
Royal  Sovereign  about  the  twelfth  from  the  rear  \  the 
fucceeding  fhips  breaking  through  in  every  part  aftern 
of  their  leaders,  and  engaging  the  enemy  at  the  very 
muzzles  of  their  guns.  By  this  manoeuvre  the  van  of 
the  enemy  was  unengaged,  and  thus  the  inferiority  of 
the  Britifh,  in  point  of  number,  was  of  lefs  confequence, 
while  the  fuperior  fkill  and  bravery  of  Britifh  feamen 
foon  acquired  a  decided  advantage.  The  con  Aid  was 
fevere,  as  the  enemy’s  fliips  were  fought  with  a  gallan¬ 
try  highly  honourable  to  their  commanders.  The  Bri- 
tifh  attack,  however,  was  irrefiftible.  About  three 
P.  M.  many  of  the  enemy’s  fliips  had  ftruck  their  co¬ 
lours,  and  their  line  had  given  way.  Ten  fliips  of  the 
line,  and  the  frigates,  under  Admiral  Gravina,  made 
their  efcape,  and  flood  to  leeward  towards  Cadiz.  The 
five  headmoft  fliips  of  their  van  tacked,  and,  handing 
to  the  fouthward,  to  windward  of  the  Britifh  line,  were 
brought  to  adion,  and  the  fternmoft  of  them  taken. 
Nineteen  fliips  of  the  line,  with  three  flag-officers,  in¬ 
cluding  the  commander  in  chief,  remained  in  the  hands 
of  the  Britifh.  Never  was  there  a  vidory  more  glori¬ 
ous  or  more  decifive  ^  never  was  the  pre-eminence  of  the 
Britifh  flag  more  triumphantly  confpicuous. 

The  events  fubfequent  to  this  memorable  battle,  and 
the  Ioffes  fuftained  on  either  fide,  having  little  connec¬ 
tion  with  the  fubjed  of  the  prefent  article,  need  not  be 
here  detailed.  They  are  frefh  in  the  memory  of  our 
readers,  and  Britain  ftill  laments  the  lofs  of  her  immor¬ 
tal  Nelfon  *  See  V 
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War  Man-o f-llAR  Bird .  See  Pelicanus,  Ornitholo¬ 

gy  Index. 

WAR- Cry  was  formerly  cudomary  in  the  armies  of 
mofl  nations,  when  juft  upon  the  point  of  engaging. 
Sometimes  they  were  only  tumultuous  fhouts,  or  horrid 
yells,  uttered  with  an  intent  to  (trike  terror  into  their 
adverfaries  ;  fuch  as  is  now  ufed  by  the  Indians  in  Ame¬ 
rica,  called  the  war-whoop . 

WARBLES,  a  difeafe  of  horfes.  See  Farriery  In¬ 
dex . 

WARBURTON,  William,  a  learned  Englifli  bi- 
(hop,  was  defeended  from  an  ancient  family  in  Cheftiire, 
and  was  the  fecond  fon  of  George  Warburton,  an  attor¬ 
ney  at  Newark  in  the  county  of  Nottingham,  was  born 
at  Newark,  December  24.  1698.  He  was  firft  put  to 
ichool  there  under  a  Mr  T wells,  but  had  the  chief  part 
of  his  education  at  Okeham  in  Rutlandfliire,  where  he 
continued  till  the  beginningof  the  year  1714,  and  foon 
after  he  was  put  out  clerk  to  an  eminent  attorney  of 
Great  Markham  in  Nottinghamdiire,  where  lie  conti¬ 
nued  till  the  year  1719,  when  he  returned  to  his  family 
at  Newark  ;  but  whether  he  pra&ifed  there  or  elfewhere 
as  an  attorney,  is  not  known. 

He  had  always  exprefled  a  Rrong  inclination  to  take 
orders  ;  and  the  love  of  letters,  which  tended  to  retard, 
rather  than  forward,  his  progrefsin  the  profeflion  chofen 
for  him  by  his  friends,  growing  every  day  dronger  in 
him,  it  was  deemed  expedient  to  give  way  to  that  in¬ 
clination.  He  therefore  devoted  himfelf  to  the  Rudies 
neceflary  to  fit  him  for  the  church,  and  at  length  in 
1723  he  was  ordained  deacon,  and  pried  in  1727 . 

In  1728  he  was  prefented  by  Sir  Robert  Sutton  to 
the  re£lory  of  Brand-Broughton,  in  the  diocefe  of  Lin¬ 
coln,  where  he  fpent  the  greater  part  of  his  life,  and 
compofed  all  the  great  works  which  will  carry  his  fame 
down  to  poderity.  In  the  fame  year  he  was  put  upon 
the  king’s  lid  of  Maders  of  Arts,  ere&ed  on  his  ma- 
jedy’s  vifit  to  the  univerfity  of  Cambridge.  He  had  al¬ 
ready  publidied  fome  juvenile  performances,  which  dis¬ 
played  genius  and  reading,  and  attra&ed  confiderable 
notice  \  but  it  was  not  till  the  year  1736  that  he  may 
be  faid  to  have  emerged  from  the  obfeurity  of  a  private 
life  into  the  notice  of  the  world.— The  fird  publication 
which  rendered  him  afterwards  famous  now  appeared, 
under  the  title  of  44  The  Alliance  between  Church  and 
State  ;  or,  the  NecefTity  and  Equity  of  an  Edablidied 
Religion  and  a  Ted  Law  ;  demondrated  from  the  Ef- 
fence  and  End  of  Civil  Society,  upon  the  fundamental 
Principles  of  the  Law  of  Nature  and  Nations.”  In 
mWt/o/this  treatife,  fays  Bidiop  Horfiey  *,  the  author  44  hath 
(hown  the  general  good  policy  of  an  edabliflunent,  and 
it  Dip  ^e,  necedity  of  a  Test  for  its  fecurity,  upon  principles 
Vrx,  which  republicans  themfelves  cannot  eafily  deny.  His 
^•1787.  work  is  one  of  the  fined  fpecimens  that  are  to  be  found 
perhaps  in  any  language,  of  fcientific  reafoning  applied 
to  a  political  fubjeft.” 

At  th«  clofe  of  the  Alliance  was  announced  the 
fcheme  of  the  Divine  Legation  of  Mofes,  in  which  he 
had  then  made  confiderable  progrefs.  The  fird  volume 
of  this  work  was  publidied  in  January  1737-8,  under 
the  title  of  44  The  Divine  Legation  of  Mofes  demon¬ 
drated  on  the  Principles  of  a  religious  Deid,  from 
the  “Omiflion  of  the  Do&rine  of  a  future  State  of  Re¬ 
wards  and  Punidiments  in  the  Jewifh  Difpenfation,  in 
fix  books,  by  William  Warburton,  M.  A.  author  of 
Vox*  XX.  Part  II. 
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the  Alliance  between  Church  and  State  5”  and  met  Warburton. 
with  a  reception  which  neither  the  fubjedl,  nor  the  man-  ' 
ner  in  which  it  was  treated,  feemed  to  authorife.  It 
was,  as  the  author  afterwards  obferved,  fallen  upon  in 
fo  outrageous  and  brutal  a  manner  as  had  been  fcarce 
pardonable,  had  it  been  44  The  Divine  Legation  of  Ma¬ 
homet.” — It  produced  fevcral  anfwers,  and  fo  much 
abufe  from  the  authors  of  44  The  Weekly  Mifcellany,” 
that  in  lefs  than  two  months  he  was  condrained  to  de¬ 
fend  himfelf,  in  44  A  Vindication  of  the  Author  of  the 
Divine  Legation  of  Mofes,  from  the  Afperfions  of  the 
Country  Clergyman’s  Letter  in  the  Weekly  Mifcellany 
of  February  24.  1737-8,  8vo.” 

Mr  Warburton’s  extraordinary  merit  had  now  at- 
tradled  the  notice  of  the  heir  apparent  to  the  crown,  in 
whole  immediate  fervice  we  find  him  in  June  1738, 
when  he  publidied  44  Faith  working  by  Charity  to 
Chridian  Edification,  a  Sermon,  preached  at  the  lad 
epifcopal  Vifitation  for  Confirmation  in  the  Diocefe  of 
Lincoln  ;  with  a  Preface,  (bowing  the  Reafon  of  its 
Publication  \  and  a  Pofifcript,  occafioned  by  fome  Let¬ 
ters  lately  publidied  in  the  Weekly  Mifcellany  ;  by 
William  Warburton,  M.  A.  Chaplain  to  his  Royal 
Highnefs  the  Prince  of  Wales.” 

The  44  Eflay  on  Man”  had  now  been  publidied  fome 
years  ;  and  it  is  univerfally  fuppofed,  that  the  author 
had,  in  the  compofition  of  it,  adopted  the  pliilofophy  of 
Lord  Bolingbroke,  whom,  on  this  occafion,  he  had  fob 
lowed  as  his  guide,  without  underdanding  the  tendency 
of  his  principles.  In  1738,  M.  de  Croufaz  wrote  fome 
remarks  on  it,  accufing  the  author  of  Spinozifm  and  Na- 
turalifm  ;  which  falling  into  Mr  Warburton’s  hands,  he 
publidied  a  defence  of  the  fird  epidle,  and  foon  after  of 
the  remaining  three,  in  feven  letters  ;  of  which  fix  were 
printed  in  1739,  and  the  feventh  in  June  1740,  under 
the  title  of  44  A  Vindication  of  Mr  Pope’s  Eflay  on 
Man,  by  the  author  of  the  Divine  Legation.”  The 
opinion  which  Mr  Pope  conceived  of  thefe  defences,  as 
well  as  of  their  author,  will  be  bed  feen  in  his  letters. 

In  confequence,  a  firm  friendfliip  was  edablidied  be¬ 
tween  them,  which  continued  with  undiminifhed  fervour 
until  the  death  of  Mr  Pope  ;  who,  during  the  remainder 
of  his  life,  paid  a  deference  and  refpeft  to  his  friend’s 
judgment  and  abilities,  which  will  be  confidered  by 
many  as  almod  bordering  on  fervility. 

Towards  the  end  of  the  year  1739,  Mr  Warburton 
publidied  a  new  and  improved  edition  of  the  fird  vo¬ 
lume  of  the  Divine  Legation  ;  and  in  1741.,  appeared 
the  fecond  part,  which  completed  the  argument,  though 
not  the  entire  plan  of  that  work.  44  A  work,  fays 
B i (hop  Hurd  *,  in  all  views  of  the  mod  tranfeendant  *  Life  0f 
merit,  whether  we  confider  the  invention  or  the  execu -Warburton 
tion.  A  plain  Ample  argument,  yet  perfe&ly  we\\frcfixed  t0 
proving  the  divinity  of  the  Mofaic  law,  and  laying  sl^IS  Works. 
Jure  foundation  for  the  fupport  of  Chriflianity,  is  there 
drawn  out  to  a  great  length  by  a  chain  of  reafoning  fo 
elegantly  connected,  that  the  reader  is  carried  along  it 
with  eafe  and  pleafure  ;  while  the  matter  prefented  to 
him  is  fo  driking  for  its  own  importance,  fo  embelliflied 
by  a  lively  fancy,  and  illudrated  from  all  quarters  by 
exquifite  learning  and  the  mod  ingenious  difquifition, 
that  in  the  whole  compafs  of  modern  or  ancient  theolo¬ 
gy,  there  is  nothing  equal  or  fimilar  to  this  extraordi¬ 
nary  performance.” 

This  is  the  panegyric  of  a  man  refle&ing  with  ten- 
4  k  depiefi 
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W^rburtcn.  clerntfs  on  the  memory  of  his  friend  and  benefaXor  , 
'm—~* — 1 —  but  it  approaches  much  nearer  to  the  truth  than  the 
cenfures  of  thofe  cabaliftic  critics,  who,  fattening  upon 
fome  weak  part  of  the  Divine  Legation,  or  perhaps 
never  having  looked  into  it,  have  rid iculouily  contended 
that  the  author  was  far  from  being  eminent  as  a  fcho- 
lar,  and  that  his  work  is  inimical  to  the  caufe  of  Chri- 
itianity  !  Putting  partiality  afide,  there  is  in  the  Divine 
Legation  of  Moles  abundant  evidence  of  the  malignant 
folly  of  this  charge,  as  no  man  can  read  and  underfland 
that  work  without  being  convinced  that  its  author  was 
a  Chriftian,  not  only  fincere  but  zealous  ;  that  he  was, 

*  Life  of  what  Johnfon  calls  him  *,  “  a  man  of  vigorous  faculties, 
Tope.  of  a  mind  fervent  and  vehement,  fupplied,  by  unlimited 
and  inceffant  inquiry,  with  a  wonderful  extent  and  va¬ 
riety  oi  knowledge,  which  had  neither  depreffed  his 
imagination  nor  clouded  his  perfpicuity  ;  and  that  to 
every  work,  and  this  work  in  particular,  he  brought  a 
memory  full  fraught,  with  a  fancy  fertile  of  original 
combinations,  exerting  at  once  the  powers  of  the  felio- 
lar,  the  reafoner,  and  the  wit.”  But  we  think  it  mull 
be  acknowledged,  that  his  learning  was  too  multifarious 
to  be  always  exaX,  and  his  inquiries  too  eagerly  pufhed 
to  be  always  cautious.  We  have  no  hefitation,  how¬ 
ever,  to  fay,  that  to  the  divine  this  great  work,  with  all 
its  im perfections,  is,  in  our  opinion,  one  of  the  molt 
valuable  that  is  to  be  found  in  any  language. 

In  the  fummer  1741,  Mr  Pope  and  Mr  Warburton, 
in  a  country  ramble,  took  Oxford  in  their  way.  The 
univerfity  was  naturally  pleafed  at  the  arrival  of  two 
fuch  ftrangers,  and  feemed  defirous  of  enrolling  their 
names  among  their  graduates.  The  degree  of  D.  D. 
was  intended  for  the  divine,  and  that  of  LL.  D.  for 
the  poet :  but  intrigue  and  envy  defeated  this  fcheme ; 
and  the  univerfity  loll  the  honour  of  decorating  at  the 
fame  time  the  two  greateft  geniufes  of  the  age,  by  the 
fault  of  one  or  two  of  its  members.  Pope  retired  with 
fome  indignation  to  Twickenham,  where  he  confoled 
himfelf  and  his  friend  with  this  farcaftic  reflexion — 
“  We  fhall  take  our  degree  together  iu  fame,  whatever 
we  do  at  the  univerfity.” 

The  friendihip  of  this  eminent  poet  was  of  fervice  to 
Mr  Warburton  in  more  rcfpeXs  than  that  of  increafing 
his  fame.  He  introduced  and  warmly  recommended 
him  to  mod  of  his  friends,  and  among  others  to  Mr 
Murray,  afterwards  earl  of  Mansfield,  and  Ralph  Al¬ 
len,  Efq.  of  Prior-park.  In  confequence  of  this  intro¬ 
duction,  we  find  Mr  Warburton  at  Bath  1742  ;  where 
he  printed  a  fermon  which  had  been  preached  at  the 
Abhey-ehurch  on  the  24th  of  OXober,  for  the  benefit 
of  Mr  Allen’s  favourite  Charity,  the  General  Hofpital 
or  Infirmary.  .  In  this  year  alfo  he  printed  a  Differta- 
tion  on  the  origin  of  books  of  chivalry,  at  the  end  of 
Jarvis’s  Preface  to  a  tranflation  of  Don  Quixote,  which 
Mr  Pope  tells  him,  he  had  not  got  over  two  para¬ 
graphs  of,  before  he  cried  out,  Aut  Erafmus ,  aut  Dia - 
bolus . 

In  1742,  Mr  Warburton  publifhed“  A  Critical  and 
Philofophical  Commentary  on  Mr  Pope’s  Efiay  on  Man, 
in  which  is  contained  a  Vindication  of  the  faid  Efiay 
from  the  IMifreprelentation  of  1VT.  de  Refnal,  the  French 
Tranfiator,  and  of  M.  de  Croufaz,  Profeffor  of  Philo- 
fophy  and  Mathematics  in  the  Academy  of  Laufanne, 
the  Commentator.”  It  was  at  this  period,  when  Mr 
Warburton  had  the  entire  confidence  of  Mr  Pope,  that 
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he  advifed  him  to  complete  the  Dunciad,  by  changing  Wa 
the  hero,  and  adding  to  it  a  fourth  book.  This  was  v~" 
accordingly  executed  in  1742,  and  publilhed  early  in 
1743,  with  notes  by  our  author  \  who,  in  confequence 
of  it,  received  his  (hare  of  the  abufe  which  Mr  Cibber 
liberally  bellowed  on  both  Mr  Pope  and  his  annotator. 

In  the  latter  end  of  the  fame  year  he  publifiied  complete 
editions  of  “  The  Efiay  on  Man,”  and  “  The  Efiay  on 
Criticifm  j”  and  from  the  fpecimen  which  he  there  ex¬ 
hibited  of  his  abilities,  it  may  be  prefumedMr  Pope  de¬ 
termined  to  commit  the  publication  of  thofe  works 
which  he  fhould  leave  to  Mr  Warburton’s  care.  At 
Mr  Pope’s  defire,  he,  about  this  time,  revifed  and  cor- 
reXed  the  “  Efiay  on  Homer,”  as  it  now  Rands  in  the 
laft  edition  of  that  tranflation. 

The  publication  of“  The  Dunciad”  was  the  1  aft  fer¬ 
vice  which  our  author  rendered  Mr  Pope  in  hislifetirne. 
After  a  lingering  and  tedious  illnefs,  the  event  of  which 
had  been  long  forefeen,  this  great  poet  died  on  the  30th 
of  May  1744?  and  by  his  will,  dated  the  12th  of  the 
preceding  December,  bequeathed  to  Mr  Warburton  one 
half  of  his  library,  and  the  property  of  all  fuch  of  his 
works  already  printed  as  he  had  not  otherwife  difpofed 
of  or  alienated,  and  all  the  profits  which  fhould  arife 
from  any  edition  to  be  printed  after  his  death  :  but  at 
the  fame  time  direXed  that  they  fhould  be  publifiied 
without  any  future  alterations. 

“  In  1744,  Mr  Warburton  turned  his  attention  to 
the  feveral  attacks  which  had  been  made  on  the  “  Di¬ 
vine  Legation,”  and  defended  himfelf  in  a  manner 
which,  if  it  did  not  prove  him  to  be  poffeffed  of  much 
humility  or  diffidence,  at  leaft  demonftrated,  that  he 
knew  how  to  wield  the  weapons  of  controverfy  with  the 
hand  of  a  mafter.  His  firft  defence  now  appeared,  un¬ 
der  the  title  of  u  Remarks  on  feveral  occafional  Reflec¬ 
tions,  in  Anfwer  to  the  Reverend  Dr  Middleton,  Dr 
Pococke,  the  Mafter  of  the  Charter-houfe,  Dr  Richard 
Grey,  and  others  *,  ferving  to  explain  and  juftify  divers 
Pafiages  in  the  Divine  Legation,  objected  to  by  thofe 
learned  Writers.  To  which  is  added,  A  general  Re¬ 
view  of  the  Argument  of  the  Divine  Legation,  as  far 
as  it  is  yet  advanced  j  wherein  is  confidered  the  Rela¬ 
tion  the  feveral  Parts  bear  to  each  other  and  the  whole. 
Together  with  an  Appendix,  in  Anfwer  to  a  late  Pam¬ 
phlet  intitled,  An  Examination  of  Mr  W — — ’s  fecond 
Propofition.”  This  was  followed  next  year  by  “  Re¬ 
marks  on  feveral  occafional  Reflexions,  in  Anfwer  to 
the  Reverend  DoXors  Stebbing  and  Sykes  ;  ferving  to 
explain  and  juftify  the  Two  Differtations  in  the  Divine 
Legation,  concerning  the  command  to  Abraham  tQ 
offer  up  his  Son,  and  the  Nature  of  the  Jewifh  Theo¬ 
cracy,  objeXed  to  by  thefe  learned  Writers.  ‘  Part  II. 
and  laft.”  Both  thefe  anfwers  are  couched  in  thofe 
high  terms  of  confident  fuperiority,  which  marked  al~ 
moft  every  performance  that  fell  from  his  pen  during 
the  remainder  of  his  life. 

On  the  5th  of  September  1745,  the  friendfhip  be¬ 
tween  him  and  Mr  Allen  was  more  clofely  cemented  by 
bis  marriage  with  Mils  Tucker,  who  furvived,  and  is 
now,  if  alive,  Mrs  Stafford  Smith  of  Prior-park.  At 
that  important  crifis  our  author  preached  and  publilhed 
three  feafonable  fermons  :  1.  “  A  faithful  Portrait  of 
Popery,  by  which  it  is  feen  to  be  the  Reverfe  of  Chrif- 
tianity,  as  it  is  the  DeftruXion  of  Morality,  Piety,  and 
Civil  Liberty,  Preached  at  St  James’s,  Weft  mi  niter, 
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hvburton.  Oftober  1 745.”  2.  “  A  Sermon  occafioned  by  the 

— prefent  unnatural  Rebellion,  &c.  Preached  in  Mr  Al¬ 
len’s  Chapel  at  Prior-park,  near  Bath,  November  1745.” 
3.  44  The  Nature  of  National  Offences  truly  Rated. — 
Preached  on  the  General  Fail-day,  Dec.  18.  1745-6.” 
On  account  of  the  laR  of  thefe  fermons,  he  was  again 
involved  in  a  controverfy  with  his  former  antagonist  Dr 
Stebbing,  which  occafioned  “  An  Apologetical  Dedica¬ 
tion  to  the  Reverend  Dr  Henry  Stebbing,  in  Anfuer  to 
hisC.enfure  and  Mifreprefentations  of  the  Sermon  preach¬ 
ed  on  the  General  Fall,  &c. 

Notwithilanding  his  great  connexions,  his  acknow¬ 
ledged  abilities,  and  his  eftablifhed  reputation,  a  repu¬ 
tation  founded  on  the  durable  bafis  of  learning,  and  up¬ 
held  by  the  decent  and  attentive  performance  of  every 
duty  incident  to  his  Ration  *,  yet  we  do  not  find  that  he 
received  any  addition  to  the  preferments  given  him  in 
1728  by  Sir  Robert  Sutton  (except  the  chaplainfhip  to 
the  prince  of  Wales),  until  April  1746,  when  he  was 
unanimoufly  called  by  the  Society  of  Lincoln’s  Inn  to 
be  their  preacher.  In  November  he  publifhed  44  A  Ser¬ 
mon  preached  on  the  Thankfgiving  appointed  to  be  ob- 
ferved  the  9th  of  OXober,  for  the  Suppreflion  of  the 
late  unnatural  Rebellion.”  In  1747  appeared  his  edi¬ 
tion  of  Shakefpeare  and  his  Preface  to  Clariffa  \  and  in 
the  fame  year  he  publifhed,  I.  “  A  Letter  from  an  Au¬ 
thor  to  a  Member  of  Parliament  concerning  Literary 
Property.”  2.  44  Preface  to  Mrs  Cockburn’s  Remarks 
upon  the  Principles  and  Reafonings  of  Dr  Rutherford’s 
Effay  on  the  Nature  and  Obligations  of  Virtue,  &.c.” 
3.  44  Preface  to  a  Critical  Inquiry  into  the  Opinions  and 
PraXice  of  the  ancient  Pliilofophers,  concerning  the 
Nature  of  a  Future  State,  and  their  Method  of  teach¬ 
ing  by  double  DoXrine,”  (by  Mr  Towne)  1747,  fe- 
cond  edition.  In  T  748,  a  third  edition  of  “  The  Alli¬ 
ance  between  Church  and  State,  correXed  and  enlar¬ 
ged.” 

44  In  1749,  a  very  extraordinary  attack  was  made  on 
the  moral  charaXer  of  Mr  Pope,  from  a  quarter  where 
it  could  be  leafl  expeXed.  An  infignificant  pamphlet, 
under  the  name  of  A  Patriot  King,  was  that  year  pub- 
lifhed  by  Lord  Bolingbroke,  or  by  his  direXion,  with 
a  preface  to  it,  refleXing  highly  on  Mr  Pope’s  honour. 
The  provocation  was  limply  this  :  The  manufeript  of 
that  trivial  declamation  had  been  intruded  to  the  care 
of  Mr  Pope,  with  the  charge  (as  it  was  pretended)  that 
only  a  certain  number  of  copies  fhould  be  printed.  Mr 
Pope,  in  his  exceflive  admiration  of  his  guide ,  philoj 'ci¬ 
pher ,  and  friend,  took  that  opportunity,  for  fear  fo  in¬ 
valuable  a  treafure  of  patriot  eloquence  fhould  be  loll  to 
the  public,  to  exceed  his  commiffion,  and  to  run  off 
more  copies,  which  were  found,  after  his  death,  in  the 
printer’s  warehoufe.  This  charge,  however  frivolous, 
was  aggravated  beyond  meafure  \  and,  notwithilanding 
the  proofs  which  Lord  Bolingbroke,  had  received  of 
Pope’s  devotion  to  him,  envenomed  with  the  utmoft  ma¬ 
lignity.  Mr  Warburton  thought  it  became  him  to  vin¬ 
dicate  his  deceafed  friend  ;  and  he  did  it  fo  effeXually, 
as  not  only  to  filence  his  accufer,  but  to  cover  him  with 

I  Kurd's  confufion 

Wrj£r  About  this  time  the  publication  of  Dr  Middleton’s 
Ur~  Inquiry  concerning  the  miraculous  Powers  or  the  Chrif- 
tiaa  church,  gave  rife  to  a  controverfy,  which  was  ma¬ 
naged  with  great  warmth  and  afperity  on  both  fides,  and 
not  much  to  the  credit  of  either  party.  On  this  occa- 


fion  Mr  Warburton  publifhed  an  excellent  performance,  Wal-bcrtcm. 
written  with  a  degree  of  candour  and  temper,  which,  it 
is  to  be  lamented,  he  did  not  always  exeicife.  The 
title  of  it  was  44  Julian  ;  on  a  Difcourfe  concerning  the 
Earthquake  and  fiery  Eruption  which  defeated  that  Em¬ 
peror’s  attempt  to  rebuild  the  Temple  at  Jerufalem, 

1750.”  A  fecond  edition  of  this  difcourfe,  *4  with  Ad¬ 
ditions,”  appeared  in  1 7 5 1 ,  in  which  year  he  gave  the 
public  his  edition  of  Mr  Pope’s  Works,  with  Notes,  in 
nine  volumes  8vo  \  and  in  the  fame  year  printed  “  An 
Anfwer  to  a  Letter  to  Dr  Middleton,  inferted  in  a 
Pamphlet  intitled,  The  Argument  of  the  Div  ine  Le  ga¬ 
tion  fairly  Rated,”  &c.  and  44  An  Account  of  he 
Prophecies  of  Arife  Evans,  the  Wclfti  Prophet  in  the 
laR  Century,”  annexed  to  the  firR  volume  of  Dr  Jor tin’s 
Remarks  on  EcclefiaRical  HiRory,  which  afterwards 
fubjeXed  him  to  much  trouble. 

In  1752,  Mr  Warburton  publifhed  the  firft  volume 
of  a  courfe  of  fermons,  preached  at  Lincoln’s  Inn,  in- 
titled,  44  The  Principles  of  Natural  and  Revealed  Reli¬ 
gion,  occafionally  opened  and  explained”’  and  this  was 
two  years  afterwards  followed  by  a  fecond.  After  the 
public  had  been  fome  time  proraifed,  it  may,  from  the 
alarm  which  was  taken,  be  almoR  faid  threatened  with, 
the  appearance  of  Lord  Bolingbroke’s  Works,  they  were 
about  this  time  printed.  The  known  abilities  and  infi¬ 
delity  of  this  nobleman  had  created  apprehenfions  in  the 
minds  of  many  people,  of  the  pernicious  effeXs  of  his 
doXrines  j  and  nothing  but  the  appe  arance  of  his  whole, 
force  could  have  convinced  his  friends,  how  little  tin  re 
was  to  be  dreaded  from  arguments  againR  religion  fo 
weakly  fupported.  Many  anfwers  were  foon  publifhed, 
but  none  with  more  acutenefs,  folidity,  and  fprightli- 
nefs,  than  44  A  View  of  Lord  Bolingbroke’s  Philofophy, 
in  two  Letters  to  a  Friend,  1754  5”  the  third  and 
fourth  letters  were  publilhed  in  1755,  with  anotheredi- 
tion  of  the  two  former  $  and  in  the  fame  year  a  fmaller 
edition  of  the  whole  }  which,  though  it  came  into  the 
world  without  a  name,  was  univerfally  aferibed  to  Mr 
Warburton,  and  afterwards  publicly  owned  by  him.  To 
fome  copies  of  this  is  prefixed  an  excellent  complimen¬ 
tary  epifile  from  the  prefident  Montefquieu,  dated  May 
26. 1754. 

At  this  advanced  period  of  his  life,  that  preferment 
which  his  abilities  might  have  claimed,  and  which  had 
hitherto  been  withheld,  feemed  to  be  approaching  to¬ 
wards  him.  In  September  1754,  he  was  appointed  one 
of  his  majeRy’s  chaplains  in  ordinary*,  and  in  the  next 
year  was  prefented  to  a  prebend  in  the  cathedral  of 
Durham.  About  this  time  the  degree  of  DoXor  of  Di¬ 
vinity  was  conferred  on  him  by  Dr  Herring,  then  arch- 
bithop  of  Canterbury.  A  new  impreflion  of  The  Di¬ 
vine  Legation  being  now  called  for,  he  printed  a  fourth 
edition  of  the  firR  part  of  it,  correXed  and  enlarged,  di¬ 
vided  into  two  volumes,  with  a  dedication  to  the  earl  of 
Hardwicke.  The  fame  year  appeared  41  A  Sermon 
preached  before  his  Grace  Charles  Duke  of  Marlbo¬ 
rough,  Prefident,  and  the  Governors  of  the  Hofpital 
for  the  Smallpox  and  for  Inoculation,  at  the  Parifh- 
church  of  St  Andrew,  Holborn,  April  the  24th,  1755.” , 

And  in  1756,  Natural  and  Civil  Events  the  InRru- 
ments  of  God’s  Moral  Government  5  a  Sermon,  preach-  f 
ed  on  the  laR  pfiblic  FaR-day,  at  Lincoln’s  Inn  Cha¬ 
pel.” 

In  1757,  Dr  Warburton  meeting  with  Mr  Hume’s 
4_L  2  traX, 
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War?nirton.tra&,  entitled,  The  Natural  Hiftory  of  Religion,  filled 
the  margin  of  the  book,  as  well  as  fome  interleaved  flips 
of  paper,  with  many  fevere  and  lhrevvd  remarks  on  the 
infidelity  and  naturalifm  of  the  author.  Thefe  he  put 
into  the  hands  of  his  friend  Dr  Hurd,  who,  making  a 
few  alterations  of  the  ftyle,  added  a  fhort  introduction 
and  conclufion,  and  publiflied  them  in  a  pamphlet,  en¬ 
titled,  “  Remarks  on  Mr  David  Hume’s  Natural  Hi- 
jftory  of  Religion,  by  a  Gentleman  of  Cambridge,  in  a 
Letter  to  the  Reverend  Dr  Warburton.”  This  lively 
attack  upon  Mr  Hume  gave  him  fo  much  offence,  that 
he  thought  proper  to  vent  his  fpleen  on  the  fuppofed  au¬ 
thor,  in  the  pofthumous  difcourfe  which  he  called  his 
Ufe  ;  and  thus  to  do  greater  honour  to  Dr  Hurd  than 
to  any  other  of  his  numerous  antagonifts. 

Towards  the  end  of  the  year  1757,  Dr  Warburton 
was  promoted  to  the  deanery  of  Briilol ;  and  in  the  be¬ 
ginning  of  the  year  1760,  he  was,  through  Mr  Allen’s 
intereft  with  Mr  Pitt,  afterwards  earl  of  Chatham,  ad¬ 
vanced  to  the  bifhopric  of  Gloucefler.  That  great  mi- 
nifter  is  known  to  have  declared,  “  that  nothing  of  a 
private  nature,  fince  he  had  been  in  office,  had  given 
him  fo  much  pleafure  as  bringing  our  author  on  the 
bench.”  There  was,  however,  another  minifter,  who 
dreaded  his  promotion,  and  thought  he  faw  a  fecond 
Atterbury  in  the  new  bifhop  of  Gloucefler  ;  but  War¬ 
burton,  fays  Bifhop  Hurd,  had  neither  talents  nor  incli¬ 
nation  for  parliamentary  intrigue  or  parliamentary  elo¬ 
quence:  he  had  other  inftruments  of  fame  in  his  hands, 
and  was  infinitely  above  the  vanity  of  being  caught 

*  Do  den.  “  With  the  fine  notion  of  a  bufy  man 


He  was  confecrated  on  the  20th  of  January  1760, 
and  on  the  30th  of  the  fame  month  preached  before  the 
houfe  of  lords.  In  the  next  year  he  printed  «  A  Ra¬ 
tional  Account  of  the  Nature  and  End  of  the  Sacra¬ 
ment  of  the  Lord’s  Supper.”  In  1762,  he  publifhed 
*1  he  Doctrine  of  Grace;  or  the  Office  and  Opera¬ 
tions  of  the  Holy  Spirit  vindicated  from  the  Infults  of 
Infidelity  and  the  Abufes  of  Fanaticifm,”  2vols  i2mo; 
and  in  the  fucceeding  year  drew  upon  himfelf  much  il¬ 
liberal  abufe  from  fome  writers  of  the  popular  party,  on 
©ccafion  of  his  complaint  in  the  houfe  of  lords,  on  the 
1.5th  of  November  1763,  againft  Mr  Wilkes,  for  put¬ 
ting  his  name  to  certain  notes  on  the  infamous  “  EfTay 
on  Woman.” 


In  1765  he  publifhed  a  new  edition  of  the  fecoi 
part  of  the  Divine  Legation,  in  three  volumes;  and 
it  had  now  received  his  laff  hand,  he  prefented  it  to  1 
great  friend  Lord  Mansfield,  in  a  dedication  which  d 
ierves  to  be  read  by  every  perfon  whoefteems  the  we 
being  of  fociety  as  a  concern  of  any  importance.  It  w 
the  appendix  to  this  edition  which  produced  the  we 
known  controverfy  between  him  and  Dr  Lowth,  whi- 
we  have  noticed  elfe where  (fee  Lowth),  as  doing 
great  honour,  by  the  mode  in  which  it  was  conduce 
to  either  party.  In  the  next  year  he  gave  a  new  ai 
much  improved  edition  of  the  Alliance  between  t 
Church  and  State.  This  was  followed,  in  1767,  by 
third  volume  of  fermons,  to  which  is  added,  his  fii 
1  rienmal  Charge  to  the  Clergy  of  the  Diocefe  of  Glo 
celter ;  which  may  be  fafely  pronounced  one  of  the  m( 
valuable  difcourfes  of  the  kind  that  is  to  be  found 
our  own  or  any  other  language.  With  this  publicati* 
he  clofed  his  literary  courfe;  except  that  he  made- : 


effort  towards  pub II filing,  and  aftually  printed,  the  ninth  Warburton 
and  laft  book  of  the  Divine  Legation.  This  book,  with  Ward, 
one  or  two  occaflonal  fermons,  and  fome  valuable  direc-  ''  *  "'J 

tions  for  the  ftudy  of  theology ,  have  been  given  to  the 
world  in  the  fplendid  edition  of  his  works  in  feven  vo¬ 
lumes  4to,  by  his  friend  and  biographer  the  prefent  bi¬ 
fhop  of  Worcefter.  That  prelate  confeffes,  that  the^ 
ninth  book  of  the  Divine  Legation  difplays  little  of  that 
vigour  of  mind  and  fertility  of  invention  which  appear 
fo  confpicuous  in  the  former  volumes;  but  he  adds,  per¬ 
haps  truly,  that  under  all  the  difadvantages  with  which 
it  appears,  it  is  the  nobleft  effort  which  has  hitherto 
been  made  to  give  a  rationale  of  Chriftianity. 

Wliile  the  bifhop  of  Gloucefler  was  thus  exerting  his 
laft  llrength  in  the  caufe  of  religion,  he  projefted  a  me¬ 
thod  by  which  he  hoped  to  render  it  effectual  fervice 
after  his  death.  He  transferred  500I.  to  Lord  Mans¬ 
field,  Sir  Eardley  Wilmot,  and  Mr  Charles  Yorke,  up¬ 
on  trufl,  to  found  a  le&ure,  in  the  form  of  a  courfe  of 
fermons,  to  prove  the  truth  of  revealed  religion  in  ge¬ 
neral,  and  of  the  Chriflian  in  particular,  from  the  com¬ 
pletion  of  the  prophecies  in  the  Old  and  New  Tefta- 
ment,  which  relate  to  the  Chriflian  church,  efpecially 
to  the  apoflafy  of  Papal  Rome.  To  this  foundation  we 
owe  the  admirable  Introductory  Leftures  of  Hurd,  and 
the  well-adapted  Continuation  of  Halifax  and  Bagot. 

It  is  a  melancholy  refle&ion,  that  a  life  fpent  in  the 
conflant  purfuit  of  knowledge,  frequently  terminates  in 
the  lofs  of  thofe  powers,  the  cultivation  and  improve¬ 
ment  of  which  are  attended  to  with  too  tlriCl  and  una¬ 
bated  a  degree  of  ardour.  This  was  the  cafe  with  Dr 
Warburton;  and  it  feems  probable  that  this  decline  of 
intellectual  vigour  was  aggravated  by  the  lofs  of  his  on¬ 
ly  fon,  a  promifing  young  man,  who  died  of  a  confump- 
tion  but  a  fhort  time  before  the  bifhop,  who  himfelf  re- 
figned  to  fate  in  the  year  1779,  and  *n  ^ie  Sift  of  his 
age.  A  neat  marble  monument  was  ereCted  to  his  me¬ 
mory  in  the  cathedral  of  Gloucefler. 

WARD,  Dr  Seth,  an  Englifh  prelate,  chiefly  di- 
flinguifhed  for  his  knowledge  in  mathematics  and  aftro- 
nomy,  was  born  at  Buntingford  in  Hertfordfhire,  about 
the  year  1617*  He  wras  admitted  of  Sidney  college, 
Cambridge,  where  he  applied  with  great  vigour  to  his 
ftudies,  particularly  to  the  mathematics,  and  was  chofen 
fellow  of  his  college.  He  was  much  involved  in  the 
confequences  of  the  civil  war,  but  foon  after  the  Refto- 
ration  obtained  the  bifhopric  of  Exeter;  in  1667, 
was  tranflated  to  Salifbury;  and  in  1671  was  made 
chancellor  of  the  order  of  the  Garter;  he  was  the  firfl 
Proteftant  bifhop  that  enjoyed  that  honour,  and  he  pro¬ 
cured  it  to  be  annexed  to  the  fee  of  Salifbury.  Bilhop 
Ward  was  one  of  thofe  unhappy  perfons  who  have  the 
misfortune  to  furvive  their  fenfes,  which  happened  in 
confequenee  of  a  fever  ill  cured  ;  he  lived  to  the  Revo¬ 
lution,  without  knowing  any  thing  of  the  matter,  and 
died  in  1690.  He  was  the  author  of  feveral  Latin 
works  in  mathematics  and  aftropomy,  which  were 
thought  excellent  in  their  day;  but  their  ufe  has  been 
fuperfeded  by  later  difcoveries  and  the  Newtonian  phi- 
lofophy. 

Ward,  is  varioufly  ufed  in  our  old  book's:  a  ward 
in  London  is  a  diftriCt  or  divifion  of  the  city,  commit¬ 
ted  to  the  fpecial  charge  of  one  of  the  aldermen;  and’ 
in  London  there  are  26  wards,  according  to  the  num¬ 
ber  of  the  mayor  and  aldermen,  of  which  every  one  has 
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Ward  his  ward  for  his  proper  guard  and  jurifdi&ion.  A  fo¬ 
il  reft  is  divided  into  wards  ;  and  a  prifon  is  called  a  ward. 

,  Wardrobe.  £,aftly?  the  heir  of  the  king’s  tenant,  that  held  in  capite, 
~  *■  Was  termed  a  ward during  his  nonage  \  but  this  ward- 
(hip  is  taken  away  by  the  ftatute  12  Car.  II.  c.  24. 
WARD- Holding,  in  Scots  Law .  See  Law,  N°  clxv. 


I.  and  clxvi.  3. 

WARD-Hook,  or  Wadd-hook ,  in  Gunnery ,  a  rod  or 
ftaff,  with  an  iron  end  turned  ferpentwife,  or  like  a 
fcrew,  to  draw  the  wadding  out  of  a  gun  when  it  is  to 
be  unloaded. 

WARDEN,  or  Guardian,  one  who  has  the  charge 
or  keeping  of  any  perfon,  or  thing,  by  office.  Such  is 
the  warden  of  the  Fleet,  the  keeper  of  the  Fleet  pri¬ 
fon  \  who  has  the  charge  of  the  prifoners  there,  efpeci- 
ally  fuch  as  are  committed  from  the  court  of  chancery 
for  contempt. 

WARDHUYS,  a  port  of  Norwegian  Lapland,  120 
miles  fouth-eaft  of  the  North  Cape.  E.  Long.  31.  12. 
N.  Lat.  70.  23. 

WARDMOTE,  in  London,  is  a  court  fo  called, 
which  is  kept  in  every  ward  of  the  city  \  anfwering  to 
the  curia t a  comitia  of  Rome. 

WARDROBE,  a  clofet  or  little  room  adjoining  to  a 
bedchamber,  ferving  to  difpofe  and  keep  a  perfon’s  ap¬ 
parel  in  •,  or  for  a  fervant  to  lodge  in,  to  be  at  hand  to 
wait,  &c. 

Wardrobe,  in  a  prince’s  court,  is  an  apartment 
wherein  his  robes,  wearing  apparel,  and  other  necefla- 
ries,  are  preferved  under  the  care  and  direftion  of  pro¬ 
per  officers. 

In  Britain,  the  Majler  or  Keeper  of  the  Great  Ward¬ 
robe  was  an  officer  of  great  antiquity  and  dignity. 
High  privileges  and  immunities  were  conferred  on  him 
by  King  Henry  VI.  which  were  confirmed  by  his  fuc- 
ceflors ;  and  King  James  I.  not  only  enlarged  them,  but 
ordained  that  this  office  fhould  be  a  corporation  or  body 
politic  for  ever. 

It  was  the  duty  of  this  office  to  provide  robes  for  the 
coronations,  marriages,  and  funerals  of  the  royal  fami¬ 
ly  \  to  furnifh  the  court  with  hangings,  cloths  of  ftate, 
carpets,  beds,  and  other  neceflaries  ;  to  furnifh  houfes 
for  ambafiadors  at  their  fir  ft  arrival  *,  cloths  of  ftate,  and 
other  furniture,  for  the  lord  lieutenant  of  Ireland,  and 
I eatfon's  all  his  majefty’s  ambaffadors  abroad  ;  to  provide  all 
'ohtical  robes  for  foreign  knights  of  the  garter,  robes  for  the 
ndex>  vol.  |^nigP, ts  of  the  garter  at  home  ,  robes  and  all  other  fur» 
niture  for  the  officers  of  the  garter  ,  coats  for  kings, 
heralds,  and  purfuivants  at  arms  robes  for  the  lords  of 
the  treafury,  and  chancellor  of  the  exchequer,  &c.  7  li¬ 
very  for  the  lord  chamberlain,  grooms  of  his  majefty’s 
privy  chamber,  officer  of  his  majefty’s  robes  ;  for  the 
two  chief  juft  ices,  for  all  the  barons  of  the  exchequer, 
and  feveral  officers  of  thefe  courts  ,  all  liveries  for  his 
majefty’s  fervants,  as  yeomen  of  the  guard,  and  war¬ 
dens  of  the  Tower,  trumpeters,  kettle-drummers,  and 
fifes  *7  the  meffengers,  and  all  belonging  to  the  ftables, 
as  coachmen,  footmen,  littermen,  poftilions,  and  grooms, 
&c.  all  the  king’s  coaches,  chariots,  harneffes,  faddles, 
bits,  bridles,  &c.  the  king’s  watermen,  game-keepers, 
Sec.  alfo  furniture  for  the  royal  yachts,  and  all  rich  em¬ 
broidered  tilts,  and  other  furniture  for  the  barges. 

Befides  the  mafter  or  keeper  of  the  wardrobe,  who 
had  a  falary  of  2000.1.  there  was  his  deputy,  who  had 
150I.  and  a  comptroller  and  a  patent  clerk,  each  of 
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whom  has  a  falary  of  300I.  Befides  many  other  infe-  Wardrobe, 
rior  officers  and  fervants,  who  were  all  fworn  fervants  Wardftnp.^ 
to  the  king.  ~v 

There  was  likewife  a  removing  wardrobe,  who  had 
its  own  fet  of  officers,  and  ftanding  wardrobe -keepers  at 
St  James’s,  Windfor  Caftle,  Hampton  Court,  Kenfing- 
ton,  and  Someriet  Houfe  •,  but  the  whole  of  the  ward¬ 
robe  eftablifhment  was  abolifhed  by  aft  of  parliament  in 
1782,  and  the  duty  of  it  in  future  to  be  done  by  the 
lord  chamberlain. 

WARDSHIP,  in  chivalry,  one  of  the  incidents  of 
tenure  by  knight-fervice.  See  FEODAL  System, KnIGHT 
Service,  and  Tenure. 

Upon  the  death  of  a  tenant,  if  the  heir  was  under  the 
age  of  21,  being  a  male,  or  14,  being  a  female,  the 
lord  was  intitled  to  the  wardfhip  of  the  heir,  and  was 
called  the  guardian  in  chivalry .  This  wardfhip  con- 
fifted  in  having  the  cuftody  of  the  body  and  lands  of 
fuch  heir,  without  any  account  of  the  profits,  till  the 
age  of  21  in  males,  and  16  in  females.  For  the  law 
fuppofed  the  heir-male  unable  to  perform  knight-fervice 
till  21  ;  but  as  for  the  female,  fhe  was  fuppofed  capable 
at  14  to  marry,  and  then  her  hufband  might  perform 
the  fervice.  The  lord  therefore  had  no  wardfhip,  if  at 
the  death  of  the  anceftor  the  heir-male  was  of  the  full 
age  of  21,  or  the  heir-female  of  14  :  yet  if  fhe  was  then 
under  14,  and  the  lord  once  had  her  in  ward,  he  might 
keep  her  fo  till  16,  by  virtue  of  the  ftatute  of  Weftmin- 
fter,  1.  3  Edw.  I.  c.  22.  the  two  additional  years  being 
given  by  the  legiflature  for  no  other  reafon  but  merely 
to  benefit  the  lord. 

This  wardfhip,  fo  far  as  it  related  to  land,  though  it 
was  not  nor  could  be  part  of  the  law  of  feuds,  fo  long 
as  they  were  arbitrary,  temporary,  or  for  life  only  \  yet 
when  they  became  hereditary,  and  did  confequently  of¬ 
ten  defeend  upon  infants,  who  by  reafon  of  their  age 
could  neither  perform  nor  ftipulate  for  the  fervices  of 
the  feud,  does  not  feem  upon  feudal  principles  to  have 
been  unreafonable.  For  the  wardfhip  of  the  land,  or 
cuftody  of  the  feud,  was  retained  by  the  lord,  that  he 
might  out  of  the  profits  thereof  provide  a  fit  perfon  to 
fupply  the  infant’s  fervices  till  he  fhould  be  of  age  to 
perform  them  himfelf.  And  if  we  confider  a  feud  in  its 
original  import,  as  a  ftipend,  fee,  or  reward  for  aftual 
fervice,  it  could  not  be  thought  hard  that  the  lord  fhould 
withhold  the  ftipend  fo  long  as  the  fervice  was  fufpend- 
ed.  Though  undoubtedly  to  our  Englifh  anceftor^, 
where  fuch  ftipendary  donation  was  a  mere  fuppofitien 
or  figment,  it  carried  abundance  of  hardftiip  ;  and  ac¬ 
cordingly  it  was  relieved  by  the  charter  of  Henry  I. 
which  took  this  cuftody  from  the  lord,  and  ordained 
that  the  cuftody,  both  of  the  land  and  the  children, 
fhould  belong  to  the  widow  or  next  of  kin.  But  this 
noble  immunity  did  not  continue  many  years. 

The  wardfhip  of  the  body  was  a'  confequence  of  the- 
wardfhip  of  the  land ;  for  he  who  enjoyed  the  infant’s 
eftate  was  the  propereft  perfon  to  educate  and  maintain 
him  in  his  infancy  :  and  alfo,  in  a  political  view,  the 
lord  was  moft  concerned  to  give  his  tenant  a  fuitable 
education,  in  order  to  qualify  him  the  better  to  perform 
thofe  fervices  which  in  his  maturity  he  was  bound  to 
render. 

When  the  male  heir  arrived  at  the  age  of  21,  or  the 
heir  female  at  that  of  16,  they  might  fue  out  their  li¬ 
very  or  oujlerletmiti ;  that  is,  the  delivery  of  their  lands 

out 
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WauRhip  0ut  of  their  guardian’s  hands.  For  this  they  were  obli 
ged  to  pay  a  fine,  namely,  half-a-year’s  profits  of  the 
t,  land  \  though  this  feems  exprefsly  contrary  to  magna 

charta .  However,  in  confideration  of  their  lands  hav¬ 
ing  been  fo  long  in  ward,  they  were  excufed  all  reliefs, 
and  the  king’s  tenants  alfo  all  primer  feifins.  In-  order 
to  afcertaiu  the  profits  that  aroit  to  the  crown  by  thefe 
fruits  of  tenure,  and  to  grant  the  heir  his  livery,  the 
itinerant  juftices,  or  juitices  in  eyre,  had  it  formerly  in 
charge  to  make  inquifition  concerning  them  by  a  jury 
of  the  county,  com monly*  called  an  inquiftio  poji  mor¬ 
tem;  which  wTas  inftituted  to  inquire  (at  the  death  of 
any  man  of  fortune)  the  value  of  his  eftate,  the  tenure 
by  which  it  was  holden,  and  who,  and  of  w’hat  age, 
his  heir  was ;  thereby  to  afeertain  the  relief  and  value 
of  the  primer  feifin,  or  the  wardlhip  and  livery  accruing 
to  the  king  thereupon.  A  manner  of  proceeding  that 
came  in  procefs  of  time  to  be  greatly  abufed,  and  at 
length  an  intolerable  grievance  *,  it  being  one  of  the 
principal  accufations  againft  Empfon  and  Dudley,  the 
wicked  engines  of  Henry  VII,  that  by  colour  of  falfe 
inquifitions  they  compelled  many  perfons  to  fue  out  li¬ 
very  from  the  crown,  who  by  no  means  were  tenants 
thereunto.  And  afterwards  a  court  of  wards  and  live¬ 
ries  was  ere&ed,  for  conducing  the  fame  inquiries  in  a 
more  folemn  and  legal  manner. 

When  the  heir  thus  came  of  full  age,  provided  he 
held  a  knight’s  fee,  he  was  to  receive  the  order  of 
knighthood,  and  was  compelled  to  take  it  upon  him, 
or  elfe  pay  a  fine  to  the  king.  For  in  thofe  heroicai 
times  no  perfon  was  qualified  for  deeds  of  arms  and  chi¬ 
valry  who  had  not  received  this  order,  which  was  con¬ 
ferred  with  much  preparation  and  folemnity.  We  may 
plainly  dirt  over  the  footfteps  of  a  fimilarcuflom  in  what 
lacitus  relates  of  the  Germans,  who,  in  order  to  qua¬ 
lify  their  young  men  to  bear  arms,  prefented  them  in  a 
full  affembly  with  a  fhield  and  lance  ;  which  ceremony 
is  fuppofed  to  have  been  the  original  of  the  feodal 
knighthood. .  This  prerogative,  of  compelling  the  vaf- 
fals  to  be  knighted,  or  to  pay  a  fine,  was  exprefsly  re- 
cognifed  in  parliament  by  the  flatute  de  militibus , 

I  Edw.  II.;  was  exerted  as  an  expedient  for  raifing 
money  by  many  of  our  belt  princes,  particularly  by 
Edw.  VI.  and  Queen  Elizabeth  ;  but  this  was  the  oc- 
cafion  of  heavy  murmurs  when  exerted  by  Charles  I.  • 
among  whofe  many  misfortunes  it  was,  that  neither  him! 
felf  nor  his  people  feemed  able  to  diflinguifh  between 
the  arbitrary  ftretch  and  the  legal  exertion  of  preroga¬ 
tive.  However,  among  the  other  conceflions  made  by 
that  unhappy  prince  before  the  fatal  recourfe  to  arms 
he  agreed  to  divert  himfelf  of  this  undoubted  flower  of 
the  crown  ;  and  it  was  accordingly  abolifhed  by  flatute 
16.  Car.  I.  c.  20. 

WARE,  a  town  of  Hertfordfhire,  with  a  market  on 

uefdays  and  a  fair  on  the  laft  Tuefday  in  April,  and 
luefday  before  St  Matthew’s  day  (Sept.  21.)  for  horfes 
and  other  catRe.  It  is  a  large,  well  frequented,  and 
well  inhabited  thoroughfare  town,  feated  on  the  river 
Eea,  21  miles  north  of  London.  It  carries  on  a  great 
•  ra  *  In  raa,t  and  c°ni,  which  they  are  continually  fend- 
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WARNING  of  Tenants,  in  Scots  Law 
Law,  N°  clxvii.  16. 

WARP,  in  the  manufa&ures,  a  name  for  the 
threads,  whether;  of  filk,  wool,  linen,  hemp,  &c.  that 
are  extended  lengthwife  on  the  weaver’s  loom  ;  and 


See  Warnin' 

I! 

warrant 


acrofs  which  the  workman,  by  means  of  his  ihuttle,  paf- 
fes  the  threads  of  the  woof,  to  form  a  cloth,  ribband* 
fuftian,  or  the  like. 

Warp,  a  fmall  rope  employed  occafionally  to  remove 
a  fhip  from  one  place  to  another,  in  a  port,  road,  or  ri¬ 
ver.  And  hence, 

To  Wahp,  is  to  change  the  fituation  of  a  fhip,  by 
pulling  her  from  one  part  of  a -  harbour,  &c.  to  tome 
other,  by  means  of  warps,  which  are  attached  to  buoys ; 
to  anchors  funk  in  the  bottom  j  or  to  certain  Rations 
upon  the  fhore,  as  ports,  rings,  trees,  &c.  The  fhip  is 
accordingly  drawn  forwards  to  thofe.  Rations,  either  by 
pulling  on  the  warps  by  hand,  or  by  the  application  of 
lotne  purchafe,  as  a  tackle,  windlais,  or  capitern,  upon 
her  de#k. 

When  this  operation  is  performed  by  the  fhip’s  leffer 
anchors,  thefe  machines,  together  with  their  warp*,  are 
carried  out  in  the  boats  alternately  towards  the  place 
where  the  fhip  is  endeavouring  to  arrive  :  fo  that  when 
file  is  drawn  up  clofe  to  one  anchor,  the  other  is  carried 
out  to  a  competent  diflance  before  her,  and  being  funk, 
ferves  to  fix  the  other  warp,'  by  which  fhe  is  farther  ad¬ 
vanced. 

Warping  is  generally  ufed  when  the  fails  are  unbent, 
or  when  they  cannot  be  fuccefsfully  employed,  which 
may  either  arife  from  the  unfavourable  Rate  of  the  wind, 
the  oppofition  of  the  tide,  or  the  narrow  limits  of  the 
channel. 

WARRANDICE,  in  Scots  Law .  See  Law,  N° 

‘elxiv.  11. 

WARRANT,  is  a  power  and  charge  to  a  conflable 
or.  other  officer  to  apprehend  a  perfon  accufed  of  any 
crime.  It  may  be  iffued  in  extraordinary  cafes  by  the 
privy  council,  or  fecretaries  of  Rate  ;  but  moft  com¬ 
monly  it  is  iffued  by  juftices  of  the  peace.  This  they 
may  do  in  any  cafes  where  they  have  a  jurifdiclion  over 
the  offence,  in  order  to  compel  the  perfon  accufed  te 
appear  before  them  ;  for  it  would  be  abfurd  to  give 
them  power  to  examine  an  offender,  unlefs  they  had  alfo 
power  to  compel  him  to  attend  and  fubmit  to  luch  exa¬ 
mination.  And  this  extends  to  all  treafons,  felonies,  and 
breaches  of  the  peace  ;  and  alfo  to  all  fuch  offences  as  Comment. 
they  have  power  to  punifh  by  flatute.  Before  the  grant- v°h  P* 
ing  of  the  warrant,  it  is  fitting  to  examine  upon  oath2?0* 
the  party  requiring  it,  as  well  as  to  afeertain  that  there 
is  a  felony  or  other  crime  adlually  committed,  without 
which  no  warrant  fhould  be  granted  ;  as  alfo  to  prove 
the  caufe  and  probability  of  fufpe&ing  the  party  againfl 
whom  the  warrant  is  prayed. 

This  warrant  ought  to  be  under  the  hand  and  feal  of 
the  juftice  *,  fhould  fet  forth  the  time  and  place  of  mak- 
ing,  and  the  caufe  for  w  hich  it  is  made  ;  and  (hould  be 
directed  to  the  conflable  or  other  peace  officer,  or  it 
may  be  to  any  private  perfon  by  name.  A  general  war¬ 
rant  to. apprehend  all  perfons  fufpe&ed,  without  naming 
or  particularly  deferibing  any  perfon  in  fpecial,  is  ille¬ 
gal  and  void  for  its  uncertainty  ^  for  it  is  the  duty  of  the 
inagiftrate,  and  ought  not  to  be  left  to  the  officer,  to 
judge  of  the  ground  of  fufpicion*  Alfo  a  warrant  to  ap¬ 
prehend 
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/arrant  prehend  all  perfons  guilty  of  fuch  a  crime,  is  no  legal 
II  warrant  ;  for  the  point  upon  which  its  authority  refts,  is 

Vli,ien*  a  fa 61  to  be  decided  on  a  fubfequent  trial ;  namely, 
whether  the  perfon  apprehended  thereupon  be  guilty  or 
not  guilty.  When  a  warrant  is  received  by  the  officer, 
he  is  bound  to  execute  it,  fo  far  as  the  jurifdi&ion  of 
the  magiftrate  and  himfelf  extends.  A  warrant  from 
any  of  the  juftices  of  the  court  of  king’s  bench  extends 
overall  the  kingdom,  and  is  tefted  or  dated  England: 
but  a  warrant  of  a  juftice  of  the  peace  in  one  county, 
mufl  be  backed,  that  is,  figned,  by  a  juftice  of  another 
county,  before  it  can  be  executed  there.  And  a  war¬ 
rant  for  apprehending  an  Englifh  or  a  Scotch  offender, 
may  be  indorfed  in  the  oppofite  kingdom,  and  the  of¬ 
fender  carried  back  to  that  part  of  the  united  kingdom 
in  which  the  offence  was  committed. 

WARRANTY,  Warrantia,  in  Law ,  a  promife, 
or  covenant  by  deed,  made  by  the  bargainer  for  him¬ 
felf  and  his  heirs,  to  warrant  and  fecure  the  bargainee 
and  his  heirs,  againft  all  men,  for  enjoying  the  thing  a- 
greed  on  or  granted  between  them. 

WARREN,  SirPeter,  an  admiral,  diftinguifhed  by 
his  virtue, learning,  and  undaunted  courage,  was  defeend- 
ed  from  an  ancient  family  in  Ireland,  and  received  a 
fui table  education  to  qualify  him  for  a  command  in  the 
royal  navy,  in  which  he  ferved  for  feveral  years  with 
great  reputation  ;  but  the  tranfaffion  which  placed  his 
great  abilities  in  their  full  light,  was  the  taking  of 
Louifbourg  in  the  year  1745,  when  he  was  appointed 
commodore  of  the  Britifh  fquadron  fent  on  that  fervice. 
He  joined  the  fleet  of  transports  from  Bofton  in  Canfo 
bay  on  the  25th  of  April,  having  under  his  command 
the  Superb  of  60,  and  the  Launcefton  and  Eltham  of 
40  guns  ;  he  was  afterwards  joined  by  feveral  other 
men  of  war  fent  from  England,  and  took  pofleffion  of 
Louifbourg  on  the  17th  of  June.  The  French,  exafper- 
ated  at  this  lofs,  were  conftantly  on  the  watch  to  retake 
it;  and  in  1747  fitted  out  a  large  fleet  for  that  purpofe, 
and  at  the  fame  time  another  fquadron  to  profecute  their 
fuccefs  in  the  Eaft  Indies.  Thefe  fquadrons  failed  at 
the  fame  time  ;  but  the  views  of  the  French  were  ren¬ 
dered  abortive  by  the  gallant  admiral  Anfon  and  Sir 
Peter  Warren,  who  had  been  created  rear-admiral,  who 
with  a  large  fleet  of  (hips  fell  in  with  the  French,  de¬ 
feated  the  whole  fleet,  and  took  the  greateft  part  of  the 
men  of  war.  This  was  the  laft  fervice  Sir  Peter  render¬ 
ed  to  his  country  as  a  commander  in  the  Britiffi  fleet  ; 
for  a  peace  being  concluded  in  the  fucceeding  year,  the 
fleet  was  laid  up  in  the  feveral  harbours. 

He  was  now  chofen  one  of  the  reprefentatives  in  par¬ 
liament  for  Weftminfler  ;  and  in  the  midfl  of  his  popu¬ 
larity  he  paid  a  vifit  to  Ireland,  his  native  country, 
where  he  died  of  an  inflammatory  fever  in  1752,  fm- 
cerely  lamented  by  all  ranks  of  people  ;  and  an  elegant 
monument  of  white  marble  was  ere&ed  to  his  memory 
in  Weftminfler  abbey, 

Warren,  is  a  franchife  or  place  privileged  by  pre- 
feription  or  grant  from  the  king,  for  the  keeping  of 
beafts  and  fowls  of  the  warren  ;  which  are  hares  and 
coneys,  partridges,  pheafants,  and  fome  add  quails,  wood¬ 
cocks,  and  water-fowl,  &c.  Thefe  being  ferce  naturae, 
every  one  had  a  natural  right  to  kill  as  he  could  :  but 
upon  the  introdu6lion  of  the  foreft  laws  at  the  Norman 
conquefl,  thefe  animals  being  looked  upon  as  royal  game, 
and  the  foie  property  of  our  favage  raonarchs,  this  fran- 
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chife  of  free- warren  was  invented  to  prote&  them,  by 
giving  the  grantee  a  foie  and  exclufive  power  of  killing 
fuch  game,  fo  far  as  his  warren  extended,  on  condition 
of  his  preventing  other  perfons.  A  man  therefore  that, 
has  the  franehife  of  warren,  is  in  reality  no  more  than  a 
royal  game-keeper  :  but  no  man,  not  even  a  lord  of  a 
manor,  could  by  common  law  juflify  fporting  on  ano¬ 
ther’s  foil,  or  even  on  his  own,  unlefs  he  had  the  liberty 
of  free-warren.  This  franchife  is  almoft  fallen  into  dis¬ 
regard  fince  the  new  ftatutes  for  preferving  the  game  ; 
the  name  being  now  chiefly  preferved  in  grounds  that 
are  fet  apart  for  breeding  hares  and  rabbits.  There  are 
many  inltanees  of  keen  fportfmen  in  ancient  times,  who 
have  fold  their  eftates,  and  referved  the  free-warren,  Or 
right  of  killing  game,  to  themfelves  :  by  which  means  it 
comes  to  pafs  that  a  man  and  his  heirs  have  fometimes 
free-warren  over  another’s  ground. 

A  warren  may  lie  open ;  and  there  is  no  neceffity  of 
incloftng  it  as  there  is  of  a  park.  If  any  perfon  offend 
in  a  free-warren,  he  is  punifhable  by  the  common  law, 
and  by  ftatute  21  Edw.  III.  And  if  any  one  enter 
wrongfully  into  any  warren,  and  chafe,  take,  or  kill,  any 
coneys  without  the  confent  of  the  owner,  he  (hall  forfeit 
treble  damage,  and  fuffer  three  months  imprifonment, 
8cc.  by  2  2  and  23  Car.  II.  c.  25.  When  coneys  are  on 
the  foil  of  the  party,  he  hath  a  property  in  them  by  rea- 
fon  of  the  poffeflion,  and  a6tion  lies  for  killing  them  ; 
but  if  they  run  out  of  the  warren  and  eat  up  a  neigh¬ 
bour’s  corn,  the  owner  of  the  land  may  kill  them,  and 
no  a61ion  will  lie. 

WARSAW,  a  large  city  of  Poland,  the  capital  of 
that  country,  and  of  the  province  of  Mafovia.  It  is  built 
partly  in  a  plain,  and  partly  on  a  gentle  afeent  riling 
from  the  banks  of  the  Viftula,  which  is  about  as  broad 
as  the  Thames  at  Weflminfter,  but  very  (hallow  in  fum~ 
mer.  This  city  and  its  fuburbs  occupy  a  vaft  extent  of 
ground,  and  are  feppofed  to  contain  70,000  inhabitants, 
among  whom  is  a  great  number  of  foreigners.  The  whole 
has  a  melancholy  appearance,  exhibiting  the  ftrongcon- 
traft  of  wealth  and  poverty,  luxury  and  diftrefs,  which 
pervades  every  part  of  this  unhappy  country.  The  ftreets 
are  fpacious,  but  ill  paved  ;  the  churches  and  public 
buildings  are  large  and  magnificent ;  the  palaces  of  the 
nobility  are  numerous  and  fplendid  ;  but  the  greateft 
part  of  the  houfes,  particularly  in  the  fuburbs,  are  mean 
and  ill  conftru6led  wooden  hovels. — W arfaw  is  1 60  miles 
fouth-eaft  by  foulh  of  Dantzie,  130  north-north-eaft  of 
Cracow,  and  300  north-eaft  by  north  of  Vienna.  E. 
Long.  21.  6.  N.  Lat.  50.  14. 

WART.  See  Surgery  Index . 

WARWICK,  the  capital  of  Warwick fliire  in  Eng¬ 
land,  and  from  which  this  county  derives  its  name.  It 
is  very  ancient,  and  fuppofed  by  Camden  to  be  the  place 
called  by  the  Romans  Prce/rdium ,  where  the  Dalmatian 
horfe  were  pofted.  It  ftands  on  a  rock  of  freeftone,  of 
which  all  the  public  edifices  in  the  town  are  built.  At 
the  Norman  invafion  it  was  a  confiderable  place ;  and 
had  many  burgeffes,  of  whom  12  were  obliged  by  their 
tenure  to  accompany  the  king  in  his  wars.  It  is  fup- 
plied  with  water  brought  in  pipes  from  fprings  half  a 
mile  from  the  town,  befides  what  it  derives  from  the 
wells  within  it  made  in  the  rock  :  and  it  is  rafily  kept 
clean,  by  being  fltuated  upon  a  declivity.  Four  ftreets, 
from  the  four  cardinal  points  of  the  compafs,  meet  in  the 
centre  of  the  town.  The  principal  public  buildings  are 
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houfc  of  freeRone,  three  charity  fchools,  and  a  noble 
bridge  over  the  Avon.  It  has  had  feveral  charters  5  but 
is  governed  at  prefent  by  a  mayor,  12  brethren,  24  bur- 
geffes,  &c.  It  contains  5775  inhabitants  j  and  gives 
■title  of  earl  to  the  family  of  the  Grevilles.  W.  Long. 
1.  36.  N.  Lat.  52.  20. 

WARWICKSHIRE,  a  county  of  England,  47 
miles  in  length,  by  30*  in  breadth.  It  is  bounded  at  its 
northern  extremity  by  a  point  of  Derbyfliire  ;  on  the 
north-well  by  Staffordffiire  ;  on  the  north-eafl  by  Lei- 
beRerfhire  j  on  the  eaR  by  Northamptonfhire  ;  on  the 
fouth-wefl  by  GlouceRerfhire,  and  on  the  fouth-eaR  by 
Oxford  (hire.  It  is  fituated  partly  in  the  diocefe  of 
Lichfield  and  Coventry,  and  partly  in  that  of  Wor- 
■cefter  •,  it  contains  four  hundreds,  and  one  liberty,  one 
city,  1 2  market  towns,  158  parilhes  5  fends  fix  mem¬ 
bers  to  parliament,  and  the  population  is  computed  at 
208,190.  The  air  is  mild,  pleafant,  and  healthy.  The 
river  Avon  divides  the  north  part  of  it,  or  the  Wood¬ 
lands,  from  the  fouth,  called  the  Feldon  \  and  the  foil  of 
both  is  rich  and  fertile.  Its  productions  are  corn,  malt, 
wood,  wool,  cheefe,  coal,  iron,  and  limeRone.  The 
chief  rivers  of  this  county  are  the  Avon,  Tame,  and 
Arrow.  Warwick  is  the  capital  *,  but  Birmingham  is 
far  fuperior  to  it  in  refpeCt  of  trade  and  manufactures, 
and  even  to  any  other  town  in  England. 

#  Birmingham,  in  this  county,  of  which  the  account 
-given  in  the  order  of  the  alphabet  is  very  deficient,  is 
one  of  the  molt  remarkable  towns  in  England,  or  per¬ 
haps  in  Europe,  for  the  extent,  variety,  elegance,  and 
Utility  of  its  manufa&ures.  This  town  was  little  di- 
-Ringuiffied  previous  to  the  reign  of  Charles  II.  but 
lince  that  period  it  continued  to  increafe  in  extent  and 
importance.  In  the  year  1700,  the  number  of  Itreets 
in  Birmingham  was  only  30  ;  they  are  now  nearly  250. 
In  the  year  1779  there  were  only  three  houfes  on  a  par¬ 
ticular  fpot,  which  in  1791  contained  833. 

Birmingham  owes  its  profperity  and  population  to  its 
manufa&ures,  which  are  in  a  great  meafure  the  confer 
quence  of  its  vicinity  to  coal,  aided  by  the  fpirited  and 
mduRrious  exertions  of  a  few  individuals.  It  has  been 
ibted,  and  no  doubt  with  great  truth,  that  its  profperity 
is  in  no  fmall  degree  indebted  to  its  exemption  from  the 
reftri&ions  of  borough  and  corporate  laws.  To  give 
fome  notion  of  the  progress  and  extent  of  the  manufac- 
™eS,p  ,  Place’  11  may  be  mentioned  that  the  late 
Mr  Taylor, .  who  introduced  gilt  buttons,  japanned, 
,gilt,  and  painted  fnuff-boxes,  with  various  articles  of 
manufacture  in  enamel,  died  in  1775,  at  the  age  of  64, 
having  am afTed  a  fortune  of  2oo,oool.  In  painting 
fnuff-boxes  at  fo  low  a  rate  as  one  farthing  each,  one  man 
couM  gam  3I.  1  Os  per  week.  The  weekly  produce  of 
Mr  Taylor  s  manufa&ure  of  buttons  amounted  to  800I. 
befide  many  other  valuable  and  curious  produaions. 

Ihe  manufaaory  of  Meffrs  Boulton  and  Watt 
which  for  its  extent,  variety,  and  importance,  Rands 
unrivalled  in  Europe,  has  been  already  noticed  under 
word  Soho.  The  new  coinage  of  copper,  which  is  - 
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are  the  produftions  of  the  Soho  manufactory.  The 
hrft  coining  mill  was  erefted  at  Soho  in  i“8?.  It  is 

^eW(teamUen  'mpr°Ved’  ‘hat  eiShl  chines  driven  by 
the  ftoam-engme,  are  going  on  at  the  fame  time.  Each 
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fize  of  a  guinea  per  minute,  and  hence  the  whole  eight 
machines  work  off  in  one  hour  between  30,000  and 
40,000  coins.  The  different  proceffes  of  the  machinery 
are,  1.  Rolling  the  maffes  of  copper  into  fheets.  2.  Roll¬ 
ing  them  through  cylindrical  Reel  rollers.  3.  Clipping 
the  pieces  of  copper  for  the  dye.  4.  Shaking  the  coin 
in  bags. .  5.  Striking  both  Tides  of  the  coin,  and  then 
milling  it  ;  after  which  it  is  difplaced,  and  another  is 
introduced,  to  be  fubje&ed  to  the  fame  operation.  But 
the  moR  extraordinary  contrivance  of  this  ingenious 
machinery  is,  that  a  precife  account  of  every  coin  which 
paffes  through  it  is  regularly  kept,  fo  that  it  is  impof- 
fible  to  pra&ife  fraud. 

Befide  the  branches  of  induRry  already  mentioned, 
there  are  manufactories  of  guns,  bayonets,  and  fwords, 
of  fporting  guns,  of  whips,  of  japan  ware,  of  numerous 
works  in  brafs  and  Reel,  both  for  ornament  and  ufe, 
and  at  one  time  of  leather  to  a  confiderable  extent. 

Birmingham  contains  a  mufeum  of  natural  and  arti¬ 
ficial  curiofities,  a  handfome  theatre,  rebuilt  fince  1791, 
feveral  churches  belonging  to  the  eflablifhment,  various 
diffenting  meeting  houfes,  and  a  number  of  charitable 
eflablifiiraents.  In  the  neighbourhood  of  Birmingham 
there  are  three  extenfive  breweries  ;  and  by  means  of 
canals  this  place  has  the  advantage  of  ealy  communi¬ 
cation  with  almoR  every  part  of  the  kingdom. 

WASH*  among  diRillers,  the  fermentable  liquor 
ufed  by  malt  diRillers.  See  Brewery. 

WASHING,  in  Painting ,  is  when  a  defign,  drawn 
with  a  pen  or  crayon,  has  fome  one  colour  laid  over  it 
with  a  pencil,  as  Indian  ink,  biRre,  or  the  like,  to  make 
it  appear  the  more  natural,  by  adding  the  fliadow  of 
prominences,  apertures,  &c.  and  by  imitating  the  par¬ 
ticular  matters  whereof  the  thing  is  fuppofed  to  confiR. 

Thus  a  pale  red  is  employed  to  imitate  brick  and 
tile-,  a  pale  Indian  blue,  to  imitate  water  and  Rate; 
green,  for  trees  and  meadows  ;  faffron  or  French  berries, 
for  gold  or  brafs ;  and  feveral  colours  for  marbles. 

WASHING  of  Ores ,  the  reparation  of  the  ores  of  me¬ 
tals,  by  means  of  water,  from  earths  and  Rones,  which 
would  otherwife  render  it  difficult  of  fufion.  See  Ores, 
ReduBion  of 

WASHINGTON,  a  city  of  North  America,  and 
now  the  metropolis  of  the  United  States.  It  is  feat- 
ed  at  the  junction  of  the  rivers  Potomac  and  the  Ea- 
Rern  Branch,  extending  about  four  miles  up  each,  in¬ 
cluding  a  trad  of  territory  fcarcely  to  be  exceeded,  in 
point  of  convenience,  falubrity,  and  beauty,  by  any  in 
the  world.  ^  This  territory,  which  is  called  Columbia , 
lies  partly  in  the  Rate  of  Virginia,  and  partly  in  that  of 
Maryland,  and  was  ceded  by  thofe  two  fiates  to  the  U- 
nited  States  of  America,  and  by  them  eRabliffied  to  be 
the  feat  of  government  after  the  year  1800.  It  is  di¬ 
vided  into  fquarcs  or  grand  divifions,  by  Rreets  running 
due  north  and  fouth,  and  eaR  and  weft,  which  form 
the  ground-work  of  the  plan.  However,  from  the  Ca¬ 
pitol,  the  prefident’s  houfe,  and  fome  of  the  important 
areas  in  the  city,  run  diagonal  Rreets,  from  one  material 
tobjedl  to  another,  which  not  only  produce  a  variety  of 
charming  profpe&s,  but  remove  the  infipid  famenefs 
which  renders  fome  other  great  cities  unpleafing.  The 
great  leading  Rreets  are  all  160  feet  wide,  including  a 
pavement  of  10  feet,  and  a  gravel  walk  of  30  feet  plant¬ 
ed  with  trees  on  each  fide,  which  will  leave  80  feet  of 
paved  Rreet  ior  carriages.  The  refi  of  the  Rreets  are  in 
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afiiing-  general  no  feet  wide,  with  a  few  only  90  feet,  except 
ton>  North,  South,  and  Eaft  Capitol  Streets,  which  are  160 
^  feet.  The  diagonal  ftreets  are  named  after  the  refpec- 
tive  ftates  computing  the  Union,  while  thofe  running 
north  and  fouth  are,  from  the  Capitol  eailward,  named 
Fuji  Firjl  Street ,  Eajl  Second  Street ,  &c.  and  thofe  weft 
of  it  are  in  the  fame  manner  called  Weji  Firjl  Street , 
Wejl  Second  Street ,  &c.  Thofe  running  eaft  and  weft 
are  from  the  Capitol  northward  named  North  A  Street , 
North  B  Street ,  &e.  and  thofe  fouth  of  it  are  called 
South  A  Street ,  South  B  Street ,  &c.  The  fquares  ordi- 
vifions  of  the  city  amount  to  1150.  The  reCtangular 
fquares  generally  contain  from  three  to  fix  acres,  and 
are  divided  into  lots  of  from  40  to  80  feet  in  front,  and 
their  depth  from  about  no  to  300  feet,  according  to 
the  fize  of  the  fquare.  The  irregular  divifions  produced 
by  the  diagonal  ftreets  are  fome  of  them  fmall,  but  ge¬ 
nerally  in  valuable  fituations.  Their  acute  points  are  all 
to  be  cut  off  at  40  feet,  fo  that  nohoufe  in  the  city  will 
have  an  acute  corner.  All  the  houfes  mull  be  of  brick 
©r  ftone.  The  area  for  the  Capitol  (or  houfe  for  the  le- 
giflative  bodies)  is  fttuated  upon  the  molt  beautiful  emi- 
„  nence  in  the  city,  about  a  mile  from  the  Eaftern  Branch, 
and  not  much  more  from  the  Potomac,  commanding  a 
full  view  of  every  part  of  the  city,  as  well  as  a  confider- 
able  extent  of  the  country  around.  The  prefident’s  houfe 
will  ftand  upon  a  riling  ground,  not  far  from  the  banks 
of  the  Potomac,  poffefting  a  delightful  water  profpeCt, 
with  a  commanding  view  of  the  Capitol,  and  fome  other 
material  parts  of  the  city. 

The  city  being  fttuated  upon  the  great  poft  road,  ex¬ 
actly  equidiftant  from  the  northern  and  fouthern  extre¬ 
mities  of  the  Union,  and  nearly  fo  from  the  Atlantic 
ocean  to  the  river  Ohio,  upon  the  beft  navigation,  and 
in  the  midft  of  the  richeft  commercial  territory  in  Ame¬ 
rica,  commanding  the  moft  extenftve  internal  refources, 
is  by  far  the  moft  eligible  lituation  for  the  refidence  of 
congrefs;  and  it  is  now  prefting  forward,  by  the  public- 
fpirited  enterprife,  not  only  of  the  people  of  the  United 
States,  but  alfo  of  foreigners. 

Washington,  George ,  the  celebrated  commander  of 
the  American  army,  and  the  firft  preftdent  of  the  Unif¬ 
ied  States,  after  their  feparation  from  the  mother  ?coun- 
try,  was  born  in  the  year  1 732,  in  the  parilh  of  Wafh¬ 
ington  in  Virginia.  He  was  defeended  from  an  ancient 
family  in  Chellftre,  of  which  a  branch  was  eftablifhed 
in  Virginia  about  the  middle  of  the  17th  century.  Lit¬ 
tle  is  known  concerning  his  education,  or  the  early 
years  of  his  life.  Before  he  was  20  years  of  age,  he 
X/as  appointed  a  major  in  the  colonial  militia,  and  had 
then  an  opportunity  of  difplaying  thofe  military  and  po*- 
litical  talents  which  have  ftnee  rendered  his  name  fo  fa¬ 
mous  throughout  the  world.  In  the  difputes  which 
arofe  between  the  French  and  Englifh  officers,  about 
fettling  the  limits  of  Canada  and  Louiftana,  Major 
Wafhington  was  employed  by  the  governor  of  Virginia 
as  a  negociator,  and  he  fucceeded  in  preventing  a  threat¬ 
ened  invafton  of  the  Engliffi  frontiers  by  the  French 
and  their  Indian  allies  *,  but,  in  the  following  year, 
when  hoftilities  feemed  inevitable,  he  was  appointed 
lieutenant-colonel,  and  foon  after  to  the  command  of  a 
regiment  raifed  by  the  colony  for  its  own  defence.  In 
3755»  Colonel  Wafhington  ferved  as  a  volunteer  in  the 
unfortunate  expedition  of  General  Braddock,  and  in  that 
expedition,  which  was  attended  with  great  difficulty, 
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he  exhibited  fo  much  calmnefs  and  intrepidity,  that  the  Wafliiu|i 
utmoft  confidence  was  repofed  in  his  talents,  and  per- ,  ton> 
feCt  obedience  paid  to  his  commands  by  the  whole  ar- 
my.  After  having  been  employed  in  a  different  and 
more  fuccefsful  expedition  to  the  river  Ohio,  the  ftate 
of  hi3  health  required  him,  about  the  year  1758,  to  re- 
fign  his  military  fituation;  and  in  the  fixteen  following 
years,  during  which  period  he  married  Mrs  Cuftis,  a 
Virginian  lady,  of  amiable  character  and  refneCtable 
connections,  it  would  appear  that  he  refided  chiefly  at 
his  beautiful  feat  of  Mount  Vernon,  and  was  occupied 
in  the  cultivation  of  his  eftate. 

When  the  difaffeCtion  of  the  Americans  to  the  Bri- 
tifli  government  had  become  pretty  general,  and  had  at 
laft  fpread  to  the  colony  of  Virginia,  Colonel  Wafhing¬ 
ton  was  appointed  a  delegate  from  that  ftate  to  the  con- 
grefs  which  met  at  Philadelphia  on  the  26th  October 
1774,  and  foon  after  he  was  appointed  to  the  command 
of  the  American  army,  which  had  affembled  in  the  pro¬ 
vinces  of  New  England.  The  conduCt  of  Wafhington 
during  the  whole  of  the  war,  as  well  as  during  the  pe¬ 
riod  that  he  prefided  in  the  government  of  the  United 
States,  has  been  fo  fully  detailed  in  another  part  o£ 
this  work,  that  it  would  be  unneceffary  repetition,  even 
to  give  a  general  outline  of  it  in  this  place.  See  Ame¬ 
rica. 

Wafhington  refigned  the  prefidency  in  1796,  after 
having  publifhed  a  farewell  addrefs  to  his.  countrymen. 

This  addrefs  was  remarkably  diftinguifhed  for  the  fim- 
plicity  and  ingenuoufnefs,  moderation  and  fobriety,  the 
good  fenfe,  prudence  and  honefty,  as  well  as  fincere  af- 
feCtion  for  his  country  and  for  mankind,  which  the  au¬ 
thor  of  it  had  always  exhibited  5  it  feemed  to  be  a  perfect 
piCIure  of  his  whole  life.  From  the  time  of  his  refigna- 
tion  till  the  month  of  July  1798,  he  lived  in  retirement 
at  his  feat  of  Mount  Vernon.  At  this  period,  when  the 
unprincipled  aCtors  in  the  French  revolution  were  carry¬ 
ing  on  their  wicked  machinations  in  every  part  of  the 
world  to  which  their  influence  extended,  the  United 
States  refolved  to  arm  by  land  and  fea  in  their  own  de¬ 
fence.  General  Wafhington  was  called  from  his  re¬ 
tirement,  and  the  command  of  the  army  was  beftowed 
upon  him.  This  he  accepted,  becaufe  he  confidered,  as 
he  himfelf  expreffed  it,  “  every  thing  we  hold  dear  and 
facred  was  ferioufly  threatened,  although  he  had  flatter* 
ed  himfelf  that  he  had  quitted  for  ever  the  boundlefs 
field  of  public  aCtion,  inceffant  trouble,  and  high  refpon- 
fibility,  in  which  he  had  long  aCted  fo  conspicuous  a 
part.”  In  this  fituation  he  continued  during  the  remain¬ 
ing  fhort  period  of  his  life.  Gn  Thurfday  the  12th  of 
December  1799,  he  was  feized  with  an  inflammation  in 
the  throat,  and  was  carried  off  on  Saturday  the  14th  of 
the  fame  month,  in  the  68th  year  of  his  age.  In  his 
dying  moments  he  difplayed  the  fame  calmnefs,  fimpli* 
city,  and  regularity,  which  had  uniformly  marked  his 
conduCt  through  life.  He  faw  the  approaches  of  death 
without  fear;  and  he  met  them  without  parade.  Even 
the  perfeCUy  well  ordered  ftate  of  the  minuteft  particu¬ 
lars  of  his  private  bufinefs  bears  the  (lamp  of  that  conftant 
authority  of  prudence  and  practical  reafon  over  his  ac¬ 
tions  which  was  always  the  moft  prominent  feature  of 
his  character. 

Washington  is  the  name  of  many  counties,  towns, 
and  villages  in  the  American  flates;  a  circumftance 
which  affords  a  ftriking  proof  in  what  degree  ofefteem 
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Wafhmg-  and  veneration  the  name  from  which  they  are  derived 
*9**  was  held  by  the  inhabitants  of  the  new  world. 

Watch  WASP.  See  Vespa,  Entomology  Index . 

- *  —  »  WATCH,  in  the  art  of  war,  a  number  of  men  poll¬ 
ed  at  any  paffage,  or  a  company  of  the  guards  who  go 
on  the  patrole. 

Watch,  in  the  navy,  the  fpace  of  time  wherein  one 
divifion  of  a  fhip’s  crew  remains  upon  deck,  to  perform 
the  neceffary  fervices,  whilfl  the  refl  are  relieved  from 
duty,  either  when  the  veffel  is  under  fail  or  at  anchor. 

The  length  of  the  fea-watch  is  not  equal  in  the  {hip¬ 
ping  of  different  nations.  It  is  always  kept  four  hours 
by  our  Britiih  Teamen,  if  we  except  the  dog-watch,  be¬ 
tween  four  and  eight  in  the  evening,  that  contains  two 
reliefs,  each  of  which  are  only  two  hours  on  deck.  The 
intent  of  this  is  to  change  the  period  of  the  night-watch 
every  24  hours  ;  fo  that  the  party  watching  from  eight 
till  12  in  one  night,  (hall  watch  from  midnight  till  four 
in  the  morning  on  the  fucceeding  one.  In  France  the 
duration  of  the  watch  is  extremely  different,  being  in 
fome  places  fix  hours,  and  in  others  feven  or  eight  3  and 
in  Turkey  and  Barbary  it  is  ufually  five  or  fix  hours. 

A  fhip’s  company  is  ufually  claffed  into  two  parties  3 
one  of  which  is  called  the Jlarbcard  and  the  other  the 
larboard  watch.  It  is,  however,  occafionally  feparated 
into  three  divifions,  as  in  a  road  or  in  particular  voyages. 

In  a  {hip  of  war  the  watch  is  generally  commanded 
by  a  lieutenant,  and  in  merchant  fliips  by  one  of  the 
mates  3  fo  that  if  there  are  four  mates  in  the  latter,  there 
are  two  in  each  watch  3  the  firfl  and  third  being  in  the 
larboard,  and  the  fecond  and  fourth  in  the  itarboard 
watch  :  but  in  the  navy,  the  officers  who  command  the 
watch  ufually  divide  themfclves  into  three  parties,  in  or¬ 
der  to  lighten  their  duty. 

Watch,  is  alfo  ufed  for  a  fmall  portable  movement, 
or  machine,  for  the  meafuring  of  time  3  having  its  mo¬ 
tion  regulated  by  a  fpiral  fpring. 

Watches,  flriflly  taken,  are  all  filch  movements  as 
fhow  the  parts  of  time  3  as  clocks  are  fuch  as  publifh  it, 
by  finking  on  a  bell,  &c.  But  commonly  the  name 
watch  is  appropriated  to  fuch  as  are  carried  in  the 
pocket ;  and  clock  to  the  large  movements,  whether 
they  flrike  the  hour  or  not.  See  Clock. 

-  The  invention  of  fpring  or  pocket  watches  belongs  to 
the  prefent  age.  It  is  true,  we  find  mention  made  of  a 
watch  prefented  to  Charles  V.  in  the  liiilory  of  that 
prince  :  but  this,  in  all  probability,  was  no  more  than 
a  kind  of  clock  to  be  fet  011  a  table,  fome  refemblance 
whereof  we  have  flill  remaining  in  the  ancient  pieces 
made  before  the  year  1670.  There  was  alfo  a  flory  of 
a  watch  having  been  difeovered  in  Scotland  belonging 
to  King  Robert  Bruce  3  but  this  we  believe  has  turned 
out  altogether  apocryphal.  The  glory  of  this  very  ufe- 
ful  invention  lies  between  Dr  Hooke  and  M.  Huygens  3 
but  to  which  of  them  it  properly  belongs,  has  been 
greatly  difputed  3  the  Engliffi  aferibing  it  to  the  former, 
and  the  French,  Dutch,  &c.  to  the  latter.  Mr  Derliam 
in  his  Artificial  Clockmaker,  fays  roundly,  that  Dr 
Hooke  was  the  inventor  3  and  adds,  that  lie  contrived 
various  ways  of  regulation.  One  way  was  with  a  load- 
ftone  :  Another  with  a  tender  flraight  fpring,  one  end 
whereof  played  backwards  and  forwards  with  the  ba¬ 
lance  3  fo  that  the  balance  was  to  the  fpring  as  the  bob 
to  a  pendulum,  and  the  fpring  as  the  rod  thereof :  A 
third  method  was  with  two  balances,  of  which  there 
.2 


were  divers  forts  3  fume  having  a  fpiral  fpring  to  the  ba-  Wutc- 
lance  for  a  regulator,  and  others  without.  But  the  way  -y— 
that  prevailed,  and  which  continues  in  mode,  was  with 
one  balance,  and  one  fpring  running  round  the  upper  part 
of  the  verge  thereof :  Though  this  has  a  difadvantage, 
which  thole  with  two  fprings,  &o.  were  free  from  3  in 
that  a  fudden  jerk,  or  confufed  fhake,  will  alter  its  vi¬ 
brations,  and  put  it  in  an  unufual  hurry. 

The  time  of  tliefe  inventions  was  about  the  year 
1658  3  as  appears,  among  other  evidences,  from  an  in- 
feription  on  one  of  the  double  balance  watches  prefented 
to  King  Charles  II.  viz.  Rob.  Hooke  invert*  1658.  T. 
Tompion  fecit,  1675.  The  invention  prefently  got  into 
reputation,  both  at  home  and  abroad ;  and  two  of  them 
were  fent  for  by  the  dauphin  of  France.  Soon  after 
this,  M. Huygens’s  watch  with  a  fpiral  fpring  got  abroad, 
and  made  a  great  noife  in  England,  as  if  the  longitude 
could  be  found  by  it.  It  is  certain,  however,  that  his 
invention  was  later  than  the  year  1673,  when  his  book 
de  HoroL  Of  all  at.  was  publifhed  3  wherein  he  has  not 
one  word  of  this,  though  he  has  of  fevcral  other  con¬ 
trivances  in  the  fame  way. 

One  of  thefe  the  lord  Brouncker  fent  for  out  of 
France,  where  M.  Huygens  had  got  a  patent  for  them. 

This  watch  agreed  with  Dr  Hooke’s  in  the  application 
of  the  fpring  to  the  balance ;  only  M.  Huygens’s  had  a 
longer  fpiral  fpring,  and  the  pulfes  and  beats  were  much 
flow’er.  1  he  balance,  inflead  of  turning  quite  round,  as 
Dr  Hooke’s,  turns  fevcral  rounds  every  vibration. 

Mr  Derham  fuggefls,  that  he  has  reafon  to  doubt  M* 
Huygens’s  fancy  firit  was  fet  to  work  by  fome  intelli¬ 
gence  he  might  have  of  Dr  Hooke’s  invention  from  Mr 
Oldenburgh,  or  fome  other  of  his  correfpondcnts  in  Eng¬ 
land  3  and  this,  notwithflanding  Mr  Oldenburgh’s  at¬ 
tempt  to  vindicate  himfelf  in  the  Philofophical  Tranfac- 
tions,  appears  to  be  the  truth.  Huygens  invented  divers 
other  kinds  of  watches,  fome  of  them  without  any 
firing  or  chain  at  all  3  which  he  called,  particularly, 
pendulum  watches. 

Striking  WATCHES  are  fuch  as,  befides  the  proper 
watch-part  for  meafuring  of  time,  have  a  clock-part  for 
flriking  the  hours,  &e. 

Repeating  WATCHES ,  are  fuch  as  by  pulling  a  firing, 

Stc.  repeat  the  hour,  quarter,  or  minute,  at  any  time  of 
the  day  or  night. — This  repetition  was  the  invention  of 
Mr  Barlow,  and  firfl  put  in  praflice  by  him  in  larger 
movements  or  clocks  about  the  year  1676.  The  con¬ 
trivance  immediately  fet  the  other  artilts  to  work,  who 
foon  contrived  divers  ways  of  effe£ling  the  fame.  But 
its  application  to  pocket-watches  was  not  known  before 
King  James  II.’s  reign  3  when  the  ingenious  inventor 
above  mentioned,  having  dire61ed  Mr  Thompfon  to 
make  a  repeating  watch,  wras  foliciting  a  patent  for 
the  fame.  The  talk  of  a  patent  engaged  Mr  Quare 
to  refume  the  thoughts  of  a  like  contrivance,  which 
he  had  had  in  view  fome  years  before  :  he  now  ei> 
fe6led  it  3  and  being  preffed  to  endeavour  to  prevent 
Mr  Barlow’s  patent,  a  watch  of  each  kind  was  produced 
before  the  king  and  council  3  upon  trial  of  w  hich,  the 
preference  was  given  to  Mr  Quare’s.  The  difference 
between  them  was,  that  Barlow’s  was  made  to  repeat 
by  pufhing  in  two  pieces  on  each  fide  the  w'atch-box  3 
one  of  which  repeated  the  hour,  and  the  other  the  quar¬ 
ter  :  whereas  Quare’s  was  made  to  repeat  by  a  pin  that 
flruck  out  near  the  pendant,  wdiicli  being  thrufl  in  (as 

now 
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iVatiii.  now  it  is  done  by  thrufting  in  the  pendant  it  felt),  re- 
nr*“^  peated  both  the  hour  and  quarter  with  the  fame  thruft. 

Of  the  Mechanifm  of  a  IV AT CH,  properly  fo  called. 
Watches,  as  well  as  clocks,  are  compofed  of  wheels  and 
pinions,  and  a  regulator  to  direct  the  quicknefs  or  fiow- 
nefs  of  the  wheels,  and  of  a  fpring  which  communicates 
motion  to  the  whole  machine.  But  the  regulator  and 
fpring  of  a  watch  are  valtly  inferior  to  the  weight  and 
Plate  pendulum  of  a  clock,  neither  of  which  can  be  employed 
^XXI.  in  watches.  In  place  of  a  pendulum,  therefore,  we  are 
.  1,  obliged  to  ufe  a  balance  (fig.  1.)  to  regulate  the  motion 

.2.  of  a  watch  >  and  a  fpring  (fig.  2.)  which  ferves  in  place 

of  a  weight,  to  give  motion  to  the  wheels  and  balance. 

The  wheels  of  a  watch,  like  thofc  of  a  clock,  are 
placed  in  a  frame  formed  of  two  plates  and  four  pillars. 
3.  Fig.  3.  reprefents  the  infide  of  a  watch,  after  the  plate 
4-  (fig.  4.)  is  taken  off.  A  is  the  barrel  which  contains  the 
fpring  (fig.  2.)  *,  the  chain  is  rolled  about  the  barrel, 
with  one  end  of  it  fixed  to  the  barrel  A  (fig.  5.),  and 
the  other  to  the  fufee  B. 

When  a  watch  is  wound  up,  the  chain  which  w^as  up¬ 
on  the  barrel  winds  about  the  fufee,  and  by  this  means 
the  fpring  is  ftretched  ;  for  the  interior  end  of  the  fpring 
is  fixed  by  a  hook  to  the  immoveable  axis,  about  which 
the  barrel  revolves  ;  the  exterior  end  of  the  fpring  is 
fixed  to  the  infide  of  the  barrel,  which  turns  upon  an 
axis.  It  is  therefore  eafy  to  perceive  how  the  fpring 
extends  itfelf,  and  how  its  elasticity  forces  the  barrel  to 
turn  round,  and  confequently  obliges  the  chain  which  is 
Upon  the  fufee  to  unfold  and  turn  the  fufee ;  the  motion 
of  the  fufee  is  communicated  to  the  wheel  C  (fig.  5.)  ; 
then,  by  means  of  the  teeth,  to  the  pinion  c,  which  car¬ 
ries  the  wheel  D  ;  then  to  the  pifton  d,  which  carries 
the  wheel  E :  then  to  the  pinion  e ,  which  carries  the 
wheel  F ;  then  to  the  point  f  upon  which  is  the  ba¬ 
lance-wheel  G,  whofe  pivot  runs  in  the  pieces  A  called 
the  potance ,  and  B  called  a  follower ,  which  are  fixed  on 
the  plate  fig.  4.  This  plate,  of  which  only  a  part  is 
reprefented,  is  applied  to  that  of  fig.  3.  in  fuch  a  manner 
that  the  pivots  of  the  wheels  enter  into  holes  made  in 
the  plate  fig.  3.  Thus  the  impreffed  force  of  the  fpring 
is  communicated  to  the  wheels :  and  the  pinion  y'being 
then  conne&ed  to  the  wheel  F,  obliges  it  to  turn'  (fig. 
5.).  This  wheel  afls  upon  the  palettes  of  the  verge, 
1,  2,  (fig.  1.),  the  axis  of  which  carries  the  balance 
HH,  (fig,  I.).  The  pivot  I,  in  the  end  of  the  verge, 
enters  into  the  hole  c  in  the  potance  A  (fig.  4.)  In 
this  figure  the  palettes  are  reprefented  \  but  the  balance 
is  on  the  other  fide  of  the  plates,  as  may  be  feen 
,  5.  in  fig.  6.  The  pivot  3  of  the  balance  enters  into  a  hole 

^  of  the  cock  BC  (fig.  7.),  a  perfpe&ive  view  of  which 

is  reprefented  in  fig.  8.  Thus  the  balance  turns  be- 
*  8‘  tween  the  cock  and  the  potance  c  (fig.  4.),  as  in  a  kind 
of  cage.  The  a£tion  of  the  balance-wheel  upon  the 
palettes  1,  2,  (fig.  1.),  is  the  fame  with  what  we  have 
defcribed  with  regard  to  the  fame  wheel  in  the  clock; 
i.  e.  in  a  watch,  the  balance-wheel  obliges  the  balance 
to  vibrate  backwards  and  forwards  like  a  pendulum. 
At  each  vibration  of  the  balance  a  palette  allows  a  tooth 
of  the  balance-wheel  to  efcape  ;  fo  that  the  quicknefs 
of  the  motion  of  the  wheels  is  entirely  determined  by 
the  quicknefs  of  the  vibrations  of  the  balance  ;  and  thefe 
vibrations  of  the  balance  and  motion  of  the  wheels  are 
produced  by  the  a&ion  of  the  fpring. 

But  the  quicknefs  or  flownels  of  the  vibrations  of  the 


balance  depend  not  folely  upon  the  affion  of  the  great  Watch, 
fpring,  but  chiefly  upon  the  action  of  the  fpring  a,  h ,  c , 
called  the  fpiral  fpring  (fig.  9.),  fituated  Under  the  ba-Fig.  5. 
lance  H,  and  reprefented  in  perfpeftive  (fig.  6.).  The 
exterior  end  of  the  fpiral  is  fixed  to  the  pin  c,  (fig.  9.), 

This  pin  is  applied  near  the  plate  in  a ,  (fig.  6.)  ;  the 
interior  end  of  the  fpiral  is  fixed  by  a  peg  to  the  centre 
of  the  balance.  Hence  if  the  balance  is  turned  upon 
itfelf,  the  plates  remaining  immoveable,  the  fpring  will 
extend  itfelf,  and  make  the  balance  perform  one  revo¬ 
lution.  Now,  after  the  fpiral  is  thus  extended,  if  the 
balance  be  left  to  itfelf,  the  elafi icily  of  the  fpiral  will 
bring  back  the  balance,  and  in  this  manner  the  alter¬ 
nate  vibrations  of  the  balance  are  produced. 

In  fig.  5.  all  the  wheels  above  defcribed  are  repre¬ 
fented  in  fuch  a  manner,  that  you  may  cafily  perceive 
at  firft  fight  how  the  motion  is  communicated  from  the 
barrel  to  the  balance. 

In  fig.  10.  are  reprefented  the  wheels  under  the  dial- Fig.  ISt 
plate  by  which  the  hands  arc  moved.  The  pinion  a  is 
adjuffed  to  the  force  of  the  prolonged  pivot  of  the  wheel 
D  (fig.  5.),  and  is  called  a  cannon  pinion .  This  wheel 
revolves  in  an  hour.  The  end  of  t  he  axis  of  the  pinion 
a,  upon  which  the  minute-hand  is  fixed,  is  fquare ;  the 
pinion  (fig.  10.)  is  indented  into  the  wheel  b ,  which  is 
carried  by  the  pinion  a .  Fig.  1 1.  is  a  wheel  fixed  upon  Fig.  rt. 
a  barrel,  into  the  cavity  of  which  the  pinion  a  enters, 
and  upon  which  it  turns  freely.  This  wheel  revolves  in 
12  hours,  and  carries  along  with  it  the  hour-hand.  For 
a  full  account  of  the  principles  upon  which  watches  and 
nil  time-keepers  are  con  Unified,  we  muff  refer  our  read¬ 
ers  to  a  ftiort  treatife,  entitled  Thoughts  on  the  Means 
of  improving  Watches ,  by  Thomas  Mudge. 

WATCH-GlaJfes ,  in  a  fhip,  are  glaffes  employed  to 
meafure  the  period  of  the  watch,  or  to  divide  it  into  any 
number  of  equal  parts,  as  hours,  half-hours,  &c.  fo  that 
the  feveral  flations  therein  may  be  regularly  kept  and 
relieved,  as  at  the  helm,  pump,  look-out,  & c. 

JVATCII-Work .  There  is  one  part  of  the  movements 
of  clocks  and  watches  of  which  we  have  yet  given  no 
particular  account.  This  is  the  method  of  applying  the 
maintaining  power  of  the  wheels  to  the  regulator  of  the 
motions,  fo  as  not  to  injure  its  power  of  regulation. 

This  part  of  the  conflruflion  is  called  Scapement,  and 
falls  to  be  defcribed  under  the  prefect  article,  to  which 
We  have  referred  from  SCAPEMENT. 

The  motions  of  a  clock  or  watch  are  regulated  byoi0:c£sof 
a  pendulum  or  balance,  without  Which  check  the  wheels  fcapements. 
impelled  by  the  weight  in  the  clock,  or  fpring  in  the 
■watch,  would  run  round  with  a  rapidly  accelerating  mo¬ 
tion,  till  this  fhould  be  rendered  uniform  by  friftion, 
and  the  refiffance  of  the  air.  If,  however,  a  pendulum 
or  balance  be  put  in  the  way  of  this  motion,  in  fuch  a 
manner  that  only  one  tooth  of  a  wheel  can  pals,  the  re¬ 
volution  of  the  wheels  will  depend  on  the  vibration  of 
the  pendulum  or  balance. 

We  cannot  here  enter  on  an  hifforical  account  of  the 
improvements  that  have  been  made  on  the  regulating 
powers  of  clocks  and  watches,  nor  can  we  detail  the 
principles  on  which  their  aflion  depends.  It  will  be 
fufficient  here  to  notice  the  moft  fimple  conftru&ion  of 
fcapements,  and  then  to  deferibe  two  or  three  of  the 
moft  improved  cenftru£Hons  that  have  been  applied  to 
time-keepers. 

We  know  that  the  motion  of  a  pendulum  or  balance 
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is  alternate,  while  the  preffure  of  the  wheels  is  conftant- 
ly  exerted  in  the  fame  direction.  Hence  it  is  evident 
that  fome  means  muft  be  employed  to  accommodate 
thefe  different  motions  to  each  other.  Now,  when^a 
tooth  of  the  wheel  has  given  the  pendulum  or  balance 
a  motion  in  one  direction,  it  muft  quit  it,  that  the  pen¬ 
dulum  or  balance  may  receive  an  impulfion  in  the  op- 
pofite  dire&ion.  This  efcape  of  the  tooth  has  given 
rife  to  the  term  fcapement. 

The  ordinary  fcapement  is  extremely  iimple,  and 
'  may  bp  thus  illuflratcd.  Let  xy  Eg.  1  2.  Plate  DLXXI. 
reprefent  a  horizontal  axis,  to  which  the  pendulum  p  is 
attached  by  a  flender  rod.  This  axis  has  two  leaves 
c  and  d,  one  near  each  end,  and  not  in  the  fame  plane, 
but  fo  that  when  the  pendulum  hangs  perpendicularly 
at  reft,  c  fpreads  a  few  degrees  to  the  right,  and  d  as 
much  to  the  left.  Thefe  are  <?dllcd  the  pallets.  Let 
afb  reprefent  a  wheel,  turning  on  a  perpendicular  axis 
e  0  in  the  order  afeb.  The  teeth  of  this  wheel  are 
in  the  form  of  thofe  of  a  faw,  leaning  forward  in  the 
direction  of  the  rim’s  motion.  This  wheel  is  ufually 
called  the  crown-wheel,  or  in  watches  the  balance-wheel. 
See  Clock  and  Watch.  It  generally  contains  an  odd 
number  of  teeth.  In  the  figure  the  pendulum  is  repre- 
fented  at  the  extremity  of  its  excurfion  towards  the  right, 
the  tooth  a  having  juft  efcaped  from  the  pallet  c ,  and  b 
having  juft  dropt  on  d.  Now  it  is  evident  that  while 
the  pendulum  is  moving  to  the  left,  in  the  arch  pg,  the 
tooth  b  ftill  preffes  on  the  pallet  d,  and  thus  accelerates 
the  pendulum,  both  in  its  defeent  along  ph,  and  its  af- 
cent  up  Ag,  and  that  when  d,  by  turning  round  the 
axis  x  y,  raifes  its  point  above  the  plane  of  the  wheel, 
the  tooth  b  efcapes  from  it,  and  i  drops  on  c,  now  near¬ 
ly  perpendicular.  Thus  c  is  preffed  to  the  right,  and 
the  motion  of  the  pendulum  along  g  p  is  accelerated. 
Again,  while  the  pendulum  hangs  perpendicularly  in 
the  line  xh,  the  tooth  b ,  by  prefling  on  d ,  will  force 
the  pendulum  to  the  left,  in  proportion  to  its  lightnefs, 
and  if  it  be  not  too  heavy,  will  force  it  fo  far  from  the 
perpendicular,  that  b  will  efcape,  and  i  will  catch  on  c, 
and  force  the  pendulum  back  to  />,  when  the  fame  mo¬ 
tion  will  be  repeated.  This  effect  will  be  more  remark¬ 
able,  if  the  rod  of  the  pendulum  be  continued  through 
xy,  and  have  a  ball  q  on  the  other  end,  to  balance  p. 
When  b  efcapes  from  d ,  the  balls  are  moving  with  a 
certain  velocity  and  momentum,  and  in  this  condition 
the  balance  is  checked  when  i  catches  on  c.  It  is  not, 
however,  inftantly  flopped,  but  continues  to  move  a 
little  to  the  left,  and  i  is  forced  a  little  backward  by  the 
pallet  c.  It  cannot  make  its  efcape  over  the  top  of  the 
tooth  1 ,  as  all  the  momentum  of  the  balance  was  gener¬ 
ated  by  the  force  of  b ,  and  1  is  of  equal  power.  Be- 
fides,  when  i  catches  on  c,  and  the  motion  of  c  to  the 
left  continues,  the  lower  point  of  c  is  applied  to  the 
face  of  z,  which  now  a<fts  on  the  balance  by  a  long  lever, 
foon  flops  its  motion  in  that  dire<ftion,  and  continuing 
to  prefs  on  c ,  urges  the  balance  in  the  oppofite  dire&ioif. 
It  is  eafy  to  fee  that  the  motion  of  the  wheel  here  muft 
be  hobbling  and  unequal,  which  has  given  to  this  fcape¬ 
ment  the  name  of  the  recoiling  fcapement. 

In  confidering  the  utility  of  the  following  improved 
fcapement  for  clocks,  we  muft  keep  in  mind  the  fol¬ 
lowing  propofition,  which,  after  the  above  illuftration, 
fcarcely  requires  any  dired  proof.  It  is,  that  the  natu¬ 
ral  vibrations  of  a  pendulum  are  ifoclivonous 3  or  arc  per* 
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formed  in  equal  times.  The  great  objefl  of  the  fcapement 
is  to  preferve  this  ifoclironous  motion  of  the  pendulum. 

As  the  defeft  of  the  recoiling  fcapement  was  long 
apparent,  feveral  ingenious  artifts  attempted  to  fubftitutef 
in  its  place  a  fcapement  that  fhould  produce  a  more  re-  for  dock 
gular.  and  uniform  motion.  Of  thefe,  the  fcapement 
contrived  by  Mr  Cumming  appears  to  be  one  of  the 
moft  ingenious  in  its  conftru&ion,  and  moft  perfeft  in 
its  operation.  The  following  conftru&ion  is  fimilar  to 
that  of  Mr  Cumming,  but  rendered  rather  left  complex 
for  the  purpofe  of  ihortening  the  defeription. 

Let  ABC,  fig,  13.  reprefent  a  portion  of  the  fwingFi 
wheel,  of  which  O  is  the  centre,  and  A  one  of  the  * 
teeth  \  Z  is  the  centre  of  the  crutch,  pallets,  and  pendu¬ 
lum.  The  crutch  is  reprefented  of  the  form  of  the  let¬ 
ter  A,  having  in  the  circular  crofs  piece  a  flit  ik,  alfo 
circular,  Z  being  the  centre.  The  arm  ZF  forms  the 
firft  detent,  and  the  tooth  A  is  reprefented  as  locked  on 
it  at  F.  D  is  the  firfl  pallet  on  the  end  of  the  arm  Z  d 
moveable  round  the  fame  centre  with  the  detents,  but 
independent  of  them.  The  arm  de  to  which  the  pallet 
D  is  attached,  lies  wholly  behind  the  arm  ZP  of  the 
detent,  being  fixed  to  a  round  piece  of  brafs  ef g,  hav¬ 
ing  pivots  turning  concentric  with  the  axis  of  the  pen¬ 
dulum.  To  the  fame  piece  of  brafs  is  fixed  the  horizon¬ 
tal  arm  eH,  carrying  to  its  extremity  the  ball  H,  of 
fuch  flze,  that  the  a<ftion  of  the  tooth  A  on  the  pallet 
D  is  juft  able  to  raife  it  up  to  the  pofition  here  drawn. 

ZP  p  reprefents  the  fork,  or  pendulum  rod,  behind 
both  detent  and  pallet.  A  pin p  projedls  forward,  coming 
through  the  flit  z  without  touching  either  margin  of 
it.  Attached  to  the  fork  is  the  arm  mn ,  of  fuch  length 
that,  when  the  pendulum  rod  is  perpendicular,  the  an¬ 
gular  diftance  of  nq  from  the  rod  e  q  H  is  juft  equal  ta 
the  angular  diftance  of  the  left  fide  of  the  pin  p  from 
the  left  end  i  of  the  flit  ik. 

Now,  the  natural  pofition  of  the  pallet  D  is  at  re¬ 
prefented  by  the  dotted  lines,  refting  on  the  back  of  the 
detent  F.  It  is  naturally  brought  into  this  pofition  by 
its  own  weight,  and  ftill  more  by  the  weight  of  the  ball 
H.  Ihe  pallet  D,  being  fet  on  the  forefide  of  the  arm 
at  Z,  comes  into  the  fame  plane  with  the  detent  F  and 
the  fwing-wheel,  though  here  reprefented  in  a  different 
pofitiom  The  tooth  C  of  the  wheel  is  fuppofed  to  have 
efcaped  from  the  fecond  pallet,  on  which  the  tooth  A 
immediately  feizes  the  pallet  D,  fituated  at  forces  it 
out,  and  then  refts  on  the  detent  F,  the  pallet  D  lean¬ 
ing  on  the  tip  of  the  tooth.  After  the  efcape  of  C,  the 
pendulum,  moving  down  the  arch  of  femivibration,  is 
reprefented  as  having  attained  the  vertical  pofition. 
Proceeding  ftill  to  the  left,  the  pin  p  reaches  the  extre¬ 
mity  1  of  the  flit  ik  ;  and,  at  the  fame  inftant,  the  arm 
11  touches  the  rod  eH  in  q.  The  pendulum  proceeding 
a  hairsbreadth  further, ^withdraws  the  detent  F  from  the 
tooth,  which  now  even  pufhes  off  the  detent,  by  a&ing 
on  the  inclining  face  of  it.  The  wheel  being  now  un¬ 
locked,  the  tooth  following  C  on  the  other  fide  a<fts  on 
its  pallet,  pu flies  it  off,  and  refts  on  its  detent,  which 
has  been  rapidly  brought  into  a  proper  pofition  by  the 
a£tion  of  A  on  the  inclining  face  of  F.  By  a  fimilar 
a&ion  of  C  on  its  detent  at  the  moment  of  efcape,  F 
was  brought  into  a  pofition  proper  for  the  wheels  being 
locked  by  the  tooth  A.  As  the  pendulum  ftill  goes  on, 
the  ball  H,  and  pallet  conne&cd  with  it,  are  carried  by 
the  arm  m  t?7  and  before  the 'pin  p  again  reaches  the 
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Vatch.  end  of  the  flit,  which  had  been  fuddenly  withdrawn  by 
-Y— — '  the  a&ion  of  A  on  F,  the  pendulum  comes  to  reft.  It 
now  returns  towards  the  right,  loaded  with  the  ball  H 
on  the  left,  and  thus  the  motion  loft  during  the  laft  vi¬ 
bration  is  reftored.  When  the  pin  p,  by  its  motion  to 
the  right,  reaches  the  end  k  of  ik,  the  wheel  on  the 
right  fide  is  unlocked,  and  at  the  fame  inftant  the  weight 
H  being  railed  from  the  pendulum  by  the  action  of  a 
tooth  like  B  on  the  pallet  D,  ceafes  to  a£l. 

In  this  fcapement,  both  pallets  and  detents  are  de¬ 
tached  from  the  pendulum,  except  in  the  moment  of  un¬ 
locking  the  wheel,  fo  that,  except  during  this  (hort  in¬ 
terval,  the  pendulum  may  be  faid  to  be  free  during  its 
■whole  vibration,  and  of  courfe  its  motion  muft  be  more 
equable  and  undifturbed. 

5  The  conftrufling  of  a  proper  fcapement  for  watches 
watchee. requires  peculiar  delicacy,  owing  to  the  fmall  fize  of  the 
machine,  from  which  the  error  of  of  an  inch  has  as 
much  effe£l  as  the  error  of  a  whole  inch  in  a  common 
cloek.  From  the  neceffary  lightnefs  of  the  balance,  too, 
it  is  extremely  difficult  to  accumulate  a  fufficient  quan¬ 
tity  of  regulating  power.  This  can  be  done  only  by 
giving  the  balance  a  great  velocity^  which  is  effected  by 
concentrating  as  much  as  poftible  of  its  weight  in  the 
rim,  and  making  its  vibrations  very  wide.  The  balance 
rim  of  a  tolerable  watch  (hould  pafs  through  at  lead  ten 
inches  in  every  fecond. 

brations  c^^ering  the  moft  proper  fcapements  for  watches, 

a  balance we  may  a^ume  the  following  principle,  viz.  that  the 
e  iiochro-ofcillations  of  a  balance  urged  by  its  fpring,  and  undi- 
'  >us.  fturbed  by  extraneous  forces,  are  ifochronous. 

7  In  ordinary  pocket  wratches,  the  common  recoiling 

jyfcape-  fcapement  of  clocks  is  ftill  employed,  and  anfwers  the 
ent  for  common  purpofes  of  a  watch  tolerably  well,  fo  that,  if 
atches.  properly  executed,  a  good  ordinary  watch  will  keep  time 
p  within  a  minute  in  the  day.  Thefe  watches,  however, 
are  fubje£t  to  great  variation  in  their  rate  of  going,  from 
any  change  in  the  power  of  the  wheels. 

The  following  is  confidered  as  the  beft  conftru&ion 
of  the  common  watch  fcapement,  and  is  reprefented  by 
fig.  14.  as  it  appears  when  looking  ftraight  down  on  the 
end  of  the  balance  arbor.  C  marks  the  centre  of  the 
balance  and  verge  \  CA  reprefcnts  the  upper  pallet,  or 
that  next  the  balance,  and  CB  the  lower  pallet  *,  F  and 
D  are  two  teeth  of  the  crown  wheel,  moving  from  left 
to  right ;  E,  G,  are  two  teeth  in  the  lower  part,  moving 
from  right  to  left.  The  tooth  D  appears  as  having  juft 
efcaped  from  the  point  of  CA,  and  the  tooth  E  as 
having  juft  come  in  contact  with  CB.  In  practice,  the 
fcapement  ffiould  not  be  quite  fo  clofe,  as  by  a  fmall  in¬ 
equality  of  the  teeth,  D  might  be  kept  from  efcapingat 
all.  The  follpwing  are  thought  the  beft  proportions  : 
The  diftance  between  the  front  of  the  teeth  (that  is,  of 
G,  F,  E,  D),  and  the  axis  C  of  the  balance,  is  3-  of  FA, 
the  diftance  between  the  points  of  the  teeth.  The 
length  C  A,  CB  of  the  pallets  is  ^  of  the  fame  degrees, 
and  the  front  DH  or  FK  of  the  teeth  makes  an  angle  of 
2 50  with  the  axis  of  the  crown  wheel.  The  Hoping 
fide  of  the  tooth  muft  be  of  an  epicycloidal  form,  fuited 
to  the  relative  motion  of  the  tooth  and  pallet. 

It  appears  from  thefe  proportions,  that  by  the  a&ion 
of  the  tooth  D,  the  pallet  A  can  throw  out  till  it  reach 
a,  120°  from  CL,  the  line  of  the  crown-wheel  axis.  To 
this  if  we  add  BCA=95°,  we  ffiall  have  LC  a=z  120°. 
Again,  B  will  throw  out  as  far  on  the  other  fide, 
3 


Now,  if  from  240°,  the  fum  of  the  extent  of  vibration  Watch, 
of  both  pallets,  we  take  950  the  angle  of  the  pallets, 
the  remainder  1450  will  exprefs  the  greateft  vibration 
which  the  balance  can  make,  without  ftriking  the  front 
of  the  teeth.  From  feveral  caufes,  however,  this  mea- 
fure  is  too  great,  and  120°  is  reckoned  a  fufficient  vibra¬ 
tion  in  the  beft  ordinary  fcapement.  g 

Of  the  improvements  on  the  fcapements  of  watches,  Graham’s 
one  of  the  moft  important  is  that  by  Mr  George  Graham,  horizontal 
which  we  ftiall  proceed  to  defcribe.  DE,  fig.  1  j.fcaPeraent* 
reprefents  part  of  the  rim  of  the  balance  wheel ;  A  and  Fig.  15.  an& 
C,  two  of  its  teeth  with  their  faces  he  formed  into 
planes,  inclined  to  the  circumference  of  the  wheel  in  an 
angle  of  about  1 50,  fo  that  the  length  be  of  the  face 
may  be  nearly  quadruple  of  its  height  e  m.  Let  a  cir¬ 
cular  arch  ABC  be  defcribed  round  the  centre  of  the 
wheel,  and  through  the  middle  of  the  faces  of  the  teeth.. 

The  axis  of  the  balance  will  pafs  through  fome  point  B 
of  this  arch,  and  the  mean  circumference  of  the  teeth 
may  be  faid  to  pafs  through  the  centre  of  the  verge.  On 
this  axis  is  fixed  a  portion  of  a  thin  hollow  cylinder  b  c  (L, 
made  of  hard  tempered  fteel,  or  of  fome  hard  and  tough 
ftone,  fuch  as  ruby  or  fapphire.  By  this  confirmation 
the  portion  of  the  cylinder  occupies  2io°  of  the  circum¬ 
ference.  The  edge  b ,  to  which  the  tooth  approaches 
from  without,  is  rounded  off  on  both  angles.  The 
other  edge  d  is  formed  into  a  plane,  inclined  to  the  ra¬ 
dius  about  3O0.  .Now,  fuppofe  the  wheel  preffed  for¬ 
ward  in  the  direction  AC,  the  point  b  of  the  tooth, 
touching  the  rounded  edge,  will  puffi  it  outwards,  turn¬ 
ing  round  the  balance  in  the  direction  bed.  The 
heel  e  of  the  tooth  will  efcape  from  this  edge  when  it  is 
in  the  pofition  hf  and  e  is  in  the  pofition  f  The  point  b 
of  the  tooth  will  now  be  at  </,  but  the  edge  of  the  cy¬ 
linder  will  be  at  i.  The  tooth  therefore  refts  in  the  in- 
fide  of  the  cylinder,  while  the  balance  continues  its  vi¬ 
bration  a  little  way,  in  confequence  of  the  impulfe  it 
has  received  from  the  a£tion  of  the  inclined  plane. 

When  this  vibration  is  ended,  by  the  oppofition  of  the 
balance  fpring,  the  balance  will  return,  and  the  tooth 
now  in  the  pofition  B,  rubbing  on  the  infide  of  the  cy¬ 
linder,  the  balance  comes  back  into  its  natural  pofi¬ 
tion  bed,  with  an  accelerated  motion  by  the  action  of 
its  fpring,  and  would  of  itfelf  vibrate  as  far  as  the  other 
fide.  It  is,  however,  affifted  again  by  the  tooth,  which 
preffes  on  the  edge  d ,  pufties  itafide  till  it  attain  the  pofi¬ 
tion  £,  when  the  tooth  entirely  efcapes  from  the  cylin¬ 
der.  At  this  inftant  the  other  edge  of  the  cylinder, 
having  attained  the  pofition  /,  is  in  the  wray  of  the  next 
tooth,  which  is  now  in  the  pofition  A,  while  the  balance 
continues  its  vibration,  the  tooth  refting  and  rubbing  on 
the  outfide  of  the  cylinder.  When  this  vibration  is  finiffi- 
ed,  the  balance,  by  the  aftion  of  the  fpring,  refumes  its 
firft  motion,  and  as  foon  as  the  balance  gets  into  its  na¬ 
tural  pofition,  the  tooth  begins  to  a6t  on  the  edge  b , 
pufties  it  afide,  efcapes  from  it,  and  drops  as  before  in  the 
infide  of  the  cylinder.  In  this  conftru&ion  the  arch  of 
action  or  fcapement  is  30°=  twice  the  angle  which  the 
face  of  a  tooth  makes  with  the  circumference. 

It  is  neceffary  to  explain  how  the  cylinder  is  conned!  - 
ed  with  the  verge,  fo  as  to  make  fuch  a  great  revolution 
round  the  tooth  of  the  wheel.  The  triangular  tooth 
ebm  is  placed  on  the  top  of  a  little  pillar  fixed  into 
the  end  of  the  piece  of  brafs  m  D  formed  in  the  rim  of 
the  wheel,  Thus  the  plane  of  the  wedge  tooth  is  pa¬ 
rallel. 
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rallel  to  the  plane  of  the  wheel,  but  at  a  fmall  dlftance 
.  above  it.  The  verge  is  reprefented  at  fig.  1 6.  and  con- 
*  fills  of  a  long  hollow  cylinder  of  caft  fteel,  having  a 
great  portion  of  the  metal  cut  out.  If  fpread  out  fiat, 
this  cylinder  would  aflume  the  form  of  fig.  and  if 
we  conceive  this  flat  piece  rolled  up  till  the  edges  GH 
and  G'H'  unite,  we  (hall  have  the  exaft  form.  The 
part  afted  on  by  the  point  of  the  tooth  is  denoted  by 
the  dotted  line  b  d,  and  the  part  D,  I,  F,  E  ferves  to 
conne6l  the  two  ends. 

This  fcapement  of  Mr  Graham  is  called  a  horizon¬ 
tal  fcapement,  becaufc  the  balance  is  parallel  to  the 
other  wheels. 

Another  fcapement  of  a  fuperior  conftrucHon  was 
contrived  by  M.  Lepaute  of  Paris,  and  is  of  fuch  a  lin¬ 
gular-  form  as  to  render  it  extremely  difficult  toillufirate 
it  by  a  figure.  The  reprefentations  at  fig.  18.  and  19. 
will,  however,  give  general  readers  fome  idea  of  its 
mode  of  a&ion,  and  a  ikilful  artift  will  eafily  fee  how 
the  feveral  parts  may  be  adapted  to  each  other.  ABC 
fig.  18.  reprefents  part  of  the  rim  of  the  balance  wheel, 
having  the  pins  I,  2,  3,  4,  5,  &c.  proje&ing  from  its 
faces  *  the  pins  1,  3,  5,  being  on  the  fide  next  the  eye, 
and  the  pins  2  and  4  on  the  oppofite  fide.  D  is  the 
centre  of  the  balance  and  verge,  and  the  fmall  circle 
round  D  .reprefents  its  thicknefs.  But  the  verge  in  this 
place  is  crooked,  that  the  rim  of  the  wheel  may  not  be 
intercepted  by  it.  To  it  is  attached  a  piece  of  hard 
tempered  Heel  abed,  of  which  the  part  a  b  c  is  a  con¬ 
cave  arch  of  a  circle,  having  D  for  its  centre.  It  wants 
about  30°  of  a  femieircle.  The  reft  ctf  is  alfo  an  arch 
of  a  circle  having  the  fame  radius  with  the  balance, 
wheel.  In  the  natural  potition  of  the  balance,  a  line 
drawn  from  D,  through  the  middle  of  the  face  cd  is  a 
tangent  to  the  circumference  of  the  wheel.  But  if  the 
balance  be  turned  round  till  the  point  d  of  the  horn 
come  to  d\  and  the  point  c  come  to  2  in  the  circumfe¬ 
rence  in  which  the  pins  are  placed,  the  pin  preffing  on 
the  beginning  of  the  horn  or  pallet,  pufhes  it  afide,  Hides 
along  it,^  and  efcapes  at  d ,  having  generated  a  certain 
velocity  in  the  balance.  Let  another  pallet  fimilar  to 
that  now  deferibed  be  placed  on  the  other  fide  of  the 
wheel,  but  in  a  contrary  pofition,  with  the  ailing  face 
of  the  pallet  turned  away  from  the  centre  of  the  wheel. 
Let  it  be  fo  placed  at  E,  that  the  moment  the  pin  1  on 
the  upper  fide  of  the  wheel  efcapes  from  the  pallet  c  d , 
the  pin  4  on  the  lower  fide  of  the  wheel  falls  on  the  end 
of  the  circular  arch  efg  of  the  other  pallet.  Now,  if  the 
pallets  be-conne&cd  by  equal  pulleys  G  and  F  on  the 
axis  of  each,  and  a  thread  round  both  fo  that  they  fhall 
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an  impulfe  from  the  pin  r,  ivill  continue  its  motion  from 
A  towards  i,  and  will  carry  the  other  pallet  with  a  fi- 
rnilar  motion  round  the  centre  £  from  h  to  k.  The  pin  4 
will  therefore  reft  in  the  concave  arch  gfe  as  the  pallet 
turns  round.  When  the  force  of  the  balance  is  fpent,  the 
pallet  c  d  returns  towards  its  firft  pofition.  The  pallet 
gh  turns  with  it,  and  when  the  point  of  the  firft  has  ar¬ 
rived  at  d,  the  beginnings  of  the  other  arrives  at  the  pin 
4  ;  and,  proceeding  farther,  this  pin  efcapes  from  the 
concave  arch  efg,  and  Aides  along  the  pallet  g  h,  pufli- 
mg  it  afide,  and  of  courfe  urging  the  pallet  round  the 
centre  E,  and  the  balance  on  the  axis  D  round  at  the 
ame  time,  and  in  the  fame  direaion.  The  pin  4  efcapes 
.from  the  pallet^,  when  h  arrives  at  3  ;  but  while  the 
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pin  4  is  Aiding  along  the  yielding  pallet  gh,  the  pin  3 
is  moving  in  the  circumference  BDA  and  the  inftant 
that  the  pin  4  efcapes  from  h  at  3,  the  pin  3  arrives  at 
2,  where  the  beginningrof  the  concave  arch  cb  is  readv 
to  receive  it..  It  therefore  refts  on  this  arch,  while  the 
balance  continues  its  motion,  and  this  may  continue  till 
the  point  b  of  the  arch  comes  to  2.  The  balance  now 
flops,  its  force  being  fpent,  and  then  returns  ;  and  the 
pin  3  efcapes  from  the  circle  at  c,  Aides  along  the  yield¬ 
ing  pallet  cd,  and  when  it  efcapes  at  1,  another  pin  on 
the  lower  fide  of  the  wheel  arrives  at  4,  and  finds  the 
arch  gfe  ready  to  receive  it.  And  thus  the  vibration 
of  the  balance  will  be  continued. 

From  the  above  description  we  may  deduce  the  pro¬ 
per  dimenfions  of  the  parts  of  the  pallet.  Thus,  the 
length  of  the  pallet  cd  or  g  h,  muft  be  equal  to  the  in¬ 
terval  between  two  fuccecdmg  pins,  and  the  diflance  of 
the  centres  DE,  m-uft  be  double  of  that  interval.  The 
radius  De  or  E^,  may  be  as  fmall  as  we  choofe.  The 
concave  arches  eba  and  gfe,  muft  be  continued  fo  far 
as  to  allow  a  pin  to  reft  on  them  during  the  whole  ex¬ 
cursion  of  the  balance.  The  angle  of  fcapement,  in 
which  the  balance  remains  under  the  influence  of  the 
wheels,  is  obtained  by  drawing  the  lines  D  c  and  D  d, 
and  we  fhall  find  that  this  angle  cJ^d  is  here  about  30°, 
though  it  may  be  made  either  greater  or  lels  than  this.  * 

.  Fig.  19.  explains  how  the  two  pallets  may  be  com- Fig. 
Lined  on  one  verge.  KL  is  the  verge  with  a  pivot  at 
each  end.  It  is  bent  like  a  crank  IVINO,  to  admit  the 
balance  wheel  between  its  branches.  BC  repreients  this 
wheel,  feen  edgewife,  with  its  pin  alternately  on  differ¬ 
ent  fides.  The  pallets  are  alfo  reprefented  by  bed  and 
hgf  fized  to  the  inftde  of  the  branches  of  the  crank, front¬ 
ing  each  other.  The  pofition  of  their  a6Hng  faces  may  be 
feen  in  the  preceding  figure,  on  the  verge  D,  where  the 
pallet  gh  is  reprefented  by  the  dotted  line  2  f,  as  fituat- 
ed  behind  the  pallet  c  d.  The  remote  pallet  2  i  is  fo 
placed,  that  when  the  point  d  of  the  near  pallet  is  quit* 
ted  by  a  pin  1  on  the  upper  fide  of  the  wheel,  the  angle 
formed  by  the  face  and  the  arch  of  reft  of  the  other  pal¬ 
let  is  juft  ready  to  receive  the  next  pin  2,  which  lies  on 
the  lower  fide  of  the  rim.  It  is  plain  that  the  a&ion 
here  will  be  the  fame  as  if  the  pallets  were  on  feparatc 
axes.  The  pin  1  efcapes  from  d,  and  the  pin  2  is  receiv¬ 
ed  on  the  arch  of  reft,  and  locks, the  wheel,  while  the 
balance  continues  in  motion.  When  the  balance  returns, 

2  gets  off  the  arch  of  reft,  pufhes  afide  the  pallet  2/,  e- 
fcapes  from  it  when  i  gets  to  1,  and  then  the.  point  c  is 
ready  to  receive  the  pin  3,  &c.  The  vibrations  may  be 
increafed  by  giving  a  fufficient  impulfe  through  the  angle 
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turn  one  wav  7, - -  7  .  4Iltv  ^creaiea  Dy  giving  a  lutticient  impulfe  through  the  angle 

an  Lpulfl  from  fht  Jb  r  wil  ’•f™8' ?*Ted  °f  fcaPement’  but  they  cannot  «ceed  a  certain  quantify, 

an  lmpuiie  trom  the  pin  I,  will  continue  its  motion  from  XT  - 1.  _ u  /1  -i._  .1  s9 


otherwife  N,  the  top  of  the  crank,  would  ftrike  the  rim 
of  the  wheel.  The  vibrations  may  be  eafily  increafed 
to  1800,  by  placing  the  pins  at  the  very  edge  of  the 
wheel;  and  by  placing  them  at  the  points  of  long  teeth, 
fo  that  the  crank  may  get  in  between  them,  the  vibra¬ 
tions  may  be  carried  to  a  much  greater  extent. 

-The  conftruftion  juft  deferibed  is  exceedingly  inge¬ 
nious  ;  and  if  the  machinery  be  well  executed,  this  fcape¬ 
ment  will  excel  the  horizontal  fcapement  of  Graham, 
both  as  it  has  but  two  afting  faces  to  form,  and  as  it  ad¬ 
mits  of  making  the  circle  of  reft  extremely  fmall,  with¬ 
out  leflening  the  acting  face  of  the  pallet.  The  con- 
ftruftion  is,  however,  very  delicate  and  difficult,  and 
muft  require  a  very  nice  workman. 

An 
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Tatch  An  excellent  fcapement  of  much  more  eafy  conftruc- 
rll  tion,  is>that  commonly  called  Duplole's  fcapement ,  and 
.  with  this  wc  fhall  conclude  our  account  of  watch-work, 
I0  Fig.  20.  reprefen ts  the  effential  parts  fomevvhat  magni- 
.luplaie’s  fled.  AD  a  portion  of  the  balance-wheel,  having  teeth 
j  apement.  g ?  ah  the  circumference.  Thefe  teeth  are  for  pro¬ 

ps* 20*  ducing  the  rejl  of  the  wheel,  while  the  balance  is  ma¬ 
king  excurfions  beyond  the  fcapement.  This  is  effefted 
by  an  agate  cylinder  spg,  on  the  verge.  This  cylinder 
lias  a  notch  o.  When  the  cylinder  turns  round  in  the 
direction  opg ,  the  notch  eafily  paffes  the  tooth  B  which 
is  refting  on  the  cylinder  furface  ;  but  when  it  returns  in 
the  direction  q  p  o ,  the  tooth  B  gets  into  the  notch,  and 
follows  it,  prefling  on  one  fide  of  it  till  the  notch  comes 
into  the  pofltion  o .  The  tooth  being  then  in  the  poli- 
tion  //,  efcapes  from  the  notch,  and  another  tooth  drops 
on  the  convex  furface  of  the  cylinder  at  B.  The  ba¬ 
lance-wheel  is  alfo  furnifhed  with  a  fet  of  flat-fided  pins, 
ftanding  upright  on  its  rim  reprefented  by  a  D.  There 
is  like  wife  fixed  on  the  verge  a  larger  cylinder  GFC 
above  the  fmaller  one  opq ,  with  its  lower  furface  clear 
of  the  wheel,  and  having  a  pallet  C,  of  fapphire,  firmly 
indented  into  it,  and  projefting  fo  far  as  to  keep  clear 
of  the  pins  on  the  wheel.  The  pofition  of  this  cylinder, 
with  refpeft  to  the  fmaller  one  below  it,  is  fuch  that 
the  tooth  £  being  efcaped  from  the  notch,  the  pallet  C 
has  juft  paft  the  pin  a,  which  was  at  A  while  B  refted 
on  the  fmall  cylinder  ;  but  it  moved  from  A  to  a ,  while 
B  moved  to  b .  The  wheel  being  now  at  liberty,  the 
pin  a  exerts  its  preffure  on  the  pallet  C  in  the  moft  di~ 
reft  manner,  and  gives  it  a  ftrong  impulfion,  following 
and  accelerating  it  till  another  tooth  flops  on  the  little 
cylinder.  The  angle  of  fcapement  depends  partly  on  the 
projeftion  of  the  pallet,  and  partly  on  the  diameter  of 
the  fmall  cylinder,  and  the  advance  of  the  tooth  B  into 
the  notch.  Independent  of  the  aftion  on  the  fmall  cy¬ 
linder,  the  angle  of  fcapement  would  be  the  whole  arch 
of  the  larger  cylinder  between  C  and  *.  But  a  flops  be¬ 
fore  it  be  clear  of  the  pallet,  and  the  arch  of  impulfion 
is  ftiortened  by  all  the  fpace  deferibed  by  the  pin  while 
a  tooth  moves  from  B  to  b.  It  flops  at  <1, 

For  an  account  of  other  feapements  we  muft  refer  our 
readers  to  the  Memoirs  of  the  Academy  of  Sciences  at 
Paris  for  1 748,  Cumming’s  Elements  of  Clock  and  Watch - 
work,  a  French  work  entitled  Machines  approuvees  par 
/’ Academie  des  Sciences ,  and  Young’s  Lellnres  on  Na¬ 
tural  Philofophy ,  vol.  i.  p.  193,  and  Plate  16,  vol.  ii. 
p.  193. 

WATCHING,  in  Medicine ,  is  when  the  patient 
cannot  fleep.  In  fevers  it  is  a  dangerous  fymptom,  and 
if  long  continued  ends  in  a  delirium. 

WATER,  a  well  known  fluid,  diffufed  through  the 
atmofphere,  and  over  the  furface  of  the  globe,  and 
abounding  in  a  certain  proportion  in  animals,  vegetables, 
and  minerals. 

The  ufes  of  water  are  fo  univerfally  known,  that  it 
would  be  fuperfluous  to  enumerate  them  in  this  article. 
It  is  effential  to  animal  and  vegetable  life  ;  it  makes  eafy 
the  intercourfe  between  the  moft  diftant  regions  of  the 
world  *,  and  it  is  one  of  the  moft  ufeful  powers  in  the 
mechanic  arts.  It  is  often  found  combined  with  various 
fubftances,  and  is  then  frequently  beneficial  in  curing  or 
alleviating  difeafes. 

Thofe  properties  of  water  which  fit  it  for  anfwering 
mechanical  purpofes  are  explained  in  other  articles  of 
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this  work  (fee  Hydrodynamics,  Pneumatics,  N°  3. 
Resistance,  and  Rivers)  ;  and  for  the  difeovery  of 
the  compofition  of  water,  fee  Chemistry"  Index . 

Mineral  WATERS.  For  the  method  of  analyfing  them, 
fee  alfo  Chemistry  Index . 

Under  the  title  of  MINERAL  Waters ,  wc  have  given 
an  analyfis  of  the  moft  remarkable  waters  in  Europe. 

Holy  Water ,  which  is  made  life  of  in  the  church  of 
Rome,  as  alfo  by  the  Greeks,  and  by  the  other  Chri- 
ftians  of  the  Eaft  of  all  denominations,  is  water  with  a 
mixture  of  fait,,  bleffed  by  a  prieft  according  to  a  fet 
form  of  benediftion.  It  is  ufed  in  the  blefting  of  per- 
fons,  things,  and  places  ;  and  is  likewife  confidercd  as  a 
ceremony  to  excite  pious  thoughts  in  the  minds  of  the 
faithful. 

The  priefts,  in  blefting  it,  firft,  in  the  name  of  God, 
commands  the  devils  not  to  hurt  the  perfons  who  fhall 
be  fprinkled  with  it,  nor  to  abufe  the  things,  nor  dif- 
quiet  the  places,  which  ftiall  likewife  be  fo  fprinkled. 
He  then  prays  that  health,  fafety,  and  the  favour  of 
heaven,  may  be  enjoyed  by  fuch  perfons,  and  by  thofe 
who  fhall  ufe  fuch  things,  or  dwell  in  fuch  places.  Veft- 
ments,  veffels,  and  other  fuch  things  that  are  fet  apart 
for  divine  fervice,  are  fprinkled  with  it.  It  is  fometimea 
fprinkled  on  cattle,  with  an  intention  to  free  or  pre- 
ferve  them  from  diabolical  enchantments  ;  and  in  fome 
ritual  books  there  are  prayers  to  be  faid  on  fuch  oc~ 
cafions,  by  which  the  fafety  of  fuch  animals,  as  being  a 
temporal  blefting  to  the  poffeffors,  is  begged  of  God, 
whofe  providential  care  is  extended  to  all  his  creatures. 
The  hope  which  Catholics  entertain  of  obtaining  fuch 
good  effefts  from  the  devout  ufe  of  holy  water,  is 
grounded  on  the  promife  made  to  believers  by  Chriit 
(St  Mark  xvi.  17*)?  an<^  on  general  efficacy  of  the 
prayers  of  the  church  ;  the  petition  of  which  prayers 
God  is  often  pleafed  to  grant;  though  fometimes,  in  his 
Providence,  he  fees  it  not  expedient  to  do  fo.  That 
fuch  effefts  have  been  produced  by  holy  water  in  a  re¬ 
markable  manner,  has  been  afferted  by  many  authors  of 
no  fmall  weight  ;  as,  namely,  by  St  Epiplianius,  Haer. 
30th  ;  St  Hierom,  in  the  Life  of  St  Hilarion  ;  Theo- 
doret  [lift '.  Ecch.  lib.  v.  cap.  21. ;  Palladius,  Hi/?.  Lauf  ; 
Bede,  lib.  v.  cap.  4. 

As  a  ceremony  (fays  the  Catholic),  water  brings  to 
our  remembrance  our  baptifm  ;  in  which,  by  water,  we 
•were  cleanfed  from  original  fin.  It  alfo  puts  us  in  mind 
of  that  purity  of  confeience  which  we  ought  to  endea¬ 
vour  always  to  have,  but  efpecially  when  we  are  going 
to  worihip  our  God.  The  fait,  which  is  put  into  the 
ivater  to  prefer ve  it  from  corrupting,  L  alfo  a  figure  of 
divine  grace,  which  preferves  our  fouls  from  the  corrup¬ 
tion  of  fin  ;  and  is  likewife  an  emblem  of  that  wifdorn 
and  diferetion  which  ought  to  feafon  every  aftion  that  a 
Chriftian  does,  and  every  word  that  he  fays.  It  is  wont 
to  be  bleffed  and  fprinkled  in  churches  on  Sundays,  in 
the  beginning  of  the  folemn  office.  It  is  kept  in  veffels 
at  the  doors  of  the  fame  churches,  that  it  may  be  taken 
by  the  faithful  as  they  enter  in.  It  is  alfo  often  kept  in 
private  houfes  and  chambers. 

Putrid  WATER ,  is  that  which  has  acquired  an  often* 
five  fmell  and  tafte  by  the  putrefccnce  of  animal  or  ve¬ 
getable  fubftances  contained  in  it.  It  is  in  the  higheft 
degree  pernicious  to  the  human  frame,  and  capable  of 
bringing  on  mortal  difeafes  even  by  its  fmell.  It  is  not 
always  from  the  apparent  muddinefs  of  waters  that  we 
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can  judge  of  their  difpofition  to  putrefy  \  fome  which 
are  feemingly  very  pure,  being  more  apt  to  become  pu¬ 
trid  than  others  which  appear  much  more  mixed  with 
heterogeneous  matters.  Under  the  article  Animalcule, 
N°  33,  is  mentioned  a  fpecies  of  infe&s  which  have  the 
property  of  making  water  (link  to.  an  incredible  degree, 
though  their  bulk  in  proportion  to  the  fluid  which  fur- 
rounds  them  is  lefs  than  that  of  one  to  a  million.  Other 
fubftances  no  doubt  there  are  which  have  the  fame  pro¬ 
perty  5  and  hence  almofl  all  water  which  is  confined 
from  the  air  is  apt  to  become  offenfive,  even  though 
kept  in  glafs  or  ftoneware  veffels.  Indeed  it  is  a  common 
obfervation,  that  water  keeps  much  longer  fweet  in 
glafs  veflcls,  or  in  thofe  of  earthen  or  ftoneware,  than  in 
thofe  of  wood,  where  it  is  exceedingly  apt  to  putrefy. 
Hence,  as  fliips  can  only  be  fupplied  with  water  kept  in 
wooden  cafks,  failors  are  extremely  liable  to  thofe  dif- 
eafes  which  arife  from  putrid  water  ;  and  the  difeovery 
of  a  method  by  which  wrater  could  eafily  be  prevented 
from  becoming  putrid  at  fea  would  be  exceedingly  va¬ 
luable.  This  may  indeed  be  done  by  quicklime  5  for 
when  water  is  impregnated  with  it,  all  putrefeent  mat¬ 
ters  are  either  totally  deftroyed,  or  altered  in  fuch  a 
manner  as  never  to  be  capable  of  undergoing  the  putre¬ 
factive  fermentation  again.  But  a  continued  ufe  of  lime- 
water  could  not  fail  of  being  pernicious,  and  it  is  there¬ 
fore  neceflary  to  throw  down  the  lime ;  after  which  the 
water  will  have  all  the  purity  neceflary  for  preferving  it 
free  from  putrefa&ion.  This  can  only  be  done  by  means 
of  fixed  air;  and  mere  expofure  in  broad  (hallow  veflcls  to 
the  atmofphere  would  do  it  without  any  thing  elfe,  only 
taking  care  to  break  the  cruft  which  formed  upon  it. 
Two  methods,  however,  have  been  thought  of  for  doing 
this  with  more  expedition.  The  one,  invented  by  Dr 
Alfton,  is,  by  throwing  into  the  water  impregnated  with 
lime  a  quantity  of  magnefia.  The  lime  attrafls  fixed 
air  more  powerfully  than  magnefia  ;  in  confequence  of 
which  the  latter  parts  with  it  to  the  lime  :  and  thus  be¬ 
coming  infoluble,  falls  along  with  the  cauftic  magnefia 
to  the  bottom,  and  thus  leaves  the  water  perfectly  pure. 
Another  method  is  that  of  Mr  Henry,  who  propofes  to 
throw  down  the  lime  by  means  of  an  eflfervefcing  mix¬ 
ture  of  oil  of  vitriol  and  chalk  put  down  to  the  bottom 
of  the  water  calk.  His  apparatus  for  this  purpofe  is  as 
fimple  as  it  can  well  be  made,  though  it  is  hardly  pro¬ 
bable  that  failors  will  give  themfelves  the  trouble  of 
ufing  it ;  and  Dr  Alfton’s  fclieme  would  feem  better 
calculated  for  them,  were  it  not  for  the  expence  of  the 
magnefia  ;  which  indeed  is  the  only  obje&ion  made  to 
it  by  Mr  Henry.  Putrid  water  may  be  reftored  and 
made  potable  by  a  procefs  of  the  fame  kind. 

Of  late  it  has  been  difeovered  that  charcoal  poffeflcs 
many  unexpected  properties,  and,  among  others,  that  of 
preferving  water  from  corruption,  and  of  purifying  it  af¬ 
ter  it  has  been  corrupted.  Mr  Lowitz,  whofe  experi¬ 
ments  on  charcoal  have  been  publifhed  in  Crell’s  Che¬ 
mical  Journal,  has  turned  his  attention  to  this  fubjeCt  in 
a  memoir  read  to  the  Economical  Society  at  Peterf- 
burgh.  He  found  that  the  effeCt  of  charcoal  was  ren¬ 
dered  much  more  fpeedy  by  ufing  along  with  it  fome 
fulphuric  acid.  One  ounpe  and  a  half  of  charcoal  in 
powder, .  and  24  drops  of  concentrated  fulphuric  acid 
(oil  of  vitriol),  arc  fuffieient  to  purify  three  pints  and  a 
half  of  corrupted  water,  and  do  not  communicate  to  it 
&ny  fenfible  acidity.  Ibis  fmall  quantity  of  acid  renders 


it  unneceffary  to  ufe  more  than  a  third  part  of  the  char¬ 
coal  powder  which  would  otherwife  be  wanted  \  and  the v 
lefs  of  that  powder  is  employed,  the  lefs  is  the  quantity 
of  water  loft  by  the  operation,  which,  in  fea-voyages,  is 
an  objedl  worthy  of  confideration.  In  proportion  to  the 
quantity  of  acid  made  ufe  of,  the  quantity  of  charcoal 
may  be  diminifhed  or  augmented.  All  acids  produce 
nearly  the  fame  effe&s  :  neutral  falts  alfo,  particularly 
nitre  and  fea-falt,  may  be  ufed,  but  fulphuric  acid  is  pre¬ 
ferable  to  any  of  thefe  ;  water  which  is  purified  by 
means  of  this  acid  and  charcoal  will  keep  a  longer  time 
than  that  which  is  purified  by  charcoal  alone.  When 
wre  mean  to  purify  any  given  quantity  of  corrupted  wa¬ 
ter,  we  fhould  begin  by  adding  to  it  as  much  powder  of 
charcoal  as  is  neceflary  to  deprive  it  entirely  of  its  bad 
fmell.  To  afeertain  whether  that  quantity  of  powdered 
charcoal  was  fuffieient  to  effe£  the  clarification  of  the 
faid  water,  a  fmall  quantity  of  it  may  be  paffed  through 
a  linen  bag,  two  or  three  inches  long  }  if  the  water, 
thus  filtrated,  ftill  has  a  turbid  appearance,  a  frefh  quan¬ 
tity  of  pow’dered  charcoal  muft  be  added,  till  it  is  be¬ 
come  perfe&ly  clear  :  the  whole  of  the  water  may  then 
be  paffed  through  a  filtering  bag,  the  fize  of  which  fhould 
be  proportioned  to  the  quantity  of  water.  If  fulphuric 
acid,  or  any  other,  can  be  procured,  a  fmall  quantity 
of  it  fhould  be  added  to  the  water,  before  the  charcoal 
powder. 

The  cleaning  of  the  cafks  in  which  water  is  to  be 
kept  in  fea-voyages  fhould  never  be  negle&ed  :  they 
fhould  be  well  wafhed  with  hot  water  and  fand,  or  with 
any  other  fubftance  capable  of  removing  the  mucilagi¬ 
nous  particles,  and  afterwards  a  quantity  of  charcoal 
duft  fhould  be  employed,  which  will  entirely  deprive 
them  of  the  mufty  or  putrid  fmell  they  may  have  con¬ 
tracted. — The  charcoal  ufed  for  purifying  wrater  fhould. 
be  well  burnt,  and  afterwards  beat  into  a  fine  powder. 

Sea-IVATER.  See  SEA-Water . 

WATER-Carts ,  carriages  conftruted  for  the  purpofe 
of  watering  the  roads  for  feveral  miles  round  London  ; 
a  precaution  abfolutely  neceflary  near  the  metropolis, 
where,  from  fuch  a  vaft  daily  influx  of  carriages  and 
horfes,  the  duft  wrould  otherwife  become  quite  infuffer- 
able  in  hot  dry  weather.  Pumps  are  placed  at  proper 
diftanees  to  fupply  thefe  carts. 

WATER-Ordeal.  See  Ordeal. 

Water,  among  jewellers',  is  properly  the  colour  or 
luftre  of  diamonds  and  pearls.  The  term,  though  lefs 
properly,  is  fometimes  ufed  for  the  hue  or  colour  of 
other  ftones. 

WATER-B e/lows.  See  Machines  for  blowing  Air  in - 
to  Furnaces. 

IVATER-Colours,  in  Fainting ,  are  fueh  colours  as  are 
only  diluted  and  mixed  up  with  gum- water,  in  eontra- 
diftinftion  to  oil-colours.  See  COLOUR-Making. 

WATER-Gang ,  a  channel  cut  to  drain  a  place  by  car¬ 
rying  off  a  ftream  of  water. 

IVATER-Hen.  See  Parra,  Ornithology  Index. 

WATER-Lines  of  a  Ship ,  certain  horizontal  lines  fop- 
pofed  to  be  drawn  about  the  outfide  of  a  fhip’s  bottom, 
clofe  to  the  furface  of  the  w?ater  in  which  flie  floats. 
They  are  accordingly  higher  or  low’er  upon  the  bottom, 
in  proportion  to  the  depth  of  the  column  of  water  re¬ 
quired  to  float  her. 

WATER-Logged ,  the  ft  ate  of  a  fhip  when,  by  receiving 
a  great  quantity  of  water  into  the  hold,  by  leaking,  &c. 
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fhe  has  become  heavy  and  ina£Hve  upon  the  fea,  lb  as  to 
yield  without  refiftance  to  the  efforts  of  every  wave  mill¬ 
ing  over  her  decks.  As,  in  this  dangerous  fituation,  the 
centre  of  gravity  is  no  longer  fixed,  but  ftu&uating  from 
-  place  to  place,  the  liability  of  the  fliip  is  utterly  loft  : 
fhe  is  therefore  almoft  totally  deprived  of  the  ufe  of  her 
fails,  which  would  operate  to  overfet  her,  or  prefs  the 
head  under  water.  Hence  there  is  no  refource  fo*  the 
crew,  except  to  free  her  by  the  pumps,  or  to  abandon 
her  by  the  boats  as  foon  as  poftible. 

WaTER-Scu /,  a  fmall  fail  fpread  occafionally  under 
the  lower  ftudding-fail,  or  driver  boom,  in  a  fair  wind 
and  fmooth  fea. 

Wa te R-Ouzel .  See  Turdus,  Ornithology  Index. 

WATER -Spout,  an  extraordinary  meteor,  confifting  of 
a  large  mafs  of  water  colle&ed  into  a  fort  of  column,  and 
moved  with  rapidity  along  the  furface  of  the  ft  a. 

The  beft  account  of  the  water-fpout  which  we  have 
met  with  is  in  the  Phil.  Tranf.  Abridged,  vol.  iii.  as 
obferved  by  Mr  Jofeph  Harris,  May  21.  1732,  about 
funfet,  lat.  3  2°  30'  N.  5  long.  90  E.  from  Cape  Florida. 

“  When  firft  we  faw  the  fpout  (fays  he),  it  was  whole 
and  entire,  and  much  of  the  ftiape  and  proportion  of  a 
fpeaking  trumpet ;  the  fma)l  end  being  downwards,  and 
reaching  to  the  fea,  and  the  big  end  terminated  in  a 
black  thick  cloud.  The  fpout  itfelf  was  very  black, 
and  the  more  fo  the  higher  up.  It  feemed  to  be  exact¬ 
ly  perpendicular  to  the  horizon,  and  its  fides  perfe&ly 
fmooth,  without  the  lead  ruggednefs.  Where  it  fell 
the  fpray  of  the  fea  rofe  to  a  confiderable  height,  which 
made  fomewhat  the  appearance  of  a  great  fmoke.  From 
the  firft  time  we  faw  it,  it  continued  whole  about  a  mi¬ 
nute,  and  till  it  was  quite  diflipated  about  three  minutes. 
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The  do&or,  in  proceeding  to  explain  his  conceptions, 
begs  to  be  allowed  two  or  three  pofitions,  as  a  founda¬ 
tion  for  his  hypothefis.  1.  That  the  lower  region  of  air 
is  often  more  heated,  and  fo  more  rarefied,  than  the  up¬ 
per,  and  by  confequence  fpecifically  lighter.  The  cold- 
nefs  of  the  upper  region  is  manifefted  by  the  hail,  which 
falls  from  it  in  warm  weather.  2.  That  heated  air  may 
be  very  moift,  and  yet  the  moifture  fo  equally  diffufed 
and  rarefied  as  not  to  be  vifible  till  colder  air  mixes  with 
it  }  at  which  time  it  condenfes  and  becomes  vifible. 
Thus  our  breath,  although  invifiblc  in  fummer,  becomes 
vifible  in  winter. 

Thefe  circumftances  being  granted,  he  prefuppofes  a 
tra<ff  of  land  or  fea,  of  about  60  miles  in  extent,  un- 
fheltered  by  clouds  and  unrefreftied  by  the  wind,  during 
a  fummer’s  day,  or  perhaps  for  feveral  days  without  in- 
termiftion,  till  it  becomes  violently  heated,  together  with 
the  lower  region  of  the  air  in  contatt  with  it  ;  fo  that 
the  latter  becomes  fpecifieally  lighter  than  the  fuperin- 
cumbent  higher  region  of  the  atmofphere,  wherein  the 
clouds  are  ufually  floated  :  he  fuppofes  alfo  that  the  air 
furrounding  this  traft  has  not  been  fo  much  heated  du¬ 
ring  thofe  days,  and  therefore  remains  heavier.  The 
confequence  of  this,  he  conceives,  fliould  be,  that  the 
heated  lighter  air  fhould  afeend,  and  the  heavier  de- 
feend  ;  and  as  this  rifing  cannot  operate  throughout  the 
whole  tra&  at  once,  becaufe  that  would  leave  too  ex- 
tenfive  a  vacuum,  the  rifing  will  begin  precifely  in  that 
column  which  happens  to  be  lighted  or  moft  rarefied  ^ 
and  the  warm  air  will  flow  horizontally  from  all  parts 
of  this  column,  where  the  feveral  currents  meeting,  and 
joining  to  rife,  a  whirl  is  naturally  formed,  in  the  fame 
manner  as  a  whirl  is  formed  in  a  tub  of  water,  by  the 
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1L  Uiui|mau  ciuuui  Uiree  minutes.  manner  as  a  wnirl  is  tormed  in  a  tub  ot  water,  by  the 

It  began  to  wafte  from  below,  and  fo  gradually  up,  defeending  fluid  receding  from  all  fides  of  the  tub  to- 
while  the  upper  part  remained  entire,  without  any  vi-  wards  the  hole  in  the  centre. 
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fible  alteration,  till  at  laft  it  ended  in  the  black  cloud 
above  ;  upon  which  there  feemed  to  fall  a  very  heavy 
rain  in  that  neighbourhood. — There  was  but  little  wind, 
and  the  fky  elfc where  was  pretty  ferene.” 

Water-fpouts  have  by  fome  been  fuppofed  to  be  mere¬ 
ly  ele&rical  in  their  origin  ;  particularly  by  Signior 
Beccaria,  who  fupported  his  opinion  by  fome  experi¬ 
ments.  But  if  we  attend  to  the  fucceflive  phenomena 
neceffary  to  conftitute  a  complete  water-fpout  through 
their  various  ftages,  we  (hall  be  convinced,  that  recourfe 
muft  be  bad  to  fome  other  principle  in  order  to  obtain  a 
complete  folntion. 

Dr  Franklin,  in  his  Phyfical  and  Meteorological  Ob- 
fervations,  fuppofes  a  water-fpout  and  a  whirlwind  to  pro¬ 
ceed  from  the  fame  caufe  ;  their  only  difference  being, 
that  the  latter  paffes  over  the  land,  and  the  former  over 
the  water.  This  opinion  is  corroborated  by  M.  de  la 
Pryme,  in  the  Philofophical  Tranfa&ions,  where  he  de- 
feribes  two  fpouts  obferved  at  different  times  in  York- 
ftiire,  whofe  appearances  in  the  air  were  exa<ftly  like 
thofe  of  the  fpouts  at  fea,  and  their  effects  the  fame  as 
thofe  of  real  whirlwinds. 

A  fluid  moving  from  all  points  horizontally  towards 
a  centre,  muft  at  that  centre  either  mount  or  defeend. 
If  a  hole  be  opened  in  the  middle  of  the  bottom  of  a 
tub  filled  with  water,  the  water  will  flow  from  all  fides 
to  the  centre,  and  there  defeend  in  a  whirl  r  but  air 
flowing  on  or  near  the  furface  of  land  or  water,  from  ail 
fides  towards  a  centre,  muft  at  that  centre  afeend  )  be- 
taufe  the  land  or  w'ater  will  hinder  its  defcfcnt. 
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And  as  the  feveral  currents  arrive  at  this  central 
rifing  column  with  a  confiderable  degree  of  horizontal 
motion,  they  cannot  fuddenly  change  it  to  a  vertical 
motion  :  therefore  as  they  gradually,  in  approaching 
the  whirl,  decline  from  right  to  curve  or  circular  lines, 
fo,  having  joined  the  whirl,  they  afeend  by  a  fpiral  mo¬ 
tion  ;  in  the  fame  manner  as  the  water  defeends  fpirally 
through  the  hole  in  the  tub  before  mentioned. 

Laftly,  as  the  lower  air  neareft  the  furface  is  more 
rarefied  by  the  heat  of  the  fun,  it  is  more  Impreffed  by 
the  current  of  the  furrounding  cold  and  heavy  air  which 
is  to  aflame  its  place,  and  confequently  its  motion  to¬ 
wards  the  whirl  is  fwifteft,  and  fo  the  force  of  the 
lower  part  of  the  whirl  llrongeft,  and  the  centrifugal 
force  of  its  particles  greateft.  Hence  the  vacuum  which 
inclofes  the  axis  of  the  whirl  fhould  be  greateft  near  the 
earth  or  fea,  and  diminifti  gradually  as  it  approaches  the 
region  of  the  clouds,  till  it  ends  in  a  point. 

This  circle  is  of  various  diameters,  fotnetimes  very 
large. 

If  the  vacuum  paffes  over  water,  the  water  may  rife 
in  a  body  or  column  therein  to  the  height  of  about  32 
feet.  The  whirl  of  air  may  be  as  invifible  as  the  air 
itfelf,  though  reaching  in  reality  from  the  water  to  the 
region  of  cool  air,  in  which  our  low  fummer  thunder¬ 
clouds  commonly  float  \  but  it  will  foon  become  vifible 
at  its  extremities.  The  agitation  of  the  water  under 
the  whirling  of  the  circle,  and  the  fwelling  and  rifing 
of  the  water  in  the  commencement  of  the  vacuum,  ren¬ 
der  it  vifible  below.  It  is  perceived  above  by  the 
4  ^  wTarm 
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warm  air  being  brought  up  to  the  cooler  region,  where 
its  moifture  begins  to  be  condenfed  by  the  cold  into 
thick  vapour,  and  is  then  firft  difeovered  at  the  highefl 
j  part,  which  being  now  cooled  condenfes  what  rifes  be¬ 
hind  it,  and  this'latter  ads  in  the  fame  manner  on  the 
fucceeding  body;  where,  by  the  contadof  the  vapours, 
the  cold  operates  fafter  in  a  right  line  downwards,  than 
the  vapours  tliemfelves  can  climb  in  a  fpiral  line  up¬ 
wards:  they  climb  however*,  and  as  by  continual  ad¬ 
dition  they  grow  denfer,  and  by  confequence  increafe 
their  centrifugal  force,  and  being  rifen  above  the  con¬ 
centrating  currents  that  compofe  the  whirl,  they  fly  off, 
and  form  a  cloud. 

It  feeras  eafy  to  conceive,  how,  by  this  fucceflive  con- 
denfation  from  above,  the  fpout  appears  to  drop  or  de- 
fceml  from  the  cloud,  although  the  materials  of  which 
it  is  compofed  are  all  the  while  afeending.  The  con- 
denfation  of  the  moifture  contained  in  fo  great  a  quan¬ 
tity  of  warm  air  as  may  be  fuppofed  to  rife  in  a  fhort 
time  in  this  prodigioufly  rapid  whirl,  is  perhaps  fufficient 
to  form  a  great  extent  of  cloud ;  and  the  fridion  of  the 
whirling  air  on  the  Tides  of  the  column  may  detach 
great  quantities  of  its  water,  difperfe  them  into  drops, 
and  carry  them  up  in  the  fpiral  whirl  mixed  with  the 
air.  The  heavier  drops  may  indeed  fly  off,  and  fall  in¬ 
to  a  fhower  about  the  fpout;  but  much  of  it  will  be 
broken  into  vapour,  and  yet  remain  vifible. 

As  the  whirl  weakens,  the  tube  may  apparently  fe- 
parale  in  the  middle;  the  column  of  water  fubfiding, 
the  fuperior  condenfed  part  drawing  up  to  the  cloud. 
The  tube  or  whirl  of  air  may  neverthelefs  remain  en¬ 
tire,  the  middle  only  becoming  in  vifible,  as  not  contain¬ 
ing  any  vifible  matter. 

Dr  Lindfay,  however,  in  feveral  letters  publifhed  in 
the  Gentleman’s  Magazine,  has  controverted  this  theory 
of  Dr  Franklin,  and  endeavoured  to  prove  that  water- 
fpouts  and  whirlwinds  are  diftind  phenomena;  and  that 
the  water  which  forms  the  water-fpout,  does  not  a- 
feend  from  the  fea,  as  Dr  Franklin  fuppofes,  but  de¬ 
scends  from  the  atmofphere.  Our  limits  do  not  permit 
us  to  infert  his  arguments  here,  but  they  may  be  feen 
in  the  Gentleman’s  Magazine,  volume  li.  p.  559,  615; 
vol.  liii.  p.  1025;  and  vol.  lv.  p.  594.  We  cannot 
avoid  obferving,  however,  that  he  treats  Dr  Franklin 
with  a  degree  of  afperitv  to  which  he  is  by  no  means 
entitled,  and  that  his  arguments,  even  if  concluflve, 
prove  nothing  more  than  that  fome  water-fpouts  certain¬ 
ly  defeend;  which  Dr  Franklin  hardly  ever  ventur¬ 
ed  to  deny.  There  are  fome  very  valuable  differtations 
on  this  fubjed  by  Profeffor  Wilcke  of  Upfal. 

Water -Work'.  Under  this  name  may  be  com¬ 
prehended  almoft  every  hydraulic  ftrudure  or  contri¬ 
vance;  fuch  as,  canals,  conduits,  locks,  mills,  water  en¬ 
gines,  Sec.  But  they  may  be  conveniently  arranged 
under  two  general  heads,  ift,  Works  which  have  for 
their  objed  the  conduding,  raifmg,  or  otherwife  ma¬ 
naging,  of  water;  and,  2dly,  Works  which  derive  their 
efficacy  from  the  impulfe  or  other  adion  of  water. 
The  fir/I  clafs  comprehends  the  methods  of  limply  con¬ 
duding  water  in  aqueduds  or  in  pipes  for  the  fupply  of 
domeftic  confumption  or  the  working  of  machinery  : 
It  comprehends  alfo  the  methods  of  procuring  the  fup- 
plies  neceffary  for  thefe  purpofes,  by  means  of  pumps, 
water,  or  fire  engines.  It  alfo  comprehends  the  fub- 

5 


fequent  management  of  the  water  thus  conduded, 
whether  in  order  to  make  the  proper  diftribution  of  it 
according  to  the  demand,  or  to  employ  it  for  the  pur- 
pofe  of  navigation,  by  lockage,  or  other  contrivances. 
— And  in  the  profecution  of  thefe  things  many  fubor- 
dinate  problems  will  occur,  in  which  pradicc  will  de¬ 
rive  great  advantages  from  a  fcientific  acquaintance 
with  the’  fubjed.  The  fccond  clafs  of  water-works  is 
of  much  greater  variety,  comprehending  almoft  every 
kind  of  hydraulic  machine  ;  and  would  of  itfelf  fill 
volumes.  Many  of  thefe  have  already  occurred  in  va¬ 
rious  articles  of  this  Didionary.  In  defending  or  treat¬ 
ing  them,  we  have  tacitly  referred  the  dilcuffion  of 
their  general  principles,  in  which  they  all  referable 
each  other,  to  fome  article  where  they  could  be  taken 
in  a  conncded  body,  fufceptible  of  general  fcientific  dif- 
cuflion,  independent  of  the  circumftances  which  of  ne- 
ceflity  introduced  the  particular  modifications  required 
by  the  ufes  to  which  the  ftrudures  were  to  be  applied. 
That  part  of  the  prefent  article,  therefore,  which  em¬ 
braces  thefe  common  principles,  will  chiefly  relate  to 
the  theory  of  water  mills,  or  rather  of  water  wheels  ; 
becaufe,  when  the  neceffary  motion  is  given  to  the  axis 
of  the  water  wheel,  this  may  be  fet  to  the  performance 
of  any  talk  whatever. 
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CLASS  I. 

I.  Of  the  conducing  of  water. 

This  is  undoubtedly  a  bufmefs  of  great  importance, 
and  makes  a  principal  part  of  the  pradice  of  the  civil 
engineer:  It  is  alfo  a  bufinefs  fo  imperfedly  underftood, 
that  we  believe  that  very  few  engineers  can  venture  to 
fay,  with  tolerable  precifion,  what  will  be  the  quantity 
of  water  which  his  work  will  convey,  or  what  plan  and 
dimeniions  of  conduit  will  convey  the  quantity  which 
may  be  propofed.  For  proof  of  this  we  fhall  only  refer 
our  readers  to  the  fads  mentioned  in  the  article  Ri¬ 
vers,  N°  27,  &c. 

In  that  article  we  have  given  a  fort  of  hiftory  of  the 
progrefs  of  our  knowledge  in  hydraulics,  a  branch  of 
mechanical  philofophy  which  feems  to  have  been  entire¬ 
ly  unknown  to  the  ancients.  Even  Archimedes,  the 
author  of  almoft  all  that  we  know  in  hydroftatics,  feems 
to  have  been  entirely  ignorant  of  any  principles  by 
which  he  could  determine  the  motion  of  water.  The 
mechanical  fcience  of  the  ancients  feems  to  have  reach¬ 
ed  no  farther  than  the  dodrine  of  equilibrium  among 
bodies  at  reft.  Guglielmini  firft  ventured  to  confider 
the  motion  of  water  in  open  canals  and  in  rivers.  Its 
motion  in  pipes  had  been  partially  confidered  in  de¬ 
tached  feraps  by  others,  but  not  fo  as  to  make  a  body 
of  dodrine.  Sir  Ifaac  Newton  firft  endeavoured  to 
render  hydraulics  fufceptible  of  mathematical  demon- 
ftration  :  But  his  fundamental  propofition  has  not  yet 
been  freed  from  very  ierious  objedions;  nor  have  the 
attempts  of  his  fucceffors,  fuch  as  the  Bernoulli*,  Euler, 
D’Alembert,  and  others,  been  much  more  fuccefsful: 
fo  that  hydraulics  may  ftill  be  confidered  as  very  im- 
perfed,  and  the  general  conclufions  which  we  are  ap- 
cuftomed  to  receive  as  fundamental  proportions  are  not 
much  better  than  matters  of  obfervation,  little  fupported 
by  principle,  and  therefore  requiring  the  moft  ferupu- 
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vVater-  lous  caution  in  the  application  of  them  to  any  hitherto 
works,  untried  cafe.  When  experiments  are  multiplied  fo  as 
—r~  to  include  as  great  a  variety  of  cafes  as  poflible  \  and 
tvhen  thefe  are  cleared  of  extraneous circumftanees,  and 
properly  arranged,  we  mull  receive  the  eonclufions 
drawn  from  them  as  the  general  laws  of  hydraulics. 
The  experiments  of  the  abbe  Boflut,  narrated  in  his  Hy - 
drodijnamique ,  are  of  the  greateft  value,  having  been 
made  in  the  cafes  of  moft  general  frequency,  and  being 
made  with  great  care.  The  greateft  fervice,  however, 
has  been  done  by  the  chevalier  Buat,  who  faw  the 
folly  of  attempting  to  deduce  an  accurate  theory  from 
any  principles  that  we  have  as  yet  learned  ,  and  the  ne- 
ceflitv  of  adhering  to  fuch  a  theory  as  could  be  deduced 
from  experiment  alone,  independent  of  any  more  gene¬ 
ral  principles.  Such  a  theory  muft  be  a  juft  one,  if  the 
experiments  are  really  general,  unaffected  by  the  parti¬ 
cular  circumftanees  of  the  cafe,  and  if  the  claffes  of  ex¬ 
periment  are  fufRciently  com  prehen  five  to  include  all 
the  cafes  which  occur  in  the  moft  important  practical 
queftions.  Some  principle  was  neceffary,  however,  for 
connecting  thefe  experiments.  The  fufficiency  of  this 
principle  was  not  eafily  afeertained.  M.  Buat’s  way  of 
eftablifhing  this  v/as  judicious.  If  the  principle  is  ill- 
founded,  the  refults  of  its  combination  in  cafes  of  aCtual 
experiments  muft  be  irregular  ;  but  if  experiments, 
feemingly  very  unlike,  and  in  a  vaft  variety  of  diflimilar 
cafes,  give  a  train  of  refults  which  is  extremely  regular 
and  confident,  we  may  prefume  that  the  principle,  which 
in  this  manner  harmonizes  and  reconciles  things  fo  un¬ 
like,  is  founded  in  the  nature  of  things  •,  and  if  this 
principle  be  fuch  as  is  agreeable  to  our  cleared  notions 
of  the  internal  mechanifra  of  the  motions  of  fluids,  our 
prefumption  approaches  to  conviClion. 

Proceeding  in  this  way,  the  chevalier  Buat  has  col¬ 
lected  a  prodigious  number  of  fads,  comprehending  al- 
moft  every  cafe  of  the  motion  of  fluids.  He  firft  claffed 
them  according  to  their  refemblance  in  fome  one  parti¬ 
cular,  and  obferved  the  differences  which  accompanied 
their  differences  in  other  circumftanees  5  and  by  confider* 
ing  what  could  produce  thefe  differences,  he  obtained 
general  rules,  deduced  from  fadt,  by  which  thefe  dif¬ 
ferences  could  be  made  to  fall  into  a  regular  feries.  He 
then  arranged  all  the  experiments  under  fome  other 
circumftanees  of  refemblance,  and  purfued  the  fame  me¬ 
thod  \  and  by  following  this  out,  he  has  produced  a  ge¬ 
neral  propofition,  which  applies  to  the  whole  of  this 
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numerous  lift  of  experiments  with  a  precifion  far  exceed- 
ing  our  utmofl  hopes.  This  propofition  is  contained  in 
N°  59.  of  the  article  Rivers,  and  is  there  offered  as 
one  of  the  moft  valuable  refults  of  modern  fcience. 

We  mutt,  however,  obferve,  that  of  this  lift  of  ex¬ 
periments  there  is  a  very  large  clafs,  which  is  not  di- 
red!,  but  requires  a  good  deal  of  refledlion  to  enable  us 
to  draw  a  confident  conclufion  }  and  this  is  in  cafes 
which  are  very  frequent  and  important,  viz.  where  the 
declivity  is  exceedingly  fmall,  as  in  open  canals  and 
rivers.  The  experiments  Were  of  the  following  forms  : 
Two  large  citterns  were  made  to  communicate  with 
each  other  by  means  of  a  pipe.  The  furtaces  of  the 
water  in  thefe  citterns  were  made  to  differ  only  by  a 
fmall  fradlion  of  an  inch  :  and  it  is  fuppofed  that  the 
motion  in  the  communicating  pipe  will  be  the  fame  a$ 
in  a  very  long  pipe,  or  an  open  canal,  having  this  very 
minute  declivity.  We  have  no  difficulty  in  admitting 
the  conclufion  }  but  we  have  feen  it  contefted,  and  it  is 
by  no  means  intuitive.  We  had  entertained  hopes  that 
this  important  cafe  would  have  been  determined  by  diredt 
experiments,  which  the  writer  of  this  article  was  com- 
miflioned  to  make  by  the  Board  for  Encouraging  Im¬ 
provements  and  Manufactures  in  Scotland  :  But  the  in¬ 
firm  ftate  of  his  health  was  always  an  effedlual  bar  to 
the  accomplHhment  of  this  definable  objedt.  This,  how¬ 
ever,  need  not  occafion  any  hefitation  in  the  adoption 
of  M.  Buat’s  general  propofition,  becaufe  the  experi¬ 
ments  which  we  are  now  criticifing  fall  in  precifely  with 
the  general  train  of  the  reft,  and  ftiow  no  general  de¬ 
viation  which  would  indicate  a  fallacy  in  principle. 

We  apprehend  it  to  be  quite  unneceffary  to  add  much 
to  what  has  been  already  delivered  on  the  motion  of  wa¬ 
ters  in  an  open  canal.  Their  general  progrej/ive  mo¬ 
tion,  and  confequently  the  quantity  delivered  by  an 
aqueduct  of  any  Hope  and  dimenfion,  are  fufRciently  de¬ 
termined  5  and  all  that  is  wanted  is  the  tables  which 
we  promifed  in  N°  65.  of  the  article  Rivers,  by  which 
any  perfon  who  under ftands  common  arithmetic  may, 
in  five  minutes  time  or  lefs,  compute  the  quantity  of 
water  which  will  be  delivered  by  the  aquedudl,  canal, 
conduit,  or  pipe  j  for  the  theorem  in  N°  59.  of  this  ar¬ 
ticle  applies  to  them  all  without  dittindlion.  We  there¬ 
fore  take  this  opportunity  of  inferting  thefe  tables, 
which  have  been  computed  on  purpofe  for  this  work 
with  great  labour. 
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Table  II.  Logarithms  of  the  Values  of  the  Denominator  of  the  Fraction  _3°7(V^  for  every  of  Value  of  the  Slones. 
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3  s 

O.61448 

98 

0.88076 

j7oc 

i-365i3 

4200 

1.78277 

1500c 

2.07065 

6, 4 

0.17322 

36 

0.62I8o 

99 

0.88338 

i7 10 

1.36851 

4300 

1.78814 

I60QC 

2:085 1  2 

6,? 

0.17713 

37 

0.62900 

1 00 

0.88593 

72c 

I;37i85 

4400 

1-79339 

17000 

2.09869 

6,6 

0.18099 

38 

0-63599 

730 

1-375I3 

4300 

1-77851 

18000 

2. II  J48 

6,7 

/f  0 

0.18477 

39 

0.64276 

1 10 

0.91 014 

740 

»  J-3  7  839 

4600 

I.  80352. 

1900c 

2.12357 

6,8 
t ' 

0.18854 

40 

0.64933 

I2C 

0.93212 

750 

1-38157 

4700 

I.80875 

20000 

2,I35°3 

6,9 

0.19229 

41 

0.65571 

I30 

0.95236 

76c 

1-38371 

4800 

I.8132I 

2I00C 

2.14594 

7»o 

0.19584 

42 

0.66200 

I40 

0.97109 

770 

1.38782 

4900 

I.8179O 

22000 

2.15633 

7,1 

0.19886 

43 

0,668ll 

1 5°| 

0.98843 

780 

1.39089 

5000 

1.82249 

23OOO 

2.16624 

7,2 

0.20298  l 

44 

0.674I3  j 

160J 

1.00466 

7901 

1-39391 

5  !00 

I.82699  j 

24OOC 

2- 1 7573 
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Table  I.  confids  of  three  columns. — Column  i.  en- 
,  titled  d,  contains  the  hydraulic  mean  depths  of  any  con¬ 
duit  in  inches.  This  is  fet  down  for  every  ioth  of  an 
inch  in  the  firft  10  inches,  that  the  anfwers  may  be 
more  accurately  obtained  for  pipes,  the  mean  depth  of 
which  feldom  exceeds  three  or  four  inches.  The  column 
is  continued  to  ioo  inches,  which  is  fully  equal  to  the 
hydraulic  mean  depth  of  any  canal. 
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area  of  a  circle  whofe  diameter  is  i),  and  divide  by  Water- 
103.4.  Or,  by  logarithms,  works. 

1.30276 
i.77815 
1  -39794 


-v  d- 

the  numerator  of  the  fra&ion 


in  about  a  dozen  of  the  fird  logarithms  of  each  table  is 
not  abfolutely  certain  to  the  neared  unit.  But  this  can¬ 
not  produce  an  error  of  1  in  100,000. 


Examples  of  the  life  of  thefe  Tables . 

Example  1.  Water  is  brought  into  the  city  of  Edin¬ 
burgh  in  feveral  mains.  One  of  thefe  is  a  pipe  of  five 
inches  diameter.  The  length  of  the  pipe  is  14.637  feet  *, 
and  the  refervoir  at  Comidon  is  44  feet  higher  than  the 
refervoir  into  which  it  delivers  the  water  on  the  Cattle 
Hill.  Query,  The  number  of  Scotch  pints  which  this 
pipe  thould  deliver  in  a  minute  ? 

1.  We  have  Air-*,  =  1.25  inches.  The  logarithm 

correfponding  to  this  d ,  being  nearly  the  mean  be¬ 
tween  the  logarithms  correfponding  to  1.2  and  1.3  is 
2.49472. 

2.  We  have  or  332.7.  The  logarithm 

correfponding  to  this  in  Table  II.  is  had  by  taking  pro¬ 
portional  parts  for  the  difference  between  the  logarithms 
for  s—$ 30  and  1=340,  and  is  1.18533. 

3.  From 
Take 


2.49472 

x-i8533 


Remains  1.30939,  the  logarithm  of  20.385  inches. 


4.  In  column  3.  of  Table  I.  oppofite  to  di=  1.2  and 
Hi. 2  are  0.2  nnrl  ^  it  - - ^  _ 


d — 1.3  are  0.3  and  O.31,  of  which  the  mean  is  0.30  c 

inr'kpc  find  £ . * /*_  *  1  * .  J 


inches,  the  corre&ion  for  vifeidity. 

5.  Therefore  the  velocity  in  inches  per  fecond  is 
20.38  c — O.305,  or  20.08. 

6.  To  obtain  the  Scotch  pints  per  minute  (each  con¬ 
taining  103.4  cubic  inches),  multiply  the  velocity  by 
60,  and  this  produCl  by  5*,  and  this  by  0.7854  (the 


Add  the  log.  of  20. c8 
log.  of  60" 
log.  of  5*  or  25 


log.  of  0.7854 


9.89509 


Column  2.  contains  the  logarithms  of  the  values  of 


0.1,  multiplied  by  307  \  that  is,  the  logarithm  of 
307  W  d—  0.1) 


Subtract  the  log.  of  103.4 


4*37394 

2.01451 


iN° 


-f- 1 .6 

65.  of  the  article  Rivers. 

Column  3.  contains  the  produCt  of  the  values  of 
y*J  d — O.i  multiplied  by  0.3. 

Tabije  II.  confifts  of  two  columns. — Column  1.  en¬ 
titled  s,  contains  the  denominator  of  the  fraCtion  exprefs- 
ing  the  Hope  or  declivity  of  any  pipe  or  canal  \  that  is, 
the  quotient  of  its  length  divided  by  the  elevation  of 
one  extremity  above  the  other.  Thus,  if  a  canal  of  one 
mile  in  length  be  three  feet  higher  at  one  end  than  the 

other,  then  s  is  “1760. 

3 

Column  2.  contains  the  logarithms  of  the  denomina¬ 
tors  of  the  above-mentioned  fraClion,  or  of  the  different 

values  of  the  quantity  -Js-Ljs+1.6. 

Thefe  quantities  were  computed  true  to  the  third 
decimal  place.  Notwithftanding  this,  the  lafi  figure 


Remains  the  log.  of  228.8  pints  -  2*35943 

Example  2.  The  canal  mentioned  in  the  article 
Rivers,  N°  63.  was  1 8  feet  broad  at  the  furface,  and 
7  feet  at  the  bottom.  It  was  4  feet  deep,  and  had  a 
declivity  of  4  inches  in  a  mile.  Query,  The  mean  ve¬ 
locity  ? 

1.  The  flant  fide  of  the  canal,  correfponding  to  4  feet 
deep  and  5^  projeCHon,  is  6.8  feet  ;  therefore  the  border 
touched  by  the  water  is  6.84-74-6.8,  =20.6.  The 
18+7 

area  is  4  X - —  —  c 


150  fquare  feet.  Therefore  dzz 


.g  ,  =2.427  feet,  or  29.124  inches.  The  logarithm 

correfponding  to  this  in  Table  I.  is  3.21 1 13,  and  the 
correClion  for  vifeidity  from  the  third  column  of  the 
fame  Table  is  1.58. 

2.  The  dope  is  one-third  of  a  foot  in  a  mile,  or  one 
foot  in  three  miles.  Therefore  s  is  15.840.  The  loga¬ 
rithm  correfponding  to  this  is  2.08280. 


From 

SubtraCl 


3.21113 

2.08280 


Remains  1.12 833==  log.  of  13.438  inches. 
SubtraCf  for  vifeidity  1.58 


Velocity  per  fecond 


11.858 


This  velocity  is  confiderably  fmaller  than  what  was 
obferved  by  Mr  Watt.  And  indeed  we  obferve,  that 
in  the  very  fmali  declivities  of  rivers  and  canals,  the  for¬ 
mula  is  a  little  different.  We  have  made  feveral  cora- 
parifons  with  a  formula  which  is  effentially  the  fame  with 
Buat’s,  and  comes  nearer  in  thefe  cafes.  Inftead  of  ta¬ 
king  the  hyperbolic  logarithm  of  s 4- 1.6,  multiply 
its  common  logarithm  by  2-J,  or  multiply  it  by  9,  and 
divide  the  product  by  4  ;  and  this  procefs  is  vadly  eaficr 
than  taking  the  hyperbolic  logarithm. 

We  have  not,  however,  prefumed  to  calculate  tables 
on  the  authority  of  our  own  obfervations,  thinking  too 
refpedlfully  of  this  gentleman’s  labours  and  obfervations. 
But  this  fubjeft  will,  ere  long,  be  fully  edablifhed  on  a 
feries  of  obfervations  on  canals  of  various  dimenfions  and 
declivities,  made  by  feveral  eminent  engineers  during  the 
execution  of  them.  Fortunately  Mr  Buat’s  formula  is 
chiefly  founded  on  obfervations  on  fmali  canals  \  and  is 
therefore  mod;  accurate  in  fuch  works  where  it  is  mod 
neceffary,  viz.  in  mill  courfes,  and  other  derivations  for 
Working  machinery. 

We  now  proceed  to  take  notiqe  of  a  few  circum- 
dances  which  deferve  attention,  in  the  condru&ion  of 
canals,  in  addition  to  thofe  delivered  in  the  article 
Rivers. 

When  a  canal  or  aqueduft  is  brought  off  from  a  bafon 


lifaW 

lyrics. 


or 


amt  t 
h 
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/ater-  or  larger  dream,  it  ought  always  to  be  widened  at  the 
7orks.  entry,  if  it  is  intended  for  drawing  off  a  continued 
dream  of  water  :  For  fuch  a  canal  has  a  flope,  without 
which  it  can  have  no  current.  Suppofe  it  filled  to  a 
dead  level  to  the  farther  end  :  Take  away  the  bar,  and 
the  water  immediately  begins  to  flow  off  at  that  end. 
But  it  is  fome  time  before  any  motion  is  perceived  at 
the  head  of  the  canal,  during  all  which  time  the  motion 
of  the  water  is  augmenting  in  every  part  of  the  canal  j 
confequently  the  flope  is  incrcafing  in  every  part,  this 
being  the  foie  caufe  of  its  dream.  When  the  water  at 
the  entry  begins  to  move,  the  flope  is  fcarcely  fenflble 
there  ;  but  it  fenfibly  fteepens  every  moment  with  the 
increafe  of  velocity,  which  at  lad  attains  its  maximum 
relative  to  the  flope  and  dimenflons  of  the  whole  canal ; 
and  this  regulates  the  depth  of  water  in  every  point 
down  the  ftream.  When  all  has  attained  a  date  of  per¬ 
manency,  the  flope  at  the  entry  remains  much  greater 
than  in  any  other  part  of  the  canal  5  for  this  flope  mud 
be  fuch  as  will  produce  a  velocity  fufhcient  for  fupplying 
its  TRAIN. 

And  it  mud  be  remembered,  that  the  velocity  which 
mud  be  produced  greatly  exceeds  the  mean  velocity  cor- 
refponding  to  the  train  of  the  canal.  Suppofe  that  this 
is  25  inches.  There  mud  be  a  velocity  of  30  inches  at 
the  furface,  as  appears  by  the  Table  in  the  article  Ri¬ 
vers,  N°  80.  This  mud  be  produced  by  a  real  fall  at 
the  entry. 

In  every  other  part  the  flope  is  fufficient,  if  it  merely 
ferves  to  give  the  water  (already  in  motion)  force 
enough  for  overcoming  the  fri&ion  and  other  reflflances. 
But  at  the  entry  the  water  is  dagnant,  if  in  a  bafon,  or 
it  is  moving  pad  laterally,  if  the  aqueduft  is  derived 
from  a  river  ;  and,  having  no  velocity  whatever  in  the 
direction  of  the  can&l,  it  mud  derive  it  from  its  flope. 
The  water  therefore  which  has  acquired  a  permanent 
form  in  fuch  an  aqueduft,  mud  neeeffarily  take  that  form 
which  exa&ly  performs  the  offices  requifite  in  its  diffe- 
Plate  rent  portions.  The  furface  remains  horizontal  in  the 
.XXIII;  bafon,  as  to  KC  (fig.  1.),  till  it  comes  near  the  entry 
fig.  1.  cf  the  canal  AB,  and  there  it  acquires  the  form  of  an 
undulated  curve  CDE  ;  and  then  the  furface  acquires 
an  uniform  flope  EF,  in  the  lower  part  of  the  canal, 
where  the  water  is  in  train. 

If  this  is  a  drain,  the  difeharge  is  much  lefs  than 
might  be  produced  by  the  fame  bed  if  this  fudden  flope 
could  be  avoided.  If  it  is  to  be  navigated,  having  only 
a  very  gentle  flope  in  its  whole  length,  this  fudden  flope 
is  a  very  great  imperfeftion,  both  by  diminifliing  the 
depth  of  water,  which  might  otherwife  be  obtained  along 
the  canal,  and  by  rendering  the  paffage  of  boats  into 
the  bafon  very  difficult,  and  the  coming  out  very  ha¬ 
zardous. 

All  this  may  be  avoided,  and  the  velocity  at  the  en¬ 
try  may  be  kept  equal  to  that  which  forms  the  train  of 
the  canal,  by  the  Ample  procefs  of  enlarging  the  entry. 
Suppofe  that  the  water  could  accelerate  along  the  flopes 
of  the  canal,  as  a  heavy  body  would  do  on  a  finely  po- 
liffied  plane.  If  we  now  make  the  width  of  the  entry 
in  its  different  parts  inverfely  proportional  to  the  fic¬ 
titious  velocities  in  thofe  parts,  it  is  plain  that  the  flope 
uf  the  furface  will  be  made  parallel  to  that  of  the  canal 
which  is  in  train.  This  will  require  a  form  fomewhat 
like  a  bell  or  fpeaking  trumpet,  as  may  eafily  be  fhown 
by  a  mathematical  difeufflon.  It  would,  however,  be 


fo  much  evafated  at  the  bafon  as  to  occupy  much  room,  Water- 
and  it  would  be  very  expen  five  to  make  fuch  an  exca-  works. 
vation.  But  we  may,  at  a  very  moderate  expence  of  -  r"" 

money  and  room,  make  the  increafe  of  velocity  at  the 
entry  almoft  infenfible.  This  fliould  always  be  done, 
and  it  is  not  all  expence  :  for  if  it  be  not  done,  the  wa¬ 
ter  will  undermine  the  banks  on  each  fide,  becaufe  it  is 
moving  very  fwiftly,  and  will  make  an  excavation  for 
itfelf,  leaving  all  the  inud  in  the  canal  below.  We 
may  obferve  this  enlargement  at  the  entry  of  all  natural 
derivations  from  a  bafon  or  lake.  It  is  a  very  inflruc- 
tive  experiment,  to  fill  up  this  enlargement,  continuing 
the  parallel  Tides  of  the  drain  quite  to  the  fide  of  the 
lake.  We  fliall  immediately  obferve  the  water  grow 
ihallower  in  the  drain,  and  its  performance  will  diminifh. 
Suppofing  the  ditch  carried  011  with  parallel  fides  quite 
to  the  fide  of  the  bafon,  if  we  build  two  walls  or  dykes 
from  the  extremities  of  thofe  fides,  bending  outwards 
with  a  proper  curvature  (and  this  will  often  belefscoft- 
ly  than  widening  the  drain),  the  difeharge  will  be  greatr 
ly  inereafed.  We  have  i'een  indances  where  it  wa&  ■ 
nearly  doubled. 

The  enlargement  at  the  mouths  of  rivers  is  generally 
owing  to  the  fame  caufe.  The  tide  of  flood  up  the  ri¬ 
ver  produces  a  fuperficial  flope  oppoflte  to  that  of  the 
river,  and  this  widens  the  mouth.  This  is  moft  re¬ 
markable  when  the  tides  are  high,  and  the  river  has  lit¬ 
tle  flope. 

After  this  great  fall  at  the  entry  of  the  canal,  in 
which  all  the  filaments  are  much  accelerated,  and  the 
inferior  ones  moft  of  all,  things  take  a  contrary  turn. 

The  water,  by  rubbing  on  the  bottom  and  the  fides,  is 
retarded  ;  and  therefore  the  fe&ion  rauft,  from  being 
(hallow,  become  a  little  deeper,  and  the  furface  will  be 
convex  for  fome  diftance  till  all  comes  into  train.  When 
this  is  eftablilhed,  the  filaments  neareft  the  bottom  and 
fide  are  moving  flowed,  and  the  furface  (in  the  middle 
efpecially)  retains  the  greated  velocity,  gliding  over  the 
red.  The  velocity  in  the  canal,  and  the  depth  of  the 
fe&ion,  adjud  thcirifelves  in  fuch  a  manner  that  the  dif¬ 
ference  between  the  furface  of  the  bafon  and  the  furtace^ 
of  the  uniform  fe&ion  of  the  canal  corrcfponds  exactly 
to  the  velocity.  Thus,  if  this  be  obferved  to  be  two 
feet  in  a  fecond,  the  difference  of  height  will  be  T*5ths 
of  an  inch. 

All  the  practical  quedions  that  are  of  confiderable 
importance  refpefting  the  motion  of  water  in  aquedu&s, 
may  be  eafily,  though  not  elegantly,  folved  by  means  of 
the  tables. 

But  it  is  to  be  remembered,  that  thefe  tables  relate 
only  to  uniform  motion,  that  is,  to  water  that  is  in  train, 
and  where  the  velocity  differs  no  change  by  lengthening 
the  conduit,  provided  the  flope  remain  the  fame.  It  is 
much  more  difficult  to  determine  wliat  will  be  the  velo¬ 
city,  &e.  in  a  canal  of  which  nothing  is  given  but  the 
form,  and  flope,  and  depth  of  the  entry,  without  faying 
how.  deep  the  water  runs  in  it.  And  it  is  here  that  the 
common  do&rines  of  hydraulics  are  mod  in  fault,  and 
unable  to  teach  us  how  deep  the  water  will  run  in  a  ca¬ 
nal,  though  the  depth  of  the  bafon  at  the  entry  be  per- 
fe&ly  known.  Between  the  part  of  the  canal  which 
is  in  train  and  the  bafon,  there  is  an  interval  where  the 
water  is  in  a  date  of  acceleration,  and  is  afterwards  re¬ 
tarded. 

The  determination  of  the  motions  in  this  interval  is 

exceedingly 


* 
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exceedingly  difficult,  even  in  a  reflangular  canal.  It 
j  was  one  great  aim  of  M.  Buat’s  experiments  to  afcertain 
this  by  meafuring  accurately  the  depth  of  the  water. 
But  he  found  that  when  the  (lope  was  but  a  very  few 
inches  in  the  whole  length  of  his  canal,  it  was  not  in 
train  for  want  of  greater  length  ;  and  when  the  dope 
was  (till  lefs,  the  fmall  fractions  of  an  inch,  by  which 
lie  was  to  judge  of  the  variations  of  depth,  could  not  be 
meafured  with  fufficient  accuracy.  It  would  be  a  mod 
defirable  point  to  determine  the  length  of  a  canal,  whofe 
flopc  and  other  dimenfions  are  given,  which  will  bring 
it  into  train  j  and  what  is  the  ratio  which  will  then  ob¬ 
tain  between  the  depth  at  the  entry  and  the  depth  which 
will  be  maintained.  Till  this  be  done,  the  engineer 
cannot  afcertain  by  a  dirccl  procefs  what  quantity  of 
■water  will  be  drawn  off  from  a  refervoir  by  a  given 
canal.  But  as  yet  this  is  out  of  our  reach.  Experi¬ 
ments,  however,  are  in  view  which  will  promote  the  in- 
veftigation. 

But  this  and  fimilar  queflions  are  of  fuch  importance, 
that  we  cannot  be  faid  to  have  improved  hydraulics,  un- 
lefs  we  can  give  a  tolerably  precifc  anfwer.  This  we 
can  do  by  a  fort  of  retrograde  procefs,  proceeding  on 
the  principles  of  uniform  motion  eftablifhed  by  the  Che¬ 
valier  Buat.  We  may  fuppofe  a  train  maintained  in  the 
canal,  and  then  examine  whether  this  train  can  be  pro¬ 
duced  by  any  fall  that  is  poffible  at  the  entry.  If  it  can, 
we  may  be. certain  that  it  is  fo  produced,  and  our  pro¬ 
blem  is  folved. 

We  (hall  now  point  out  the  methods  of  anfwering 
Tome  chief  queftions  of  this  kind. 

^uejl.  i.  Given  the  dope  j*  and  the  breadth  w  of  a 
canal,  and  the  height  H  of  the  furface  of  the  water  in 
the  bafon  above  the  bottom  of  the  entry  ;  to  'find  the 
depth  h  and  velocity  V  of  the  dream,  and  the  quantity 
of  water  £)  which  is  difeharged  ? 

The  chief  difficulty  is  to  find  the  depth  of  the  dream 
where  it  is  in  train,  lor  this  end,  we  may  fimplify  the 
hydraulic  theorem  of  uniform  motion  in  N°  59.  of  the 

article  River;  making  V  =  where  g  is  the 

,  #  \/0 
velocity  (in  inches)  acquired  in  a  fccond  by  fall¬ 
ing,  d  is  the  hydraulic  mean  depth,  and  y'S  ftands  for 

— L  \/S-f-i.6.  N  is  a  number  to  be  fixed  by  ex¬ 
periment  (fee  River,  N°  53.)  depending  on  the  con¬ 
traction  or  obffru6Hon  fudained  at  the  entry  of  the 
canal,  and  it  may  in  mod  common  cafes  be  taken  244 ; 
fo  that  +Jn  g  may  be  fomewhat  lefs  than  307.  To 
find  it,  we  may  begin  by  taking  for  our  depth  of  dream 
a  quantity  k ,  fomewhat  fmaller  than  H  the  height  of 
the  furface  of  the  balon  above  the  bottom  of  the  canal. 
With  this  depth,  and  the  known  width  w  of  the  canal, 
we  can  find  the  hydraulic  depth  d  (fee  Rivers,  N°48.). 
Then  with  d  and  the  dope  find  V  by  the  Table  : 

T _ \f^8  d  /tm  -  .  /^T~  V  -\/  S 

~7s“-  Tbs  gives  VN*=-Jj. 

This  value  of  is  fufficiently  exaft  ;  for  a  fmall  error 
-of  depth  hardly  affedls  the  hydraulic  mean  depth. 

After  this  preparation,  the  expredion  of  the  mean  ve- 
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iocity  in  the  canal  will  be  w-f2^ 


VS 
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height  which  will  produce  this  velocity  is  1^(— A.J. 

Now  this  is  the  Hope  at  the  entry  of  the  canal  which 
produces  the  velocity  that  is  afterwards  maintained 
againd  the  obdrudlions  by  the  dope  of  the  canal.  It 
is  therefore  :rH — h.  Hence  we  deduce 

,  -("(na +■)-»«) 

4 

H - - - - . 

4 

If  there  be  no  contraction  at  the  entry,  and 

9  _  1 
2  G  2* 

Having  thus  obtained  the  depth  //  of  the  dream,  wc 
obtain  the  quantity  of  water  by  combining  this  with  the 
width  w  and  the  velocity  V. 

But  as  this  was  but  an  approximation,  it  is  neeeffary 
to  examine  whether  the  velocity  V  be  poflible.  This  is 
very  eafy.  It  mud  be  produced  by  the  fall  H — h.  We 
diall  have  no  occafion  for  any  correCHon  of  our  fird  af- 
fumption,  if  h  has  not  been  extravagantly  erroneous,  be- 
caufe  a  fmall  midake  in  h  produces  almod  the  fame  va¬ 
riation  in  d.  The  ted  of  accuracy,  however,  is,  that 
//,  together  with  the  height  which  will  produce  the  ve¬ 
locity  V,  mud  make  up  the  whole  height  H.  Affum- 
ing  h  too  fmall,  leaves  H— 7/  too  great,  and  will  give  a 
fmall  velocity  V,  which  requires  a  fmall  value  of  H — k. 
The  error  of  H — h  therefore  is  always  greater  than  , 
the  error  we  have  committed  in  our  fird  affumption. 
Therefore  when  this  errorof  Iff — //  is  but  a  tride,  fuch 
as  one-fourth  of  an  inch,  we  may  red  fatisfied  with  our 
anfwer. 

Perhaps  the  eafied  procefs  may  be  the  following: 
Suppofe  the  whole  dream  in  train  to  have  the  depth  H. 
The  velocity  V  obtained  for  this  depth  and  dope  by  the 
Table  requires  a  certain  produ&ive  height  //.  Make 
\/H  + //  :  H  =  H  :  and  h  will  be  exceedingly  near 

the  truth.  The  reafon  is  obvious. 

\uejl .  2.  Given  the  difeharge  (or  quantity  to  be  fur¬ 
led  in  a  fecond)  %  the  height  H  of  the  bafon  above 
the  bottom  of  the  canal,  and  the  dope  :  to  find  the  di- 
menfions  of  the  canal  ? 

Let  x  and  y  be  the  depth  and  mean  width.  It  is 

plain  that  the  equation  —  =  G  H  —  x  will 

-v  y 

give  a  value  of  y  in  terms  of  x.  Compare  with  this  the 
value  of  y  obtained  from  the  equation  —  =z 

_  x  y  V  s 

— .  This  will  give  an  equation  containing 

y  -f-  2  x 

only  x  and  knowrn  quantities.  But  it  will  be  very  com¬ 
plicated,  and  we  mud  have  recourfe  to  an  approxima¬ 
tion.  This  will  be  bed  underdood  in  the  form  of  an 
example. 

Suppofe  the  depth  at  the  entry  to  be  18  inches,  and 
the  dope  -r&tt9  Let  I  200  cubic  feet  of  water  per  mi¬ 
nute  be  the  quantity  of  water  to  be  drawn  off,  for  work¬ 
ing  machinery  or  any  other  purpofe  $  and  let  the  canal 

be 
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be  fuppofed  of  the  bed  form,  recommended  in  N°  69. 
of  the  article  River,  where  the  bafe  of  the  doping  fide 
is  four-thirds  of  the  height. 

The  flighted  confideration  will  diow  us  that  if-^- 

744 

be  taken  for  the  height  producing  the  velocity,  it  can¬ 
not  exceed  3  inches,  nor  be  lefs  than  1.  Suppofe  it 
t=2y  and  therefore  the  depth  of  the  dream  in  the  canal 
to  be  16  inches  •  find  the  mean  width  of  the  canal  by 
1  •  Q 

the  equation  - - - ~,  in  which  Q 

is  20  cubic  feet  (the  60th  part  of  1200),  y'S  is  =r 
28.153,  1000 — Ly/ 1000  +  1.6,  and/£=i6.  This 

gives  w^=j.52  feet.  The  ftChon  nzz 7.36  feet,  and 
V=3  2.6  inches.  This  requires  a  fall  of  1.52  inches 
indead  of  2  inches.  Take  this  from  18,  and  there  re¬ 
mains  16.48,  which  we  (hall  find  not  to  differ  one-tenth 
of  an  inch  from  the  exaCt  depth  which  the  water  will 
acquire  and  maintain.  We  may  therefore  be  fatisfied 
v/ith  aiTuming  5.36  feet  as  the  mean  width,  and  3.53 
feet  for  the  width  at  the  bottom. 

This  approximation  proceeds  on  this  confideration, 
that  when  the  width  diminidies  by  a  fmall  quantify,  and 
in  the  fame  proportion  that  the  depth  increafes,  the  hy¬ 
draulic  mean  depth  remains  the  fame,  and  therefore  the 
velocity  alfo  remains,  and  the  quantity  difcharged  chan¬ 
ges  in  the  exaCt  proportion  of  the  feCtion.  Any  minute 
error  which  may  refult  from  this  fuppofition,  may  be 
corrected  by  increafing  the  fall  producing  the  velocity, 
ih  the  proportion  of  the  fird  hydraulic  mean  depth  to 
the  mean  depth  corrcfponding  to  the  new  dimenfions 
found  for  the  canal.  It  will  now  become  1.53,  and  V 
will  be  32.72,  and  the  depth  will  be  16.47.  The 
quantity  difcharged  being  divided  by  V,  will  give  the 
fe&ion  =7.335  feet,  from  which,  and  the  new  depth, 
we  obtain  5.344  for  the  width. 

This  and  the  foregoing  are  the  mod  common  quef- 
tions  propofed  to  an  engineer.  We  afferted  with  fome 
confidence  that  few  of  the  profeffion  are  able  to  anfwer 
them  with  tolerable  precifion.  We  cannot  offend  the 
profedional  gentlemen  by  this,  when  we  inform  them 
that  the  Academy  of  Sciences  at  Paris  were  occupied 
during  feveral  months  with  an  examination  of  a  plan 
propofed  by  M.  Parcieux,  for  bringing  the  waters  of 
the  Yvette  into  Paris  j  and  after  the  mod  mature  con¬ 
fideration,  gave  in  a  report  of  the  quantity  of  water 
which  M.  De  Parcieux’s  aqueduCt  would  yield,  and 
that  their  report  has  been  found  erroneous  in  the  pro* 
portion  of  at  lead  2  to  5  :  For  the  waters  have  been 
brought  in,  and  exceed  the  report  in  this  proportion. 
Indeed  long  after  the  giving  in  the  report,  M.  Perro- 
net,  the  mod  celebrated  engineer  in  France,  affirmed 
that  the  dimenfions  propofed  were  much  greater  than 
Were  neceflary,  and  laid  that  an  aqueduct  of  54  feet 
wide,  and  34  deep  with  a  dope  of  15  inches  in  a  thou* 
fand  fathoms,  would  hive  a  velocity  of  12  or  13  inches 
per  fecond,  which  would  bring  in  all  the  water  furnifli- 
ed  by  the  propofed  fources.  The  great  diminution  of 
expence  occafioned  by  the  alteration  encouraged  the 
community  to  undertake  the  work.  It  was  accordingly 
begun,  and  a  part  executed.  The  water  was  found  to 
run  with  a  velocity  of  near  19  inches  when  it  was  34 
feet  deep.  M.  Perronet  founded  his  computation  on 
Vol.  XX.  Part  It 
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his  own  experiehce  alone,  acknowledging  that  lie  had 
no  theory  to  inftruCl  him.  The  work  was  carried  no 
farther,  it  being  found  that  the  city  could  be  fupplied 
at  a  much  fmaller  expence  by  fleam-engines  ere&ed  by 
Boulton  and  Watt.  But  the  fads  which  occurred  in 
the  partial  execution  of  the  aqueduct  are  very  valuable* 
If  lYI.  Perronet’s  aqueduCl  be  examined  by  our  general 
formula,  s  will  be  found  and  ^=18.72,  from 

which  we  deduce  the  velocity  =  18+  agreeing  with  the 
obfervation  with  aflonifhing  precifion. 

The  experiments  at  Turin  by  Michaelotti  on  canals 
were  very  numerous,  but  complicated  with  many  cir- 
cumflanccs  which  would  render  the  difeuffion  too  long 
for  this  place.  When  cleared  of  thefe  circumdances, 
which  we  have  done  with  fcrupulous  care,  they  are  alfo 
abundantly  conformable  to  our  theory  of  the  uniform 
motion  of  running  waters.  But  to  teturti  to  Out  fub- 
je&  : 

Should  it  be  required  to  bring  off  at  ohee  from  the 
bafon  a  mill-couife,  having  a  determined  velocity  for 
driving  an  underffiot  wheel,  the  problem  becomes  eafier, 
becaufe  the  velocity  and  dope  combined  determine  the 
hydraulic  mean  depth  at  once  ;  and  the  depth  of  the 
dream  will  be  had  by  means  of  the  he;'  >ht  which  mud 
be  taken  for  the  whole  depth  at  the  entry,  in  order  to 
produce  the  required  velocity. 

#  In  Hke  manner,  having  given  the  quantity  to  be 
difcharged,  and  the  velocity  and  the  depth  at  the  en* 
try,  we  can  find  the  other  dimenfions  of  the  channel ; 
and  the  mean  depth  being  found,  we  can  determine 
the  dope. 

When  the  dope  of  a  canal  is  very  fmall,  fo  that  the 
depth  of  the  uniform  dream  differs  but  a  little  from  that 
at  the  entry,  the  quantity  difcharged  is  but  final  1.  But 
a  great  velocity,  requiting  a  great  fall  at  the  entry, 
produces  a  great  diminution  of  depth,  and  therefore  it 
may  not  compenfate  for  this  diminution,  and  the  quan¬ 
tity  difcharged.  may  be  fmaller.  Improbable  as  this 
may  appear,  it  is  not  demonflrably  falfe  ;  and  hence  we 
may  fee  the  propriety  of  the  following 

^uejlion  3.  Given  the  depth  H  at  the  entry  of  a 
rectangular  canal,  and  alfo  its  width  w;  required  the 
dope,  depth,  and  velocity  which  will  produce  the  creat¬ 
ed  podible  difeharge  ? 

Let  x  be  the  unknown  depth  of  the  dream.  H _ „v 

is  the  productive  fall,  and  the  velocity  is  ^2 G 
This  multiplied  by  %vx  will  give  the  quan¬ 
tity  difcharged..  Therefore  wx  sj~2  G  ^/h _ x  mud 

be  made  a  maximum.  The  common  procefs  for  this 
will  give  the  equation^  H=3  or  The  mean 

velocity  will  be  \/iG,  x/tH  5_the  feftion  will  be 
4  w  H,  and  the  difeharge  =4  2  G  w H sj  4H,  and 

With  thefe  data  the  Hope  is  ealily  had 

by  the  formula  for  uniform  motion. 

It  the  canal  is  of  the  trapezoidal  form,  theinveftiga- 
tion  is  more  troublefome,  and  requires  the  refolution  of 
a  cubic  equation. 

It  may  appear  drange  that  increafing  tlie  dope  of  a 
canal  beyond  the  quantity  determined  by  this  problem 
can  diminidi  the  quantity  of  water  conveyed.  But  one 
of  thefe  two  things  mud  happen  ^  either  the  motion  will 
not  acquire  uniformity  in  fuck  a  canal  for  want  of 
4  ©  length, 
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length,  or  the  difcharge  mull  diminiftu  Suppofing, 
however,  that  it  could  augment,  we  can  judge  how  far 
’  this  can  go.  Let  us  take  the  extreme  cafe  by  making 
the  canal  vertical.  In  this  cafe  it  becomes  a  Ample 
Weir  or  wafteboard.  Now  the  difcharge  of  a  wafte- 

board  (iky-  The  maximum  dc- 

termined  by  the  preceding  problem  is  to  that  of  the 

wafteboard  of  the  fame  dimenfons  as  H \  H  :  H  8 — 

(£H)t,  or  as  :  HyTI — -JHav/4H,=5773  : 

6465,  nearly  =  9  :  IO. ^ 

Having  given  the  dimenfions  and  dope  ot  a  canal, 
we  can  difcover  the  relation  between  its  expenditure  and 
the  time  ;  or  we  can  tell  how  much  it  will  fink  the  fur- 
face  of  a  pond  in  24  hours,  and  the  gradual  progrefs  of 
this  effeCt ;  and  this  might  be  made  the  fubjetf:  of  a 
particular  problem.  But  it  is  complicated  and  difficult. 
In  cafes  where  this  is  an  interefting  objeft,  we  may 
folve  the  queftion  with  fufficient  accuracy,  by  calculat¬ 
ing  the  expenditure  at  the  beginning,  fuppofing  the  ba- 
fon  kept  full.  Then  from  the  known  area  of  the  pond, 
we  can  tell  in  what  time  this  expenditure  will  fink  an 
inch  ;  do  the  fame  on  the  fuppofition  that  the  water  is 
one-third  lower,  and  that  it  is  two-thirds  lower  (noti¬ 
cing  the  corrtra&ion  of  the  furface  of  the  pond  occafion- 
ed  by  this  abftraClion  of  its  waters).  Thus  we  fhall  ob¬ 
tain  three  rates  of  diminution,  from  which  we  can  ea- 
ftly  deduce  thedefired  relation  between  the  expenditure 
and  the  time. 

AqueduCts  derived  from  a  bafon  or  river  are  com¬ 
monly  furnifhed  with  a  fluice  at  the  entry.  This  changes 
exceedingly  the  ftate  of  things.  The  flope  of  the 
canal  may  be  precrfely  fuch  as  will  maintain  the  mean 
velocity  of  the  water  which  paffes  under  the  fluice  :  in 
which  cafe  the  depth  of  the  ft  ream  is  equal  to  that  of 
the  fluice,  and  the  velocity  is  produced  at  once  by  the 
head  of  water  above  it.  But  if  the  flope  is  lefs  than 
this,  the  velocity  of  the  iffuing  water  is  diminifhed,  and 
the  water  muft  rife  in  the  canal.  This  muft  check  the 
efflux  at  the  fluice,  and  the  water  will  be  as  it  were 
flagnant  above  what  comes  through  below  it.  It  is  ex¬ 
tremely  difficult  to  determine  at  what  precife  flope  the 
water  will  begin  to  check  the  efflux.  The  contraction 
at  the  lower  edge  of  the  board  hinders  the  water  from 
attaining  at  once  the  whole  depth  which  it  acquires  af¬ 
terwards,  when  its  velocity  diminifhes  by  the  obftrue- 
lions.  While  the  regorging  which  thefe  obflruCtions 
pecafion  does  not  reach  back  to  the  fluice,  the  efflux  is 
not  affeCted  by  it. — Even  when  it  does  reach  to  the 
fluice,  there  will  be  a  lefs  depth  immediately  behind  it 
than  farther  down  the  canal,  where  it  is  in  train  ;  be- 
caufe  the  fwift  moving  water  which  is  next  the  bottom 
drags  with  it  the  regorged  water  which  lies  on  it  :  but 
the  canal  muft  be^apid  to  make  this  difference  of  depth 
fenftble.  In  ordinary  canals,  with  moderate  flopes  and 
velocities,  the  velocity  at  the  fluice  maybe  fafely  taken 
as  if  it  were  that  which  correfponds  to  the  difference  of 
depths  above  and  below  the  fluice,  where  both  were  in 
train. 

Let  therefore  H  be  the  depth  above  the  fluice,  and  h 
the  depth  in  the  canal.  Let  e  be  the  elevation  of  the 
fluice  above  the  foie,  and  let  b  be  its  breadth.  The 
difcharge  -will  be  eb^/n — h  G  for  the  fluice,  and 
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for  the  canal.  Thefe  muff  be 


V  s  w  -f-  2  h  v 

the  fame.  This  gives  the  equation  eh  ^/H — h  sj  zG 
JN  g  j  iv  h 

=  iv  h  —  pJ - 7  containing  the  folution  of 

p/s  *10  +  2  h  * 

all  the  queftions  which  can  be  propofed.  The  only  un¬ 
certainty  is  in  the  quantity  G,  which  expreffes  the  velo¬ 
city  competent  to  the  paffage  of  the  water  through  the 
orifice,  circumftanced  as  it  is,  namely,  fubje&ed  to  con¬ 
traction.  This  may  be  regulated  by  a  proper  form  gi¬ 
ven  to  the  entry  into  this  orifice.  The  contraction  may 
be  almoft  annihilated  by  making  the  mafonry  of  a  cy¬ 
cloidal  form  on  both  Tides,  and  alfo  at  the  lower  edge 
of  the  fluice-board,  fo  as  to  give  the  orifice  a  form  re- 
fembling  fig.  5.  D,  in  the  article  Rivers.  If  the  fluice 
is  thin  in  the  face  of  a  bafon,  the  contraction  will  reduce 
zG  to  296.  If  the  fluice  be  as  wide  as  the  canal,  2G 
will  be  nearly  500. 

^uejlion  4.  Given  the  head  of  water  in  the  bafon  H, 
the  breadth  by  and  the  elevation  e  of  the  fluice,  and  the 
breadth  w  and  flope  j*  of  the  canal,  to  find  the  depth  h 
of  the  ftream,  the  velocity,  and  the  difcharge  ? 

We  muft  (as  in  ^ueJUon  2.)  make  a  firft  fuppofition 
for  A,  in  order  to  find  the  proper  value  of  cl.  Then  the 


equation  eb  *J  H — h  2  G  =z  w  k 


/Gc*  ^  rH  /Ge*  b1  j*>y* 
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lXT  ,  ixr  ,  II  jTf — 7  1  •  II  this  va- 

wlNgd  w*Ngd  \twiNgd  J 

lue  ihall  differ  confiderably  from  the  one  which  we  af- 
fumed  in  order  to  begin  the  computation,  make  ufe  of 
it  for  obtaining  a  new  value  of  d ,  and  repeat  the  opera¬ 
tion.  We  (hall  rarely  be  obliged  to  perform  a  third 
operation. 

The  following  is  of  frequent  ufe  : 

^ucjlion  5.  Given  the  dimenfions  and  the  flope,  with 
the  velocity  and  difcharge  of  a  river  in  its  ordinary 
ftate,  required  the  area  or  feCtion  of  the  fluice  which 
will  raife  the  waters  to  a  certain  height,  ftill  allowing 
the  fame  quantity  of  water  to  pafs  through  ?  Such  an 
operation  may  render  the  rivers  navigable  for  fmall  craft 
or  rafts  above  the  fluice. 

The  problem  is  reduced  to  the  determination  of  the 
fize  of  orifice  which  will  difcharge  this  water  with  a  ve¬ 
locity  competent  to  the  height  to  which  the  river  is  to 
be  raifed  \  only  we  muft  take  into  confideration  the  ve¬ 
locity  of  the  water  above  the  fluice,  confidering  it  as 
produced  by  a  fall  which  makes  a  part  of  the  height 
productive  of  the  whole  velocity  at  the  fluice.  There¬ 
fore  H,  in  our  inveftigation,  muft  confift  of  the  height 
to  which  we  mean  to  raife  the  waters,  and  the  height 
which  will  produce  the  velocity  with  which  the  waters 
approach  the  fluice  :  h,  or  the  depth  of  the  ftream,  is 
the  ordinary  depth  of  the  river.  Then  (ufirg  the  for- 

r  uin  1  *  wbs/'Ngd 

iner  iymbols)  we  have  eb  — ■ —  -  - — -  = 

VzG  s  (H  —  h') 


V  2  G(H— T) 

If  the  area  of  the  fluice  is  known,  and  we  would 
learn  the  height  to  which  it  will  raife  the  river,  we  have 
Qa 

H — Iizz  I°r  ^iC  exPre®0R  °I  the  rife,  of  the 


water 
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/ater-  water  above  its  ordinary  level.  But  from  this  we  mull 
th*8-  take  the  height  which  would  produce  the  velocity  of 
^  the  river  5  fo  that  if  the  fluice  were  as  wide  as  the  river, 
and  were  raifed  to  the  ordinary  furface  of  the  water, 


Q» 

2G  e2  b" 


which  expreffes  the  height  that  produces  the 


velocity  under  the  fluice,  muft  be  equal  to  the  depth  of 
the  river,  and  H — h  will  be  =ro. 

The  performance  of  aqueduft  drains  is  a  very  import¬ 
ant  thing,  and  merits  our  attention  in  this  place.  While 
the  art  of  managing  waters,  and  of  conducing  them  fo 
as  to  anfwer  our  demands,  renders  us  very  important 
fervice  by  embellifhing  our  habitations,  or  promoting 
our  commercial  intercourfe,  the  art  of  draining  creates 
as  it  were  new  riches,  fertilizing  trafts  of  bog  or  marfh, 
'which  was  not  only  ufdefs,  but  hurtful  by  its  unwhole- 
fome  exhalations,  and  converting  them  into  rich  paf- 
tures  and  gay  meadows.  A  wild  country,  occupied  by 
/narfhes  which  are  inacceffible  to  herds  or  flocks,  and 
ferve  only  for  the  haunts  of  water-fowls,  or  the  retreat 
©f  a  few  poor  fifhermen,  when  once  it  is  freed  from  the 
waters  in  which  it  is  drowned,  opens  its  lap  to  receive 
the  moft  precious  feeds,  is  foon  clothed  in  the  richeft 
garb,  gives  life  and  abundance  to  numerous  herds,  and 
never  fails  to  become  the  delight  of  the  induftrious  cul¬ 
tivator  who  has  enfranchifed  it,  and  is  attached  to  it  by 
the  labour  which  it  coft  him.  In  return,  it  procures 
him  abundance,  and  fupplies  him  with  the  means  of 
daily  augmenting  its  fertility.  No  fpecies  of  agricul¬ 
ture  exhibits  fuch  long-continued  and  progreflive  im¬ 
provement.  New  families  flock  to  the  fpot,  and  there 
multiply  •,  and  there  nature  feems  the  more  eager  to  re¬ 
pay  their  labours,  in  proportion  as  fhe  has  been  obliged, 
again  ft  her  will,  to  keep  her  treafiires  locked  up  for  a 
longer  time,  chilled  by  the  waters.  The  countries 
newly  inhabited  by  the  human  race,  as  is  a  great  part 
of  America,  efpecially  to  the  fouthward,  are  ftill  co¬ 
vered  to  a  great  extent  with  marfhes  and  lakes  ^  and 
they  would  long  remain  in  this  condition,  if  population, 
daily  making  new  advances,  did  not  increafe  induftry, 
by  multiplying  the  cultivating  hands,  at  the  fame  time 
that  it  increafes  their  wants.  The  Author  of  this  beau¬ 
tiful  world  has  at  the  beginning  formed  the  great  maf- 
fes  of  mountain,  has  fcooped  out  the  dales  and  Hoping 
hills,  has  traced  out  the  courfes,  and  even  formed  the 
beds  of  the  rivers  :  but  he  has  left  to  man  the  care  of 
‘making  his  place  of  abode,  and  the  field  which  muft 
feed  him,  dry  and  comfortable.  For  this  tafk  is  not  be¬ 
yond  his  powers,  as  the  others  are.  Nay,  by  having 
this  given  to  him  in  charge,  he  is  richly  repaid  for  his 
labour  by  the  very  ftate  in  which  he  finds  thofe  coun¬ 
tries  into  which  he  penetrates  for  the  firft  time.  Being 
covered  with  lakes  and  forefts,  the  juices  of  the  foil  are 
kept  for  him  as  it  were  in  referve.  The  air,  the  burn¬ 
ing  heat  of  the  fun,  and  the  continual  wafhing  of  rains, 
would  have  combined  to  expend  and  difiipate  their  ve¬ 
getative  powers,  had  the  fields  been  expofed  in  the  fame 
degree  to  their  a&ion  as  the  inhabitated  and  cultivated 
countries,  the  moft  fertile  moulds  of  which  are  dong 
fince  lodged  in  the  bottom  of  the  ocean.  Ail  this  would 
have  been  completely  loft  through  the  whole  extent  of 
South  America,  had  it  not  been  protected  by  the  fo¬ 
refts  which  man  muft  cut  down,  by  the  rank  herbage 
’which  he  muft  burn,  and  by  the  marfh  and  bog  which 


lie  muft  deftroy  by  draining.  Let  not  ungrateful  man  Water* 
complain  of  this.  It  is  his  duty  to  take  on  himfelf  the  t  works» 
tafk  of  opening  up  treafures,  preferved  on  purpofe  for  v"n"r 
him  with  fo  much  judgment  and  care.  If  he  has  dif- 
eernment  and  fenfibility,  he  will  even  thank  the  Author 
of  all  good,  who  has  thus  hufbanded  them  for  his  ufe. 

He  will  co-operate  with  his  beneficent  views,  and  will 
be  careful  not  to  proceed  by  wantonly  fnatching  at  pre- 
fent  any  partial  good,  and  by  picking  out  what  is  moft 
eafily  got  at,  regard  lefs  of  him  who  is  to  come  after¬ 
wards  to  uncover  and  extract  the  remaining  riches  of 
the  ground.  A  wife  adminiftration  of  luch  a  country 
will  think  it  their  duty  to  leave  a  juft  fhare  of  this  inhe¬ 
ritance  to  their  defeendants,  who  are  entitled  to  expert 
it  as  the  laft  legatees.  National  plans  of  cultivation 
ftiould  be  formed  on  this  principle,  that  the  fteps  taken 
by  the  prefent  cultivators  for  realizing  part  of  the  riches 
of  the  infant  country  (hall  not  obfl’ruiff  the  works  which 
will  afterwards  be  neeeffary  for  alfo  obtaining  the  re¬ 
mainder.  This  is  carefully  attended  to  in  Holland  and 
in  China.  No  man  is  allowed  to  conduct  the  drains,  by 
which  he  recovers  a  piece  of  marfh,  in  fuch  a  way  as  to 
render  it  much  more  difficult  for  a  neighbour,  or  even 
for  his  own  fucceffor,  to  drain  another  piece,  although, 
it  may  at  prefent  be  quite  inacceffible.  There  remains 
in  the  middle  of  the  moft  cultivated  countries  many 
marfhes,  which  induftry  has  not  yet  attempted  to  drain, 
and  where  the  legiflature  has  not  been  at  pains  to  pre¬ 
vent  many  little  abufes  which  have  produced  elevations 
in  the  beds  of  rivers,  and  rendered  the  complete  drain¬ 
ing  of  fome  fpots  impoffible.  Adminiftration  ffiould  at¬ 
tend  to  fuch  things,  becaufe  their  confequences  are 
great.  The  fciences  and  arts,  by  which  alone  thefe  dif¬ 
ficult  and  coftly  jobs  can  be  performed,  fhould  be  pro¬ 
tected,  encouraged,  and  cheriffied.  It  is  only  from 
fcience  that  we  can  obtain  principles  to  direct  thefe 
arts.  The  problem  of  draining  canals  is  one  of  the 
moft  important,  and  yet  has  hardly  ever  occupied  the 
attention  of  the  hydraulic  fpeculatift.  We  apprehend 
that  M.  Buat’s  theory  will  throw  great  light  on  it 
and  regret  that  the  very  limited  condition  of  our  pre¬ 
fent  work  will  hardly  afford  room  for  a  flight  (ketch  of 
what  may  be  done  on  the  fubjeCL  We  (hall,  however, 
attempt  it  by  a  general  problem,  which  will  involve 
moft  of  the  chief  circumftances  which  occur  in  works  of 
that  kind. 

^uejl.  6.  Let  the  hollow  ground  A  (fig.  2.)  be  in-  Fig*  2, 
undated  by  rains  or  fprings,  and  have  no  outlet  but 
the  canal  AB,  by  which  it  difeharges  its  water  into  the 
neighbouring  river  BCDE,  and  that  its  furface  is  nearly 
on  a  level  with  that  of  the  river  at  B.  It  can  only 
drain  when  the  river  finks  in  the  droughts  of  fummer 
and  even  if  it  could  then  drain  completely,  the  putrid 
marfh  would  only  be  an  infefting  neighbour.  It  may 
be  propofed  to  drain  it  by  one  or  more  canals  *,  and  it  is 
required  to  determine  their  lengths  and  other  dimen- 
fions,  fo  as  to  produce  the  beft  effeCls  ?  .  9 

It  is  evident  that  there  are  many  circumftances  to 
determine  the  choice,  and  many  conditions  to  be  at¬ 
tended  to. 

If  the  canals  AC,  At),  AG,  are  refp*  Clively  equal 
to  the  portions  BC,  BD,  BE,  of  the  river,  and  have 
the  fame  flopes,  they  will  have  the  fame  difeharge  5  but 
they  are  not  for  this  reafon  equivalent.  The  long  ca¬ 
nal  AE  may  drain  the  marfh  completely,  while  the  fhort 
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one  AC  will  only  do  it  in  part ;  beeaufe  the  difference 
of  level  between  A  and  C  is  but  inconfiderable.  Alfo 
the  frefhes  of  the  river  may  totally  obftruft  the  opera¬ 
tion  of  AC,  while  the  canal  AE  cannot  be  hurt  by 
them,  E  being  fo  much  lower  than  C.  Therefore  the 
canal  muft  be  carried  fo  far  down  the  river,  that  no  frefhes 
there  fliall  ever  raife  the  w  aters  in  the  canal  fo  high  as 
to  reduce  the  ilope  in  the  upper  part  of  it  to  fuch  a  level 
that  the  current  fhall  not  be  fufficient  to  carry  off  the 
ordinary  produce  of  water  in  the  marfh. 

Still  the  problem  is  indeterminate,  admitting  many 
folutions.  This  requifite  difcharge  may  be  accomplifhed 
by  a  fhort  but  wide  canal,  or  by  a  longer  and  narrower. 

Let  us  firfl  fee  what  folution  can  be  made,  fo  as  to  accom- 
plifh  our  purpofe  in  the  moft  economical  manner,  that  is, 
by  means  of  the  fmalleft  equation.— We  fhall  give  the 
folution  in  the  form  of  an  example. 

Suppofe  that  the  daily  produce  of  rains  and  fprings 
raifes  the  water  inch  on  an  area  of  a  fquare  league, 
which  gives  about  120,000  cubic  fathoms  of  water. 

Let  the  bottom  of  the  bafon  be  three  feet  below'  the  fur- 
face  of  the  frefhes  in  the  river  at  B  in  winter.  Alfo, 
that  the  flope  of  the  river  is  2  inches  in  100  fathoms,  or 
T^oo-dth,  and  that  the  canal  is  to  be  6  feet  deep. 

The  canal  being  fuppofed  nearly  parallel  to  the  river,, 
it  muft  be  at  leaf!  1800  fathoms  long  before  it  can  be 
admitted  into  the  river,  otherwife  the  bottom  of  the  bog 
will  be  lower  than  the  mouth  of  the  canal  5  and  even 
then  a  hundred  or  two  more  fathoms  added  to  this  will 
give  it  fo  little  flope,  that  an  immenfe  breadth  will  be 
neceflary  to  make  the  difcharge  with  fo  fmall  a  velocity. 

On  the  other  hand,  if  the  flope  of  the  canal  be  made 
equal  to  that  of  the  river,  an  extravagant  length  will  be 
neceffary  before  its  admiflion  into  the  river,  and  many 
obftacles  may  then  intervene.  And  even  then  it  muft 
have  a  breadth  of  13  feet,  as  may  eafily  be  calculated  by 
the  general  hydraulic  theorem.  By  receding  from  each 
of  thefe  extremes,  we  fhall  diminifh  the  expence  of  ex¬ 
cavation.  Therefore, 

Let  x  and  y  be  the  breadth  and  length,  and  h  the 
depth  (6  feet),  of  the  canal.  Let  q  be  the  depth  of 
the  bog  below  the  furface  of  the  river,  oppofite  to  the 

bafon,  D  the  difcharge  in  a  fecond,  and  —  the  flope  of 

the  river.  We  muft  make  hxy  a  minimum,  or 
*y+yx=o. 

The M neral  f°rrimla  gives  the  velocity. 

*Jn.g  (>y fd — o,  1) 

"°>  3  CW— 0, 1).  This  would 
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give  x  and  y  ;  but  the  logarithmic  term  renders  it  very 
complicated.  We  may  make  ufe  of  the  Ample  form 
VN  g  d  .  < — 

“VS-’  making  VnS  "early  lyb.  This  will  be 

fufficjently  exaft  for  all  cafes  which  do  not  deviate  far 
from  this,  beeaufe  the  velocities  are  very  nearly  in  the 
fubduplicate  ratio  of  the  Hopes. 

To  introduce  thefe  data  into  the  equation,  recoiled!: 

*hat  V~7Tx ;  d=~ 77*  As  t0  S>  recoiled!  that 


the  canal  being  fuppofed  of  nearly  equal  length  with 
She  river,  will  exprefs  the  whole  difference  of  height, 


and 


q  is  the  difference  of  height  for  the  canal. 

1* 

This  quantity  being  divided  by  y,  gives  the  value  of 

V _ 

Therefore  the  equation  for  the  canal  be- 
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comes 
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obtain  ^=392  inches, 
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2  l 


and  that  of  the  canal  is 


0,62  i 


fore 


(2z2£?)/=, 

V  100  / 


Width, 

Feet. 

Velocity. 

Inches. 

Slope. 

Length. 

Excavatioa. 

42 

14,28 

T“ffTTS‘ 

2221 

IJ547 
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18.36 
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14I77 

21 

28.57 
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We  have  confidered  this  important  problem  in  its 
moft  Ample  ftate.  If  the  bafon  is  far  from  the  river,  fo 
that  the  drains  are  not  nearly  parallel  to  it,  and  there¬ 
fore  have  lefs  flope  attainable  in  their  courfe,  it  is  more 
difficult.  Perhaps  the  beft  method  is  to  try  tw7o  very 
extreme  cafes  and  a  middle  one,  and  then  a  fourth,  nearer 
to  that  extreme  which  differs  leaf!  from  the  middle  one  in 

the 
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works. 


Hence  we  deduce 


T)3(*+2/;) 


If  we  fubftitute 


thefe  values  in  the  equation  yx+xyzz 0,  and  reduce  it, 
we  obtain  finally, 

N  g  fa  x* 

—  -3*= 8L 


If  we  refolve  this  ^equation  by  making  N  ,§■:=:  (296)*,  or 
87616 inches; /$  =  72, and  £  =  518400,  we 


or  32  feet  8  inches,  and  -t— ,  or 
hx 


V=i8, 36  inches.  Now  putting  thefe  values  in  th& 
e.xaft  formula  for  the  velocity,  we  obtain  the  flope  of 
the  canal,  which  is  nearly  0,62,  inches  in  100 

fathoms. 

Let  /  be  the  length  of  the  canal  in  fathoms.  As  the 
river  has  2  inches  fall  in  100  fathoms,  the  whole  fall  is 


The  difference  of 


ICO  100 

thefe  two  muft  be  3  feet,  which  is  the  difference  between 
the  river  and  the  entry  of  the  canal.  We  have  there- 
2 — 0.62) 


36  inches.  Hence  /r 1:2604 


100 

thorns  •  and  this  multiplied  by  the  fe&ion  of  the  canal 
gives  14 1 77  cubic  fathoms  of  earth  to  be  removed. 

This  may  furely  be  done,  in  moft  cafes,  for  eight  (hil¬ 
lings  each  cubic  fathom,  which  does  not  amount  to  6ccol. 
a  very  moderate  fum  for  completely  draining  of  nine 
fquare  miles  of  country. 

In  order  to  judge  of  the  importance  of  this  problem,, 
we  have  added  two  other  canals,  one  longer  and  the 
other  fhorter,  having  their  widths  and  flopes  fo  adj ufled 
as  to  enfure  the  fame  performance. 


1  m 
U 
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Water-  the  quantity  of  excavation.  This  will  point  out  on 
works.  which  fide  the  minimum  of  excavation  lies,  and  alfo  the 
~  v  mmJ  law  by  which  it  diminifhes  and  afterwards  increafes. 
Then  draw  a  line,  on  which  fet  off  from  one  end  the 
lengths  of  the  canals.  At  each  length  ere&  an  or¬ 
dinate  reprefenting  the  excavation  $  and  draw  a  regular 
curve  through  the  extremities  of  the  ordinates.  From 
that  point  of  the  curve  which  is  neareft  to  the  bafe  line, 
draw  another  ordinate  to  the  bafe.  This  will  point  out 
the  bell  length  of  the  canal  with  fufficient  accuracy.  The 
length  will  determine  the  flope,  and  this  will  give  the 
width,  by  means  of  the  general  theorem.  N.  B .  Thefe 
draining  canals  muft  always  come  off  from  the  bafon  with 
evafated  entries.  This  will  prevent  the  lots  of  much  fall 
at  the  entry. 

Two  canals  may  fometimes  be  neceffary.  In  this  cafe 
expence  may  frequently  be  faved,  by  making  one  canal 
flow  into  the  other.  This,  however,  mult  be  at  fuch  a 
diftance  from  the  bafon,  that  the  fwell  produced  in  the 
other  by  this  addition  may  not  reach  back  to  the  imme¬ 
diate  neighbourhood  of  the  bafon,  other  wife  it  would 
impede  the  performance  of  both.  For  this  purpofe,  re- 
courfe  muft  be  had  to  Problem  III.  in  N°  104.  of  the 
article  River.  We  muft  here  obferve,  that  in  this  re- 
fpeft  canals  differ  exceedingly  from  rivers  ;  rivers  en¬ 
large  their  beds,  fo  as  always  to  convey  every  increafe 
of  waters  }  but  a  canal  may  be  gorged  through  its 
whole  length,  and  will  then  greatly  diminifti  its  dis¬ 
charge.  In  order  that  the  lower  extremity  of  a  canal 
may  convey  the  waters  of  an  equal  canal  admitted  into 
it,  their  jun£lion  muft  be  fo  far  from  the  bafon,  that 
the  fwell  occafioned  by  railing  its  waters  nearly  4  niore 
(viz.  in  the  fubduplicate  ratio  of  I  to  2)  may  not  reach 
back  to  the  bafon. 

This  obfervation  points  out  another  method  of  econo* 
my.  Inftead  of  one  wide  canal,  we  may  make  a  narrower 
one  of  the  whole  length,  and  another  narrow  one  reach¬ 
ing  part  of  the  way,  and  communicating  with  the  long 
canal  at  a  proper  diftance  from  the  bafon.  But  the 
lower  extremity  will  now  be  too  fhallow  to  convey  the 
waters  of  both.  Therefore  raife  its  banks  by  ufing  the 
earth  taken  from  its  bed,  which  muft  at  any  rate  be  dif- 
pofed  of.  Thus  the  waters  will  be  conveyed,  and  the 
expence,  even  of  the  lower  part  of  the  long  canal,  will 
Scarcely  be  increafed. 

Thefe  obfervations  muft  fuffice  for  an  account  of  the 
management  of  open  canals ;  and  we  proceed  to  the  con- 
fideration  of  the  conduct  of  water  in  pipes. 

This  is  much  more  fimple  and  regular,  and  the  ge¬ 
neral  theorem  requires  very  trifling  modifications  for 
adapting  it  to  the  cafes  or  queftions  that  occur  in  the 
pra&ice  of  the  civil  engineer.  Pipes  are  always  made 
round,  and  therefore  cl  is  always  4th  of  the  diameter. 

The  velocity  of  water  in  a  pipe  which  is  in  train,  is 

—  3°7  ( — °»0 
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The  chief  queftions  are  the  following  : 

1.  Given  the  height  H  of  the  refervoir  above 
the  place  of  delivery,  and  the  diameter  and  length  of 
the  pipe,  to  find  the  quantity  of  water  difeharged  in  a 
Second. 
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Let  L  be  the  length,  and  h.  the  fall  which  would  pro¬ 
duce  the  velocity  with  which  the  water  enters  the  pipe,  ( 
and  a&ually  flows  in  it,  after  overcoming  all  obftruc- 
tions.  This  may  be  expreffed  in  terms  of  the  velocity 

V‘  G 


by  G  denoting  the  acceleration  of  gravity,  cor- 

refponding  to  the  manner  of  entry.  When  no  methods 
are  adopted  for  facilitating  the  entry  of  the  water,  by  a 
bell-fhaped  funnel  or  otherwife,  2  G  may  be  affumed 
as  zz  500  inches,  or  42  feet,  according  as  we  meafure 

the  velocity  in  inches  or  feet.  The  flope  is  ^  zz 


H— 


V* 

2  G,  which  muft  be  put  into  the  general  formula. 


the  mean  velocity  V  z=  v, 
proportion  : 
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If  the  pipe  has  any  bendings,  they  muft  be  calculated 
for  in  the  manner  mentioned  in  the  article  River,  N° 
ioi  \  and  the  head  of  water  neceffary  for  overcoming 
.V* 

this  additional  refiftance  being  called  — ,  the  laft  pro¬ 
portion  muft  be  changed  for 

h- K  (4r  +  — )  :  ^’=H  :  V*.. 

\2  G  m  / 

2.  Given  the  height  of  the  refervoir,  the 
length  of  the  pipe,  and  the  quantity  of  water  which  is 
to  be  drawn  off  in  a  fecond  ;  to  find  the  diameter  of  the 
pipe  which  will  draw  it  off  ? 

Let  d  be  confidered  as  zz-  4^  the  diameter,  and  let 
I  :  creprefent  the  ratio  of  the  diameter  of  a  circle  to  its 
circumference.  The  fe&ion  of  the  pipe  is  4  c  dx .  Let 

the  quantity  of  water  per  fecond  be  Q  j  then  13, 

the  mean  velocity.  Divide  the  length  of  the  pipe  by 
the  height  of  the  refervoir  above  the  place  of  delivery^ 
diminifhed  by  a  very  fmall  quantity,  and  call  the  quo¬ 
tient  S.  Confider  this  as  the  flope  of  the  conduit  \  the. 
general  formula  now  becomes 

4^  y/s— lVj-  +  l,°6  ’  J* 

& 

4  c  d«' 


vVate^*. 

works. 


This  would  make  it  very  complicated.  We  may  Simpli¬ 
fy  it  by  the  confideration  that  the  velocity  is  very  fmall 
in  comparifon  of  that  arifing  from  the  height  H  : 
confequently  h  is  very  fmall.  Alfo,  in  the  fame  pipe, 
the  refiftances  are  nearly  in  the  duplicate  ratio  of  the  ve¬ 
locities  when  thefe  are  fmall,  and  when  they  differ  little 

among  tbemfelves.  Therefore  make  b  zz  taking 

Ji  by  guefs,  a  very  little  lefs  than  H.  Then  compute 
the  mean  velocity  v  correfponding  to  thefe  data,  or  take 

it  from  the  table.  If  h  4-  — —  be  =:  H,  we  have  found 
2  (j 


If  not,  make  the  following^ 


which  is  the  fame  with 
v*  H 
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Water¬ 

works. 


Q.  (^7(^-0,0  /  /,  N  T  TT 

,  4T7‘=^7s - 0,3.  C  W-0,1).  We  may 

negledt  the  lad  term  in  every  cafe  of  civil  pra&ice,  and 
alfo  the  fmall  quantity  0,1.  This  gives  the  very  fimple 
formula, 

Q  _  3°7 
4  cd%" 


from  "which  we  readily  deduce 


<v/S 


fcSV.8 
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Water, 

works. 
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This  procefs  gives  the  diameter  fomewhat  too  fmall’. 
But  we  ealily  redlify  this  error  by  computing  the  quan¬ 
tity  delivered  by  the  pipe,  which  will  differ  a  little 
from  the  quantity  propofed.  Then  obferving,  by  this 
equation,  that  two  pipes  having  the  fame  length  and 
the  fame  Hope  give  quantities  of  water,  of  which  the 
fquares  are  nearly  as  the  fifth  powers  of  the  diameter, 
we  form  a  new  diameter  in  this  proportion,  which  will 
be  almoft  perfectly  exadt. 

It  may  be  obferved  that  the  height  affumed  for  deter¬ 
mining  the  Hope  in  thefe  two  queftions  will  feldom  dif¬ 
fer  more  than  an  inch  or  two  from  the  "whole  height  of 
the  refervoir  above  the  place  of  delivery ;  for  in  conduits 
of  a  few  hundred  feet  long,  the  velocity  feldom  exceeds 
four  feet  per  fecond,  which  requires  only  a  head  of  three 
inches. 

As  no  inconvenience  worth  minding  refults  from 
making  the  pipes  a  tenth  of  an  inch  or  fo  wider  than  is 
barely  fufficient,  and  as  this  generally  is  more  than  the 
error  arifing  from  even  a  very  erroneous  affumption  of 
h ,  the  anfwer  firft  obtained  may'  be  augmented  by  one 
or  two-tenths  of  an  inch,  and  then  we  may  be  confident 
that  our  conduit  will  draw  off  the  intended  quantity  of 
water. 

We  prefume  that  every  perfon  who  affumes  the  name 
of  engineer  knows  how  to  reduce  the  quantity  of  water 
meafured  in  gallons,  pints,  or  other  denominations,  to 
cubic  inches,  and  can  calculate  the  gallons,  &c.  furnifh- 
ed  by  a  pipe  of  known  diameter,  moving  with  a  veloci¬ 
ty  that  is  meafured  in  inches  per  fecond.  We  farther 
fuppofe  that  all  care  is  taken  in  the  conftru&ion  of  the 
conduit,  to  avoid  obftrudtions  occafioned  by  lumps  of 
folder  hanging  in  the  infide  of  the  pipes  j  and,  particu¬ 
larly,  that  all  the  cocks  and  plugs  by  the  Way  have 
watenvays  equal  to  the  fe&ion  of  the  pipe.  Underta¬ 
kers  are  moft  tempted  to  fail  here,  by  making  the  cocks 
too  fmall,  becaufe  large  cocks  are  very  coftly.  But  the 
employer  fhould  be  fcrupuloufiy  attentive  to  this  $  be¬ 
caufe  a  fimple  contradlion  of  this  kind  may  be  the 
throwing  away  of  many  hundred  pounds  in  a  wide  pipe, 
which  yields  no  more  water  than  can  pafs  through  the 
fmall  cock. 

The  chief  obftrudlions  arife  from  the  depofition  of 
fand  or  mud  in  the  lower  parts  of  pipes,  or  the  collec¬ 
tion  of  air  in  the  upper  parts  of  their  bendings.  The 
velocity  being  always  very  moderate,  fuch  depofitions  of 
heavy  matters  are  unavoidable.  The  utmoft  care  fhould 
therefore  be  taken  to  have  the  water  freed  from  all  fuch 
things  at  its  entry  by  proper  filtration  ;  and  there  ought 
to  be  cleanfing  plugs  at  the  lower  parts  of  the  bendings, 
or  rather  a  very  little  way  beyond  them.  When  thefe 
are  opened,  the  -water  iffues  with  greater  velocity,  and 
.-earries  the  depofitions  with  it. 

I  is  much  more  difficult  to  get  rid  of  the  air  which 


chokes  the  pipes  by  lodging  in  their  upper  parts.  This 
is  fometimes  taken  in  along  with  the  water  at  the  re¬ 
fervoir,  when  the  entry  of  the  pipe  is  too  near  the  fur- 
face.  T.his  fhould  be  carefully  avoided,  and  it  cods  no 
trouble  to  do  fo.  If  the  entry  of  the  pipe  is  two  feet 
under  the  furface,  no  air  can  ever  get  in.  Floats  fhould 
be  placed  above  the  entries,  having  lids  hanging  from 
them,  which  will  fhut  the  pipe  before  the  water  runs 
too  low. 

But  air  is  alfo  difengaged  from  fpring-water  by  mere¬ 
ly  palling  along  the  pipe.  When  pipes  are'  fupplied  by 
an  engine,  air  is  very  often  drawn  in  by  the  pumps  in  a 
difengaged  date.  It  is  alfo  difengaged  from  its  date  of 
chemical  union,  when  the  pumps  have  a  fudtion-pipe  of 
10  or  1 2  feet,  which  is  very  common.  In  whatever 
wtay  it  is  introduced,  it  colledls  in  all  the  upper  part  of 
bendings,  and  chokes  the  paffage,  fo  that  fometimes  noJt 
a  drop  of  water  is  delivered.  Our  cocks  fhould  be 
placed  there,  which  fhould  be  opened  frequently  by 
perfons  who  have  this  in  charge.  Defaguliers  defcribes 
a  contrivance  to  be  placed  on  all  fuch  eminences,  which 
does  this  of  itfelf.  It  is  a  pipe  with  a  cock,  terminat¬ 
ing  in  a  fmall  cidern.  The  key  of  the  cock  has  a  hol¬ 
low  ball  of  copper  at  the  end  of  a  lever.  When  there 
is  no  air  in  the  main  pipe,  water  comes  out  by  this  dif- 
charger,  fills  the  cidern,  raifes  the  ball,  and  thus  diuts 
the  cock.  But  when  the  bend  of  the  main  contains 
air,  it  rifes  into  the  cidern,  and  occupies  the  upper  part 
of  it.  Thus  the  floating  ball  falls  down,  the  cock  opens 
and  lets  out  the  air,  and  the  cidern  again  filling  with 
water,  the  ball  rifes,  and  the  cock  is  again  fhut. 

A  very  neat  contrivance  for  this  purpofe  was  invent¬ 
ed  by  the  late  Profeffor  Ruffel  of  Edinburgh.  The  cy¬ 
lindrical  pipe  BCDE  (fig.  3.),  at  the  upper  end  of  apjg.^. 
bending  of  the  main,  is  fcrewed  on,  the  upper  end  of 
which  is  a  flat  plate  perforated  writh  a  fmall  hole  E. 

This  pipe  contains  a  hollow  copper  cylinder  G,  to  the 
upper  part  of  which  is  fadened  a  piece  of  foft  leather 
H.  When  there  is  air  in  the  pipe,  it  comes  out  by  the 
hole  A,  and  occupies  the  difcharger,  and  then  efcapes 
through  the  hole  F.  The  water  follow's,  and,  rifing  in 
the  difcharger,  lifts  up  the  hollow  cylinder  G,  caufing 
the  leather  H  to  apply  itfelf  to  the  plate  CD,  and  fhut 
the  hole.  Thus  the  air  is  difcharged  without  the  {mail¬ 
ed:  lofs  of  water. 

It  is  of  the  mod  material  confequence  that  there  be 
no  con  trad! ion  in  any  part  of  a  conduit.  This  is  evi¬ 
dent  ^  but  it  is  alfo  prudent  to  avoid  all  unneceffary  en¬ 
largements.  For  when  the  conduit  is  full  of  -water 
moving  along  it,  the  velocity  in  every  fedlion  is  inverfe- 
ly  proportional  to  the  area  of  the  fedlion  :  it  is  therefore 
diminiffied  wherever  the  pipe  is  enlarged  ;  but  it  mud 
again  be  increafed  where  the  pipe  contradls.  This  can¬ 
not  be  without  expending  force  in  the  acceleration. 

This  confumes  part  of  the  impelling  power,  whether 
this  be  a  head  of  wrater,  or  the  force  of  an  engine.  See 
what  is  faid  on  this  fubjedl  in  the  article  Pumps,  N°  83, 

&c.  Nothing  is  gained  by  any  enlargement  ^  and  every 
contradlion,  by  requiring  an  augmentation  of  velocity, 
employs  a  part  of  the  impelling  force  precifely  equal  to 
the  weight  of  a  column  of  water  whole  bafe  is  the  con- 
tradled  paffage,  and  whofe  height  is  the  fall  which 
would  produce  a  velocity  equal  to  this  augmentation. 

This  point  feems  to  have  been  quite  overlooked  by  enr 
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- point  feems  to  have  been  quite  v,. w ™ 

gineers  of  the  fird  eminence,  and  has  in  many  indances 

greatly 
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Water-  greatly  diminiihed  the  performance  of  their  beft  works, 
works.  jt  j*s  n0  iefs  detrimental  in  open  canals  ;  becaufc  at 
every  contraction  a  fmall  fall  is  required  for  reftoring 
the  velocity  loft  in  the  enlargement  of  the  canal,  by 
which  the  general  Hope  and  velocity  are  diminiihed. 
Another  point  which  muft  be  attended  to  in  the  con¬ 
ducting  of  water  is,  that  the  motion  fliould  not  be  fub- 
fultory,  but  continuous.  When  the  water  is  to  be  driven 
along  a  main  by  the  ftrokes  of  a  reciprocating  engine, 
it  fliould  be  forced  into  an  air-box,  the  fpring  of  which 
may  preferve  it  in  motion  along  the  whole  fubfequent 
main.  If  the  water  is  brought  to  reft  at  every  fuceef- 
ftve  ftroke  of  the  pifton,  the  whole  mafs  muft  again  be 
put  in  motion  through  the  whole  length  of  the  main. 
This  requires  the  fame  ufelefs  expenditure  of  power  as 
to  communicate  this  motion  to  as  much  dead  matter  ; 
and  this  is  over  and  above  the  force  which  may  be  ne- 
ceffary  for  raifing  the  water  to  a  certain  height ;  which 
is  the  only  circumftance  that  enters  into  the  calculation 
of  the  power  of  the  pump-engine. 

An  air-box  removes  this  imperfection,  hecaufe  it 
keeps  up  the  motion  during  the  returning  ftroke  of  the 
pifton.  The  compreflion  of  the  air  by  the  aCUve  ftroke 
of  the  pifton  muft  be  fuch  as  to  continue  the  impulfe  in 
oppofition  to  the  contrary  preffure  of  the  water  (if  it  is 
to  be  raifed  to  fome  height),  and  in  oppofition  to  the 
friClion  or  other  refiftances  which  arife  from  the  motion 
that  the  water  really  acquires.  Indeed  a  very  confider- 
able  force  is  employed  here  alfo  in  changing  the  motion 
of  the  water,  which  is  forced  out  of  the  capacious  air- 
box  into  the  narrow  pipe  ;  and  when  this  change  of  mo¬ 
tion  is  not  judicioufly  managed,  the  expenditure  of 
power  may  be  as  great  as  if  all  were  brought  to  reft 
and  again  put  in  motion.  It  may  even  be  greater, 
by  caufing  the  water  to  move  in  the  oppofite  direction 
to  its  former  motion.  Of  fuch  eonfequence  is  it  to  have 
all  thefe  circuraftances  fcientifically  confidered.  It  is  in 
fuch  particulars,  unheeded  by  the  ordinary  herd  of  en¬ 
gineers  or  pump-makers,  that  the  fuperiority  of  an  in¬ 
telligent  praClitioner  is  to  be  feen. 

Another  material  point  in  the  conduCt  of  water  in 
pipes  is  the  diftribution  of  it  to  the  different  perfons 
who  have  occafion  for  it.  This  is  rarely  done  from  the 
riling  main.  It  is  ufual  to  fend  the  whole  into  a  ciftern, 
from  which  it  is  afterwards  conduCted  to  different  places 
in  feparate  pipes.  Till  the  difeovery  of  the  general 
theorem  by  the  chevalier  Buat,  this  has  been  done  with 
great  inaccuracy.  Engineers  think  that  the  different 
purchafers  from  water-works  receive  in  proportion  to 
their  refpeCtive  bargains  when  they  give  them  pipes 
whofe  areas  are  proportional  to  thefe  payments.  But 
we  now  fee,  that  when  thefe  pipes  are  of  any  confider- 
able  length,  the  waters  of  a  larger  pipe  run  with  a 
greater  velocity  than  thofe  of  a  fmaller  pipe  having  the 
fame  dope.  A  pipe  of  two  inches  diameter  will  give 
much  more  water  than  four  pipes  of  one  inch  diameter; 
it  will  give  as  much  as  five  and  a  half  fuch  pipes,  or 
more  •,  becaufe  the  fquares  of  the  difeharges  are  very 
nearly  as  the  fifth  powers  of  the  diameters.  This  point 
ought  therefore  to  be  carefully  confidered  in  the  bar¬ 
gains  made  with  the  proprietors  of  water-works,  and 
the  payments  made  in  this  proportion.  Perhaps  the 
moft  unexceptionable  method  would  be  to  make  a  dou¬ 
ble  diftribution.  Let  the  water  be  firft  let  off  in  its 
proper  proportions  into  affecond  feiies  of  fmall  citterns, 


and  let  each  have  a  pipe  which  will  convey  the  whole  Water- 
water  that  is  difeharged  into  it.  The  firft  diftribution  ,  we>rk9‘ 
may  be  made  entirely  by  pipes  of  one  inch  in  diame- 
ter  ;  this  would  leave  nothing  to  the  calculation  of  the 
diftributor,  for  every  man  would  pay  in  proportion  to, 
the  number  of  fuch  pipes  which  run  into  his  own  cif¬ 
tern. 

In  many  cafes,  however,  water  is  diftributed  by  pipes 
derived  from  a  main.  And  here  another  circumftance 
comes  into  aCtion.  When  water  is  paffing  along  a  pipe, 
its  preffure  on  the  fides  of  the  pipe  is  diminiihed  by  its 
velocity  ;  and  if  a  pipe  is  now  derived  from  it,  the 
quantity  di-awn  off  is  alfo  diminiftied  in  the  fubduplicate 
ratio  of  the  preffures.  If  the  preffure  is  reduced  to 
one-fourth,  one-ninth,  one-fixteentli,  &c.  the  difeharge 
from  the  lateral  pipe  is  reduced  to  one-half,  one-third, 
one-fourth,  &c. 

It  is  therefore  of  great  importance  to  determine,  what 
this  diminution  of  preffure  is  which  arifes  from  the  mo¬ 
tion  along  the  main. 

It  is  plain,  that  if  the  water  fuffered  no  refiftance  in 
the  main,  its  velocity  would  be  that  with  which  it  en¬ 
tered,  and  it  would  pafs  along  without  exerting  any 
preffure.  If  the  pipe  were  fhut  at  the  end,  the  preffure 
on  the  fides  would  be  the  full  preffure  of  the  head  of 
water.  If  the  head  of  water  remain  the  fame,  and  the 
end  of  the  tube  be  contracted,  but  not  flopped  entirely, 
the  velocity  in  the  pipe  is  diminiftied.  If  we  would 
have  the  velocity  in  the  pipe  with  this  contracted  mouth 
augmented  to  what  it  was  before  the  contraction  was 
made,  we  muft  employ  the  preffure  of  a  pifton,  or  of  a 
head  of  water.  Th  is  propagated  through  the  fluids 
and  thus  a  preffure  is  immediately  excited  on  the  fides 
of  the  pipe.  New  obftruCtions  of  any  kind,  arifing 
from  friCtion  or  any  other  caufe,  produce  a  diminution 
of  velocity  in  the  pipe.  But  when  the  natural  velocity 
is  checked,  the  particles  reaCt  on  what  obftruCts  their 
motion ;  and  this  aCt ion  is  uniformly  propagated  through 
a  perfect  fluid  in  every  direction.  The  reliftance  there¬ 
fore  which  wTe  thus  aferibe  to  friCtion,  produces  the 
fame  lateral  preffure,  which  a  contraction  of  the  ori¬ 
fice,  which  equally  diminifhes  the  velocity  in  the  pipe, 
would  do.  Indeed  this  is  demonftrable  from  any  di- 
ftinCt  notions  that  we  can  form  of  thefe  obftruCtions. 

They  proceed  from  the  want  of  perfeCt  fmoothnefs, 
which  obliges  the  particles  next  the  fides  to  move  in 
undulated  lines.  This  excites  tranfverfe  forces  in  the 
fame  manner  as  any  conftrained  curvilineal  motion.  A 
particle  in  its  undulated  path  tends  to  efcape  from  it, 
and  aCts  on  the  lateral  particles  in  the  fame  manner  that 
it  would  do  if  moving  lingly  in  a  capillary  tube  having 
the  fame  undulations  ;  it  would  prefs  on  the  concave 
fide  of  every  fuch  undulation.  Thus  a  preffure  is  ex¬ 
erted  among  the  particles,  which  is  propagated  to  the 
fides  of  the  pipe  ;  or  the  diminution  of  velocity  may 
arife  from  a  vifeidity  or  want  of  perfeCt  fluidity.  This 
obliges  the  particle  immediately  preffed  to  drag  along 
with  it  another  particle  which  is  withheld  by  adhe-. 
fion  to  the  fides.  This  requires  additional  preffure 
from  a  pifton,  or  an  additional  head  of  water  ;  and 
this  preffure  alfo  is  propagated  to  the  fides  of  the 
pipe. 

Hence  it  fhould  follow,  that  the  preffure  which  water  * 
in  motion  exerts  on  the  fides  of  its  conduit  is  equal  to 
that  which  is  competent  to  the  head  of  water  which 
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"works"  *mPc^s  ^  ^nto  ^ie  P*Pe>  diminiilied  by  tlie  head  of  water 
^  *  ,  competent  to  the  adlual  velocity  with  which  it  moves 

along  the  pipe.  Let  H  reprefent  the  head  of  %vater 
which  impels  it  into  the  entry  of  the  pipe,  and  h  the 
head  which  would  produce  the  ,a&ual  velocity  j  then 
H — h  is  the  column  which  would  produce  the  preffure 
exerted  on  its  fidcs. 

This  is  abundantly  verified  by  very  Ample  experi¬ 
ments.  Let  an  upright  pipe  be  inferted  into  the  fide  of 
the  main  pipe.  When  the  water  runs  out  by  the  mouth 
of  the  main,  it  will  rife  in  this  branch  till  the  weight 
of  the  column  balances  the  preffure  that  fupports  it  -5 
and  if  we  then  ascertain  the  velocity  of  the  iffuing  wa 
ter  by  means  of  the  quantity  difeharged,  and  compute 
f  the  head  or  height  neceflary  for  producing  this  vtloci 

ty,  and  fubtraft  this  from  the  height  of  water  above  the 
entry  of  the  main,  we  (ball  find  the  height  in  the  branch 
pfrecifely  equal  to  their  difference.  Our  readers  may 
fee  this  by  examining  the  experiments  related  by  Gravtf- 
ande,  and  ffill  better  by  confulting  the  experiments 
narrated  by  Boffut,  §  558.  which  are  detailed  with 
great  minutenefs  \  the  rcfults  correfponded  accurately 
with  this  propofition.  The  experiments  indeed  were 
not  heights  of  water  fupported  by  this  preflure,  but 
water  expelled  by  it  through  the  fame  orifice.  Indeed 
the  truth  of  the  propofition  appears  in  every  way  we 
can  confider  the  motion  of  water.  And  as  it  is  of  the 
firft  importance  in  the  pra&ice  of  conducing  water  (for 
reafons  which  will  prefently  appear),  it  merits  a  parti¬ 
cular  attention.  When  an  inclined  tube  is  in  train, 
the  accelerating  power  of  the  water  (or  its  weight  dimi- 
nilhed  in  the  proportion  of  the  length  of  the  oblique  co¬ 
lumn  to  its  vertical  height,  or  its  weight  multiplied  by 

the  fra&ion  1,  which  expreffes  the  Hope),  is  in  equili- 

brio  with  the  obftru£lions  ;  and  therefore  it  exerts  no 
preffure  on  the  pipe  but  what  arifes  from  its  weight 
alone.  Any  part  of  it  would  continue  to  Hide -down 
the  inclined  plane  with  a  conftant  velocity,  though  de¬ 
tached  from  what  follows  it.  It  therefore  derives  no 
preffure  from  the  head  of  water  which  impelled  it  into 
the  pipe.  The  fame  muff  be  faid  of  a  horizontal  pipe 
infinitely  fmooth,  or  oppofing  no  refiftance.  The  water 
would  move  in  this  pipe  with  the  full  velocity  due  to 
the  head  of  water  which  impels  it  into  the  entry.  But 
when  the  pipe  oppofes  an  obftru£lion,  the  head  of  water 
is  greater  than  that  which  would  impel  it  into  the  pipe 
with  the  velocity  that  it  a&ually  has  in  it  5  and  this  ad¬ 
ditional  preflure  is  propagated  along  the  pipe,  where  it 
is  balanced  by  the  a&ual  refiftance,  and  therefore  ex¬ 
cites  a  quaqua  verfum  preffure  on  the  pipe.  In  ftiort, 
whatever  part  of  the  head  of  water  in  the  refervoir,  or 
of  the  preflure  which  impels  it  along  the  tube,  is  not 
employed  in  producing  velocity,  is  employed  in  a&ing 
againft  fome  obftruriion,  and  excites  (by  the  rea£tion 
of  this  obftruffion)  an  equal  preffure  on  the  tube.  The 
rule  therefore  is  general,  but  is  fubjeft  to  fome  modifi¬ 
cations  which  deferve  our  attention. 

Fig.  4.  Amply  inclined  pipe  BC  (fig.  4.)  the  preffure 

on  any  point  S  is  equal  to  that  of  the  head  AB  of  water 
\*hich  impels  the  water  into  the  pipe,  wanting  or  minus 
that  of  the  head  of  water  which  would  communicate  to 
it  the  velocity  with  which  it  a&ually  moves.  This  we 
fliall  call  vV,  and  confider  it  as  the  weight  of  a  column 


Wat 

of  water  wliofe  length  alfo  is  x.  In  like  manner  II 
may  be  the  column  AB,  which  impels  the  water  into 
the  pipe,  and  would  communicate  a  certain  velocity  ; 
and  h  may  reprefent  the  column  which  would  commu¬ 
nicate  the  adual  velocity.  We  have  therefore  .rzr 

11— h. 

In  the  pipe  HIKL,  the  preflure  at  the  point  I  h 
AH — h— 10,  =H — h—10  •  and  the  preffure  at  K  is 
H — Z-fPK. 

And  in  the  pipe  DEFG,  the  preffure  on  E  is  rr:  AR 
—// — EM,  rrli — h — EM  5  and  the  preflure  at  F  is  H 
— //+ FM. 

W  e  muff  carefully  diflinguifh  this  preffure  on  any 
fquare  inch  of  the  pipe  from  the  obftru&ion  or  refiftance 
which  that  inch  a&ually  exerts,  and  which  is  part  of  the 
caufe  of  this  preffure.  The  preflure  is  (by  the  laws  of 
hydroftatics)  the  fame  with  that  exerted  on  the  water 
by  a  fquare  inch  of  the  pifton  or  forcing  head  of  water. 
J'his  mull  balance  the  united  obftru&ions  of  the  whole 
pipe,  in  as  far  as  they  are  not  balanced  by  the  relative 
weight  of  the  water  in  an  enclofed  pipe.  Whatever  be 
the  inclinat  ion  of  a  pipe,  and  the  velocity  of  the  water 
in  it,  there  is  acertain  part  of  this  refiftance  which  may 
not  be  balanced  by  the  tendency  which  the  water  ha  £ 
to  Aide  along  it,  provided  the  pipe  be  long  enough  5  or 
if  the  pipe  is  too  ihort,  the  tendency  down  the  pipe  may 
more  than  balance  all  the  refiftances  that  obtain  below. 
In  the  firft  cafe,  this  overplus  muft  be  balanced  by  an 
additional  head  of  water  )  and  in  the  latter  cafe  the  pipe 
is  not  in  train,  and  the  water  will  accelerate*  There  is 
femething  in  the  mechanifm  of  thefe  motions  which 
makes  a  certain  length  of  pipe  neceflary  for  bringing  it 
into  train  ;  a  certa«i  portion  of  the  furface  which  a£Is 
in  concert  in  obftrufting  the  motion.  We  do  not  com¬ 
pletely  underftand  this  circumftance,  but  we  can  form  a 
pretty  diftinft  notion  of  its  mode  of  a6ling.  The  film 
of  water  contiguous  to  the  pipe  is  withheld  by  the  ob- 
ftru£tion,  but  glides  along  5  the  film  immediately  with¬ 
in  this  is  withheld  by  the  outer  film,  but  glides  through 
it  :  and  thus  all  the  concentric  films  glide  within  thofe 
around  them,  fomewhat  like  the  Hiding  tubes  of  a  fpy- 
glafs,  when  we  draw  it  out  by  taking  hold  of  the  tnd 
of  the  innermoft.  Thus  the  fecond  film  paffes  beyond 
the  firft  or  outermoft,  and  becomes  the  outermoft,  and 
rubs  along  the  tube.  The  third  does  the  fame  in  its 
turn  )  and  thus  the  central  filaments  come  at  laft  to  the 
outfide,  and  all  fuftain  their  greateft  poflible  obftru&ion. 
When  this  is  aecompliftied,  the  pipe  is  in  train.  This 
requires  a  certain  length,  which  we  cannot  determine 
by  theory.  We  fee,  however,  that  pipes  of  greater  dia¬ 
meter  muft  require  a  greater  length,  and  thk  in  a  pro¬ 
portion  which  is  probably  that  of  the  number  of  fila¬ 
ments,  or  the  fquare  of  the  diameter.-  Buat  found  this 
fuppofition  agree  well  enough  with  his  experiments.  A 
pipe  of  one  inch  in  diameter  fuftained  no  change  of  ve¬ 
locity  by  gradually  fhortening  it  till  he  reduced  it  to  fix 
feet,  and  then  it  difeharged  a  little  more  water.  A  pipe 
of  two  inches  diameter  gave  a  fenfible  augmentation  of 
velocity  when  fhortened  to  25  feet.  He  therefore  fays, 
that  the  fquare  of  the  diameter  in  inches,  multiplied  by 
72,  will  exprefs  (in  inches)  the  length  neceflary  for  put¬ 
ting  any  pipe  in  train. 

The  refiftance  exerted  by  a  fquare  inch  of  the  pipe 
makes  but  a  final!  part  of  the  preffure  which  the  whole 

refiffanees 
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’ater-  refinances  occafion  to  be  exerted  there  before  they  can 

be  overcome.  The  refinance  may  be  reprefented  by 

when  d  is  the  hydraulic  depth  (one-fourth  of  the  dia¬ 
meter),  and  s  the  length  of  a  column  whofe  vertical 
height  is  one  inch,  and  it  is  the  relative  weight  of  a 
column  of  water  whofe  bafe  is  a  fquare  ineh,  and  height 
is  </.  For  the  refinance  of  any  length  s  of  pipe  which 
is  in  train,  is  equal  to  the  tendenev  of  the  water  to  Hide 
down  (being  balanced  by  it)  ;  that  is,  is  eq  >al  to  the 

weight  of  this  column  multiplied  by  The  magni¬ 
tude  of  this  column  is  had  by  multiplying  its  length  by 
its  fe£lion.  The  fe<ftion  is  the  produ£l  of  the  border  h 
or  circumference,  multiplied  by  the  mean  depth  d,  or  it 
is  bd.  This  multiplied  by  the  length,  is  b  ds  ;  and  this 

multiplied  by  the  flope  ~  is  b  d ,  the  relative  weight  of 


the  column  whofe  length  is  j*.  The  relative  weight  of 


one  inch  is  therefore  — and  this  is  in  equilibrio  with 

the  refinance  of  a  ring  of  the  pipe  one  inch  broad. 
This,  when  unfolded,  is  a  parallelogram  b  inches  in 


length.  One  inch  of  this  therefore  is  — ,  the  relative 

s 

weight  of  a  column  of  water  having  d  for  its  height  and 
a  fquare  inch  for  its  bafe.  Suppofe  the  pipe  four  inelies 
in  diameter,  and  the  flope  r=  253,  the  rtfiftanee  is  one 
grain  ;  for  an  inch  of  water  weighs  253  grains. 

This  knowledge  of  the  prefiure  of  water  in  motion  is 
of  great  importance.  In  the  management  of  rivers  and 
canals  it  inflru&s  us  concerning  the  damages  which  they 
produce  in  their  beds  by  tearing  up  the  foil  ;  it  informs 
us  of  the  ftrength  which  we  muft  give  to  the  banks  : 
but  it  is  of  more  confequence  in  the  management  of  elofe 
conduits.  Bv  this  we  mufl  regulate  the  ftrength  of  our 
pipes ;  by  this  alfo  we  muft  afeertain  the  quantities  of 
water  which  may  be  drawn  off  by  lateral  branches  from 
any  main  conduit. 

With  refpeft  to  the  firft  of  thefe  obje6ls,  where  fe- 
curity  is  our  foie  concern,  it  is  proper  to  eonfider  the 
prefiure  in  the  moft  unfavourable  cireumftances,  viz. 
when  the  end  of  the  main  is  (hut.  This  cafe  is  not 
Unfrequent.  Nay,  when  the  water  is  in  motion,  its  ve¬ 
locity  in  a  conduit  feldom  exceeds  a  very  few  feet  in  a 
fecond.  Eight  feet  per  fecond  requires  only  one  foot 
of  water  to  produce  it.  We  (hould  therefore  eftimate 
the  drain  on  all  conduits  by  the  whole  height  of  the  re- 
fervoir. 

In  order  to  adjuft  the  ftrength  of  a  pipe  to  the  drain, 
we  may  conceive  it  as  confiding  of  two  half  cylinders 
of  infuperable  ftrength,  joined  along  the  two  Teams, 
where  the.  ftrength  is  the  fame  with  the  ordinary 
ftrength  of  the  materials  of  which  it  is  made.  The  in- 
fide  preffure  tends  to  burft  the  pipe  by  tearing  open 
thefe  Teams  ;  and  each  of  thefe  two  (earns  is  equal  to  the 
weight  of  a  column  of  water  whofe  height  is  the  depth 
of  the  feam  below  the  furface  of  the  refervoir,  and  whofe 
bafe  is  an  ineh  broad  and  a  diameter  of  the  pipe  in 
length.  This  follows  from  the  common  principles  of 

hydroftatics. 

Suppofe  the  pipe  to  be  of  lead,  one  foot  in  diameter 
and  100  feet  under  the  furface  of  the  refervoir.  Water 
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weighs  6 2-J-  pounds  per  foot.  The  bafe  of  our  column 
is  therefore  TVth  of  a  foot,  and  the  tendency  to  burft 
the  pipe  is  1 00  X  6 2^  X  ?Vhrr 6r4° *  =521  pounds 
nearly.  Therefore  an  inch  oi  one  feam  1  drained  by 
260^  pounds.  A  rod  of  lead  one  inch  fquare  is  pulled 
a  funder  by  860  pounds  (fee  STRENGTH  of  Materials , 
N  40*!*  1  here  fore,  if  the  thickneis  of  the  feam  is 

mehes,  or  one-third  of  an  inch,  it  will  juft  with- 
ftand  this  drain.  But  we  muft  make  it  much  ftronger 
than  this,  efpecially  if  the  pipe  lead''  from  an  engine 
which  fends  the  water  along  it  by  darts.  Belidor  and 
Defaguliers  have  given  tables  of  the  thicknefs  and 
weights  of  pipes  which  experience  has  found  fufHcient 
for  the  different  materials  and  depths.  Defaguliers  fays, 
that  a  leaden  pipe  of  three-fourths  of  an  inch  in  thick¬ 
nefs  is  ftrong  enough  for  a  height  of  140  feet  and  dia¬ 
meter  of  feven  inches.  From  this  we  may  calculate -all 
others.  Belidor  fays,  that  a  leaden  pipe  1  2  inches  dia¬ 
meter  and  60  feet  deep  (hould  be  half  an  inch  thick  : 
but  thefe  things  will  be  more  properly  computed  by 
means  of  the  lift  given  in  N°  40  of  the  article  STRENGTH 
of  Materials . 

The  application  whieh  we  are  moft  anxious  to  make 
of  the  knowledge  of  the  preffure  of  moving  waters  is 
the  derivation  from  a  main  conduit  by  lateral  branches* 
This  occurs  very  frequently  in  the  diftribution  of  wa¬ 
ters  among  the  inhabitants  of  towns;  and  it  is  fo  im- 
perfe&ly  underftood  by  the  greateft  part  of  tliofe  who 
take  the  name  of  engineers,  that  individuals  have  no  fc- 
curity  that  they  (hall  get  even  one  half  of  the  water 
they  bargain  and  pay  for  ;  yet  this  may  be  as  accurate¬ 
ly  afeertained  as  any  other  problem  in  hydraulics  by 
means  of  our  general  theorem.  The  cafe  therefore 
merits  our  particular  attention. 

It  appears  to  be  determined  already,  when  we  have 
afeertained  the  preffures  by  which  the  water  is  impelled 
into  thefe  lateral  pipes,  efpecially  after  we  have  faid 
that  the  experiments  of  Boffut  on  the  a&ual  difeharges 
from  a  lateral  pipe  fully  eonfirin  the  theoretical  do&rine. 
But  much  remains  to  be  confidered.  We  have  feen  that 
there  is  a  vaft  difference  between  the  difeharge  made 
through  a  hole,  or  even  through  a  ffiort  pipe,  and  the 
difeharge  from  the  far  end  of  a  pipe  derived  from  a 
main  eonduit.  And  even  when  this  has  been  afeer¬ 
tained  by  our  new  theory,  the  difeharge  thus  modified 
will  be  found  confiderably  different  from  the  real  date 
of  things  :  For  when  water  is  flowing  along  a  main 
with  a  known  velocity,  and  therefore  exerting  a  known 
prefiure  on  the  eircle  which  we  propofe  for  the  entry  of 
a  bran  eh,  if  we  infert  a  branch  there  water  will  go  along 
it :  but  this  will  generally  make  a  confiderable  change 
in  the  motion  along  the  main,  and  therefore  in  the  pref¬ 
fure  which  is  to  expel  the  water.  It  alfo  makes  a  con¬ 
fiderable  change  in  the  whole  quantity  which  paffes 
along  the  anterior  part  of  the  main,  and  a  dill  greater 
change  on  what  moves  along  that  part  of  it  which  lies 
beyond  the  branch  :  it  therefore  affe<fts  the  quantity  ne- 
ceffary  for  the  whole  fupply,  the  force  that  is  required 
for  propelling  it,  and  the  quantity  delivered  by  other 
branches.  This  part  therefore  of  the  management  of 
water  in  conduits  is  of  eonfiderable  importance  and  in¬ 
tricacy.  We  can  propofe  in  this  place  nothing  more 
than  a  folution  of  fuch  leading  queftions  as  involve  the 
chief  cireumftances,  recommending  to  our  readers  the 
perufal  of  original  works  on  this  fubjeft.  M.  Boffut’s 
4  P  experiments 
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Water-  experiments  are  fully  competent  to  the  eftablifhment  of 
WQ*ks-  the  fundamental  principle.  The  hole  through  which  the 
lateral  difcharges  were  made  was  but  a  few  feet  from 
the  refervoir.  The  pipe  was  fucceftively  lengthened,  by 
which  the  refiftances  were  increafed,  and  the  velocity 
diminifhed.  But  this  did  not  affe£l  the  lateral  dis¬ 
charges,  except  by  affe&ing  the  prelTures  ;  and  the  dif¬ 
charges  from  the  end  of  the  main  were  fuppofed  to  be 
the  fame  as  when  the  lateral  pipe  was  not  inferted. 
Although  this  was  not  ftri£lly  true,  the  difference  wras 
infenfible,  becaufe  the  lateral  pipe  had  but  about  the 
3  8th  part  of  the  area  of  the  main. 

Suppofe  that  the  difcharge  from  the  refervoir  remains 
the  fame  after  the  derivation  of  this  branch,  then  the 
motion  of  the  water  all  the  way  to  the  infertion  of  the 
branch  is  the  fame  as  before  ;  but,  beyond  this,  the  dif¬ 
charge  is  diminifhed  by  all  that  is  difcharged  by  the 
branch,  with  the  head  x  equivalent  to  the  preffure  on 
the  fide.  The  difcharge  by  the  lower  end  of  the  main 
being  diminifhed,  the  velocity  and  refiftance  in  it  are 
alfo  diminifhed.  Therefore  the  difference  between  x 
and  the  head  employed  to  overcome  the  fri6iion  in 
this  fecond  cafe,  would  be  a  ncedlefs  or  inefficient 
part  of  the  whole  load  at  the  entry,  which  is  impoflible  } 
for  every  force  produces  an  effeft,  or  it  is  deffroyed  by 
fome  rca£iion.  The  eife£f  of  the  forcing  head  of  water 
is  to  produce  the  greatefl  difcharge  correfponding  to 
the  obftru&ions ;  and  thus  the  difcharge  from  the  re¬ 
fervoir,  or  the  fupply  to  the  main,  muff  be  augmented 
by  the  infertion  of  the  branch,  if  the  forcing  head  of 
water  remains  the  fame.  A  greater  portion  therefore 
of  the  forcing  head  was  employed  in  producing  a  great¬ 
er  difcharge  at  the  entry  of  the  main,  and  the  remain¬ 
der,  lefs  than  x,  produced  the  preffure  on  the  fides.  This 
head  was  the  one  competent  to  the  obftru&ions  refult- 
ing  from  the  velocity  beyond  the  infertion  of  the 
branch  ;  and  this  velocity,  diminifhed  by  the  difcharge 
already  made,  was  lefs  than  that  at  the  entry,  and  even 
than  that  of  the  main  without  a  branch.  This  will  ap¬ 
pear  more  diftinftly  by  putting  the  cafe  into  the  form 
of  an  equation.  Therefore  let  H — x  be  the  height  due 
to  the  velocity  at  the  entry,  of  which  the  effedl  obtains 
only  horizontally.  The  head  x  is  the  only  one  which 
adfs  on  the  fides  of  the  tube,  tending  to  produce  the 
difcharge  by  the  branch,  at  the  fame  time  that  it  mull 
overcome  the  obftru&ions  beyond  the  branch.  If  the 
orifice  did  not  exift,  and  if  the  force  producing  the  ve¬ 
locity  on  a  fhort  tube  be  reprefented  by  2  G,  and  the 
fe&ion  of  the  main  be  A,  the  fupply  at  the  entry  of  the 
main  would  be  A  sfiG^Jtt—x;  and  if  the  orifice 
had  no  influence  on  the  value  of  x9the  difcharge  by  the 
•  f  X 

orifice  would  be  D  V  — ,  D  being  its  difcharge  by 

means  of  the  head  H,  when  the  end  of  the  main  is  {hut  } 
for  the  difcharges  are  in  the  fubduplicate  ratio  of  the 
heads  of  water  by  which  they  are  expelled  }  and  there¬ 
fore  H  :  : D  ^ But  we  havefeen 

that  x  muft  diminifh  }  and  we  know  that  the  obftruc- 
tions  are  nearly  as  the  fquare  roots  of  the  velocities, 
when  thefe  do  not  differ  much  among  themfelves. 
Therefore  calling  y  the  preffure  or  head  which  balances 
the  refinances  of  the  main  without  a  branch,  while  x 


is  the  head  neceffary  for  the  main  with  a  branch,  we 

may  inftitute  this  proportion,  y  :  H — y=zx~ - di  •  ' 

and  this  4th  term  will  exprefsthe  head  producing  the  velo¬ 
city  in  the  main  beyond  the  branch  (as  H — y  would  have 
done  in  a  main  without  a  branch).  This  velocity  beyond 

the  branch  will  be  2  G  ------  and  the  difcharge 

at  the  end  will  be  A  aJ 2  G+/ If  to  this  we 

y 

add  the  difcharge  of  the  branch,  the  fum  will  be  the 
whole  difcharge,  and  therefore  the  whole  fupply.  There¬ 
fore  we  have  the  following  equation, 

.  From  this  we  de¬ 
duce  the  value  of  x 
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lue  of  x  being  fubftituted  in  the  equation  of  the  difcharge^ 
2  of  the  branch,  which  wasrzD  will  give  the  dif¬ 


charges  required,  and  they  will  differ  fo  much  the  more 
from  the  difcharges  calculated  according  to  the  fitnple 
theory,  as  the  velocity  in  the  main  is  greater.  By  the 
Ample  theory,  we  mean  the  fuppofition  that  the  lateral 
difcharges  are  fuch  as  would  be  produced  by  the  head 
H — /i,  where  H  is  the  height  of  the  refervoir,  and  h 
the  head  due  to  the  a&ual  velocity  in  the  main. 

And  thus  it  appears  that  the  proportion  of  the  dif¬ 
charge  by  a  lateral  pipe  from  a  main  that  is  fhut  at  the 
far  end,  and  the  difcharge  from  a  main  that  isopen, 
depends  not  only  on  the  preffurcs,  but  alfo  on  the  fize 
of  the  lateral  pipe,  and  its  diftance  from  the  refervoir. 
When  it  is  large,  it  greatly  alters  the  train  of  the  main, 
under  the  fame  head,  by  altering  the  difcharge  at  its 
extremity,  and  the  velocity  in  it  beyond  the  branch  ; 
and  if  it  be  near  the  refervoir,  it  greatly  alters  the 
train, becaufe  the  diminifhed  velocity  takes  place  through 
a  greater  extent,  and  there  is  a  greater  diminution  of  the 
refiftances. 

When  the  branch  is  taken  off  at  a  confiderable  di¬ 
ftance  from  the  refervoir,  the  problem  becomes  more 
complicated,  and  the  head  x  is  refolved  into  two  parts} 
one  of  which  balances  the  refinance  in  the  firft  part  of 
the  main,  and  the  other  balances  the  refinances- beyond 
the  lateral  pipe,  with  a  velocity  diminiflied  by  the 
difcharge  from  the  branch. — A  branch  at  the  end  of 
the  main  produces  very  little  change  in  the  train  of  the 
pipe. 

When  the  lateral  difcharge  is  great,  the  train  maybe 
fo  altered,  that  the  remaining  part  of  the  main  will  not 
run  full,  and  then  the  branch  will  not  yield  the  fame, 
quantity.  The  velocity  in  a  very  long  horizontal  tube 
may  be  fo  fmall  (by  a  fmall  head  of  water  and  great 
obftru£tions  in  a  very  long  tube)  that  it  will  juft  run 
full.  An  orifice  made  in  its. upper  fide  will  yield  no-- 
thing;  and  yet  a  fmall  tube  inferted  into  it  will  carry 
a  column  almoft  as  high  as  the  refervoir.  So  that  we* 
cannot  judge  in  all  cafes. of  the  preffures  by  the  di£ 
charges,  and  vice  verfa . 


If 
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iter-  If  there  be  an  inclined  tube,  having  a  head  greater 
<rks.  than  what  is  competent  to  the  velocity,  we  may  bring 
"  v  it  into  train  by  an  opening  on  its  upper  fide  near  the  re- 
fervoir.  This  will  yield  fome  water,  and  the  velocity 
will  diminifii  in  the  tube  till  it  is  in  train.  If  we  (liould 
now  enlarge  the  hole,  it  will  yield  no  more  water  than 
before. 

And  thus  we  have  pointed  out  the  chief  circumftances 
which  affe£t  thefe  lateral  difcharges.  The  difcharges 
are  afterwards  modified  by  the  conduits  in  which  they 
are  conveyed  to  their  places  of  dettination.  Thefe  be- 
ing  generally  of  fmall  dimenfions,  for  the  fake  of  eco¬ 
nomy,  the  velocity  is  much  diminifhed.  But,  at  the 
fame  time,  it  approaches  nearer  to  that  which  the  fame 
conduit  would  bring  dire&ly  from  the  refervoir,  becaufe 
its  fmall  velocity  will  produce  a  lefs  change  in  the  train 
of  the  main  conduit. 

We  tliouid  now  treat  of  jets  of  water,  which  ftill 
make  an  ornament  in  the  magnificent  pleafure  grounds 
of  the  wealthy.  Some  of  thefe  are  indeed  grand  ob- 
je£ls,  fuch  as  the  two  at  Peterhoffin  Rufiia,  which  fpout 
about  60  feet  high  a  column  of  nine  inches  diameter, 
which  falls  again,  and  {hakes  the  ground  with  its  blow. 
Even  a  fpout  of  an  inch  or  two  inches  diameter,  lancing 
to  the  height  of  150  feet,  is  a  gay  objeft,  and  greatly 
enlivens  a  pleafure-ground  ;  efpecially  when  the  changes 
of  a  gentle  breeze  bend  the  jet  to  one  fide.  But  we 
have  no  room  left  for  treating  this  fubjefl,  which  is  of 
fome  nicety  ;  and  muft  conclude  this  article  with  a  very 
fbort  account  of  the  management  of  water  as  an  a6live 
power  for  impelling  machinery. 

II.  Of  Machinery  driven  hy  Water. 

This  is  a  very  comprehenfive  article,  including  almoft: 
every  poftible  fpecies  of  mill.  It  is  no  lefs  important, 
and  it  is  therefore  matter  of  regret,  that  we  cannot  enter 
into  the  detail  which  it  deferves.  The  mere  defcription 
of  the  immenfe  variety  of  mills  which  are  in  general  ufe, 
would  fill  volumes,  and  a  fcientific  defcription  of  their 
principles  and  maxims  of  conftru&ion  would  almoft 
form  a  complete  body  of  mechanical  fcience.  But  this 
is  far  beyond  the  limits  of  a  work  like  ours.  Many  of 
thefe  machines  have  been  already  defcribed  under  their 
proper  names,  or  under  the  articles  which  give  an  ac¬ 
count  of  their  manufactures  ;  and  for  others  we  muft  re¬ 
fer  our  readers  to  the  original  works,  where  they  are  de¬ 
fcribed  in  minute  detail.  The  great  academical  collec¬ 
tion  Des  Arts  et  Metiers ,  publiftied  at  Paris  in  many 
folio  volumes,  contains  a  defcription  of  the  peculiar  ma¬ 
chinery  of  many  mills  5  and  the  volumes  of  the  Ency- 
ct'opedie  Methodique ,  which  particularly  relate  to  the  me¬ 
chanic  arts,  already  contain  many  more.  All  that  we 
can  do  in  this  place  is,  to  confider  the  chief  circum- 
ftances  that  are  common  to  all  water-mills,  and  from 
which  all  muft  derive  their  efficacy.  Thefe  circum- 
ftances  are  to  be  found  in  the  manner  of  employing  wa¬ 
ter  as  an  afling  power,  and  moft  of  them  are  compre¬ 
hended  in  the  conftrudtion  of  water-wheels.  When  we 
have  explained  the  principles  and  the  maxims  of  con- 
ftruflion  of  a  water-wheel,  every  reader  converfant  in 
mechanics  knows,  that  the  axis  of  this  wheel  may  be 
employed  to  tranfmit  the  force  impreffed  on  it  to  any 
fpecies  of  machinery.  Therefore  nothing  fubfequent  to 
tills  can  with  propriety  be  confidered  as  water-works. 


Water-wheels  are  of  two  kinds,  diftinguifhed  by  the  Water- 
manner  in  which  water  is  made  an  impelling  power,  f  wo,k-- 
viz.  by  its  weight,  or  by  its  impulfe.  This  requires  a 
very  different  form  and  manner  of  adaptation  \  and  this 
forms  an  oftenfible  diftin&ion,  fuffieiently  obvious  to 
give  a  name  to  each  clafs.  When  water  is  made  to  a6t 
by  its  weight,  it  is  delivered  from  the  {pout  as  high  on 
the  wheel  as  poflible,  that  it  may  continue  long  to  prefs 
it  down  :  but  when  it  is  made  to  ftrike  the  wheel,  it  is 
delivered  as  low  as  poftible,  that  it  may  have  previoully 
acquired  a  great  velocity.  And  thus  the  wheels  are 
faid  to  be  overshot  or  undershot. 

Of  Overfhot  Wheels. 

This  is  nothing  but  a  frame  of  open  buckets,  fo  dif- 
pofed  round  the  rim  of  a  wheel  as  to  receive  the  water 
delivered  from  a  fpout  5  fo  that  one  fide  of  the  wheel  is 
loaded  with  water,  while  the  other  is  empty.  The  con- 
fequence  muft  be,  that  the  loaded  fide  muft  defeend. 

By  this  motion  the  water  runs  out  of  the  lower  buckets, 
while  the  empty  buckets  of  the  rifing  fide  of  the  whee  l 
come  under  the  fpout  in  their  turn,  and  are  filled  with 
water. 

If  it  were  poftible  to  conftrufl  the  buckets  in  fueh  a 
manner  as  to  remain  completely  filled  with  water  till 
they  come  to  the  very  bottom  of  the  wheel,  thepreffure 
with  which  the  water  urges  the  wheel  round  its  axis 
would  be  the  fame  as  if  the  extremity  of  the  horizontal 
radius  were  continually  loaded  with  a  quantity  of  water 
fuffieient  to  fill  a  fquare  pipe,  whofe  fe&ion  is  equal  to 
that  of  the  bucket,  and  whofe  length  is  the  diameter  of 
the  wheel.  For  let  the  buckets  BD  and  EF  (fig.  5.)  pjg.  ^ 
be  compared  together,  the  arches  DB  and  EFare  equal. 

The  mechanieal  energy  of  the  water  contained  in  the 
bucket  EF,  or  the  preffure  with  which  its  weight  urges 
the  wheel,  is  the  fame  as  if  all  this  water  were  hung  on 
that  point  T  of  the  horizontal  arm  CF,  w  here  it  is  cut 
by  the  vertical  or  plumb-line  BT.  This  is  plain  from 
the  moft  elementary  principles  of  mechanics.  There¬ 
fore  the  effect  of  the  bucket  BD  is  to  that  of  the  bucket 
EF  as  CT  to  CF  or  CB.  Draw  the  horizontal  lines 
PB  b  b ,  QD  d  d.  It  is  plain,  that  if  BD  is  taken  very 
fmall,  fo  that  it  may  be  confidered  as  a  ftraight  line, 

BD  :  BO=CB  :  BP,  and  EF  :  b  fcCF  :  CT,  and 
EF  X  CT=&  d X  CF.  Therefore  if  the  prifm  of  w  ater, 
whofe  vertical  fedlion  is  b  b  d  d,  were  hung  on  at  F,  its 
force  to  urge  the  wheel  round  would  be  the  fame  as  that 
of  the  water  lying  in  the  bucket  BD.  The  fame  may 
be  faid  of  every  bucket  ;  and  the  effe&ive  preffure  of 
the  whole  ring  of  water  A y'HKFI,  in  its  natural  fitua- 
tion,  is  the  fame  with  the  pillar  of  W'ater  a  h  h  a  hung 
on  at  F.  And  the  effe£t  of  any  portion  BF  of  this  ring 
is  the  fame  with  that  of  the  corresponding  portion  b  F f  b 
of  the  vertical  pillar.  We  do  not  take  into  account 
the  fmall  difference  which  arifes  from  the  depth  B  or  F f 
becaufe  we  may  fuppofe  the  circle  defcribed  through 
the  centres  of  gravity  of  the  buckets.  And  in  the  far¬ 
ther  profecution  of  this  fubje6l,  we  ftiall  take  finiilar  li¬ 
berties,  with  the  view  of  fimplifying  the  fubjedl:,  and 
faving  time  to  the  reader. 

But  fuch  a  ftate  of  the  wheel  is  impoffible.  The 
bucket  at  the  very  top  of  the  wheel  may  be  completely 
filled  with  water  ;  but  w  hen  it  comes  into  the  oblique 
pofition  BD,  a  part  of  the  water  muft  run  over  the 
outer  edge  2}  and  the  bucket  will  only  retain  the  quan- 
4P  2  titf 
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Water-  tity  ZBD^;  and  if  the  buckets  are  formed  by  parti- 
c  W01^s-  tions  dire£ted  to  the  axis  of  the  wheel,  the  whole  water 
~  muft  be  run  out  by  the  time  that  they  defeend  to  the 
level  of  the  axis.  To  prevent  this  many  contrivances 
have  been  adopted.  The  wheel  has  been  furrounded 
with  a  hoop  or  fweep,  confiding  of  a  circular  board, 
which  comes  almoft  into  C9nta6l  with  the  rim  of  the 
wheel,  and  terminates  at  H,  where  the  water  is  allowed 
tp  run  off.  But  unlefs  the  work  is  executed  with  un¬ 
common  accuracy,  the  wheel  made  exjadfly  round,  and 
the  fweep  exactly  fitting  it,  a  great  quantity  of  water 
efcapes  between  them  ;  and  there  is  a  very  fenfible  ob- 
flrudion  to  the  motion  of  fuch  a  wheel,  from  fomething 
like  fri&ion  between  the  water  and  the  fweep.  Froft 
alfo  effedually  flops  the  motion  of  fuch  a  wheel.  S  weeps 
h^ve  therefore  been  generally  laid  afide,  although  there 
are  fituations  where  they  might  be  ufed  with  good 
effed. 

Milhwrights  have  turned  their  whole  attention  to  the 
giving  a  form  to  the  buekets  which  (hall  enable  them 
to  retain  the  water  along  a  great  portion  of  the  circum¬ 
ference  of  the  wheel.  It  would  be  endlefs  to  deferibe 
all  thefe  contrivances  ;  and  we  fliall  therefore  content 
oil ife Ives  with  one  or  two  of  the  mod  approved.  The 
intelligent  reader  will  readily  fee  that  many  of  the  cir- 
cumdances  which  concur  in  producing  the  ultimate  ef- 
fed  (fuch  as  the  facility  with  which  the  water  is  re¬ 
ceived  into  the  buckets,  the  place  which  it  is  to  occupy 
during  the  progrefs  of  the  bucket  from  the  top  to  the 
bottom  of  the  wheel,  the  readinefs  with  which  they  are 
evacuated,  or  the  chance  that  the  water  has  of  being 
dragged  beyond  the  bottom  of  the  wheel  by  its  adhefion, 
&c.  &c.)  are  fuch  as  do  not  admit  of  precife  calculation 
or  reafoning  about  their  merits;  and  that  this  or  that 
form  can  feldom  be  evidently  demonflrated  to  be  the 
very  bed  poffible.  But,  at  the  fame  time,  he  will  fee 
the  general  reafons  of  preference,  and  his  attention  will 
be  direded  to  circumdances  which  mud  be  attended  to, 
in  order  to  have  a  good  bucketed  wheel. 
jFig.  5.  ^  Fig.  6.  is  the  outline  of  a  wheel  having  40  buckets. 

The  ring  of  board  contained  between  the  concentric 
circles  QDS  and  P  AR,  making  the  ends, of  the  buckets, 
is  called  the  Shrouding,  in  the  language  of  the  art, 
and  QP  is  called  the  depth  of  fhrouding.  The  inner 
circle  PAR  is  called  the  Sole  of  the  wheel,  and  ufually 
confids  of  boards  nailed  to  drong  wooden  rings  of  com? 
pafs  timber  of  confiderable  feantling,  firmly  united  with 
the  Arms  or  radii.  The  partitions,  which  determine 
the  form  of  the  buckets,  confid  of  three  different  planes 
or  boards  AB,  BC,  CD,  which  are  varioufly  named  by 
different  artids.  We  have  heard  them  named  the  Start 
or  Shoulder,  the  Arm,  and  the  Wrest  (probably  for 
wrid,  on  account  of  a  refemblance  of  the  whole  line  to 
7*  the  human  arm)  ;  B  is  alfo  called  the  Elbow.  Fig.  7. 
represents  a  fmall  portion  of  the  fame  bucketing  on  a 
larger  fcale,  that  the  proportions  of  the  parts  may  be 
more  didin&ly  feen.  AG,  the  foie  of  one  bucket,  is 
inade  about  3-th  more  than  the  depth  GH  of  the  fbroud- 
jn£\  The  dart  AR  h  4.  of  AI.  Tire  plane  BC  is  fo 
inclined  to  A  B  that  it  would  pafs  through  H  ;  but  it  is 
made  to  terminate  in  C,  in  fuch  a  manner  that  FC  is 
|ths  of  GH  or  AI.  Then  CD  is  fo  placed  that  HD  is 
about  -fth  of  IH. 

.  By  ,his  conftrufHon,  it  follows  that  the  area  FABC 
is  very  nearly  equal  to  DABC  5  fo  that  the  water 
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which  will  fill  the  fpace  FABC  will  all  be  contained 
in  the  bucket  when  it  fhall  come  into  fuch  a  polition 
that  AD  is  a  horizontal*  line  ;  and  the  line  AB  will 
then  make  an  angle  of  nearly  350  with  the  vertical,  or 
the  bucket  will  be  35°  from  the  perpendicular.  If  the 
bucket  defeend  fo  much  lower  that  one  half  of  the  water 
runs  out,  the  line  AB  will  make  an  angle  of  250,  or 
240  nearly,  with  the  vertical.  Therefore  the  wheel, 
filled  to  the  degree  now  mentioned,  will  begin  to  lofe 
water  at  about  -^th  of  the  diameter  from  the  bottom, 
and  half  of  the  water  will  be  difeharged  from  the  lowed 
bucket,  about  ^th  of  the  diameter  farther  down.  Thefe 
fituations  of  the  difeharging  bucket  are  marked  at  T 
and  V  in  fig.  6.  Had  a  greater  proportion  of  the  buc¬ 
kets  been  filled  with  water  when  they  were  under  the 
fpout,  the  difeharge  would  have  begun  at  a  greater 
height  from  the  bottom,  and  we  fhould*  lofe  a  greater 
portion  of  the  whole  fall  of  water.  The  lofs  by  the 
prefent  conflrudlion  is  lefs  than  r^th  (fuppofmg  the  wa¬ 
ter  to  be  delivered  into  the  wheel  at  the  very  top),  and 
may  be  edimated  at  about  T^th  ;  for  the  lofs  is  the 
veifed  fine  of  the  angle  which  the  radius  of  the  bucket 
makes  with  the  vertical.  The  ver fed  fine  of  350  is 
nearly  ^-th  of  the  radius  (being  0.18085),.  or  T^th  of 
the  diameter.  It  is  evident,  that  if  only  of  this  wa¬ 
ter  were  fupplied  to  each  bucket  as  it  paffes  the  fpout, 
it  would  have  been  retained  for  io°  more  of  a  revo¬ 
lution,  and  the  lofs  of  fall  would  have  been  only  about 
TVth. 


Water. 


Thefe  obfervations  ferve  to  fhow,  in  general,  that  an 
advantage  is  gained  by  having  the  buckets  fo  capacious 
that  the  quantity  of  water  which  each  can  receive  as  it 
paffes  the  fpout  may  not  nearly  fill  it.  This  may  be  ac- 
complifhed  by  making  them  of  a  fufficient  length,  that 
is,  by  making  the  wheel  diffidently  broad  between  the 
two  fhroudings.  Economy  is  the  only  objection  to  this 
pra&ice,  and  it  is  generally  very  ill  placed.  When  the 
work  to  be  performed  by  the  wheel  is  great,  the  addi¬ 
tion  of  power  gained  by  a  greater  breadth  will  foon  com- 
penfate  for  the  additional  expence. 

The  third  plane  CD  is  not  very  frequent ;  and  mill¬ 
wrights  generally  content  them felves  with  continuing 
the  board  all  the  way  from  the  elbow  B  to' the  outer 
edge  of  the av heel  at  H  ;  and  AB  is  generally  no  more 
than  one-third  of  the  depth  AI.  But  CD  is  aT'ery  evi¬ 
dent  improvement,  caufing  the  wheel  to  retain  a  very 
fenfible  addition  to  the  water.  Some  indeed  make  this 
addition  more  confiderable,  by  bringing  BC  more  out¬ 
ward,  fo  as  to  meet  the  rim  of  the  wheel  at  H,  for  in- 
ftance,  and  making  HD  coincide  with  the  rim.  But  this 
makes  the  entry  of  the  water  fomewhat  more  difficult 
during  the  very  fhort  time*  that  the  opening  of  the 
bucket  paffes  the  fpout.  To  facilitate  this' as  much  as 
poffible,  the  water  fhould  get  adire6lion  from  the  fpout, 
fuch  as  will  fend  it  into  the  buckets  in  the  moll  perfect 
manner.  This  may  be  obtained  by  delivering  the  water 
through  an  aperture  that  is  divided  by  thin  plates  of 
board  or  metal,  placed  in  the  proper  pofition,  as  we 
have  represented  in  fig.  6.  The  form  of  bucket  laft 
mentioned,  having  the  wrefl  concentric  with  the  rim,  is 
unfavourable  to  the  ready  admiffion  of  the  water  ;  where¬ 
as  an  oblique  wrefl  conducts  the  water  which  has  miffed 
one  bucket  into  the  next  below. 

The  mechanical  confideration  of  this  fubjedl  alfo  fhows 
us;  that  a  deep  fhrouding,  in  order  to  make  a  capacious 

bucket, 
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Water-  bucket,  is  not  a  good  method  ;  it  does  not  make  the 
works,  buckets  retain  their  water  any  longer  5  and  it  diminifhes 
the  effe£tive  fall  of  water  :  for  the  water  received  at  the 
top  of  the  wheel  immediately  falls  to  the  bottom  of  the 
bucket,  and  thus  (hortens  the  fictitious  pillar  of  water, 
which  we  fhowed  to  be  the  meafure  of  the  effe&ive  or 
ufeful  preffure  on  the  wheel :  and  this  concurs  with  our 
former  reafons  for  recommending  as  great  a  breadth  of 
the  wheel,  and  length  of  buckets,  as  economical  confi- 
derations  will  permit. 

A  bucket  wheel  was  fome  time  ago  executed  by  Mr 
R6bert  Burns,  at  the  cotton  mills  of  Houdon,  Burns,  and 
Co.  at  Cartfide  in  Renfrewffiire,  of  a  conftru&ion  en¬ 
tirely  new,  but  founded  on  a  good  principle,  which  is 
^  8.  fufceptible  of  great  extenfion.  It  is  reprefented  in  fig.  8. 
The  bucket  confids  of  a  dart  AB,  an  arm  BC,  and  a 
wrreft  CD,  concentric  with  the  rim.  But  the  bucket  is 
alfo  divided  by  a  partition  LM,  concentric  with  the  foie 
and  rim,  and  fo  placed  as  to  make  the  inner  and  outer 
portions  of  nearly  equal  capacity.  It  is  evident,  with¬ 
out  any  farther  reafoning  about  it,  that  this  partition 
will  enable  the  bucket  to  retain  its  water  much  longer. 
When  they  are  filled  one-third,  they  retain  the  whole 
water  at  180  from  the  bottom  ;  and  they  retain  one  half 
at  iiq.  They  do  not  admit  the  water  quite  fo  freely  as 
buckets  of  the  common  conftruftion  ;  but  by  means  of 
the  contrivance  mentioned  a  little  ago  for  thefpout  (al¬ 
fo  the  invention  of  Mr  Burns,  and  furnifiied  with  a  rack- 
work,  which  raifed  or  depreffed  it  as  the  fupply  of  water 
varied,  fo  as  at  all  tithes  to  employ  the  whole  fall  of 
the  water),  it  is  found,  that  a  flow-moving  wheel  al¬ 
lows  one-half  of  the  water  to  get  into  the  inner  buckets, 
efpecialiy  if  the  partition  do  not  altogether  reach  the  ra¬ 
dius  drawn  through  the  lip  D  of  the  outer  bucket. 

This  is  a  very  great  improvement  of*  the  bucket 
wheel  5  and  when  the  wheel  is  made  of  a  liberal  breadth, 
fo  that  the  water  may  be  very  fhallowdn  the  buckets,  it 
Teems  to  carry  the*  performance  as  far  as  it*  can  go.  Mr 
Burns  made  the  Rrft  trial  on  a  wheel  of  24  feet  diame¬ 
ter  )  and  its  performance  is  manifeflly  fuperior  to  that  of 
the  wheel  which  it  replaced,  and  which  was  a  very  good 
one.  It  has  alfo  another  valuable  property  :  When  the 
fupply  of  water  is*  very  fcanty,  a  proper  adjudment  of 
the  apparatus  in  the  fpout  will  dire&’  almoft  the  whole 
of  the  water  into  the  outer  buckets  •  which,  by  placing 
it  at  a  greater  diftance  from  the  axis,  makes  a  very  fen- 
fible  addition  to  its  mechanical' energy.. 

WeTaid  that  this  principle  is  fufceptible  of  confider- 
able  extenfion  ;  and  it  is  evident  that  two  partitions  will 
increafe  the  effe£t,  and  that*  it  will  mcreafe  with  the 
number  of  partitions:  fo  that  when  the  practice  now'  be¬ 
gun,  of  making  water-wheels  of  iron,  (hall  become  ge¬ 
neral,  and  therefore  very  thin  partitions  are  ufed,  their 
number  may  be  greatly  increafed  without  any  inconve¬ 
nience  :  and  it  is  obvious,  that  this  feries  of  partitions 
mud  greatly  contribute  to  the  diffnefs  and  general  firm- 
nefs  of  the  whole  wheel. 

There  frequently  occurs  a  difficulty  in  the  making  m 
bucket  wheels,  when  the  half-taught  mill-wright  at¬ 
tempts  to  retain  the  water  a  long  time  in  the  buckets. 
The  water  gets  into  them  with  a  difficulty  which  he  can¬ 
not  account  for,  and  fpills  all  about,  even  when  the  buc¬ 
kets  are  not  moving  away  from  the  fpout.  This  arifes 
from  the  air,  which  mud  find  its  way  out  to  admit  the 
water,  but  is  obftru&ed  by  the  entering  water,  and  oc- 


cafions  a  great  fpluttering  at  the  entry.  This  may  be  en-  Wat«- 
tirely  prevented  by  making  the  fpout  confiderably  nar-  wor^s* 
rower  than  the  wheel.  This  will  leave  room  at  the  two  11^v” 
ends  of  the  buckets  for  the  efcape  of  the  air.  This  ob- 
flrudion  is  vadly  greater  than  one  -would  imagine  ;  for 
the  water  drags  along  with  it  a  great  quantity  of  air, 
as  is  evident  in  the  Water-blajl  deferibed  by  many -au¬ 
thors. 

There  is  another  and  very  ferious  obdrudtion  to  the 
motion  of  an  overfhot  or  bucketed  wheel.  When  it  ’ 
moves  in  back  water,  it  is  not  only  refilled  by  the  wa¬ 
ter,  when  it  moves  more  flowly  than  the  wheel,  which 
is  very  frequently  the  cafe,  but  it  lifts  a  great  deal  in  * 
the  riling  buckets.  In  fome  particular  Rates  of  back 
water,  the  defeending  bucket  fills  itfelf  completely  with 
water  ;  and,  in  other  cafes,  it  contains  a  very  confider- 
able  quantity,  and  air  of  common  denfity  ;  while  in 
fome  rarer  cafes  it  contains  lefs  water,  with  air  in  a  con-  : 
denied  Hate.  I11  the  firlt  cafe,  the  rifing  bucket  mult 
come  up  filled  with  water,  which  it  cannot  drop  till  its 
mouth  get  out  of  the  water.  In  the  fecond  cafe,  part 
of  the  water  goes  out  before  this  5  but  the  air  rarefies, 
and  therefore  there  is  ftill  fome  water  dragged  or  lifted 
up  by  the  wheel,  by  fu&ion  as  it  is  ufually  called.  In 
the  lalt  cafe  there  is  no  fuch  back  load  on  the  rifing  fide 
of  the  wheel,  but  (which  is  as  detrimental  to  its  per¬ 
formance)  the  defeending  fide  is  employed  in  condenf- 
ing  air  ;  and  although  this  air  aids  the  afeent  of  the  rif¬ 
ing  fide,  it  does  not  aid  it  fo  much  as  it  impedes  the  de¬ 
fending  fide,  being  (by  the  form  of  the  bucket)  nearer 
to  the  vertical  line  drawn  through  the  axis. 

All  this  may  be  completely  prevented  by  a  few  holes 
made  in  the  if  art  of  each  bucket.  Air  being  at  lead 
800  times  rarer  than  water,  will  efcape  through  a  hole 
almolf  30  times  fader  with  the  fame  preffure.  Very  mo¬ 
derate  holes  will  therefore  fuffice  for  this  purpofe  :  and 
the  fmall  quantity  of  water  which  thefe  holes  difeharge 
during  the  defeent  of  the  buckets,  produces  a  lofs  which 
is  altogether  iniignificant.  The  water  which  runs  out 
of  one  runs  into  another,  fo  that  there  is  only  the  lofs  of 
one  bucket.  We  have  feen  a  wheel  of  only  14  feet  dia¬ 
meter  working  in  nearly  three  feet  of  back  water.  It 
laboured  predigioufiy,  and  brought  up  a  great  load  of 
water,  which  fell  from  it  in  abrupt  daffies,  which  ren¬ 
dered  the  motion  very  hobbling.  When  three  holes  of 
an  inch  diameter  were  made  in  each  bucket  (12  feet 
long),  the  wheel  laboured  no  more,  there  was  no  more 
plunging  of  water  from  its  rifing  fide,  and  its  power  on 
the  machinery  was  increafed  more  than  one-fourth. 

Thefe  practical  obfervations  may  contain  information 
that  is  new  even  to  feveral  experienced  mill-wrights. 

To  perfons  lefs' informed  they  cannot  fail  of  being  ufe- 
ful.  We  now  proceed  to  confider  the  a£lion  of  water 
thus  lying  in  the  buckets  of  a  wheel ;  and  to  afeertain 
its  energy  as  it  may  be  modified  by  different  circum- 
dances  of  fall,  velocity,  &c. 

With  refpeft  to  variations  ir  the  fall,  there  can  be 
little  room  for  difeuffion.  Since  the  active  preffure  is 
meafured  by  the  pillar  of  water  reaching  from  the  hori¬ 
zontal  plane  where  it  is  delivered  on  the  wheel,  to  the 
horizontal  plane  where  it  is  fpilled  by  the  wheel,  it  is 
evident  that  it  mud  be  proportional  to  this  pillar,  and 
therefore  we  mud  deliver  it  as  high  and  retain  it  as  long 
as  podible. 

This  maxim  obliges  us,  in  the  fird  place,  to  ufe  a  ' 
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wheel  whole  diameter  is  equal  to  the  whole  fall.  We 
fhall  not  gain  any  thing  by  employing  a  larger  wheel ; 
for  although  we  ffiould  gain  by  ufing  only  that  part  of 
the  circumference  where  the  weight  will  a£t  more  per¬ 
pendicularly  to  the  radius,  we  (hall  lofe  more  by  the  ne- 
ceffity  of  difcharging  the  water  at  a  greater  height  from 
the  bottom:  For  we  mud  fuppofe  the  buckets  of  both 
the  wheels  equally  well  conftru61ed ;  in  which  cafe,  the 
heights  above  the  bottom,  where  they  will  difcharge  the 
water,  will  increafe  in  the  proportion  of  the  diameter  of 
the  wheel.  Now,  that  we  (hall  lofe  more  by  this  than 
we  gain  by  a  more  direct  application  of  the  weight,  is 
plain,  without  any  further  reafoning,  by  taking  the  ex¬ 
treme  cafe,  and  fuppofing  our  wheel  enlarged  to  fuch  a 
lize,  that  the  ufelefs  part  below  is  equal  to  our  whole 
fall.  In  this  cafe  the  water  will  be  fpilled  from  the 
buckets  as  foon  as  it  is  delivered  into  them.  All  inter¬ 
mediate  cafes,  therefore,  partake  of  the  imperfection  of 
this. 

When  our  fall  is  exceedingly  great,  a  wheel  of  an 
equal  diameter  becomes  enormoufly  big  and  expenfive, 
and  is  of  itfelf  an  unmanageable  load.  We  have  feen 
wheels  of  58  feet  diameter,  however,  which  worked  ex¬ 
tremely  well;  but  they  are  of  very  difficult  conft ruc¬ 
tion,  and  extremely  apt  to  warp  and, go  out  of  ihape  by 
their  weight.  In  cafes  like  this,  where  we  are  unwill¬ 
ing  to  lofe  any  pail  of  the  force  of  a  fmall  dream,  the 
bed  form  of  a  bucket  wheel  is  an  inverted  chain  pump. 
Indead  of  employing  a  chain  pump  of  the  bed  conduc¬ 
tion,  ABODE  A  (fig.  9.)  to  raife  water  through  the 
upright  pipe  CB,  by  means  of  a  force  applied  to  the 
upper  wheel  A,  let  the  water  be  delivered  from  a  fpout 
F,  into  the  upper  part  of  the  pipe  BC,  and  it  will  prefs 
down  the  plugs  in  the  lower  and  narrower  bored  part  of 
it  with  the  full  weight  of  the  column,  and  efcape  at  the 
dead  level  of  C.  This  weight  will  urge  round  the  wheel 
A  without  any  defalcation;  and  this  is  the  mod  power¬ 
ful  manner  that  any  fall  of  water  whatever  can  be  ap¬ 
plied,  and  exceeds  the  mod  perfeft  overfhot  wheel.  But 
though  it  excels  all  chains  of  buckets  in  economy  and  in 
effeft.  it  has  all  the  other  imperfe&ions  of  this  kind  of 
machinery.  Though  the  chain  of  plugs  be  of  great 
fdrength,  it  has  fomuch  motion  in  its  joints  that  it  needs 
frequent  repairs;  and  when  it  breaks,  it  is  generally  in 
the  neighbourhood  of  A,  on  the  loaded  fide,  and  all 
comes  down  with  a  great  crafh.  There  is  alfo  a  lofs  of 
power  by  the  immerfion  of  fo  many  plugs  and  chains  in 
the  water;  for  there  can  be  no  doubt  but  that  if  the 
plugs  were  big  enough  and  light  enough,  they  would 
buoy  and  even  draw  up  the  plugs  in  the  narrow  part  at 
-  C.  They  mud  therefore  diminiffi,  in  all  other  cafes,  the 
force  with  which  this  plug  is  preffed  down. 

The  velocity  of  an  overffiot  wheel  is  a  matter  of  very 
great  nicety;  and  authors,  both  fpeculative  and  practi¬ 
cal,  .have  ^entertained  different,  nay  oppofite,  opinions 
on  the  fubjeCt.  Mr  Belidor,  whom  the  engineers  of 
Europe  have  long  been  accudomed  to  regard  as  facred 
authority,  maintains,  that  there  is  a  certain  velocity  re¬ 
lated  to  that  obtainable  by  the  whole  fall,  which  will 
^procure  to  an  overffiot  wheel  the  greated  performance. 
Defaguliers,  Smeaton,  Lambert,  De  Parcieux,  and 
others,  maintain,  that  there  is  no  fuch  relation,  and  that 
the  performance  of  an  overfliot  wheel  will  be  the  greater, 
as  it  moves,  more  {lowly  by  an  increafe  of  its  load  of 
v/ork.  Belidor  maintains,  that  theaCIive  power  of  wa- 
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ter  lying  in.  a  bucket  wheel  of  any  diameter  is  equal  io  Water- 
that  of  the  impulfe  of  the  fame  water  on  the  floats  of  an  w»ks. 

underfhot  wheel,  when  the  water  iffues  from  a  fluice  in  - - r— 

the  bottom  of  the  dam.  1  he  other  writers  whom  we 
have  named  affert,  that  the  energy  of  an  underfhot 
wheel  is  but  one  half  of  that  of  an  overffiot,  a&uattd  by 
the  fame  quantity  of  water  falling  from  the  fame  height. 

To  a. manufacturing  country  like  ours,  which  derives 
adoniffiing  luperiority,  by  which  it  more  than  compen¬ 
sates  for  the  impediments  of  heavy  taxes  and  luxurious 
living,  chiefly  from  its  machinery,  in  which  it  leaves  all 
Europe  far  behind,  the  decifion  of  this  queftion,  in  fuch 
a  manner  as  ffiall  leave  no  doubt  or  mifconception  in 
the  mind  even  of  an  unlettered  artid,  mud  be  confider- 
ed  as  a  material  fervice:  and  we  think  that  this  is  eafily 
attainable. 

When  any  machine  moves  uniformly,  the  accelerating 
force  or  preffure  adually  exerted  on  the  impelled  point 
of  the  machine  is  in  equilibrio  with  all  the  refinances 
which -are  exerted  at  the  working  point,  with  thofe  arif- 
ing  from  fridion,  and  thofe  that  are  excited  in  different 
parts  of  the  machine  by  their  mutual  aClions.  This  is 
an  incontedable  truth  ;  and  though  little  attended  to  by 
the  mechanicians,  is  the  foundation  of  all  praClical 
knowledge  of  machines.  Therefore,  when  an  overffiot 
wheel  moves  uniformly,  with  any  velocity  whatever ,  the 
water  is  aCting  with  its  whole  weight:  for  gravity  would 
accelerate  its  defeent,  if  not  completely  balanced  by 
fome  reaClion;  and  in  this  balance  gravity  and  the  re¬ 
ading  part  of  the  machine  exert  equal  and  oppofite  pref- 
fures,  and  thus  produce  the  uniform  motion  of  the  ma¬ 
chine.  We  are  thus  particular  on  this  point,  becaufe 
we  obferve  mechanicians  of  the  firft  name  employing  a 
mode  of  reafoning  on  the  quedion  now  before  us  which 
is  fpecious,  and  appears  to  prove  the  conclufion  which 
they  draw;  but  is  neverthelefs  contrary  to  true  mecha¬ 
nical  principles.  They  affert,  that  the  flower  a  heavy 
body  is  defeending  (fuppofe  in  a  fcale  fufpended  from  an 
axis  in  peritrochea),  the  more  does  it  prefs  on  the  fcale, 
and  the  more  does  it  urge  the  machine  round  :  and 
therefore  the  flower  an  overffiot  wheel  turns,  the  greater 
is  the  force  with,  which  the  water  urges  it  round,  and 
the  more  work  will  be  done.  It  is  very  true  that  the 
machine  is  more  forcibly  impelled,  and  that  more  work 
is  done :  but  this  is  not  becaufe  a  pound  of  water  preffes 
more  drongly,  but  becaufe  there  is  more  water  prefling 
on  the  wheel;  for  the  fpout  fupplies  at  the  fame  rate, 
and  each  bucket  receives  more  water  as  it  paffes  by  it. 

.  Let  us  therefore  examine  this  point  by  the  unque- 
dionabie  principles  of  mechanics. 

Let  the  overfliot  wheel  A/H  (fig.  5.)  receive  the  Fig.  £ 
water  from  a  fpout  at  the  very  top  of  the  wheel ;  and, 
in  order  that  the  wheel  may  not  be  retarded  by  drag¬ 
ging  into  motion  the  water  fimply  laid  into  the  upper- 
mod  bucket  at  A,  let  it  be  received  at  B,  with  the  ve¬ 
locity  (dire6ted  in  a  tangent  to  the  wheel)  acquired  by 
the  head  of  water  AP.  This  velocity,  therefore,  mud 
be  equal  to  that  of  the  rim  of  the  wheel.  Let  this  be 
v9  or  let  the  wheel  and  the  water  move  over  v  inches 
in  a  fecond.  Let  the  buckets  be  of  fuch  dimenfions, 
that  all  the  water  which  each  receives  as  it  paffes  the 
fpout  is  retained  till  it  comes  to  the  pofition  R,  where  it 
is  difeharged  at  once.  It  is  plain  that,  in  place  of  the 
feparate  quantities  of.  water  lying  in  each  bucket,  we 
may  fubditute  a  continued  ring  of  water,  equal  to  their 
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fum,  and  uniformly  diftributed  in  the  fpace  BER  g//3. 
This  conftitutes  a  ring  of  uniform  thicknefs.  Let  the 
area  of  its  crofs  fedion  /3  B  or  Ff  be  called  a .  We 
have  already  demonftrated,  that  the  mechanical  energy 
with  which  this  water  on  the  circumference  of  the  wheel 
urges  it  round,  is  the  fame  with  what  would  be  exerted 
by  the  pillar  b  r  r  b  prefling  on  F  f  or  a&ing  by  the 
lever  CF.  The  weight  of  this  pillar  may  be  exprefled 
by  a  X  b  r,  or  a  X  PS  $  and  if  we  call  the  radius  CF  of 
the  wheel  R,  the  momentum  or  mechanical  energy  of 
this  weight  will  be  represented  by  a  X  PS  X  R. 

Now,  let  us  fuppofe  that  this  wheel  is  employed  to 
raife  a  weight  W,  which  is  fufpended  by  a  rope  wound 
round  the  axis t of  the  wheel.  Let  r  be  the  radius  of 
this  axle.  Then  Wxr  is  the  momentum  of  the  work. 
Let  the  weight  rife  with  the  velocity  a  when  the  rim 
of  the  wheel  turns  with  the  velocity  v,  that  is,  let  it  rife 
u  inches  in  a  fccond. 

Since  a  per  fed  equilibrium  obtains  between  the  power 
and  the  work  when  the  motion  is  uniform,  we  muft  have 
W  x  rzrtf  X  PS  X  R*  But  it  is  evident  that  R  :  rzzv  ;  u. 
Therefore  W  X  u—ct  Xv  X  PS. 

Now  the  performance  of  the  machine  is  undoubtedly 
meafured  by  the  weight  and  the  height  to  which  it  is 
railed  jn  a  fecond,  or  by  Wx«.  Therefore  the  ma¬ 
chine  is  in  its  beft  poflible  Rate  when  aX'^XPS  is  a 
maximum.  But  it  is  plain  that  aXv  is  an  invariable 


quantity  5  for  it  is  the  cubic  inches  of  water  which  the 
fpout  fupplies  in  a  fecond.  If  the  wheel  moves  faft, 
little  water  lies  in  each  bucket,  and  a  is  fmall.  When 
V  is  fmall,  a  is  great,  for  the  oppofite  reafon  ;  but  aXv 
remains  the  fame.  Therefore  we  muft  make  PS  a  maxi¬ 
mum,  that  is,  we  muft  deliver  the  water  as  high  up  as 
poftible.  But  this  diminifties  AP,  and  this  diminifties 
the  velocity  of  the  wheel :  and  as  this  has  no  limit,  the 
propofttion  is  demonftrated ;  and  an  overftiot  wheel  does 
the  more  work  as  it  moves  ftoweft. 

Convincing  as  this  difeuftion  muft  be  to  any  mecha¬ 
nician,  we  are  anxious  to  imprefs  the  fame  maxim  on 
the  minds  of  pra&ical  men,  unaccuftomed  to  mathema¬ 
tical  reafon  in  g  of  any  kind.  We  therefore  beg  indul¬ 
gence  for  adding  a  popular  view  of  the  queftion,  which 
requires  no  fuch  inveftigation. 

We  may  reafon  in  this  way  :  Suppofe  a  wheel  having 
30  buckets,  and  that  fix  cubic  feet  of  water  are  deliver¬ 
ed  in  a  fecond  on  the  top  of  a  w  heel,  and  difeharged 
without  any  lofs  by  the  way  at  a  certain  height  from 
the  bottom  of  the  wheel.  Let  this  be  the  cafe,  what¬ 
ever  is  the  rate  of  the  wheel’s  motion  }  the  buckets  be¬ 
ing  of  a  fufticient  capacity  to  hold  all  the  water  which 
falls  into  them.  Let  this  wheel  be  employed  to  raife  a 
weight  of  any  kind,  fuppofe  water  in  a  chain  of  30 
buckets,  to  the  fame  height,  and  with  the  fame  velo¬ 
city.  Suppofe,  farther,  that  when  the  load  on  the 
riling  fide  of  the  machine  is  one  half  of  that  on  the 
wheel,  the  wheel  makes  four  turns  in  a  minute,  or  one 
turn  in  13  feconds.  During  this  time  90  cubic  feet  of 
water  have  flowed  into  the  30  buckets,  and  each  has 
received  three  cubic  feet.  Then  each  of  the  rifing 
buckets  contains  feet  ;  and  45  cubic  feet  are  deli¬ 
vered  into  the  upper  ciftern  during  one  turn  of  the 
wheel,  and  180  cubic  feet  in  one  minute. 

Now,  fuppofe  the  machine  fo  loaded,  by  making  the 
rifing  buckets  more  capacious,  that  it  makes  only  two 
turns  in  a  minute,  or  one  turn  in  30  feconds.  Then 
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each  defeending  bucket  muft  contain  fix  cubic  feet  of 
water.  If  each  bucket  of  the  rifing  fide  contained  three 
cubic  feet,  the  motion  of  the  machine  would  be  the  ' 
fame  as  before.  This  is  a  point  which  no  mechanician 
will  controvert.  When  two  pounds  are  fufpended  to 
one  end  of  a  firing  which  pafles  over  the  pulley,  and 
one  pound  to  the  other  end,  the  defeent  of  the  two 
pounds  will  be  the  fame  with  that  of  a  four  pound 
weight,  which  is  employed  in  the  fame  manner  to  draw 
up  two  pounds.  Our  machine  would  therefore  continue 
to  make  four  turns  in  the  minute,  and  would  deliver  90 
cubic  feet  during  each  turn,  and  360  in  a  minute.  But, 
by  fuppofition,  it  is  making  but  two  turns  in  a  minute  : 
this  muft  proceed  from  a  greater  load  than  three  cubic 
feet  of  water  in  each  rifing  bucket.  The  machine 
muft  therefore  be  rafing  more  than  90  feet  of  water  du¬ 
ring  one  turn  of  the  wheel,  and  more  than  180  in  the 
minute. 

Thus  it  appears,  that  if  the  machine  be  turning  twice 
as  flow  as  before,  there  is  more  than  twice  the  former 
quantity  in  the  rifing  buckets,  and  more  will  be  raifed 
in  a  minute  by  the  fame  expenditure  of  power.  In 
like  manner,  if  the  machine  go  three  times  as  flow, 
there  muft  be  more  than  three  times  the  former  quantity 
of  water  in  the  rifing  buckets,  and  more  work  will  be 
done. 

But  we  may  go  farther,  and  afiert,  that  the  more  we 
retard  the  machine,  by  loading  it  with  more  work  of  a 
fimilar  kind,  the  greater  will  be  its  performance.  This 
does  not  immediately  appear  from  the  prefent  difeuftion  : 
But  let  us  call  the  firft  quantity  of  water  in  the  rifing 
bucket  A  ;  the  water  raifed  by  four  turns  in  a  minute 
will  be  4x30  x  A,  =120  A.  The  quantity  in  this 
bucket,  when  the  machine  goes  twice  as  flow,  has  been 
ftiown  to  be  greater  than  2  A  (call  it  2  A+v)  ;  the 
water  raifed  by  two  turns  in  a  minute  will  be  2x30 

X  2  A-}-*—1  20  A +  60  x.  Now,  let  the  machine  go 
four  tunes  as  flow,  making  but  one  turn  in  a  minute, 
the  rifing  bucket  muft  now  contain  more  than  twice 

2  A-}-#,  or  more  than  4  A-f-  2x  ;  call  it  4  A-f  2  A-f  ?/. 
The  work  done  by  one  turn  in  a  minute  will  now  be 

3°+  4  A  +  2*+y=:i2o  A-f  60  tf-j-30  y. 

By  fuch  an  induction  of  the  work,  done  with  any 
rates  of  motion  we  choofe,  it  is  evidenk  that  the.  per¬ 
formance  of  the  machine  increafes  with  every  diminu¬ 
tion  of  its  velocity  that  is  produced  by  the  mere  addition 
of  a  fimilar  load  of  work,  or  that  it  does  the  more  work, 
the  flower  it  goes. 

We  have  fuppofed  the  machine  to  be  in  its  ftate  of 
permanent  uniform  motion.  If  we  confider  it  only  in 
the  beginning  of  its  motion,  the  refult  is  ft  ill'  more  in 
favour  of  flow  motion  :  For,  at  the  firft  a&ion  of  the 
moving  power,  the  inertia  of  the  machine  itfelf  con- 
fumes  part  of  it,  and  it  acquires  its  permanent  fpeed  by 
degrees  5  during  which,  the  refiftances  arifing  from  the 
work,  fri&ion,  &c.  increafe,  till  they  exaflly  balance 
the  preffure  of  the  water  }  and  after  this  the  machine 
accelerates  no  more.  Now  the  greater  the  power  and 
the  refinance  arifing  from  the  work  are,  in  proportion 
to  the  inertia  of  the  machine,  the  fooner  will  all  arrive 
at  its  ftate  of  permanent  velocity. 

There  is  another  circumftance  which  impairs  the  per¬ 
formance  of  an  overftiot  wheel  moving  with  a  great  ve¬ 
locity,  viz.  the  effefts.of  the  centrifugal  force  on  the 
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Water-  water  in  the  buckets.  Our  mi  11 -Wrights  know  well 
t  works-  enough,  that  too  great  velocity  will  throw  the  water 
out  of  the  buckets^  but  few,  if  any,  know  exa&ly  the 
diminution  of  power  produced  by  this  caufe.  The  fol¬ 
lowing  very  fim pie  confirmation  will  determine  this: 
Big.  10.  Let  AOB  (fig.  10.)  be  an  overfhot  wheel,  of  which 
AB  is  the  upright  diameter,  and  C  is  the  centre. 
Make  CF  the  length  of  a  pendulum,  which  will  make 
two  vibrations  during  one  turn  of  the  wheel.  Draw 
FE  to  the  elbow  of  any  of  the  buckets.  The  water  in 
this  bucket,  inftead  of  having  its  furface  horizontal,  as 
NO,  will  have  it  in  the  direction  n  O  perpendicular  to 
FE  very  nearly. 

For  the  time  of  falling  along  half  of  FC  is  to  that  of 
two  vibrations  of  this  pendulum,  or  to  the  time  of  a  re- 
■volution  of  the  wheel,  as  the  radius  of  a  circle  is  to  its 
circumference:  and  it  is  well  known,  that  the  time  of 
moving  along  half  of  AC,  by  the  uniform  action  of  the 
centrifugal  force,  is  to  that  of  a  revolution  as  the  radius 
of  a  circle  to  its  circumference.  Therefore  the  time  of 
deferibing  one  half  of  AC  by  the  centrifugal  force,  is 
equal  to  the  time  of  deferibing  one  half  of  FC  by  gra¬ 
vity.  Thefe  fpaces,  being  fimilarly  deferibed  in  equal 
times,  are  proportional  to  the  accelerating  forces. 
Therefore  4  FC  :  A  AC,  or  FC  :  AC  rr  gravity  :  cen¬ 
trifugal  force.  Complete  the  parallelogram  FCEK. 
A  particle  at  E  is  urged  by  its  weight  in  the  direflion 
KE,  with  a  force  which  may  be  expreffed  by  FC  or 
KE  ;  and  it  is  urged  by  the  centrifugal  force  in  the 
direflion  CE,  with  a  force  rz  AC  or  CE.  By  their 
combined  action  it  is  urged  in  the  dire&ion  FE. 
Therefore,  as  the  furface  of  {landing  water  is  always  at 
right  angles  to  the  a£lion  of  gravity,  that  is,  to  the 
plumb-line,  fo  the  furface  of  the  water  in  the  revolving 
bucket  is  perpendicular  to  the  a£tion  of  the  combined 
force  FE. 

Let  NEO  be  the  pofition  of  the  bucket,  which  juft 
holds  all  the  water  which  it  received  as  it  paffed  the 
fpout  when  not  affe&ed  by  the  centrifugal  force  5  and 
let  NDO  be  its  pofition  when  it  would  be  empty.  Let 
the  vertical  lines  through  D  and  E  cut  the  circle  de¬ 
feribed  round  C  with  the  radius  CF  in  the  points  H 
and  I.  Draw  HC,  IC,  cutting  the  circle  AOB  in  L 
and  M.  Make  the  arch  df  S  equal  to  AL,  and  the 
arch  er  z  equal  to  AM  :  Then  C  J  and  Ce  will  be  the 
pofitions  of  the'bucket  on  the  revolving  wheel,  corre¬ 
sponding  to  CDO  and  CEO  on  the  wheel  at  reft.  Wa¬ 
ter  will  begin  to  run  out  at-*,  and  it  will  be  all  gone  at 
S. — The  demonftration  is  evident. 

The  force  which  now  urges  the  wheel  is  ftill  the 
weight  really  in  the  buckets  :  For  though  the  water  be 
urged  in  the  direction  with  the  force  FE,  one  of  its 
conftituents,  CE,  has  no  tendency  to  impel  the  wheel  $ 
and  KE  is  the  only  impelling  force. 

It  is  but  of  late  years  that  mills  have  been  conftru£led 
or  attended  to  with  that  accuracy  and  fcientific  {kill 
which  are  neceftary  for  deducing  confidential  conclufions 
from  any  experiments  that  can  be  made  with  them  }  and 
it  is  therefore  no  matter  of  wonder  that  the  opinions  of 
mill-wright*  have  been  fo  different  on  this  Subject.  There 
is  a  natural  wifh  to  fee  3  machine  moving  brilkly  ;  it  has 
the  appearance  of  activity  :  but  a  very  {low  motion  al¬ 
ways  looks  as  if  the  machine  were  overloaded.  For  this 
reafon  mill- wrights  have  always  yielded  {lowly,  and 
with  fome  relu&ance,  to  the  repeated  advices  of  the 


mathematicians  :  but  they  have  yielded  5  and  we  fee 
them  adopting  maxims  of  confirmation  more  agreeable  to 
found  theory  *,  making  their  wheels  of  great  breadth, 
and  loading  them  with  a  great  deal  of  work.  Mr  Euler 
fays,  that  the  performance  of  the  belt  mill  cannot  ex¬ 
ceed  that  of  the  worft  above  -Ah  :  but  we  have  feen  a 
ftream  okwater  completely  expended  in  driving  a  fmall 
flax  mill,  which  now  drives  a  cotton  mill  of  4000 
fpindles,  with  all  its  carding,  roving,  and  drawing 
machinery,  befides  the  lathes  and  other  engines  of  the 
fmith  and  carpenters  w'orkftiops,  exerting  a  force  not 
lefs  than  ten  times  what  Sufficed  for  the  flax  mill. 

The  above  difeuflion  only  demonstrates  in  general  the 
advantage  of  flow  motion  }  but  does  not  point  out  in 
any  degree  the  relation  between  ther^te  of  motion  and 
the  work  performed,  nor  even  the  principles  on  which 
it  depends.  Yet  this  is  a  Subject  fit  for  a  mathematical 
invefligation  }  and  wTe  would  profecute  it  in  this  place, 
if  it  were  neceffary  for  the  improvement  of  practical 
mechanics.  But  wc  have  feen  that  there  is  not,  in  the 
nature  of  things,  a  maximum  of  performance  attached 
to  any  particular  rate  of  motion  which  fliould  therefore 
be  preferred.  For  this  reafon  we  omit  this  difeuflion  of 
mere  Speculative  curiofitv.  It  is  very  intricate  :  For 
we  mull  not  now  exprefs  the  preffure  on  the  wheel  by  a 
conjlant  pillar  of  water  incumbent  on  the  extremity  of 
the  horizontal  arm,  as  we  did  before  when  we  fuppofed 
the  buckets  completely  filled  }  nor  by  a  fmaller  conjlant 
pillar,  corresponding  to  a  fmaller  but  equal  quantity  ly¬ 
ing  in  every  bucket.  Each  different  velocity  puts  a 
different  quantity  of  water  into  the  bucket  as  it  paffe.s 
the  fpout  }  and  this  occafions  a  difference  in  the  place 
where  the  difeharge  is  begun  and  completed.  This  cir- 
cumftance  is  fome  obftacle  to  the  advantages  of  very 
flow  motions,  becaufe  it  brings  on  the  difeharge  Sooner. 
All  this  may  indeed  be  expreffed  by  a  Ample  equation 
of  eafy  management  ;  but  the  whole  procefs  of  the  me¬ 
chanical  difeuflion  is  both  intricate  and  tedious,  and  the 
refults  are  fo  much  diverfified  by  the  forms  of  the  buc¬ 
kets,  that  they  do  not  afford  any  rule  of  Sufficient  gene- 
rality  to  reward  our  trouble.  The  curious  reader  may 
fee  a  very  full  invefligation  of  this  fubje£t  in  two  differ- 
tations  by  Elvius  in  the  Swedifh  Tranfadtiqns,  and  in 
the  Hydrodytiamique  of  Profeffor  Karftncr  of  Gottingen  ; 
who  has  abridged  thefe  Difiertations  of  Elvius,  and 
confiderably  improved  the  whole  invefligation,  and  has 
added  fome  comparifons  of  his  dedu£tions  with  the  a£tual 
performance  of  fome  great  works.  Thefe  comparifons, 
however,  are  not  very  fatisfa&ory.  There  is  alfo  a 
valuable  paper  on  this  Subject  by  Mr  Lambert,  in  the 
Memoirs  of  the  Academy  of  Berlin  for  the  year  1775. 
From  thefe  difiertations,  and  from  the  Hydrodynamique 
of  the  abbe  Boffut,  the  reader  will  get  all  that  theory 
can  teach  of  the  relation  between  the  preffures  of  the 
power  and  \v6rk  on  the  machine  .and  the  rates  of  its 
motion.  The  pradtical  reader  may  reft  with  confidence 
on  the  fimple  demonftration  we  have  given,  that  the 
performance  is  improved  by  diminishing  the  velocity. 

All  we  have  to  do,  therefore,  is  to  load  the  machine, 
and  thus  to  diminifti  its  Speed,  unlefs  other  phyfical  cir- 
cum fiances  throw  obftacles  in  the  way  :  but  there  are 
Such  obstacles.^  In  all  machines  there  are  little  inequali¬ 
ties  of  a£tion  that  are  unavoidable.  In  the  adtion  of  a 
wheel  and  pinion,  though  made  with  theutmoft  judge¬ 
ment  and  care,  there  are  fuch  inequalities.  Thefe  in* 
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creafe  by  the  changes  of  form  occafioned  by  the  wearing 
of  the  machine — much  greater  irregularities  arife  from 
the  fubfultory  motions  of  cranks,  hampers,  and  other 
parts  which  move  unequally  or  reciprocally.  A  ma¬ 
chine  may  be  fo  loaded  as  juft  to  be  in  equilibrio  with 
its  work,  in  the  favourable  pofition  of  its  parts.  When 
this  changes  into  one  lefs  favourable,  the  machine  may 
ftop  ;  if  not,  it  at  leaft  daggers,  hobbles,  or  works  un¬ 
equally.  The  rubbing  parts  bear  long  on  each  other, 
with  enormous  preffures,  and  cut  deep,  and  increafe  fric¬ 
tion.  Such  flow  motions  muft  therefore  be  avoided. 
A  little  more  velocity  enables  the  machine  to  get  over 
thofe  increafed  refiftances  by  its  inertia,  or  the  great 
quantity  of  motion  inherent  in  it.  Great  machines  pof- 
fefs  this  advantage  in  a  fuperior  degree,  and  will  there¬ 
fore  work  fteadily  with  a  fmaller  velocity.  Thcfe 
cireumftances  are  hardly  fufceptible  of  mathematical 
difeuftion,  and  our  beft  reliance  is  on  well-direfled  ex¬ 
perience. 

For  this  purpofe,  the  reader  will  do  well  to  perufe 
with  care  the  excellent  paper  by  Mr  Smeaton  in  the 
Philofophical  Tranfaftions  for  1759.  This  differtation 
contains  a  numerous  lift  of  experiments,  moft  judici- 
oufly  contrived  by  him,  and  executed  with  the  accu¬ 
racy  and  attention  to  the  moft  important  cireumftances, 
which  is  to  be  obferved  in  all  that  gentleman’s  perfor¬ 
mances. 

It  is  true,  thefe  experiments  were  made  with  fmall 
models-,  and  we  muft  not,  without  great  caution,  tranf- 
fer  the  refults  of  fuch  experiments  to  large  works.  But 
we  may  fafely  transfer  the  laws  of  variation  which  re-  » 
fult  from  a  variation  of  cireumftances,  although  we  muft 
not  adopt  the  abfolute  quantities  of  the  variations  them- 
felves.  Mr  Smeaton  was  fully  aware  of  the  limitations 
to  which  conclufions  drawn  from  experiments  on  models 
are  fubjefl,  and  has  made  the  applications  with  hisufual 
fagacity. 

His  general  inference  is,  that,  in  fmaller  works,  the 
rim  of  the  overlhot-wheel  (hould  not  have  a  greater  ve¬ 
locity  than  three  feet  in  a  fecond  ;  but  that  larger  mills , 
may  be  allowed  a  greater  velocity  than  this.  When 
every  thing  is  executed  in  the  beft  manner,  he  fays  that 
the  work  performed  will  amount  to  fully  two-thirds  of 
the  power  expended  ;  that  is,  that  three  cubic  feet  of 
water  defeending  from  any  height  will  raife  two  to  the 
fame  height. 

It  is  not  very  eafy  to  compare  thefe  deduflions  with 
•bfervations  on  large  works  5  becaufe  there  are  few  cafes 
where  we  have  good  meafures  of  the  refiftances  oppofed 
by  the  work  performed  by  the  machine.  Mills  employ¬ 
ed  for  pumping  water  afford  the  beft  opportunites.  But 
the  inertia  of  their  working  gear  diminiihes  their  ufeful 
performance  very  fenfibly  ;  becaufe  their  great  beam*, 
pump-rods,  &c.  have  a  reciprocating  motion,  which 
muft  be  deftroyed,  and  produced  anew  in  every  ftrokc. 
We  have  examined  fome  machines  of  this  kind  which 
are  efteemed  good  ones;  and  we  find  few  of  them  whole 
performance  exceeds  one  half  of  the  power  expended. 

By  comparing  other  mills  with  thefe,  we  get  the  beft 
information  of  their  refiftances.  The  comparifon  with 
mills  worked  by  Watt  and  Boulton’s  fteam-engines  is 
perhaps  a  better  meafure  of  the  refiftances  oppofed  by 
different  kinds  of  work,  becaufe  their  power  is  very 
diftinelly  knonm.  We  have  been  informed  by  oOe  of 
the  moft  eminent  engineers,  that  a  ton  and  a  half  of 

Vox,.  XX.  Part  II, 


t  673  ]  WAT 

water  per  minute  falling  one  foot  will  grind  and  dreis 
one  bufhel  of  wheat  per  hour.  This  is  equivalent  to  9 
tons  falling  10  feet. 

If  an  overfhot-wheel  oppofed  no  refiftance,  and  only 
one  bucket  were  filled,  the  wheel  would  acquire  the  ve¬ 
locity  due  to  a  fall  through  the  whole  height.  But 
when  it  is  in  this  fiate  of  accelerated  motion,  if  another 
bucket  of  water  is  delivered  into  it,  its  motion  muft  be 
checked  at  the  firft,  by  the  neceffity  of  dragging  forward 
this  Mater.  If  the  buckets  fill  in  fucceflion  as  they 
pafs  the  fpout,  the  velocity  acquired  by  an  unrefifting 
wheel  is  but  half  of  that  which  one  bucket  would  give. 
In  aft  cafes,  therefore,  the  velocity  is  diminifhed  by  the 
inertia  of  the  entering  water  when  it  is  (imply  laid  into 
the  upper  buckets.  The  performance  will  therefore  be 
improved  by  delivering  the  water  on  the  wheel  with 
that  velocity  with  which  the  Avheel  is  really  moving. 
And  as  Ave  cannot  give  the  direflion  of  a  tangent  to  the 
wheel,  the  velocity  with  which  it  is  delivered  on  the 
wheel  muft  be  fo  much  greater  than  the  intended  Veloci¬ 
ty  of  the  rim,  that  it  fhall  be  precifely  equal  to  it  when 
it  is  eftimated  in  the  direction  of  the  tangent.  Three  or 
four  inches  of  fall  are  diffident  for  this  purpofe ;  and  it 
fliould  never  be  negle&ed,  for  it  has  a  very  fenfible  in¬ 
fluence  on  the  performance.  But  it  is  highly  improper 
to  give  it  more  than  this,  with  the  view  of  impelling 
the  wheel  by  its  ftroke.  For  even  although  it  were 
proper  to  employ  part  of  the  fall  in  this  way  (which  we 
fhall  presently  fee  to  be  very  improper),  wc  cannot  pro¬ 
cure  this  impulfc  ;  becaufe  the  Avater  falls  among  other 
•  Avater,.  or  it  (hikes  the  boards  of  the  wheel  with  fuck 
obliquity  that  it  cannot  produce  any  fuch  effefl. 

It  is  a  much  debated  queflion  among  mill- wrights. 
Whether  the  diameter  of  the  wheel  .(hould  be  fuch  as 
that  the  water  will  be  delivered  at  the  top  of  the  wheel  > 
or  larger,  To  that  the  water  is  received  at  fome  diftance 
from  the  top,  where  it  will  aft  more  perpendicularly  to 
the  arm  ?  We  apprehend  that  the  obfervations  formerly 
made  will  decide  in  favour  of  the  firft  prafliee.  The 
fpace  below,  where  the  water  is  difeharged  from  the 
wheel,  being  proportional  to  the  diameter  of  the  wheel, 
there  is  an  undoubted  lofs  of  fall  attending  a  large  wheel ; 
and  this  is  not  eompenfated  by  delivering  the  water  at  a 
greater  diftance  from  the  perpendicular.  Wc  (hould 
therefore  recommend  the  ufe  of  the  whole  defeending 
fide,  and  make  the  diameter  of  the  wheel  no  greater 
than  the  fall,  till  it  is  fo  much  reduced  that  the  centri¬ 
fugal  force  begins  to  produce  a  fenfible  effefl.  Since 
the  rim  can  hardly  have  a  fmaller  velocity  than  three 
feet  per  fecond,  it  is  evident  that  a  fmall  wheel  muft 
revolve  more  rapidly.  This  made  it  proper  to  infert 
the  determination  that  we  .have  given,  of  the  lofs  of 
power  produced  by  the  centrifugal  force.  But  even 
with  this  in  view,  we  ftiould  employ  much  fmaller  wheels 
than  are  generally  done  on  fmall  falls.  Indeed  the  lofs 
of  water  at  the  bottom  may  be  diminiflied,  by  nicely 
fitting  the  arch  which  furrounds  the  wheel,  fo  as  not  to 
allow  the  water  to  efcape  by  the  fid  os  or  bottom.  While 
this  improvement  remains  in  good  order,  and  the  wheel 
entire,  it  produces  a  very  fenfible  effefl ;  but  the  paffag£ 
nude  ns  continually  by  the  ^wearing  of  the  wheel.  A 
bit  of  flick  or  done  falling  in  about  the  wheel  tears  off 
part  of  the  (hrouding  or  bucket,  and  frofly  Weather  fre¬ 
quently  binds  nil  fad.  It  therefore  feldom  anfwers  ex~ 
pc;ftations.;  We  have  nothing  to  add  on  this  cafe 
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to  what  we  have  already  extra&ed  from  Mr  Smeaton’s 
Differtation  on  the  Subje£t  of  Brealt  or  half  Overihot 
'  Wheels. 

There  is  another  form  of  wheel  by  which  water  is 
made  to  a<5l  on  a  machine  by  its  weight,  which  merits 
confideration.  This  is  known  in  this  country  by  the 
name  of  Barker's  mill,  and  has  been  defcribed  by  Defa- 
guliers,  vol.  ii.  p.  460.  It  confills  of  an  upright  pipe 
or  trunk  A B  (fig.  1 1.),  communicating  with  two  hori¬ 
zontal  branches  BC,  B  c ,  which  have  a  hole  C  c  near 
their  ends,  opening  in  oppofite  directions,  at  right  angles 
to  their  lengths.  Suppofc  water  to  be  poured  in  at  the 
top  from  the  fpout  F,  it  will  run  out  by  the  holes  C 
and  c  with  the  velocity  correfponding  to  the  depth  of 
thefe  holes  under  the  furface.  The  confequence  of  this 
mull  be,  that  the  arms  will  be  prefled  backwards  \  for 
there  is  no  foiid  furface  at  the  hole  C,  on  which  the 
lateral  preflure  of  the  water  can  be  exerted,  while  it  a&s 
with  its  full  force  on  the  oppofite  fide  of  the  arm.  This 
unbalanced  preflure  is  equal  to  the  weight  of  a  column 
having  the  orifice  for  its  bale,  and  twice  the  depth  under 
the  furface  of  the  water  in  the  trunk  for  its  height. 
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This  meafure  of  the  height  may  feem  odd,  becaufe  if 


the  orifice  were  fhut,  the  preflure  on  it  is  the  weight  of 
a  column  reaching  from  the  furface.  But  when  it  is 
open,  the  water  iffues  with  nearly  the  velocity  acquired 
by  falling  from  the  furface,  and  the  quantity  of  motion 
produced  is  that  of  a  column  of  twice  this  lengthy  mov¬ 
ing  with  this  velocity.  This  is  a&ually  produced  by 
the  pre-fibre  of  the  fluid,  and  mull  therefore  be  accom¬ 
panied  by  an  equal  rea&ion. 

Now  fuppofe  this  apparatus  fet  on  the  pivot  E,  and 
to  have  a  fpindle  AD  above  the  trunk,  furnifhed  with 
a  cylindrical  bobbin  D,  having  a  rope  wound  round  it, 
and  palling  over  a  pulley  G.  A  weight  W  may  be 
fufpended  there,  which  may  balance  this  backward  pref- 
fure.  If  the  weight  be  too  fmall  for  this  purpofe,  the 
retrograde  motion  of  the,  arms  will  wind  up  the  cord, 
and  raife  the  weight  •,  and  thus  we  obtain  an  acting 
machine,  employing  the  preflure  of  the  water,  and  ap¬ 
plicable  to  any  purpofe.  A  runner  millftone  may  be 
put  on  the  top  of  the  fpindle ;  and  we  fhould  then  pro¬ 
duce  a  flour  mill  of  the  utmofl  fimplicity,  having  neither 
wheel  nor  pinion,  and  fubject  to  hardly  any  wear.  It 
is  fomewhat  furprifing,  that  although  this  was  invented 
at  the  beginning  of  this  century,  and  appears  to  have 
Inch  advantage  in  point  of  fimplicity,  it  has  not  come 
into  ufe.  So  little  has  Dr  Defaguliers’s  account  been 
attended  to  (although  it  is  mentioned  by  him  as  an  ex¬ 
cellent  machine,  and  as  highly  inftru£tive  to  the  hy- 
draulifl),  that  the  fame  invention  was  again  brought 
forward  by  a  German  profeffor  (Segner)  as  his  own, 
and  has  been  honoured  by  a  feries  of  elaborate  difquifi- 
tions  concerning  its  theory  and  performance  by  Euler 
and  by  John  Bernoulli.  Euler’s  Diflertations  are  to  be 
fbund  in  the  Memoirs  of  the  Academy  of  Berlin,  1751, 
&c.  and  in  the  Nov .  Comment .  Petropol,  tom.  vi.  Ber¬ 
noulli’s  are  at  the  end  of  his  Hydraulics.  Both  thefe 
authors  agree  in  faying,  that  this  machine  excels  all 
ether  methods  of  employing  the  force  of  water.  Simple 
as  it  appears,  its  true  theory,  and  the  belt  form  of  eon- 
ftrwtion,  are  moft  abftrufe  and  delicate  fubjects  *,  and  it 
is  not  eafy  to  give  fuch  an  account  of  its  principles  a$ 
will  be  underflood  by  an  ordinary  reader. 

We.  fee,  in  general,  that  the  machine  mufl  prefs  back^ 
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wards  5  and  little  invefligation  fufficesfor  underflanding 
the  intenfity  ofthis  preflure,  when  the  machine  is  at  reft. 

But  when  it  is  allowed  to  run  backwards,  withdrawing'"""^ 
itfelf  from  the  preflure,  the  intenfity  of  it  .is  diminifhed  ; 
and  if  no  other  circumftances  intervened,  it  might  .not 
be  difficult  to  fay  what  particular  preflure  correfponded 
to  any  rate  of  motion.  Accordingly,  Defaguliers,  pre¬ 
fuming  on  the  fimplicity  of  the  machine,  affirms  the 
preflure  to  be  the  weight  of  a  column,  which  would 
produce  a  velocity  of  efflux  equal  to  the  difference  of  the 
velocity  of  the  fluid  and  of  the  machine  ;  and  hence  he 
deduces,  that  its  performance  will  be  the  greateft  pof- 
flble,  when  its  retrograde  velocity  is  one-third  of  the 
velocity  acquired  by  falling  from  the  furface,  in  which 
cafe,  it  will  raife  T8Ti ths  of  the  water  expended  to  the 
fame  height,  which  is  double  of  the  performance  of  a 
mill  adled  on  by  the  impulfe  of  water. 

But  this  is  a  very  imperfect  account  of  the  operation. 
When  the  machine  (conftructed  exactly  as  we  have 
defcribed)  moves  round,  the  w'ater  which  iffues  defeends 
in  the  vertical  trunk,  and  then,  moving  along  the  hori¬ 
zontal  arms,  partakes  of  this  circular  motion.  This  ex¬ 
cites  a  centrifugal  force,  which  is  exerted  againft  the 
ends  of  the  arms  by  the  intervention  of  the  fluid.  The 
whole  fluid  is  fubje6ted  to  this  preflure  (increafing  for 
every  fection  acrofs  the  arm  in  the  proportion  of  its  di- 
ftance  from  the  axis),  and  every  particle  is  prefled  with 
the  accumulated  centrifugal  forces  of  all  the  fe&ions- 
that  are  nearer  to  the  axis.  Every  fe&ion  therefore 
fuftains  an  actual  preflure  proportional  to  the  fquare  of 
its  diftance  from  the  axis.  This  increafes  the  velocity 
of  efflux,  and  this  increafes  the  velocity  of  revolution  5 
and  this  mutual  co-operation  would  feem  to  terminate  in 
an  infinite  velocity  of  both  motions.  But,  on  the  other 
hand,  this  circular  motion  muft  be  given  anew  to  every 
particle  of  water  as  it  enters  the  horizontal  arm.  This 
can  be  done  only  by  the  motion  already  in  the  arm,  and 
at  its  expence.  Thus  there  muft  be  a  velocity  which 
cannot  be  overpaffed  even  by  an  unloaded  machine. 

But  it  is  alfo  plain,  that  by  making  the  horizontal  arm 
very  capacious,  the  motion  of  the  water  from  the  axis  to 
the  jet  may  be  made  very  flow,  and  much  of  this  dimi¬ 
nution  of  circular  motion  prevented.  Accordingly, 
Euler  has  recommended  a  form  by  which  this  is  done 
in  the  moft  eminent  degree.  His  machine  confifts  of 
a  hollow  conoidal  ring,  of  which  fig.  12.  is  a  fe&ion.  pjg.  1 
The  part  AH  h  a  is  a  fort  of  a  funnel  bafon,  which  re¬ 
ceives  the  water  from  the  fpout  F ;  not  in  the  dire&ion 
pointing  towards  the  axis,  but  in  the  direction,  and  with 
the  precife  velocity,  of  its  motion.  This  prevents  any 
retardation  by  dragging  forward  the  water.  The  water 
then  paffes  down  between  the  outer  conoid  AC  c  a  and 
the  inner  conoid  HG  g  h  along  fpiral  channels  formed 
by  partitions  foldered  to  both  conoids.  The  curves  of 
thefe  channels  are  determined  by  a  theory  which  aims  at 
the  annihilation  of  all  unneceffary  and  improper  motions 
of  the  water,  -but  which  is  too  abftrufe  to  find  a  place 
here.  The  water  thus  conduced  arrives  at  the  bottom 
CG,  eg.  On  the  outer  circumference  of  this  bottom 
are  arranged  a  number  of  fpouts  (one  for  each  channel), 
which  are  all  directed  one  way  in  tangents  to  the  cir¬ 
cumference. 

Adopting  the  common  theory  of  the  reaction  of  fluids, 
this  fhould  be  a  very  powerful  machine,  and  fhould  raife 
*^ths  of  the  water  expended..  But  if  we  admit  the  re¬ 
action 
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Ifatcr-  aftion  to  be  equal  to  the  force  of  the  bluing  fluid  (and 
’orks-  we  do  not  fee  how  this  can  be  refufcd),  the  machine 

'  - muft  be  nearly  twice  as  powerful.  We  therefore  repeat 

our  wonder,  that  it  has  not  been  brought  into  ufe.  But 
it  appears  that  no  trial  has  been  made  even  of  a  model ; 
fo  that  we  have  no  experiments  to  encourage  an  engineer 
to  repeat  the  trial.  Even  the  late  author,  ProftfTor 
Segner,  has  not  related  any  thing  of  this  kind  in  his 
Exercitationbs  Hydraulic ce,  where  he  particularly  de- 
feribes  the  machine.  This  remiffnefs  probably  has  pro¬ 
ceeded  from  fixing  the  attention  on  Euler’s  improved 
conftruttion.  It  is  plain  that  this  mud  be  a  moft  cum¬ 
brous  mafs,  even  in  a  fmall  fize  requiring  a  prodigious 
veflel,  and  carrying  an  unwieldy  load.  If  we  examine 
the  theory  which  recommends  this  conftru£lion,  we  find 
that  the  advantages,  though  real  and  fcnfible,  bear  but 
a  fmall  proportion  to  the  whole  performance  of  the  Am¬ 
ple  machine  as  invented  by  Dr  Barker.  It  is  therefore 
to  be  regretted,  that  engineers  have  not  attempted  to 
realize  the  firft  project.  Wc  beg  leave  to  recommend 
it,  with  an  additional  argument  taken  from  an  addition 
made  to  it  by  Mr  Mathon  de  la  Cour,  in  Rozier’s 
Journal  de  Phyflque ,  January  and  Augufi  1775.  This 

\  13.  gentleman  brings  down  a  large  pipe  FEH  (fig.  13.) 
from  a  refervoir,  bends  it  upward  at  H,  and  introduces 
it  into  two  horizontal  arms  DA,  DB,  which  have  an 
upright  fpindle  DK,  carrying  a  millfione  in  the  ftyle 
of  Dr  Barker’s  mill.  The  ingenious  mechanician  will 
have  no  difficulty  of  contriving  a  method  of  joining  thefe 
pipes,  fo  as  to  permit  a  free  circular  motion  without 
lofing  much  water.  The  operation  of  the  machine  in 
this  form  is  evident.  The  water,  prefled  by  the  column 
EG,  flows  out  at  the  holes  A  and  B,  and  the  unba¬ 
lanced  preflure  on  the  oppofite  lides  of  the  arms  forces 
them  round.  The  compendioufnefs  and  other  advan¬ 
tages  of  this  conftru&ion  are  moft  ftriking,  allowing  us 
to  make  ufe  of  the  greateft  fall  without  any  incrcafe  of 
the  fize  of  the  machine.  It  undoubtedly  enables  us  to 
employ  a  ftream  of  water  too  fcanty  to  be  employed  in 
any  other  form.  The  author  gives  the  dimenfions  of  an 
engine  which  he  had  feen  at  Bourg  Argental.  AB  is 
92  inches,  and  its  diameter  3  inches  ;  the  diameter  of 
each  orifice  Is  FG  is  21  feet ;  the  pipe  D  was  fit¬ 
ted  into  C  by  grinding;  and  the  internal  diameter  of 
D  is  2  inches. 

When  the  machine  was  performing  no  work,  or  was 
unloaded,  and  emitted  water  by  one  hole  only,  it  made 
1 15  turns  in  a  minute.  This  gives  a  velocity  of  46  feet 
per  fecond  for  the  hole.  This  is  a  curious  fa£t  :  For 
the  water  would  ifliie  from  this  hole  at  reft  with  the  ve¬ 
locity  of  37-5.  This  great  velocity  (which  was  much 
lefs  than  the  velocity  with  which  the  water  a&ually 
quitted  the  pipe)  was  undoubtedly  produced  by  the  pro¬ 
digious  centrifugal  force,  which  was  nearly  1 7  times  the 
weight  of  the  water  in  the  orifice. 

The  empty  machine  weighed  80  pounds,  and  its 
weight  was  half-fupported  by  the  upper  preflure  of  the 
water,  fo  that  the  fri&ion  of  the  pivots  was  much  di- 
minilhed.  It  is  a  pity  that  the  author  has  given  no  ac¬ 
count  of  any  work  done  by  the  machine.  Indeed  it  was 
only  working  ventilators  for  a  large  hall.  His  theory 
by  no  means  embraces  all  its  principles, ,  nor  is  it  well- 
founded. 

We  think  that  the  free  motion  round  the  neck  of  the 
, feeding-pipe,  without  any  lofs  of  water  or  any  confider- 
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able  fri6lion,  may  be  obtained  in  the  following  manner : 
AB  (fig.  14.)  reprefents  a  portion  of  the  revolving  hori¬ 
zontal  pipe,  and  CEec  part  of  the  feeding  pipe.  The 
neck  of  the  firft  is  turned  truly  cylindrical,  fo  as  to  turn 
eafily,  but  without  (hake,  in  the  collar  C  c  of  the  feed¬ 
ing-pipe,  and  each  has  a  fhoulder  which  may  fupport  the 
other.  That  the  fri£lion  of  this  joint  may  not  be  great, 
and  the  pipes  deftroy  each  other  by  wearing,  the  hori¬ 
zontal  pipe  has  an  iron  fpindle  EF,  fixed  exa611y  in  the 
axis  of  the  joint,  and  refting  with  its  pivot  F  in  a  ftep 
of  hard  ftcel,  fixed  to  the  iron  bar  GH,  which  goe§ 
acrofs  the  feeding-pipe,  and  is  firmly  fupported  in  it. 
This  pipe  is  made  bell-lhaped,  widening  below.  A  col¬ 
lar  or  hofe  of  thin  leather  is  fitted  to  the  infide  of  this 
pipe,  and  is  reprefented  (in  fe6lion)  by  LKM  m  k  /. 
This  is  kept  in  its  place  by  means  of  a  metal  or  wooden 
ring  N  tf,  thin  at  the  upper  edge,  and  taper-fliaped. 
This  is  drawn  in  above  the  leather,  and  ftretches  it,  and 
caufes  it  to  apply  to  the  fide  of  the  pipe  all  around. 
There  can  be  no  leakage  at  this  joint,  becaufe  the  wa¬ 
ter  will  prefs  the  leather  to  the  fmooth  metal  pipe ;  nor 
can  there  be  any  fenfible  fri&ion,  becaufe  the  water  gets 
at  the  edge  of  the  leather,  and  the  whole  unbalanced 
preflure  is  at  the  fmall  crevice,  between  the  two  metal 
ftioulders.  Thefe  fhoulders  need  not  touch,  fo  that  the 
friflion  muft  be  infenfible.  We  imagine  that  this  me¬ 
thod  of  tightening  a  turning  joint  may  be  ufed  with 
great  advantage  in  many  cafes. 

We  have  only  further  to  obferve  on  this  engine,  that 
any  imperfe&ion  by  which  the  paflage  of  the  water  is 
diminifhed  or  obftru61ed  produces  a  faving  of  water 
which  is  in  exa£t  proportion  to  the  diminution  of  effe£l. 
The  only  inaccuracy  that  is  not  thus  compenfated  is 
when  the  jets  are  not  at  right  angles  to  the  arms. 

We  repeat  our  wiflies,  that  engineers  would  endea¬ 
vour  to  bring  this  machine  into  ufe,  feeing  many  fitua- 
tions  where  it  may  be  employed  to  great  advantage. 
Suppofe,  for  inftance,  a  fmall  fupply  of  water  from  a 
great  height  applied  in  this  manner  to  a  centrifugal 
pump,  or  to  a  hair  belt  pafling  over  a  pulley,  and  dip¬ 
ping  in  the  water  of  a  deep  well.  This  would  be  a 
hydraulic  machine  exceeding  all  others  in  fimplicity 
and  durability,  though  inferior  in  effe<5l  to  fome  other 
conftruflions. 

2.  OfUnderJhot  Wheels . 

All  wheels  go  by  this  name  where  the  motion  of  the 
water  is  quicker  than  that  of  the  partitions  or  boards  of 
the  wheel,  and  it  therefore  impels  them.  Thefe  are 
called  the  float-boards ,  or  floats ,  of  an  underftiot  wheel. 
The  water,  running  in  a  mill-row,  with  a  velocity  de¬ 
rived  from  a  head  of  water,  or  from  a  declivity  of  chan¬ 
nel,  ftrikes  on  thefe  floats,  and  occafions,  by  its  deflec¬ 
tions  fidewife  and  upwards,  a  preflure  on  the  floats  fuffi- 
cient  for  impelling  the  wheel. 

There  are  few  points  of  pra&ical  mechanics  that 
have  been  more  confidered  than  the  a£Hon  of  water  on 
the  floats  of  a  wheel ;  hardly  a  book  of  mechanics  being 
filent  on  the  fubjeft.  But  the  generality  of  them,  at 
leaft  fuch  as  are  intelligible  to  perfons  who  are  not  very 
much  converfant  in  dynamical  and  mathematical  difeuf- 
fion,  have  hardly  done  any  thing  more  than  copied  the 
earlieft  dedu&ions  from  the  Ample  theory  of  the  refin¬ 
ance  of  fluids.  The  confequence  has  been,  that  our 
pradlical  knowledge  is  very  imperfect ;  and  it  is  ftill 
4  Q  2  chiefly 
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chiefly  from  experience  that  we  muft  learn  the  perform- 
,  ance  of  underihot  wheels.  .Unfortunately  this  flops 
their  improvement  ;  becaufe  tliofe  who  have  the  only 
opportunities  of  making  the  experiments  are  not  fuffi- 
ciently  acquainted  with  the  principles  of  hydraulics,  and 
are  apt  to  aferibe  differences  in  their  performance  to 
trifling  noflrums  in  their  conftru&ion,  or  in  the  manner 
of  applying  the  impulfe  of  the  water. 

We  have  laid  fo  much  on  the  imperfection  of  our 
theories  of  the  impulfe  of  fluids  in  the  article  RESIST¬ 
ANCE  of  Fluids,  that  we  need  not  repeat  here  the  de¬ 
fers  of  the  common  explanations  of  the  motions  of  un- 
derfliot  wheels.  The  part  of  this  theory  of  the  impulfe 
of  fluids  which  agrees  befl  with  obfervation  is,  that  the 
impulfe  is  in  the  duplicate  proportion  of  the  velocitij  with 
which  the  water  frikes  the  float.  That  i:>,  if  v  be  the 
Velocity  of  the  flreara,  and  u  the  velocity  of  the  float, 
we  {hall  have  F,  the  impulfe  on  the  float  when  held  fa  ft 
to  its  impulfe  f  on  the  float  moving  with  the  velocity  u. 


v — td 


as  vs  to  v — id,  and/rxF  X 

v 

This  is  the  preffure  a&ing  on  the  float,  and  urging 
the  wheel  round  its  axis.  The  wheel  muft  yield  to  this 
^notion,  if  the  refiftance  of  the  work  does  not  exert  a 
fuperior  preffure  on  the  float  in  the  oppofite  direction. 
By  yielding,  the  float  withdraws  from  the  impulfe,  and 
this  is  therefore  diminifhed.  The  wheel  accelerates,  the 
refiftances  increafe,  and  the  impulfes  diminifli,  till  they 
become  an  exaft  balance  for  the  refiftances.  The  mo¬ 
tion  now  remains  uniform,  and  the  momentum  of  im¬ 
pulfe  is  equal  to  that  of  refiftance.  The  performance  of 
the  mill  therefore  is  determined  by  this ;  and,  whatever 
be  the  conftruftion  of  the  mill,  its  performance  is  befl 
when  the  momentum  of  impulfe  is  greateft.  This  is 
had  by  multiplying  the  preffure  on  the  float  by  its  ve¬ 
locity. _ Therefore  the  momentum  will  be  expreffed  by 

<£/— id 

£  X  "Xw*  But  fince  F  and  v*  are  conftant  quan¬ 
tities,  the  momentum  will  be  proportional  to  u  X  v—~ u\ 

Let  x  reprefent  the  relative  velocity.  Then  v _ x  will 

be  r=u,  and  the  momentum  will  be  proportional  to  «y— x 
X  and  will  be  a  maximum  when  v— x  X  x*  is  a 
maximum,  or  when  v  a?*— x*  is  a  maximum.  This  will 
be  difeovered  by  making  its  fluxion  =zo.  That  is, 

2  v  x  x — 3  x1  xzro} 
and  2  v  x — 3  x*—q 

or  2  v — 3  x~o 

and  2^=3  x,  and  x~\  v;  and  therefore  v — .t,  or 
u,  That  is,  the  velocity  of  the  float  muft  be 

one-third  of  the  velocity  of  the  ftream.  It  only  remains 
to  fay  what  is  the  abfolute  preffure  on  the  float  thus  cir¬ 
cumstanced.  Let  the  velocity  v  be  fuppofed  to  arife 
from  the  preffure  of  a  head  of  water  h .  The  common 
theory  teaches  that  the  impulfe  on  a  given  furface  S  at 
reft  is  equal  to  the  weight  of  a  column  h  S  ;  put  this  in 
place  of  F,  and  £  v1  in  place  of  v — u%  and  y  v  for  u . 
This  gives  us  S  h  X^rr  v  f°r  the  momentum.  Now  the 
power  expended  is  S  h  v,  or  the  column  S  h  moving  with 
the  velocity  Therefore  the  greateft  performance  of 
an  underihot  wheel  is  equivalent  to  railing  T4T  of  the 
water  that  drives  it  to  the  fame  height. 

But  this  is  too  fmall  an  eftimation  \  for  the  preffure 
■SWrted.on  a  plane  furface,  fituated  as  the  float  of  a  mill- 
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wheel,  is  confiderably  greater  than  the  weight  of  the  co- 
lumn  S  /}.  Phis  is  nearly  the  preffure  on  a  furface 
wholly  immerfed  in  the  fluid.  But  when  a  fmall  vein 
iirikes  a  larger  plane,  fo  as  to  be  defk-fted  on  all  fides  in 
a  thin  flieet,  the  impulfe  is  altnoft  double  of  this.  This 
is  in  fome  meafure  the  cafe  in  a  mill  wheel.  When  the 
ltream  ftrikes  it,  it  is  heaped  up  along  its  face,  and  falls 
back  again — and  during  this  motion  it  is  ailing  with  a 
hy  droll  a  tic  preffure  on  it.  When  the  wheel  dips  into  an 
open  river,  this  accumulation  is  lefs  remarkable,  becaufo 
much  efcapes  laterally.  But  in  a  mill  courfe  it  may  be 
confiderable. 

We  have  confidered  only  the  a£fion  on  one  float, but 
feveral  generally  a&  at  once.  The  impulfe  on  tnoft  of 
them  muft  be  oblique,  and  is  therefore  lefs  than  when 
the  fame  ftream  impinges  perpendicularly  ;  and  this  di¬ 
minution  of  impulfe  is,  by  the  common  theory,  in  the 
proportion  of  the  fine  of  the  obliquity.  For  this  reafon 
it  is  maintained,  that  the  impulfe  of  the  whole  ftream 
on  the  loweft  floatboard,  which  is  perpendicular  to  the 
ftream,  is  equal  to  the  lum  of  the  impulfes  made  on  all 
the  floats  which  then  dip  into  the  water  ;  or  that  the 
impulfe  on  any  oblique  float  is  precifely  equal  to  the  im¬ 
pulfe  which  that  part  of  the  ftream  would  have  made 
on  the  loweft  floatboard  had  it  not  been  interrupted. 
Therefore  it  has  been  recommended  to  make  fuch  a 
number  of  floatboards,  that  when  one  of  them  is  at  the 
bottom  of  the  wheel,  and  perpendicular  to  the  ftream, 
the  next  in  fucceffion  fhould  be  juft  entering  into  the 
water.  But  fince  the  impulfe  on  a  float  by  no  means 
annihilates  all  the  motion  of-  the  water,  and  it  bends 
round  it  and  hits  the  one  behind  with  its  remaining 
force,  there  muft  be  fome  advantage  gained  by  employ¬ 
ing  a  greater  number  of  floats  than  this  rule  will  per¬ 
mit.  This  is  abundantly  confirmed  by  the  experiments 
of  Smeaton  and  Boffut.  Mr  Boffut  formed  three  or 
four  fuppofitions  of  the  number  of  floats,  and  calculated 
the  impulfe  on  each  \  according  to  the  obfervations  made 
in  a  courfe  of  experiments  made  by  the  Academy  of 
Sciences,  and  inferted  by  us  in  the  article  RESISTANCE 
of  Fluids;  and  when  he.  fummed  them  up,  and  compared 
the  refults  with  his  experiments,  he  found  the  agreement 
very  fatisfa&ory.  He  deduces  a  general  rule,  that  if 
the  velocity  of  the  wheel  is  one-third  of  that  of  th b 
ftream,  and  if  72  degrees  of  the  circumference  are  im¬ 
merfed  in  the  ftream,  the  wheel  fhould  have  36  floats. 
Each  will  dip  one-fifth  of  the  radius.  The  velocity  be¬ 
ing  ftill  fuppofed  the  fame,  there  fhould  be  more  or  fewer 
floats  according  as  the  arch  is  lefs-  or  greater  than  72  de¬ 
grees. 

Such  is  the  theory,  and  fuch  are  the  circumftances 
which  it  leaves  undetermined.  The  accumulation  of  the 
water  on  a  floatboard,  and  the  force  with  which  it  may 
ftill  ftrike  another,  are  too  intricate  to  be  affigned  with 
any  tolerable  precifion  :  For  fuch  reafons  we  muft  ac¬ 
knowledge  that  the  theory  of  underfhot  wheels  is  ftill. 
very  imperfeft,  and  that  recourfe  muft  be  had  to  expe¬ 
rience  for  their  improvement.  We  therefore  ftrongly 
recommend  the  perufal  of  Mr  Smeaton  rs  experiments  on 
underfhot  wheels,  contained  in  the  fame  differtation  with 
thofe  we  have  quoted  on  overfhot  wheels.  We  have 
only  to  obferve,  that  to  an  ordinary  reader  the  experi¬ 
ments  will  appear  too  much  in  favour  of  underfhot  wheels. 
His  aim  is  partly  to  eftablifh  a  theory,  which  will  ftate 
the  relation  between  their  performance  and  the  velocity 
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of  the  dream,  and  partly  to  date  the  relation  between 
the  power  expended  and  the  work  done.  The  velocity 
in  his  experiments  is  always  confiderably  below  that 
which  a  body  would  acquire  by  falling  from  the  furface 
of  the  head  of  water  ;  or  it  is  the  velocity  acquired  by 
a  foorter  fall.  Therefore  if  we  efliroate  the  power  ex¬ 
pended  by  the  quantity  of  water  multiplied  by  this  di- 
minifbed  fall,  we  (hall  make  it  too  fmall  ;  and  the  dif¬ 
ference  in  fome  cafes  is  very  great :  yet,  even  with  thefe 
conceffions,  it  appears  that  the  utmofl  performance  of 
an  underfoot  wheel  does  not  furpafs  the  railing  one-third 
of  the  expended  water  to  the  place  from  which  it  came. 
It  is  therefore  far  inferior  to  an  overfoot  wheel  expend¬ 
ing  the  fame  power  5  and  Mr  Belidor  has  led  engineers 
into  very  millaken  maxims  of  conflru&ion,  by  faying 
that  overfoot  wheels  fhould  be  given  up,  even  in  the 
cafe  of  great  falls,  and  that  we  (hould  always  bring  on 
the  water  from  a  fluice  in  the  very  bottom  of  the  dam, 
and  bring  it  to  the  wheel  with  as  great  a  velocity  as 
pofiible.  Mr  Smeaton  alfo  fays,  that  the  maximum 
takes  place  when  the  velocity  of  the  wheel  is  two-fifths 
of  that  of  the  dream,  inftead  of  two-fixths  according  to 
the  theory  ;  and  this  agrees  with  the  experiments  of 
Bofliit.  But  he  meafured  the  velocity  by  means  of  the 
quantity  of  water  which  run  pad.  This  mud  give  a 
velocity  fomewhat  too  fmall  ;  as  will  appear  by  attend¬ 
ing  to  Buat’s  obfervations  on  the  fuperficial,  the  mean, 
and  the  bottom  velocities. 

The  red  of  his  obfervations  are  mod  judicious,  and 
well  adapted  to  the  inflru&ion  of  prarflitioners.  We 
have  only  to  add  to  them  the  obfervations  of  Des  Par- 
cieux  and  BolTut,  who  have  evinced,  by  very  good  ex¬ 
periments,  that  there  is  a  very  fenfible  advantage  gained 
by  inclining  the  doatboards  to  the  radius  of  the  wheel 
about  20  degrees,  fo  that  the  lowed  doatboard  foall  not 
be  perpendicular,  but  have  its  point  turned  up  the  dream 
about  20  degrees.  This  inclination  caufes  the  water  to 
heap  up  along  the  fioatboard,  and  act  by  its  weight. 
The  doats  fliould  therefore  be  made  much  broader  than 
the  vein  of  water  interrupted  by  them  is  deep. 

Some  engineers,  obferving  the  great  fuperiority  of 
overdiot  wheels  above  underfoot  wheels  driven  by  the 
fame  expence  of  power,  have  propofed  to  bring'  the  wa¬ 
ter  home  to  the  bottom  of  the  wheel  on  ah  even  bot¬ 
tom,  and  to  make  the  doatboard  no  deeper  than  the  a- 
perture  of  the  fluice,  which  would  permit  the  water  to 
run  out.  The  wheel  is  to  be  fitted  with  a  clofe  foie  and 
fides,  exa£tly  fitted  to  the  end  of  this  trough,  fo  that  if 
the  wheel  is  at  red,  the  water  may  be  dammed  up  by 
the  foie  and  doatboard.  It  will  therefore  prefs  forward 
the  doatboard  with  the  whole  fofee  of  the  head  of  water- 
But  this  cannot  anfwer;  for  if  we  fuppofe  no  doatboards, 
the  water  will  flow  out  at  the  bottom,  propelled  in  the 
manner  thofe  perfons  fuppofe  ;  and  it  will  be  fupplied 
from  behind,  the  water  coming  Jlowly  from  all  parts  of 
the  trough  to  the  hole  below  the  wheeh.  But  now  add 
the  doats,  and  fuppofe  the  wheel  in  motion  with  the  ve- 
-  Iocity  that  is  experfled.  The  other  doats  mud  drag  in¬ 
to  motion  all  the  water  which  lies  between  them,  giv¬ 
ing  to  the  greated  part  of  it  a  motion  vadly  greater 
than  it  would  have  taken  in  confequence  of  the  p re fiure 
»f  the  water  behind  it;  and  the  water  out  of  the  reach 
•f  the  fioats  will  remain  dill,  which  it  would  not  have 
done  independent  of  tile  doatboards  above  it,  becaufe  it 
wmld,  have  contributed  to  the  expence  ofithe  hole.  The- 
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motion  therefore  which  the  wheel  will  acquire  by  this 
condrudlion  mud  be  fo  different  from  what  is  expelled, 
that  we  can  hardly  fay  what  it  will  be. 

We  are  therefore  perfuaded  that  the  bed  way  of  de¬ 
livering  the  water  on  an  underdiot  wheel  in  a  clofe  mill- 
courfe  is,  to  let  it  Hide  down  a  very  fmooth  channel,  , 
without  touching  the  wheel  till  near  the  bottom,  where 
the  wheel  foould  be  exactly  fitted  to  the  courfe  ;  or,  to 
make  the  doats  exceedingly  broader  than  the  depth  of 
the  vein  of  water  which  glides  down  the  courfe,  and 
allow  it  to  be  partly  intercepted  by  the  fird  doats,  and 
heap  up  along  them,  ailing  by  its  weight,  after  its  im- 
pulfe  has  been  expended.  If  the  bottom  of  the  courfe  bo 
an  arch  of  a  circle  deferibed  with  a  radius  much  greater 
than  that  of  the  wheel,  the  water  which  Hides  down  will 
be  thus  gradually  intercepted  by  the  doats. 

Attempts  have  been  made  to  condru&  water-wheels 
which  receive  the  impnlfe  obliquely,  like  the  fails  of  a 
common  wind-mill.  This  would,  in  many  fituations, 
be  a  very  great  acquifition.  A  very  dow  but  deep  ri¬ 
ver  could  in  this  manner  be  made  to  drive  our  mills  $ 
and  although  much  power  is  loft  by  the  obliquity  of  the 
impulfe,  the  remainder  may  be  very  great.  It  is  to  be 
regretted,  that  thefe  attempts  have  not  been  more  zea¬ 
lotry  profecuted  ;  for  we  have  no  doubt  of  their  fuc- 
cefs  in  a  very  ferviceable  degree.  Engineers  have  been 
deterred,  becaufe  when  fuch  wheels  are  plunged  in  an 
open  dream,  their  lateral  motion  is  too  much  impeded 
by  the  motion  of  the  dream.  We  have  feen  one,  how¬ 
ever,  which  was  very  powerful  :  It  was  a  long  cylin¬ 
drical  frame,  having  a  plate  Handing  out  from  it  aboufr 
a  foot  broad,  and  furrounding,  it  with  a  very  oblique* 
fpiral  like  a  cork-fcrew.  'Phis  was  plunged  about  one- 
fourth  of  its  diameter  (which  was  about  12  feet),  hav¬ 
ing  its  axis  in  the  direction  of  the  dream.  By  the. work 
which  it  was  performing,  it  feemetT  more  powerful  thare 
a  common  wheel  which  occupied  the  fame  breadth  of 
the  river.  Its  length  was  not  lefs  than  20  feet  :  it- 
might  have  been  twice  as  much,  which  would  have 
doubled  its  power,  without  occupying  more  of  the  wa^ 
ter- way.  Perhaps  fuch  a  fpiral,  continued  to  the  very 
axis,  and  moving  in  a  hollow  canal  wholly  filled  by  the* 
dream,  might  be  a  very  advantageous  way  of  employ¬ 
ing  a  deep  and  dow  flreami 

But  mills  with  oblique  fioats  are  mod  ufeful  for  em¬ 
ploying  fmall  dreams,  which  can  be  delivered  from  a 
fpout  with  a  great  velocity.  Mr  BolTut  has  confidered* 
thefe  with  due  attention,  and  afeertained  the  bed  modes 
of  eonflruclion.  There  are  two  which  have  nearly  e- 
qual  performances i.  The  vanes  being  placed  like  thofe 
of  a  wind-mill,  round  the  rim  of  a-horizontal  or  vertical1 
wheel,  and  being  made  much  broader  than  the  vein  of 
water  which  is  to  drike  them,  let  the  fpout  be  fo  di- 
refled^  that  the  vein  may.  drike  them  perpendicularly.. 
By  this  meafurc  it  will  be  fpread  about  on  the  vane  in 
a  thin  flieet,  and  exert  a  pre-fibre  nearly  equal  to  twice 
the  weight  of  a  column  whofe  bafe  is  the  orifice  of  the 
fpout,  and  whofe  height  is-the  fall  producing  the  velocitv. 

Mills  of  this  kind  are  much  in  ufe  in  the  fouth  of 
Europe.  The  wheel  ^horizontal,  and  the  vertical  axis- 
carries  the  milldone  ;  fo  that  the  mill  is  of  the  utmofl: 
fimplicity  :  and  this  is  its  chief  recommendation  ;  fru¬ 
its  power  is  greatly  inferior  to  that  of  a  wheel  confirm^-, 
ed  in  the  ufual  manner. 

2,  The  vanes  may  be  arranged  round  the  rim* of  the-* 
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Water-  wheel,  not  like  the  fails  of  a  wind-mill,  but  in  planes 

WQrk?*  inclined  to  the  radii,  but  parallel  to  the  axis,  or  to  the 

planes  palling  through  the  axis.  They  may  either  Hand 
on  a  foie,  like  the  oblique  floats  recommended  by  De 
Parcieux,  as  above  mentioned  :  or  they  may  Hand  on 

the  fide  of  the  rim,  not  pointing  to  the  axis,  but  alide 

from  it. 

This  difpofition  will  admit  the  fpout  to  be  more  con¬ 
veniently  difpofcd  either  for  a  horizontal  or  a  vertical 
wheel. 

We  (hall  conclude  this  article  by  defcribing  a  con¬ 
trivance  of  Mr  Burns,  the  inventor  of  the  double  buc¬ 
keted  wheel,  for  fixing  the  arms  of  a  water-wheel.  It 
is  well  known  to  mill-wrights  that  the  method  of  fixing 
them  by  making  them  to  pafs  through  the  axle,  weak¬ 
ens  it  exceedingly,  and  by  lodging  water  in  the  joint, 
foon  caufes  it  to  rot  and  fail.  They  have,  therefore,  of 
late  years  put  caft-iron  flanches  on  the  axis,  to  which 
each  arm  is  bolted, :  or  the  flanches  are  fo  fafhioned  as 
to  form  boxes,  ferving  as  mortifes  to  receive  the  ends  of 
the  arms.  Thefe  anfwer  the  purpofe  completely,  but 
are  very  expenfive ;  and  it  is  found  that  arms  of  fir 
bolted  into  flanches  of  iron,  are  apt  to  work  loofe.  Mr 
Burns  has  made  wooden  flanches  of  a  very  curious  con- 
ftrudlion,  which  are  equally  firm,  and  coft  much  lefs 
than  the  iron  ones. 

This  flanch  confifis  of  eight  pieces,  four  of  which 
compofe  the  ring  reprefented  in  fig.  15.  meeting  in  the 
joints  a  b,  a  b,  ab,ab ,  directed  to  the  centre  O.  The 
other  four  are  covered  by  thefe,  and  their  joints  are  re¬ 
prefented  by  the  dotted  lines  «/3,  <c/3,  a  0,  «,($.  Thefe 
two  rings  break  joint  in  fuch  a  manner  that  an  arm  MN 
is  contained  between  the  two  neareft  joints  o'  b'  of  the 
one,  and  u!  (S'  of  the  other.  The  tenon  formed  on  the 
one  end  of  the  arm  A,  &c.  is  of  a  particular  fliape  : 
one  fide,  GF,  is  dire£ted  to  the  centre  O ;  the  other 
fide,  BCDE,  has  a  fmall  fhoulder  BC  ;  then  a  long 
fide  CD  diredled  to  the  centre  O;  and  then  a  third  part 
DE  parallel  to  GF,  or  rather  diverging  a  little  from  it, 
fo  as  to  make  up  at  E  the  thicknefsof  the  fhoulder  BC; 
that  is,  a  line  from  B  to  E  would  be  parallel  to  CD.  This 
fide  of  the  tenon  fits  exa£lly  to  the  correfponding  fide  of 
the  mortife  ;  but  the  mortife  is  wider  on  the  other  fide, 
leaving  a  fpace  GFK  h  a  little  narrower  at  FK  than  at 
G  h,  Thefe  tenons  and  mortifes  are  made  extremely 
true  to  the  fquare  ;  the  pieces  are  put  round  the  axle, 
with  a  few  blocks  or  wedges  of  foft  wood  put  between 
them  and  the  axle,  leaving  the  fpace  empty  oppofite  to 
the  place  of  each  arm,  and  firmly  bolted  together  by 
bolts  between  the  arm-mortifes.  The  arms  are  then  put 
in,  and  each  is  prefled  home  to  the  fide  CDE,  and  a 
wedge  HF  of  hard  wood  is  then  put  into  the  empty  part 
of  the  mortife  and  driven  home.  When  it  comes  through 
the  flanch  and  touches  the  axle,  the  part  which  has  come 
through  is  cut  off  with  a  thin  chifel,  and  the  wedge  is 
driven  better  home.  The  fpaces  under  the  ends  of  the 
arms  are  now  filled  with  wedges,  which  are  driven  home 
from  oppofite  fides,  till  the  circle  of  the  arms  (lands 
^quite  perpendicular  on  the  axle,  and  all  is  faft.  It  needs 
no  hoops  to  keep  it  together,  for  the  wedging  it  up 
round  the  axle  makes  the  two  half  rings  draw  clofe  on 
the  arms,  and  it  cannot  dart  at  its  own  joints  till  it 
-crufhes  the  arms.  Hoops,  however,  can  do  no  harm, 
when  all  is  once  wedged  up,  but  it  would  be  improper 
<#o  put  them  on  before  this  be  done. 


A  very  curious  hydraulic  machine  was  ere&ed  at  Zu-  Water, 
rich  by  H.  Andreas  Wirtz,  a  tinplate  worker  of  that  works, 
place.  The  invention  (hows  him  to  be  a  perfon  of  very 
uncommon  mechanical  knowledge  and  fagacity.  As  it 
is  a  machine  which  operates  on  a  principle  widely  dif¬ 
ferent  from  all  other  hydraulic  machines,  and  is  really, 
excellent  in  its  kind,  we  prefume  that  our  readers  will 
not  be  difpleafed  with  fome  account  of  it. 

Fig.  16.  is  a  Iketch  of  the  fe&ion  of  the  machine,  asFig.  1  & 
it  was  firft  ere&ed  by  Wirtz  at  a  dyehoufe  in  Limmat, 
in  the  fuburbs  or  vicinity  of  Zurich.  It  confifis  of  a 
hollow  cylinder,  like  a  very  large  grindftone,  turning 
on  a  horizontal  axis,  and  partly  plunged  in  a  ciftern  of 
water.  The  axis  is  hollow  at  one  end,  and  communi¬ 
cates  with  a  perpendicular  pipe  CBZ',  part  of  which  is 
hid  by  the  cylinder.  This  cylinder  or  drum  is  formed 
into  a  fpiral  canal  by  a  plate  coiled  up  within  it  like 
the  mainspring  of  a  watch  in  its  box ;  only  the  fpires 
are  at  a  diftance  from  each  other,  fo  as  to  form  a  con¬ 
duit  for  the  water  of  uniform  width.  This  fpiral  parti¬ 
tion  is  well  joined  to  the  two  ends  of  the  cylinder,  and 
no  water  efcapes  between  them.  The  outermoft  turn 
of  the  fpiral  begins  to  widen  about  three-fourths  of  a 
circumference  from  the  end,  and  this  gradual  enlarge¬ 
ment  continues  from  Q  to  S  nearly  a  femicircle  :  this 
part  may  be  called  the  Horn.  It  then  widens  fuddenly, 
forming  a  Scoop  or  (hovel  SS'.  The  cylinder  is  fup- 
ported  fo  as  to  dip  feveral  inches  into  the  water,  whofe 
furface  is  reprefented  by  VV'. 

When  this  cylinder  is  turned  round  its  axis  in  the  di¬ 
rection  ABEO,  as  exprefled  by  the  two  darts,  the 
fcoop  SS'  dips  at  V',  and  takes  up  a  certain  quantity  of 
water  before  it  emerges  again  at  V.  This  quantity  is 
fufficient  to  fill  the  taper  part  S£),  which  we  have  call¬ 
ed  the  Horn  ;  and  this  is  nearly  equal  in  capacity  to 
the  outermoft  uniform  fpiral  round. 

After  the  fcoop  has  emerged,  the  water  pafies  along 
the  fpiral  by  the  motion  of  it  round  the  axis,  and  drives 
the  air  before  it  into  the  rifing-pipe,  where  it  efcapes.— 

In  the  mean  time,  air  comes  in  at  the  mouth  of  the 
fcoop;  and  when  the  fcoop  again  dips  into  the  water, 
it  again  takes  in  fome.  Thus  there  is  now  a  part  filled 
with  water  and  a  part  filled  with  air.  Continuing  this 
motion,  we  (hall  receive  a  fecond  round  of  water  and 
another  of  air.  The  water  in  any  turn  of  the  fpiral 
will  have  its  two  ends  on  a  level  5  and  the  air  between 
the  fucceflive  columns  of  water  will  be  in  its  natural 
ftate  ;  for  fince  the  paflage  into  the  rifing-pipe  or  Main 
is  open,  there  is  nothing  to  force  the  water  and  air  into 
any  other  pofition.  But  fince  the  fpires  gradually  dimi¬ 
nish  in  their  length,  it  is  plain  that  the  column  of  water 
will  gradually  occupy  more  and  more  of  the  circumfe¬ 
rence  of  each.  At  laft  it  will  occupy  a  complete  turn 
of  fome  fpiral  that  is  near  the  centre ;  and  when  fent 
farther  in,  by  the  continuance  of  the  motion,  fome  of  it 
will  run  back  over  the  top  of  the  fucceeding  fpiral. 

Thus  it  will  run  over  at  K  4  into  the  right-hand  fide 
of  the  third  fpiral.  Therefore  it  will  pu(h  the  water  of 
this  fpire  backwards,  and  raife  its  other  end,  fo  that  it 
alfo  will  run  over  backwards  before  the  next  turn  be 
completed.  And  this  change  of  difpofition  will  at  laft 
reach  the  firft  or  outermoft  fpiral,  and  fome  water  will 
run  over  into  the  horn  and  fcoop,  and  finally  into  the 
ciftern. 

But  as  foon  as  water  gets  into  the  rifing-pipe,  and 

rife 
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Water-  riles  a  little  In  it,  it  flops  the  efcape  of  the  air  when  the 

works.  next  {coop  of  water  is  taken  in.  Here  are  now  two  co- 

"*"5' r lumns  of  water  adling  againft  each  other  by  hydroftatic 
•preflure  and  the  intervening  column  of  air.  They  mufl 
comprefs  the  air  between  them,  and  the  water  and  air 
columns  will  now  be  unequal.  This  will  have  a  gene¬ 
ral  tendency  to  keep  the  whole  water  back,  and  caufe 
it  to  be  higher  on  the  left  or  rifing  fide  of  each  fpire 
than  on  the  right  defeending  fide.  The  excefs  of  height 
will  be  juft  fuch  as  produces  the  compreflion  of  the  air 
between  that  and  the  preceding  column  of  water.  This 
will  go  on  increafing  as  the  water  mounts  in  the  rifing- 
pipe  y  for  the  air  next  to  the  rifing-pipe  is  comprefled  at 
its  inner  end  with  the  weight  of  the  whole  column  in 
the  main.  It  muft  be  as  much  comprefled  at  its  outer 
end.  This  muft  be  done  by  the  water  column  without 
it ;  and  this  column  exerts  this  preflure  partly  by  reafon 
that  its  outer  end  is  higher  than  its  inner  end,  and  part¬ 
ly  by  the  tranfmiflion  of  the  preflure  on  its  outer  end 
by  air,  which  is  flmilarly  comprefled  from  without. 
And  thus  it  will  happen  that  each  column  of  water,  be- 
ing  higher  at  its  outer  than  at  its  inner  end,  comprefles 
the  air  on  the  water  column  beyond  or  within  it,  which 
tranfmits  this  preflure  to  the  air  beyond  it,  adding  to  it 
the  preflure  arifing  from  its  own  want  of  level  at  the 
ends.  Therefore  the  greateft  compreffion,  viz.  that  of 
the  air  next  the  main,  is  produced  by  the  fum  of  all  the 
tranfmitted  preffures  ;  and  thefe  are  the  fum  of  all  the 
differences  between  the  elevation  of  the  inner  ends  of 
the  water  columns  above  their  outer  ends  :  and  the 
height  to  which  the  water  will  rife  in  the  main  will  be 
juft  equal  to  this  fum. 

Draw  the  horizontal  lines  K'K  i,  K'K  2,  K'K  3,  &c. 
and  mn,m  n,  m  n9  &c.  Suppofe  the  left-hand  fpaces 
to  be  filled  with  water,  and  the  right-hand  fpaces  to  be 
filled  with  air.  There  is  a  certain  gradation  of  com¬ 
preflion  which  will  keep  things  in  this  pofition.  The 
fpaces  evidently  decreafe  In  arithmetical  progreflion  *,  fo 
do  the  hydroftatic  heights  and  preflures  of  the  water  co¬ 
lumns.  If  therefore  the  air  be  denfe  in  the  fame  pro¬ 
greflion,  all  will  be  in  hydroftatical  equilibrium.  Now 
this  is  evidently  producible  byr'the  mere  motion  of  the 
machine }  for  fince  the  denfity  and  compreflion  in  each 
air  column  is  fuppofed  inverfely  as  the  bulk  of  the  co¬ 
lumn,  the  abfolute  quantity  of  air  is  the  fame  in  all  \ 
therefore  the  column  firft  taken  in  will  pafs  gradually 
inwards,  and  the  increafing  compreflion  will  caufe  it  to 
occupy  precifely  the  whole  right-hand  fide  of  every 
fpire.  The  gradual  diminution  of  the  water  columns 
will  be  produced  during  the  motion  by  the  water  run¬ 
ning  over  backwards  at  the  top,  from  fpire  to  fpire,  and 
at  laft  coming  out  by  the  fcoop. 

It  is  evident  that  this  difpofition  of  the  air  and  water 
will  raife  the  water  to  the  greateft  height,  becaufe  the 
hydroftatic  height  of  each  water  column  is  the  greateft 
poflible,  viz.  the  diameter  of  the  fpire.  This  difpofi¬ 
tion  may  be  obtained  in  the  following  manner  :  Take 
CL  to  CB  as  the  denfity  of  the  external  air  to  its  den- 
iity  in  the  laft  column  next  the  rifing-pipe  or  main  ; 
that  is,  make  CL  to  CB  as  33  feet  (the  height  of  the 
column  of  water  which  balances  the  atmofphere),  to 
the  fum  of  33  feet  and  the  height  of  the  rifing-pipe. 
Then  divide  BL  into  fuch  a  number  of  turns,  that  the 
fum  of  their  diameters  fhall  be  equal  to  the  height  of 
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the  main  ;  then  bring  a  pipe  ftraight  from  L  to  the  cen-  Water- 
tre  C.  The  reafon  of  all  this  is  very  evident.  works. 

But  when  the  main  is  very  high,  this  conftruflion  v 
will  require  a  very  great  diameter  of  the  drum,  or  many 
turns  of  a  very  narrow  pipe.  In  fuch  cafes  it  will  be 
much  better  to  make  the  fpiral  in  the  form  of  a  cork- 
ferew,  as  in  fig.  17.  inftead  of  this  flat  form  like  a  Fig.  xy* 
watch-fpring.  The  pipe  which  forms  the  fpiral  may  be 
lapped  round  the  fruftum  of  a  cone,  whofe  greateft  dia¬ 
meter  is  to  the  lead;  (which  is  next  to  the  rifing-pipe) 
in  the  fame  proportion  that  we  afligned  to  CB  and  CL. 

By  this  conftnnftion  the  water  will  ftand  in  every  round 
fo  as  to  have  its  upper  and  lower  furfaces  tangents  to  the 
top  and  bottom  of  the  fpiral,  and  the  water  columns  will 
occupy  the  whole  afeending  fide  of  the  machine,  while 
the  air  occupies  the  defeending  fide. 

This  form  is  vaftly  preferable  to  the  flat  :  it  will  al¬ 
low  us  to  employ  many  turns  of  a  large  pipe,  and  there¬ 
fore  produce  a  great  elevation  of  a  large  quantity  of  water. 

The  fame  thing  will  be  flill  better  done  by  lapping 
the  pipe  on  a  cylinder,  and  making  it  taper  to  the  end, 
in  fuch  a  proportion  that  the  contents  of  each  round, 
may  be  the  fame  as  when  it  is  lapped  round  the  cone. 

It  will  raife  the  water  to  a  greater  height  (but  with  an 
increafe  of  the  impelling  power)  by  the  fame  number  of. 
turns,  becaufe  the  vertical  or  prefling  height  of  each  co¬ 
lumn  is  greater. 

Nay,  the  fame  thing  may  be  done  in  a  more  Ample 
manner,  by  lapping  a  pipe  of  uniform  bore  round  a  cy¬ 
linder.  But  this  will  require  more  turns,  becaufe  the 
water  columns  will  have  lefs  differences  between  the 
heights  of  their  two  ends.  It  requires  a  very  minute 
inveftigation  to  (bow  the  progrefs  of  the  columns  of  air 
and  water  in  this  conftru&ion,  and  the  various  changes 
of  their  arrangement,  before  one  is  attained  which  will 
continue  during  the  working  of  the  machine. 

We  have  chofen  for  the  defeription  of  the  machine 
that  conftru&ion  which  made  its  principle  and  manner 
of  working  moft  evident,  namely,  which  contained  the 
fame  material  quantity  of  air  in  each  turn  of  the  fpiral, 
more  and  more  comprefled  as  it  approaches  to  the  rifing- 
pipe.  We  (hould  otherwife  have  been  obliged  to  in- 
veftigate  in  great  detail  the  gradual  progrefs  of  the  wa¬ 
ter,  and  the  frequent  changes  of  its  arrangement,  be¬ 
fore  we  could  fee  that  one  arrangement  would  be  pro¬ 
duced  which  would  remain  conftant  during  the  working 
of  the  machine.  But  this  is  not  the  bell  conftruftion. 

We  fee  that,  in  order  to  raife  water  to  the  height  of  a 
column  of  34  feet,  which  balances  the  atmofphere,  the 
air  in  the  laft  fpire  is  comprefled  into  half  its  bulk  )  and 
the  quantity  of  water  delivered  into  the  main  at  each 
turn  is  but  half  of  what  was  received  into  the  flrft  fpire, 
the  reft  flowing  back  from  fpire  to  fpire,  and  being  dis¬ 
charged  at  the  fpout. 

But  it  may  be  conftrufted  fo  as  that  the  quantity  of 
water  in  each  fpire  may  be  the  fame  that  was  received 
into  the  firft  *,  by  which  means  a  greater  quantity  (dou* 
ble  in  the  inftance  now  given)  will  be  delivered  into  the 
main,  and  raifed  to  the  fame  height  by  very  nearly  the 
fame  force. — This  may  be  done  by  another  proportion 
of  the  capacity  of  the  fpires,  whether  by  a  change  of 
their  caliber  or  of  their  diameters.  Suppofe  the  bore  to^ 
be  the  fame,  the  diameter  muft  be  made  fuch  that  the 
conftant  column  of  water,  and  the  column  of  air,  com¬ 
prefled.; 
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prefiVd  to  the  proper  degree,  may  occupy  the  whole' 
t  circumference.  Let  A  be  the  column  of  water  which 
balances  the  atmofphere,  and  k  the  height  to  which  the 
water  is  to  be  raifed.  Let  A  be  to  A-{-^  as  1  to  m. 

It  is  plain  that  m  will  reprefent  the  denfity  of  the  air 
in  the  laft  fpire,  if  its  natural  denfity  be  1,  becaufe  it  is 
preffed  by  the  column  A  +  /$,  while  the  common  air  is 
preffed  by  A.  Let  1  reprefent  the  conftant  water  co¬ 
lumn,  and  therefore  nearly  equal  to  the  air  column  in 
the  firft  fpire.  The  whole  circumference  of  the  laft 

fpire  mull  be  1  4-—,  in  order  to  hold  the  wTatcr  1,  and 
1  m  1 


.the  air  eompreffed  into  the  fpace  —  or 

1  v  m  A+h 

Hie  circumference  of  the  firft  fpire  is  1  -j-i  or  2.  Let 
I)  and  d  be  the  diameters  of  the  firft  and  laft  fpires  3 

-we  have  2  :  1 4 - =r.D  :  d ,  or  2  in  :  1  ~  D  :  d, 

'  tn  1 

Therefore  if  a  pipe  of  uniform  bore  be  lapped  round  a 
cone,  of  which  D  and  d  are  the  end  diameters,  the  fpi- 
rals  will  be  very  nearly  fucli  as  will  anfwer  the  purpofe. 
It  will  not  be  quite  exa£l,  for  the  intermediate  fpirals 
will  be  fomewhat  too  large.  The  conoidal  fruftum 
fhould  be  formed  by  the  revolution  of  a  curve  of  the  lo¬ 
garithmic  kind.  But  the  error  is  very  trifling. 

With  fuch  a  fpiral,  the  full  quantity  of  water  which 
was  confined  in  the  firft  fpiral  will  find  room  in  the  laft, 
and  will  be  fent  into  the  main  at  every  turn.  This  is  a 
very  great  advantage,  efpecially  when  the  water  is  to 
bemiuch  raifed.  The  faving  of  power  by  this  change  of 
conftru&ion  is  always  in  proportion  of  the  greateft  com- 
preftioii  of  the  air. 

The  great  difficulty  in  the  conftru&ion  of  any  of  tliefq 
forms  is  in  determining  the  form  and  pofition  of  the 
horn  and  the  fcoop  3  and  on  this  greatly  depends  the 
performance  of  the  machine.  The  following  inftruc- 
tions  will  make  it  pretty  eafy. 

Fig.  1 3.  Let  ABEO  (fig.  18.)  reprefent  the  firft  or  outer- 
moft  round  of  the  fpiral,  of  which  the  axis  is  C.  Sup- 
pofe  it  immerged  up  to  the  axis  in  the  water  VV',  we 
have  feen  that  the  machine  is  moft  effective  when  the 
furfaces  KB  and  O  n  of  the  water  columns  are  diftant 
the  whole  diameter  BO  of  the  fpiral.  Therefore  let  the 
pipe  be  firft  fuppofed  of  equal  caliber  to  the  very  mouth 
E  e,  which  we  fuppofe  to  be  juft  about  to  dip  into  the 
water.  The  furface  O  n  is  kept  there,  in  oppofition  to 
the  preffure  of  the  water  column  BAO,  by  the  com- 
preffed  air  contained  in  the  quadrant  OE,  and  in  the 
quadrant  which  lies  behind  EB.  And  this  compreftion 
is  fupported  by  the  columns  behind,  between  this  fpire 
and  the  rifing  pipe.  But  the  air  in  the  outermoft  qua¬ 
drant  EB  is  in  its  natural  ftate,  communicating  as  yet 
with  the  external  air.  When,  however,  the  mouth 
E  e  has  come  round  to  A,  it  will  not  have  the  water 
Handing  in  it  in  the  fame  manner,  leaving  the  half  fpace 
BEO  filled  with  eompreffed  air  3  for  it  took  in  and 
confined  only  what  filled  the  quadrant  BE.  It  is  plain', 
therefore,  that  the  quadrant  BE  muft  be  fo  fhaped  as 
to  take  in  and  confine  a  much  greater  quantity  of  air  3 
fo  that  when  it  has  come  to  A,  the  fpace  BEO  may 
contain  air  fufficiently  denfe  to  fupport  the  column  AO. 
But  this  is  not  enough  :  For  when  the  wide  mouth, 
now  at  A,#,  rifes  up  to  the  top,  the  furface  of  the  wa¬ 
ter  in  it  rifes  alfo,  becaufe  the  part  AO  0  a  is  more  ca- 
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pacious  than  the  eylindnc  part  OE  e  0  which  fucceeds  Wat*,, 
it,  and  which  cannot  contain  all  the  water  that  it  does.  w«rk$. 
Since,  then,  the  water  in  the  fpire  rifes  above  A,  it 
will  prefs  the  water  back  from  O  n  to  fome  other  pofi¬ 
tion  ?vl  //',  and  the  prefling  height  of  the  water  column 
will  be  diminifhed  by  this  rifing  on  the  other  fide  of  O. 

In  fhort,  the  horn  muft  begin  to  widen,  not  from  Bf 
but  from  A,  and  muft  occupy  the  whole  femicircle 
ABE  3  and  its  capacity  muft  be  to  the  capacity  of  the 
oppofite  cylindrical  fide  as  the  fum  of  BO,  and  the 
height  of  a  column  of  water  which  balances  the  atmo¬ 
fphere  to  the  height  of  that  column.  For  then  the  air 
which  filled  it,  when  of  the  common  denfity,  will  fill 
the  uniform  fide  BEO,  when  eompreffed  fo  as  to  ba¬ 
lance  the  vertical  column  BO.  But  even  this  is  not 
enough  3  for  it  has  not  taken  in  enough  of  water. 

When  it  dipped  into  the  ciftern  at  E,  it  carried  air 
down  with  it,  and  the  preffure  of  the  water  in  the  ci¬ 
ftern  caufed  the  water  to  rife  into  it  a  little  way  3  and 
fome  water  muft  have  come  over  at  B  from  the  other 
fide,  which  was  drawing  narrower.  Therefore  when 
the  horn  is  in  the  pofition  EO  A,  it  is  not  full  of  wa¬ 
ter.  Therefore  when  it  comes  into  the  fituation  O  AB^ 
it  cannot  be  full  nor  balance  the  air  on  the  oppofite 
fide.  Some  will  therefore  come  out  at  O,  and  rife  up 
through  the  water.  The  horn  muft  therefore,  ift,  Ex¬ 
tend  at  leaft  from  O  to  B,  or  occupy  half  the  circumfe¬ 
rence  3  and,  2dly,  It  muft  contain  at  leaft  twice  as 
much  water  as  would  fill  the  fide  BEO.  It  will  do 
little  harm  though  it  be  much  larger  3  becaufe  the  fur- 
plus  of  air  which  it  takes  in  at  E  will  be  difeharged,  as 
the  end  E  e  of  the  horn  rifes  from  O  to  B,  and  it  will 
leave  the  precife  quantity  that  is  wanted.  The  overplus 
water  will  be  difeharged  as  the  horn  comes  round  to 
dip  again  into  the  ciftern.  It  is  poffiblc,  but  requires 
a  difeufiion  too  intricate  for  this  place,  to  make  it  of 
fuch  a  fize  and  fhape,  that  while  the  mouth  moves  from 
E  to  B,  pafting  through  O  and  A,  the  furface  of  the 
water  in  it  {hall  advance  from  E  1  to  O  v,  and  be  ex- 
a&ly  at  O  when  the  beginning  or  narrow  end  of  the 
horn  arrives  there. 

We  muft  alfo  fecure  the  proper  quantity  of  water* 

When  the  machine  is  fo  much  immerfed  as  to  be  up  to 
the  axis  in  water,  the  capacity  which  thus  fecures  the 
proper  quantity  of  air  will  alfo  take  in  the  proper  quan¬ 
tity  of  water.  But  it  may  be  ere&ed  fo  as  that  the 
fpirals  (hall  not  even  reach  the  water.  In  this  cafe  it 
will  anfwer  our  purpofe  if  we  join  to  the  end  of  the  horn 
a  fcoop  or  {hovel  QRSB  (fig.  19.),  which  is  fo  formed  Fi(r<  ^ 
as  to  take  in  at  leaft  as  much  wTater  as  will  fill  .the  horn. 

This  is  all  that  is  vranted  in  the  beginning  of  the  mo¬ 
tion  along  the  fpiral,  and  more  than  is  neeeffary  when 
the  water  has  advanced  to  the  fucceeding  fpire  3  but  the 
overplus  is  difeharged  in  the  way  we  have  mentioned. 

At  the  fame  time,  it  is  needlefs  to  load  the  machine 
with  more  water  than  is  neeeffary,  merely  to  throw  it 
out  again.  We  think  that  if  the  horn  occupies  fully 
more  than  one  half  of  the  circumference,  and  contains 
as  much  as  will  fill  the  w  hole  round,  and  if  the  fcoop 
lifts  as  much  as  will  certainly  fill  the  horn,  it  will  da 
very  well. 

N.  B.  The  fcoop  muft  be  very  open  an  the  fide  next 
the  axis,  that  it  may  not  confine  the  air  as  foon  as  it 
enters  the  water.  This  would  hinder  it  from  receiving 
water  enough. 

The 
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Iter-  The  following  dimenfions  of  a  machine  ere&ed  at 

Lirks.  Florence,  and  whole  performance  correfponded  extreme- 

"  1  y  well  with  the  theory,  may  ferve  as  an  example. 

The  fpiral  is  formed  on  a  cylinder  of  10  feet  diame¬ 
ter,  and  the  diameter  of  the  pipe  is  6  inches.  The 
fmaller  end  of  the  horn  is  of  the  fame  diameter  ;  and  it 
occupies  three-fourths  of  the  circumference,  and  it  is 
y/g-ths  inches  wide  at  the  outer  end.  Here  it  joins  the 
feoop,  which  lifts  as  much  water  as  tills  the  horn,  which 
contains  4340  Swedilh  cubic  inches,  each  zz  1. 577  Eng- 
lifli.  The  machine  makes  fix  turns  in  a  minute,  and 
raifes  1354  pounds  of  water,  or  22  cubic  feet,  10  feet 
high  in  a  minute. 

The  above  account  will,  we  hope,  fufficiently  explain 
the  manner  in  which  this  lingular  hydraulic  machine 
produces  its  effefl.  When  every  thing  is  executed  by 
the  maxims  which  we  have  deduced  from  its  principles, 
we  are  confident  that  its  performance  will  correfpond  to 
the  theory ;  and  we  have  the  Florentine  machine  as  a 
proof  of  this.  It  raifes  more  than  Trths  of  what  the 
theory  promifes,  and  it  is  not  perfect.  The  fpiral  is  of 
equal  caliber,  and  is  formed  on  a  cylinder.  The  fric¬ 
tion  is  fo  i neon fider able  in  this  machine,  that  it  need 
not  be  mended:  but  the  great  excellency  is  that  what¬ 
ever  imperfe£lion  there  may  be  in  the  arrangement  of 
the  air  and  water  columns,  this  only  affefts  the  elegance 
of  the  execution,  cauling  the  water  to  make  a  few  more 
turns  in  the  fpiral  before  it  can  mount  to  the  height  re¬ 
quired;  but  waftes  no  power,  becaufe  the  power  employ¬ 
ed  is  always  in  proportion  to  the  fum  of  the  vertical  co¬ 
lumns  of  water  in  the  riling  fide  of  the  machine;  and  the 
height  to  which  the  water  is  raifed  by  it  is  in  the  very 
fame  proportion.  It  Ihould  be  made  to  move  very  flow, 
that  the  water  be  not  always  dragged  up  by  the  pipes, 
which  would  caufe  more  to  run  over  from  each  column, 
and  diminilh  the  prelfure  of  the  remainder. 

If  the  riling-pipe  be  made  wide,  and  thus  room  be 
made  for  the  air  to  efcape  freely  up  through  the  water, 
it  will  rife  to  the  height  alfigned;  but  if  it  be  narrow, 
fo  that  the  air  cannot  get  up,  it  rifes  almoft  as  flow  as 
the  water,  and  by  this  circumflance  the  water,  is  raifed 
to  a  much  greater  height  mixed  with  air,  and  this  with 
hardly  any  more  power.  It  is  in  this  way  that  we  can 
account  for  the  great  performance  of  the  Florentine  ma¬ 
chine,  which  is  almoft  triple  of  what  a  man  can  do  with 
the  fineft  pump  that  ever  was  made  :  indeed  the  per¬ 
formance  is  fo  great,  that  one  is  apt  to  fufpeft  fome  in¬ 
accuracy  in  the  accounts.  The  entry  into  the  riling- 
pipe  Ihould  be  no  wider  than  the  laft  part  of  the  fpiral ; 
and  it  would  be  advifable  to  divide  it  into  four  channels 
by  a  thin  partition,  and  then  to  make  the  rifing-pipe 
very  wide,  and  to  put  into  it  a  number  of  (lender  rods, 
which  would  divide  it  into  (lender  channels  that  would 
completely  entangle  the  air  among  the  water.  This 
will  greatly  increafe  the  height  of  the  heterogeneous  co¬ 
lumn.  It  is  furprifing  that  a  machine  that  is  fo  very 
promifing  Ihould  have  attracted  fo  little  notice.  We  do 
not  know  of  any  being  ere6led  out  of  Switzerland  ex¬ 
cept  at  Florence  in  1778.  The  account  of  its  perform¬ 
ance  was  in  confequence  of  a  very  public  trial  in  1779, 
and  honourable  declaration  of  its  merit,  by  Sig.  Loren¬ 
zo  Ginori,  who  ere£led  another,  which  fully  equalled 
it.  It  is  (hortly  mentioned  by  Profeflor  Sulzer  of  Ber¬ 
lin,  in  the  Sammlungen  Vermifclilen  Schriften  for  1754. 
A  defeription  of  it  is  publilhed  by  the  Philofophical  So- 
Vol,  XX.  Part  II. 
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ciety  of  Zurich  in  1766,  and  in  the  defcriptions  pub-  Wate-- 
liflied  by  the  Society  in  London  for  the  encouragement  w<j^k* 
of  arts  in  1766.  The  celebrated  Daniel  Bernoulli  has  \vaterlan<i. 
publilhed  a  very  accurate  theory  of  it  in  the  Peterfburgh  y  * 
Commentaries  for  1772,  and  the  machines  at  Florence 
were  ere&ed  according  to  his  inftru&ions.  Baron  Al- 
ftromer  in  Sweden  caufed  a  glafs  model  of  it  to  be  made, 
to  exhibit  the  internal  motions  for  the  inftrudlion  of  ar- 
tifts,  and  alfo  ordered  an  operative  engine  to  be  ere£l~ 
ed  ;  but  we  have  not  feen  any  account  of  its  perform¬ 
ance.  It  is  a  very  intricate  machine  in  its  principles  ; 
and  an  ignorant  engineer,  nay  the  moft  intelligent,  may 
eredl  one  which  (hall  hardly  do  any  thing;  and  yet,  by 
a  very  trifling  change,  may  become  very  powerful.  We 
prefume  that  failures  of  this  kind  have  turned  the  atten¬ 
tion  of  engineers  from  it  ;  but  we  are  perfuaded  that  it 
may  be  made  very  effedlive,  and  we  are  certain  that  it 
muft  be  very  durable.  Fig.  20.  is  a  fetftion  of  the  man- Fig.  2%, 
ner  in  which  the  author  has  formed  the  communication 
between  the  fpiral  and  the  rifing  pipe.  P  is  the  end  of 
the  hollow  axis  which  is  united  with  the  folid  iron  axis. 
Adjoining  to  P,  on  the  under  fide,  is  the  entry  from 
the  laft  turn  of  the  fpiral.  At  g_  is  the  collar  which 
refts  on  the  fupports,  and  turns  round  in  a  hole  of  bell- 
metal.  //is  a  broad  flanch  call  in  one  piece  with  the 
hollow  part.  Beyond  this  the  pipe  is  turned  fome  what 
fmaller,  very  round  and  ftnooth,  fo  as  to  fit  into  the 
mouth  of  the  riling-pipe,  like  the  key  of  a  cock.  This 
mouth  has  a  plate  e  e  attached  to  it.  There  is  another 
plate  ddy  which  is  broader  than  ee,  and  is  not  fixed  to 
the  cylindrical  part,  but  moves  ealily  round  it.  In  this 
plate  are  four  ferews,  fuch  as  g,g,  which  go  into  holes 
in  the  plate  ff,  and  thus  draw  the  two  plates  ff  and 
d d  together,  with  the  plate  e  e  between  them.  Pieces 
of  thin  leather  are  put  on  each  fide  of  ee ;  and  thus  all 
efcape  of  water  is  effe&ually  prevented,  with  a  very  mo¬ 
derate  compreftion  and  fridlion. 

WATERFORD,  a  city  and  fea-port  of  Ireland,  m 
a  county  of  the  fame  name,  with  a  billiop’s  lee.  It  is  the 
fecond  place  in  the  kingdom,  and  is  a  wealthy,  populous 
city,  enjoying  many  ample  privileges.  The  ftreets  are 
narrow,  and  the  air  is  not  very  healthy  ;  but  it  has  an 
excellent  harbour,  feated  as  well  for  trade  as  any  in  the 
world,  and  ILips  of  the  greateft  burden  may  ride  at  tlic 
quay.  It  Hands  on  the  river  Sure,  8  miles  north  of  St 
George’s  Channel,  26  fouth  of  Kilkenny,  and  75  foutk 
by  weft  of  Dublin.  W.  Long.  7.  8.  N.  Lat.  52. 14. 

Waterford,  a  county  of  Ireland,  46  miles  in  length, 
and  25  in  breadth ;  bounded  on  the  fouth  by  St  George’s 
channel ;  on  the  weft  by  Cork ;  on  the  north  by  the 
river  Sure,  which  feparates  it  from  Tipperary  and^  Kil¬ 
kenny  ;  and  on  the  eaft  by  Waterford  haven,  which 
parts  it  from  Wexford.  It  contains  71  parilhes,  and 
fends  10  members  to  parliament.  It  is  a  fine  country* 
very  pleafant  and  rich,  and  the  principal  place  is  of  the 
fame  name. 

WATERING,  in  the  manufaftures,  is  to  give  a 
luftreto  fluffs,  &c.  by  wetting  them  lightly  with  gum- 
water,  and  then  palling  them  through  the  prefs  or  calen¬ 
der  whether  hot  or  cold.  The  gum-water  ought  to  be 
pure,  thin,  and  clear,  otherwife  the  folds  of  the  fluff' will 
all  Hick  together:  the  operation  mull  alfo  be  performed 
when  the  water  is  very  hot,  that  it  may  penetrate. 

Watering  Meadows.  See  Meadows, 

WATEIiLAND,  Dr  Daniel,  a  learned  EngJifl* 
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Waterland  divine  who  diftinguifhed  himfelf  greatly  in  theological 
Wat  ion  controver^es>  was  born  16S3  at  Wafely  in  Lincoln- 
*  „ (hire,  of  which  place  his  father  was  re&or.  He  had  his 
academical  learning  at  Magdalen  college,  Cambridge, 
where  he  drew  up  a  ufeful  trad,  which  went  through 
feveral  editions,  intitled,  Advice  to  a  Young  Student , 
with  a  Method  of  Study  for  the  firft  four  years .  In  1713 
he  became  matter  of  the  college,  was  foon  after  ap¬ 
pointed  chaplain  to  George  I.  and  in  1720  preached  the 
firft  courfe  of  lectures  founded  by  Lady  Moyer  in  de¬ 
fence  of  our  Lord’s  divinity.  He  went  through  feveral 
promotions  ;  and  at  the  time  of  his  death  in  1740,  was 
canon  of  Windfor,  archdeacon  of  Middlefex,  and  vicar 
of  Twickenham.  Befides  his  controverfial  writings,  he 
publifhed  two  volumes  of  fermons. 
WATLING-street.  See  Way. 

WATSON,  Dr  Robert,  an  elegant  hiftorian,  was 
born  at  St  Andrew’s  in  Scotland,  about  the  year  1730. 
He  was  the  fon  of  an  apothecary  of  that  place,  who  was 
alfo  a  brewer.  Having  gone  through  the  ufual  courfe 
of  languages  and  philofophy  at  the  fchool  and  univerfity 
of  his  native  place,  and  alfo  entered  on  the  ftudy  of  di¬ 
vinity,  a  defire  of  being  acquainted  with  a  larger  circle 
of  literati,  and  of  improving  himfelf  in  every  branch  of 
knowledge,  carried  him,  firft  to  the  univerfity  of  Glaf- 
gow,  and  afterwards  to  that  of  Edinburgh.  The  period 
of  theological  ftudies  at  the  univerfities  of  Scotland  is 
four  years :  but  during  that  period,  young  men  of  inge¬ 
nious  minds  find  fufficient  leifure  to  carry  on  and  ad¬ 
vance  the  purfuits  of  general  knowledge.  Mr  Watfon 
purfued  his  ftudies  with  ardour.  Few  men  ever  ftudied 
more  corrftantly.  It  was  a  rule  with  him  to  ftudy  eight 
hours  every  day  ;  and  this  law  he  obferved  during  the 
whole  courfe  of  his  life.  An  acquaintance  with  the  po¬ 
lite  writers  of  England,  after  the  union  of  the  two  king¬ 
doms,  became  general  in  Scotland  ;  and  in  Watfon’s 
younger  years,  an  emulation  began  to  prevail  of  writing 
pure  and  elegant  Englifh.  Mr  Watfon  applied  himfelf 
with  great  induftry  to  the  principles  of  philofophical  or 
nniverfal  grammar  ;  and  by  a  combination  of  thefe, 
with  the  authority  of  the  beft  Englifh  writers,  formed  a 
courfe  of  ledures  on  ftyle  or  language.  He  proceeded 
to  the  ftudy  of  rhetoric  or  eloquence  ;  the  principles  o£ 
which  he  endeavoured  to  trace  to  the  nature  of  the  hu¬ 
man  mind.  He  delivered  a  courfe  of  ledures  in  Edin¬ 
burgh  on  thefe  fubjeds  ;  and  met  with  the  countenance, 
approbation,  and  friendfhip  of  Lord  Karnes,  Mr  Hume, 
with  other  men  of  genius  and  learning. 

At  this  time  he  had  become  a  preacher  ;  and  a  va¬ 
cancy  having  happened  in  one  of  the  churches  of  St 
Andrew’s,  he  offered  himfelf  a  candidate  for  that  living, 
but  was  difappointed.  Soon  after  he  was  appointed  pro- 
feffor  of  logic  5  and  he  obtained  alfo  a  patent  from  the 
crown,  conftituting  him  profeffor  of  rhetoric  and  belles 
lettres.  The  ftudy  of  logic  in  St  Andrew’s,  as  in  moft 
other  places,  was  at  this  time  confined  to  fyllogifms, 
modes,  and  figures.  Mr  Watfon,  whofe  mind  had  been 
opened  by  cOnverfation,  and  by  reading  the  writings  of 
the  writs  that  had  begun  to  flourifh  in  the  Scotch  capi- 
tal,  prepared  and  read  to  his  ftudents  a  courfe  of  meta- 
phyfics  and  logics  on  the  moft  enlightened  plan  ;  in 
whu;h  he  analyzed  the  powers  of  the  mind,  and  entered 
deeply  into  the  nature  of  the  different  fpecies  of  evidence 
of  truth  or  knowledge.  By  his  hiftory  of  Philip  II.  Dr 
Watfon  attained  in  his  lifetime  a  confiderable  degree  of 


celebrity ;  and  his  hiftory  of  Philip  III.  publifhed  after  Watfo 
bis  death,  has  added  to  his  fame.  Of  this  laft  perform-  II 
a  nee,  however,  he  has  only  completed  the  firft  four  ^ax 
books  ;  the  two  laft  were  written  by  the  editor  of  his  ma-  ^ 
nufeript,  at  the  defire  of  the  guardians  of  his  children. 

On  the  death  of  Principal  Tulideph,  Dr  Watfon, 
through  the  earl  of  Kinnoull,  was  appointed  his  fuccef- 
for  ;  in  which  ftation  he  lived  only  a  few  years.  He 
married  a  lady  of  lingular  beauty  and  virtue,  daughter 
to  Mr  Shaw,  profeffor  of  divinity  in  St  Mary’s  college, 

St  Andrew’s.  By  this  lady  he- had  five  daughters,  who 
furvived  him. 

WATTS,  Dr  Isaac,  a  learned  and  eminent  diftent- 
ing  minifter,  was  born  at  Southampton  in  1674,  Pa* 
rents  eminent  for  piety,  and  confiderable  fufferers  for 
confcience-fake.  In  1690  he  was  fent  up  to  London  for 
academical  education  under  the  tuition  of  the  Rev.  Mr 
Thomas  Rowe;  and  in  1696  was  himfelf  engaged  as 
tutor  to  the  fon  of  Sir  John  Hartopp,  Bart,  at  Stoke 
Newington.  He  began  to  preach  in  1698,  and  met 
with  general  acceptance  ;  and  after  officiating  as  an  af- 
fiftant  to  the  Rev.  Dr  Ifaac  Chauncy,  he  fucceeded  in 
his  paftoral  charge  in  1702,  and  continued  to  prefide 
over  that  church  as  long  as  he  lived.  Though  his  whole 
income  did  not  amount  to  an  hundred  a-year,  he  allot¬ 
ted  one  third  of  it  to  the  poor.  He  died  in  1748.  His 
numerous  works  have  rendered  his  name  famous  among 
people  of  every  denomination,  both  in  this  and  other 
countries,  and  have  been  tranflated  into  a  variety  of  lan¬ 
guages.  His  Lyric  Poems,  his  Pfalms  and  Hymns,  and 
his  Divine  Songs  for  Children,  are  a  fufficient  proof  of 
his  poetical  talents,  and  have  had  an  amazing  number 
of  editions.  His  logic  and  philofophy  have  been  much 
admired.  He  alfo  wrote  works  upon  a  variety  of  other 
fubjeds,  and  printed  feveral  volumes  of  his  fermons* 

He  was  admired  for  the  mildnefs  and  benevolence  of  his 
difpofition  and  the  fweetnefs  of  his  manners.  After  his 
death,  his  works  were  colleded,  and  publifhed  in  fix 
volumes  quarto. 

WAVE,  in  Philofophy ,  a  cavity  in  the  furface  of 
water,  or  other  fluids,  with  an  elevation  afide  thereof. 

The  waves  of  the  fea  are  of  two  kinds,  natural  and 
accidental.  The  natural  waves  are  thofe  which  are  ex¬ 
actly  proportioned  in  fize  to  the  ftrengtli  of  the  wind, 
whofe  blowing  gives  origin  to  them.  The  accidental 
wraves  are  thofe  occafioned  by  the  wind’s  reading  upon 
itfelf  by  repercufiion  from  hills  and  mountains,  or  high 
fhores,  and  by  the  wafhing  of  the  weaves  themfelves, 
otherwife  of  the  natural  kind,  againft  rocks  and  fhoals : 
all  thefe  caufes  give  the  waves  an  elevation,  which  they 
can  never  have  in  their  natural  ftate.  For  the  height  of 
the  waves,  fee  Sea. 

Stilling  WAVES  by  means  of  Oil.  See  Sea. 

WAVED,  in  Heraldry ,  is  faid  of  a  bordure,  or  any 
ordinary  or  charge,  in  a  coat  of  arms,  having  its  out¬ 
lines  indented  in  manner  of  the  rifing  and  falling  of 
waves  :  it  is  ufed  to  denote,  that  the  firft  of  the  family 
in  whofe  arms  it  ftands,  acquired  its  honours  by  fea- 
fervice. 

WAVING,  in  the  fea-language,  is  the  making  figns 
to  a  veftel  to  come  near  or  keep  off. 

WAX,  or  Bees  WAX ,  in  Natural  Hi/lory ,  a  firm 
and  folid  fubftance,  moderately  heavy,  and  of  a  fine  yel¬ 
low  colour,  formed  by  the  bees  from  the  pollen  of 
flowers.  See  Abis. 
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to*  The  befl:  fort  is  that  of  a  lively  yellow  colour,  and  an 
-Y“— ^  agreeable  fmell,  fomewhat  like  that  of  honey  :  when 
new,  it  is  toughiffi,  yet  eafy  to  break  ;  but  by  age  it 
becomes  harder  and  more  brittle,  lofes  its  fine  colour, 
snd  in  a  great  meafure^its  fmell. 

It  appears  that  wax  and  the  pollen  have  for  their  bafis 
a  fat  oil,  which  paffes  to  the  date  of  refin  by  its  combi¬ 
nation  with  oxygen.  If  the  nitric  or  muriatic  acid  be 
digeded  upon  fixed  oil  for  feveral  months,  it  paffes  to  a 
date  refembling  wax.  Wax,  by  repeated  didillations, 
affords  an  oil  which  poffeffes  all  the  properties  of  vola¬ 
tile  oils.  It  is  reduced  into  water  and  carbonic  acid  by 
combudion.  The  colouring  matter  of  wax  is  infoluble 
in  .water  and  in  alcohol. 

Fixed  alkalies  diffolve  wax,  and  render  it  foluble  in 
water.  It  is  this  faponaceous  folution  which  forms  the 
punic  wax.  It  may  be  ufed  as  the  bafis  of  feveral  co¬ 
lours  ;  and  may  be  made  into  an  excellent  pade  for  walk¬ 
ing  the  hands.  Ammoniac  likewife  diffolvesit  *,  and  as 
this  folvcnt  is  evaporable,  it  ought  to  be  preferred  when 
it  is  propofed  to  ufe  the  wax  as  a  varnifh. 

From  the  common  yellow  wax,  by  bleaching,  is  form¬ 
ed  white-wax,  fometimes  called,  very  improperly,  vir¬ 
gin-wax.  The  greater  the  furface  is  in  proportion  to 
the  quantity,  the  fooner  and  more  perfe&ly  this  opera¬ 
tion  is  performed.  The  ufual  way  is  to  melt  the  wax  in 
hot  water  *,  when  melted,  they  prefs  it  through  a  ftrainer 
®f  tolerable  fine  linen,  and  pour  it  into  round  and  very 
{hallow  moulds.  When  hardened  by  cooling,  it  is  taken 
out  and  expofed  to  the  fun  and  air,  fprinkling  it  now 
and  then  with  water,  and  often  turning  it :  by  this 
means  it  foon  becomes  white.  The  bell  fort  is  of  a 
clear  and  almoll  tranfparent  whitenefs,  dry,  hard,  brit¬ 
tle,  and  of  an  agreeable  fmell,  like  that  of  the  yellow 
wax,  but  much  weaker. 

The  common  yellow  wax  is  of  very  great  ufc  both  in 
medicine  and  in  many  of  the  arts  and  manufactures.  It 
has  been  fometimes  given  internally  in  dyfenteries  and 
erofions  of  the  inteftines  *,  but  its  great  ufe  is  in  the 
making  ointments  and  plallers,  and  the  greater  part  of 
thofe  of  the  (hops  owe  their  confidence  to  it.  The  white 
Wax  is  alfo  an  ingredient  in  fome  of  the  cerates  and  oint¬ 
ments  of  the  (hops*,  and  is  ufed  in  making  candles,  and 
in  many  of  the  nicer  arts  and  manufactures  where  wax 
is  required. 

Sealing- Wa AT,  or  SpaniJh-WAX ,  is  a  compofition  of 
gum  lac,  melted  and  prepared  with  refins,  and  coloured 
with  fome  fuitable  pigment. 

There  are  two  kinds  of  fealing-wax  in  ufe  ;  the  one 
hard,  intended  for  fealing  letters,  and  other  fuch  pur- 
pofes  ;  the  other  foff,  defigned  for  receiving  the  impref- 
lions  of  feals  of  office  to  charters,  patents,  and  fuch  writ¬ 
ten  inllruments.  The  bed  hard  red  fealing-wax  is  made 
by  mixing  two  parts  of  fhell  lac,  well  powdered,  and 
refin  and  vermilion,  powdered,  of  each  one  part,  and 
melting  this  combined  powder  over  a  gentle  fire ;  and 
when  the  ingredients  feem  thoroughly  incorporated, 
Working  the  wax  into  dicks.  Seed-lac  may  be  fubditut- 
ed  for  the  diell-lac  *,  and  indead  of  refin,  boiled  Venice 
turpentine  may  be  ufed.  A  coarfer  hard  red  fealing- 
wax  may  be  made,  by  mixing  two  parts  of  refin,  and 
of  {hell-lac,  or  vermilion  and  red  lead,  mixed  in  the 
proportion  ef  one  part  of  the  vermilion  to  two  of  the  red 
lead,  of  each  one  part  ;  and  proceeding  as  in  the  former 
preparation.-  For  -a  cheaper  kind,  the  vermilion  may  be 


omitted,  and  the  fhell-lac  aifo,  for  very  coarfe  ufes.  Wax  War, 
of  other  colours  is  made  by  fubdituting  other  colouring  Way* 
matters  for  vermilion,  as  verditer  for  blue,  ivory  black  y 
for  black  wax.  For  uncoloured  foft  fealing-wax,  take 
of  bees  wax,  one  pound  j  of  turpentine,  three  ounces  5 
and  of  olive  oil,  one  ounce  )  place  them  in  a  proper 
veffel  over  the  fire,  and  let  them  boil  for  fome  time) 
and  the  wax  will  be  then  fit  to  be  formed  into  rolls  or 
cakes  for  ufe.  For  red,  black,  green,  blue,  yellow,  and 
purple  foft  fealing-wax,  add  to  the  preceding  compofi¬ 
tion  an  ounce  or  more  of  any  ingredients  directed  above 
for  colouring  the  hard  fealing-wax,  and  dir  the  mafs 
till  the  colouring  ingredients  be  incorporated  with  the 
wax. 

WAX-Work ,  the  representation  of  the  faces,  &c.  of 
perfons  living  or  dead  5  made  by  applying  plader  of 
Paris  in  a  kind  of  pade,  and  thus  forming  a  mould  con¬ 
taining  the  exa£l  reprefen tation  of  the  features.  Into 
this  mould  melted  wax  is  poured,  and  thus  a  kind  of 
malks  are  formed  ;  which  being  painted  and  fet  with 
glafs  eyes,  and  the  figures  dreffed  in  their  proper  habits, 
they  bear  fuch  a  refemblance  that  it  is  difficult  to  di- 
dinguifh  between  the  copy  and  the  original. 

WAY,  a  paffage  or  road. 

The  Roman  ways  are  divided  into  confular,  praeto¬ 
rian,  military,  and  public  *,  and  of  thefe  we  have  four 
remarkable  ones  in  England  :  the  fird,  Watling-dreet, 
or  Watheling-dreet,  leading  from  Dover  to  London, 
Dundable,Touceder,  Atterdon,  and  the  Severn,  extend¬ 
ing  as  far  as  Anglefea  in  Wales.  The  fecond,  called 
Hikenild  or  Ikenild* Jlreet,  dretches  from  Southampton 
over  the  river  Ifis  at  Newbridge  *,  thence  by  Camden 
and  Litchfield  ;  then  paffes  the  Derwent  near  Derby, 
and  ends  at  Tinmouth.  The  third,  called  FoJJe-way , 
becaufe  in  fome  places  it  was  never  perfected,  but  lies  as 
a  large  ditch,  leads  from  Cornwall  through  Devonfliire, 
by  Tethbury,  near  Stow  in  the  Wolds  ;  and  befide  Co¬ 
ventry  to  Leiceder,  Newark,  and  fo  to  Lincoln.  The 
fourth,  called  Erming  or  Ermitiage  Jireet ,  extends  from 
St  David’s,  in  Wales,  to  Southampton. 

WAT  Covert ,  Gang ,  Hatch,  See  COVERT  Way% 

Gang ,  &c. 

WAT  of  a  Ship ,  is  fometimes  the  fame  as  her  rake,  or 
run  forward  or  backward  :  but  this  term  is  mod  com¬ 
monly  underdood  of  her  failing. 

WAT-Leaves ,  in  the  coal  bufinefs.  See  Coalery, 

N°  3. 

Right  of  WATS,  in  Law .  This  may  be  grounded  on 
a  fpecial  permiffion  ;  as  when  the  owner  of  the  land 
grants  to  another  a  liberty  of  paffing  over  his  grounds, 
to  go  to  church,  to  market,  or  the  like  :  in  which  cafe 
the  gift  or  grant  is  particular,  and  confined  to  the  gran¬ 
tee  alone  )  it  dies  with  the  perfon  *,  and  if  the  grantee 
leaves  the  country,  he  cannot  adign  over  his  right  to 
any  other  ;  nor  can  he  judify  taking  another  perlon  in 
his  company.  A  way  may  be  alfo  by  prefeription  ;  as 
if  all  the  owners  and  occupiers  of  filch  a  farm  have  im- 
memorially  ufed  to  crofs  another’s  ground  ;  for  this  im¬ 
memorial  ufage  fuppofes  an  original  grant,  whereby  a 
right  of  way  thus  appurtenant  to  land  may  clearly  be 
created.  A  right  of  way  may  alfo  arife  by  a£i  and  ope¬ 
ration  of  law  ;  for  if  a  man  grants  me  a  piece  of  ground 
in  the  middle  of  his  field,  he  at  the  fame  time  tacitly 
and  impliedly  gives  me  a  way  to  come  at  it ;  and  I  may 
crofs  his  land  for  that  purpofe  without  trefpafs.  For 
4  R  z  when 
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Ways  when  the  law  doth  give  any  thing  to  one,  it  giveth  i  lu¬ 
ll .  pliedly  whatfoever  is  neceffary  for  enjoying  the  fame. 

*  By  the  law  of  the  twelve  tables  at  Rome,  where  a  man 

had  a  right  of  way  over  another’s  land,  and  the  road 
was  out  of  repair,  he  who  had  the  right  of  way  might 
go  over  any  part  of  the  land  he  pleafed  \  which  was  the 
eftabliftied  rule  in  public  as  well  as  private  ways.  And 
the  law  of  England,  in  both  cafes,  feems  to  correfpond 
with  the  Roman. 

WAYFARING  tree.  See  Viburnum,  Botany 

Index . 

WAYGHTES,  or  Waits,  a  word  which  is  ufed 
only  in  the  plural  number,  and  fignifies  hautboys .  It  is 
now  applied  to  the  performers  on  thefe  and  other  mufi- 
cal  inftruments,  by  a  tranfition  from  the  inftruments 
themfelves,  and  particularly  to  thofe  performers  who 
parade  the  ilreets  by  night,  about  the  Chriftmas  feafon 
of  the  year. 

WAYWODE,  is  properly  a  title  given  the  gover¬ 
nors  of  the  chief  places  in  the  dominions  of  the  czar  of 
Mufcovy.  The  palatines,  or  governors  of  provinces  in 
Poland,  alfo  bear  the  quality  of  wayzvodes  or  zvai- 
wodes.  The  Poles  likewife  call  the  princes  of  Wallachia 
and  Moldavia  waywodes  ;  as  efteeming  them  no  other 
than  on  the  foot  of  governors  ;  pretending  that  Walla¬ 
chia  and  Moldavia  are  provinces  of  Poland.  Everywhere 
elie  thefe  are  called  hofpodars .  Du  Cange  fays,  that  the 
name  waywode  is  ufed  in  Dalmatia,  Croatia,  and  Hun¬ 
gary,  for  a  general  of  an  army  :  and  Leunclavius,  in  his 
Pande&s  of  Turkey,  tells  us,  it  ufually  lignifies  captain 
or  commander . 

WEANING,  putting  a  child  away  from  the  breaft, 
and  bringing  it  to  ufe  common  food. 

WEAR,  or  Weer,  a  great  (lank  or  dam  in  a  river, 
fitted  for  the  taking  of  fifh,  or  for  conveying  the  flream 
to  a  mill.  New  wears  are  not  to  be  made,  or  others  al¬ 
tered,  to  the  nuifance  of  the  public,  under  a  certain  pe¬ 
nalty.  See  River. 

WEARING,  or  Veering,  in  Seatmnjhip .  See 
Seamanship. 

WEASEL.  See  Mustela,  Mammalia  Index . 

WEATHER  denotes  the  (late  of  the  atmofphere 
with  regard  to  heat  and  cold,  wind,  rain,  and  other  me¬ 
teors.  See  Meteorology. 

Weather,  in  fea-language,  is  ufed  as  an  adjeftive, 
and  applied  by  mariners  to  every  thing  lying  to  wind¬ 
ward  of  a  particular  fituation  :  thus,  a  (hip  is  faid  to  have 
the  weather-gage  of  another,  when  fhe  is  farther  to 
windward.-  Thus  alfo,  when  a  (hip  under  fail  prefents 
either  of  her  Tides  to  the  wind,  it  is  then  called  the  wea- 
ther-Jide  or  weather-board ;  and  all  the  rigging  and  fur¬ 
niture  fituated  thereon  are  diftinguifhed  by  the  fame  epi¬ 
thet,  as  the  weather  Jhrouds,  the  weather-lifts ,  the  wea¬ 
ther-braces,  &c. 

To  Weather,  in  fea-language,  is  to  fail  to  windward 
of  fome  fhip,  bank,  or  head-land. 

WEATHER-Cock ,  a  moveable  vane,  in  form  of  a  cock, 
or  other  fhape,  placed  on  high,  to  be  turned  round  ac¬ 
cording  to  the  dire&ion  of  the  wind,  and  point  out  the 
quarter  from  whence  it  blows. 

WEATHE R-Glafs,  See  BAROMETER. 

WE  AR  HER  I NG,  among  failors,  fignifies  the  doub¬ 
ling  or  failing  by  a  head-land  or  other  place. 

WEAVING,  the  art  of  working  a  web  of  cloth, 
filk,  or  other  fluff,  in  a  loom  with  a  (huttle,  For  an 
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idea  of  the  manner  in  which  this  is  performed,  fee 
Cloth. 

WEAVING-Loom ,  a  machine  for  weaving  cloth,  filk, 
&c.  by  railing  the  threads  of  the  warp  in  order  to  throw 
in  the  fhoot,  and  ftrike  it  clofe.  Of  thefe  there  are  va¬ 
rious  kinds,  diftinguifhed  by  the  different  forts  of  cloths, 
fluffs,  filks,  &.c.  in  which  they  are  employed,  and 
which  are  chiefly  diftinguifhed  by  the  number  and  va¬ 
riety  of  the  threads  they  raife  in  order  to  work  the  warp, 
either  plain  or  in  figures,  by  making  more  or  lefs  of  the 
woof  or  fhoot  appear  through  the  warp.  In  order  to 
give  a  general  idea  of  weaving,  we  fhall  here  deferibe 
the  parts  of  the  common  weaver’s  loom.  Fig.  1.  in 
which  ef  ef  are  the  front  polls,  and  g,g  the  back  polls 
of  the  loom  5  / / /,  m  m,  m  m  are  the  lams  in  their  place 
at  O ,  or,  as  they  are  called  in  fome  parts  of  Scotland, 
the  Readies ,  and  in  others  the  Jlaves .  They  are  compof- 
ed  of  ftrong  threads,  ftretched  between  two  horizontal 
bars,  an  upper  and  a  lower.  The  threads  of  one  lam 
are  fo  difpofed  as  to  pafs  between  the  upper  threads  of 
the  warp,  while  they  admit  the  lower  threads  to  pafs 
through  loops  or  fmall  holes  in  them,  and  the  difpofi- 
tion  ©f  the  threads  of  the  other  lam  is  fuch,  that  while 
they  pafs  between  the  lower  threads  of  the  warp,  they 
admit  the  upper  threads  to  pafs  through  the  fmall  holes 
juft  mentioned.  The  lams  are  fufpended  from  the  crofs 
bar  or  lam-bearer  HH,  by  means  of  ropes  n,  n  pafting 
from  the  upper  bars  of  the  lams  over  the  pulleys  at  EE, 
and  balanced  by  weights  at  the  other  ends.  From  the 
lower  bar  of  each  lam  or  headle  a  rope  palfes  .to  the 
treadles  or  moveable  bars  at  00  ;  fo  that  when  a  foot 
preffes  a  treadle,  the  lam  faftened  to  it  finks,  while  the 
other  rifes  by  means  of  the  balancing  weight  fufpended 
from  the  pulley  at  E.  The  workman  then  throws  in 
the  woof  by  means  of  the  (huttle,  and  clofes  it  by  one 
or  two  ftrokes  of  the  lay  or  batten ,  of  which  WB,  WB 
are  called  the  /words,  CC  the  cap,  or  in  Scotland  the 
upper  Jbeil,  DD  the  block  or  under  Jbeil,  and  PP  the 
reed  or  comb  contained  between  thefe  fhells.  LL  is  the 
bench  on  which  the  workmen  fit  5  for  the  loom  which 
our  figure  reprefents  is  conftru£led  for  weaving  cloth  of 
fuch  a  breadth  as  to  require  two  workmen,  who  have 
their  quills  in  a  box  d  on  the  middle  of  the  bench  on 
which  they  fit.  Between  the  workmen’s  bench  and  the 
batten  or  lay  is  the  breajl-bar  I,  I,  a  fmooth  fquare  beam; 
in  which  there  is  an  opening  to  let  the  web  through  as 
it  is  wove.  From  this  opening  the  web  SS  pafifes  to  the 
knee  roll  or  web  beam  GG,  round  which  it  is  rolled  by 
means  of  the  fpokes,  vifible  in  the  figure,  and  kept  from 
being  unrolled  by  a  wheel  with  teeth  and  clench,  vifi¬ 
ble  likewife  in  the  figure.  In  fome  looms  the  web  paf- 
fes  from  the  knee  roll  to  the  wTooden  frame  X,  to  be 
dried  as  it  is  wove.  Oppofite  to  the  breaft-bar,  and  on 
the  other  fide  of  the  batten  or  lay,  is  the  cane-roll  ox 
yarn-beam,  on  which  the  warp  is  rolled  when  put  into 
the  loom,  and  from  which  it  is  gradually  unrolled  as  the 
work  proceeds.  TT  are  bobbins  filled  with  yarn  of  the 
warp  to  mend  fuch  threads  of  it  as  may  be  broke  in  the 
weaving  ;  and  B  b,  B  b  are  clues  of  the  fame  kind  of 
yarn  with  the  borders  of  the  warp,  to  mend  fuch  threads 
as  may  there  be  broken. 

Fig.  2.  reprefents  the  common  (huttle  with  the  va-] 
cuity  in  the  middle,  in  which  the  quill  with  the  woof  is 
placed  on  a  fpindle  or  axis.  As  this  (huttle  is  thrown 
with  one  hand  in  at  one  fide  of  the  warp,  and  received 
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Veaving.  with  the  other  hand  at  the  other  fide,  It  is  obvious,  that 
— V"“!  when  the  web  is  of  a  breadth  too  great  for  a  man  to 
reach  from  one  fide  of  it  to  the  other,  two  workmen 
mull  be  employed  and  much  time  loft.  To  remedy  this 
inconveniency,  a  new  (buttle  has,  in  this  country,  been 
lately  brought  into  very  general  ufe,  and  called  the  Jhj- 
ing  fhuttle ,  becaufe  it  flies  through  the  warp  with  won- 
g*3*  derful  rapidity  on  two  fteel  rollers  RR  (fig.  3.).  This 
(buttle  is  not  thrown  with  the  hand,  but  moved  back¬ 
wards  and  forwards  by  a  very  fimple  piece  of  machinery, 
r  ^  of  which  fig.  4.  will  give  the  reader  a  fufficiently  accu¬ 
rate  conception.  To  each  end  of  the  batten  or  lay  L  is 
fattened  a  kind  of  open  box  B,  £,  with  the  bottom  or 
horizontal  fide  exa&ly  on  a  level  with  the  threads  of 
the  warp  of  the  intended  web.  In  each  of  thefe  boxes 
is  a  vertical  piece  of  wood  D,  d,  of  confiderable  thick- 
nefs,  called  a  driver.  This  driver  is  moved  eafily  on  an 
iron  fpindle  or  axis  from  one  end  of  the  box  to  the  other 
by  means  of  a  (lender  rope  CCCD,  and  a  handle  H  is 
feen  in  the  figure.  When  the  weaver  is  to  begin  his 
work,  he  lays  the  fhuttle  on  its  rollers  in  the  box  B 
with  the  iron  tip  T  (fig.  3.)  touching,  or  almoft  touch¬ 
ing,  the  driver  D  (fig.  4.).  Then  moving  the  handle 
H,  with  a  fudden  jerk,  towards  the  box  £,  the  driver 
D  forces  the  fhuttle  with  a  rapid  motion  through  the 
Warp  till  it  ftrikes  J,  which  is  impelled  by  the  ftroke  to 
the  further  end  of  the  box  b.  The  two  drivers  D  and 
d  have  now  changed  their  pofitions  in  their  refpe6Hve 
boxes  ;  fo  that  the  driver  which  was  at  the  front  of  its 
box  before,  is  now  at  the  further  end  of  it,  and  vice 
verfa.  Then  by  a  fudden  jerk  of  the  hand  towards  B 
the  fhuttle  is  driven  back  till  it  ftrike  D  ;  and  thus  is 
the  work  continued  without  the  weaver  having  occafion 
ever  to  ftretch  his  arms  from  one  margin  of  the  web  to 
the  other.  That  the  fhuttle  may  not,  by  the  unfteadi- 
nefs  of  the  workman’s  hand,  be  driven  •zig-zag  through 
the  warp  or  out  of  the  place  in  which  it  ought  to  move, 
the  guiding  or  drivingrope  CCCD  is  made  topafs  through 
fmooth  holes  or  loops  C,  C,  at  the  ends  of  the  ropes  EC, 
EC,  fufpended  either  from  the  crofs  bar  on  the  top  of 
the  loom  or  from  the  fwords  of  the  batten. 

This  fhuttle,  we  fhould  think,  a  great  improvement  in 
every  kind  of  weaving-loom,  though  feme  of  the  older 
tradefmen,  writh  whom  wre  have  converfed  on  the  fubjedf, 
contend,  that  it  is  valuable  only  in  what  they  call  light 
work,  fuch  as  cotton  or  linen  cloth,  or  wrhen  the  web,  if 
woollen,  is  very  broad. 

But  as  the  labour  of  weaving  is  pretty  fevere,  Mr 
Robert  Millar,  an  ingenious  callico-printer  in  the  coun¬ 
ty  of  Dumbarton,  Scotland,  wi filing  to  leffen  it,  invent¬ 
ed,  fome  years  ago,  a  weaving-loom,  which  may  be 
WTought  by  water,  fleam,  horfes,  or  any  other  power, 
for  which  invention  he  received  a  patent  in  1796.  The 
following  is  his  own  defeription  of  his  patent  weaving- 
loom  : 

1-  5.  Fig.  5.  reprefen ts  a  fide  view  of  the  loom,  A  A,  BB,  * 

CC,  DD,  being  the  frame,  a  is  an  axis  (which  we 
fhall  call  the  fpindle)  acrofs  the  frame.  On  this  axis  is 
a  fheeve  b ,  two  inches  thick,  having  a  groove  round  it, 
two  inches  deep,  and  half  an  inch  wide.  The  bottom 
of  this  groove  is  circular,  except  in  one  part  cy  where 
it  is  filled  up  to  the  top  ;  a  lever  d  refts  on  the  bottom 
of  this  groove,  and  is  lifted  up  by  it  when  the  elevation 
c  comes  round  to  the  fituation  reprefen  ted  in  the  figure. 
By  this  motion,  the  lever  d  a6ls  on  the  ratchet-wheel  e 


by  the  catch  /,  and  draws  it  forward  one  tooth,  each  re-  Weaving, 
volution  of  the  fheeve.  This  ratchet  wheel  is  in  an  iron  * '  v  1  f 
frame  g  g,  which  alfo  properly  carries  the  two  catches  t 
and  a,  which  are  conne&ed  with  it  at  v.  The  catch  u 
holds  the  ratchet-wheel  in  its  pofition,  while  the  lever 
d  and  the  catch  /,  are  moved  by  the  groove  c  in  the 
fheeve.  On  the  arbor  of  the  ratchet  is  a  fmall  pinion 
//,  working  in  the  wheel  f ;  this  wheel  is  fixed  on  the 
end  of  the  roller  e  of  fig.  7.  On  the  fide  of  the  fheeve 
b  is  fixed  a  wiper  k ,  which  lifts  the  treadle  /.  This 
treadle  turns  on  its  joints  in  the  fheeve  E,  which  is  fix¬ 
ed  to  the  fide  of  the  frame  A  and  D  \  it  is  kept  pref- 
fing  on  the  bottom  of  the  groove  in  the  fheeve  by  a 
fpring  m ,  fixed  to  the  frame  fide  A,  and  having  a  (len¬ 
der  rod  n  from  its  extremity,  joining  it  with  the  treadle 
at  /.  From  the  point  of  the  treadle  there  goes  a  belt  0, 
which  pafles  over  the  pulley  p ,  which  is  feen  edgewife 
in  this  figure,  and  is  joined  to  the  top  of  the  fly  pin  q% 
of  fig.  6.  At  the  end  of  the  frame  A  is  the  fhort  poft 
F  ;  on  this  refts  the  yarn-beam  j,  having  a  fheeve  r, 
over  which  pafles  a  cord,  having  a  weight  s  fufpended 
to  it.  The  other  end  of  this  cord  is  fattened  to  the 
fpring?;;  the  weight  caufes  the  yarn-beam  to  ftretch 
the  web  from  the  ratchet-wheel  e ,  with  its  catch  u  ;  and 
the  fpring  v  allows  the  rope  to  Hide  on  the  fheeve  as 
the  ratchet  is  drawn  round  during  the  working. 

Fig  6.  is  a  front  view  of  the  loom,  a  a  is  the  fpin-  Fig.  6. 
die  which  carries  the  fheeve  b ,  and  the  wipers  d  and  df 
which  move  the  treadles  w,  u>,  of  fig.  3.  Thefe  ufe 
the  treadles  of  the  headles,  with  which  they  are  con- 
ne&ed  by  cords  from  the  (hafts  of  the  headles  r,  s. 

From  the  upper  (haft  there  go  two  leathern  belts  f,f 
to  the  roller  y,  furnifhed  each  with  a  buckle,  for  tight¬ 
ening  them  at  pleafure.  The  two  wipers  cy  c ,  on  the 
(haft  0,  which  ferve  for  taking  back  the  lay,  have  the 
twro  treadles,  #,  x ,  in  fig.  7.  with  a  belt  from  each  paf- 
fing  over  the  roller  h  2  of  fig.  6.  and  fixed  to  the  fword 
of;the  lay.  From  the  fwords  of  the  lay  forward  is  fix¬ 
ed  a  belt  to  each  end  of  the  roller  i ;  from  this  roller 
there  goes  a  cord  to  the  fpring y,  which  ferves  for  tak¬ 
ing  forward  the  lay  which  is  hinged  on  the  rocking- 
tree  /.  The  ftar-wheel  b  of  fig.  3.  and  the  fheeve  b  of 
fig.  I.  are  fixed  to  the  oppofite  ends  of  the  fpindle  a 
without  the  frame  j  and  both  the  wheel  and  fheeve  have 
a  wiper  k  fixed  to  them  for  moving  the  treadles.  In 
order  to  drive  the  (buttle,  the  belts  0,  0,  go  from  the 
points  of  the  treadles,  over  the  pulleys  p,  p,  to  the  top 
of  the  fly-pin  q  ;  This  turns  on  a  pin  joint  in,a  rail  r, 
which  goes  acrofs  the  loom.  From  its  lower  end  there 
go  two  fmall  cords  to  the  fhuttle  drivers  g,g,  which 
Aide  on  the  iron  rods  //,  n .  A  long  iron  rod  v  goes 
acrofs  the  lay,  and  is  hung  on  two  centres  at  the  ends. 

In  this  rod  v  are  fixed  two  fmall  crooked  wires 
w,  wy  which  are  more  diftindlly  marked  in  the  little 
figure  w  above,  which  reprefents  a  fe&ion  of  the  lay. 

The  dot  at  the  lower  end  of  the  wire  w,  in  this  figure, 
is  the  fe£lion  of  the  rod  v.  The  (buttle  pafles  between 
thefe  wires  and  the  lay  every  (hot,  and  lifts  them  up, 
caufing  the  rod  v  to  turn  round  a  little.  But  if  the 
(huttle  fhould  not  pafs  thefe  wires,  nor  lift  them,  it 
would  be  drawn  home  by  the  lay,  and  deftroy  the  web. 

To  prevent  this,  there  is  fixed  011  one  end  of  the  rod  v 
a  flout  crooked  wire  *,  having  a  broad  or  flat  head, 
which  naturally  refts  on  a  plate  of  iron,  marked  and 
fixed  to  the  back  of  the  lay.  This  plate  has  a  flit  in 
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Weaving,  its  middle  about  an  inch  deep.  In  this  Hit  refts  the 
rocj  a  2  of  fig.  7.  on  which  is  a  fhort  Hud,  which  is 
caught  by  the  wire  %  when  the  wire  tu  is  not  lifted 
back  by  the  palling  fhuttlc.  This  will  Hop  the  lay 
from  coming  home,  and  will  fet  off  the  loom. 

Fig*  7*  Fig.  7.  is  another  fide  view  of  the  loom  oppofite  to 

fig.  y.  On  the  fpindle  a  is  the  ftar  wheel  b ,  on  the  ©ut- 
fide  of  the  loom  frame,  on  the  arms  of  which  wheel  is 
fixed  the  wiper  k,  as  the  fimilar  wiper  is  fixed  to  the 
iheeves  on  the  other  end  of  the  fpindle.  The  wipers 
which  drive  the  fhuttles  are  fixed  on  oppofite  fquares  of 
the  fpindle,  and  work  alternately.  Below  the  ftar- 
wheel  is  a  pinion  r,  which  is  on  a  round  fpindle,  turned 
by  the  water-wheel,  by  means  of  a  wheel  on  this  fpin- 
dle.  In  a  wheel  on  this  fpindle  are  two  ftuds,  on  which 
the  pinion  c  Aides  off  and  on,  as  the  loom  is  fet  off  and 
on  by  the  lever  d.  At  the  farther  end  of  this  lever  is 
the  weight  s,  hanging  by  a  cord  which  paffes  over  a 
pulley  /,  fixed  at  the  outer  end  of  the  fpring-catch  on 
which  the  lever  d refts ;  and  thus  the  loom  is  drawn  in 
at  the  upper  end  of  the  lever  d .  But  when  the  ftiuttle 
does  not  lift  the  wire  25,  it  catches  on  the  ftud  on  the 
rod  a  2,  which  is  conne&ed  with  the  fpring  catch,  and 
the  lever  d  flies  off  with  the  weight  r,  and  the  loom 
flops  working.  On  the  head  of  the  poft  F  is  the  yarn- 
beam.  The  rollers  e  and  f  are  cylinders,  preffed  toge¬ 
ther  by  a  fcrew-lever,  and  take  away  the  cloth  between 
them  at  a  proper  rate.  In  the  roller y'is  a  groove  for 
a  band  for  driving  the  roller  g ,  on  which  the  cloth  winds 
itfelf  as  it  is  wrought.  Wherever  fprings  are  mention¬ 
ed  to  be  ufed  in  the  above  defeription,  weights  may  be 
ufed  in  their  dead,  and  to  the  fame  effect,  and  more 
efpecially  upon  the  treadle  of  fig.  5.  for  driving  the 
Ihuttle. 

Fig.  S.  Fig.  8.  is  a  reprefentation  of  a  ribband  loom.  1.  Is 

the  frame  of  the  loom.  2.  The  caftle,  containing  48 
pulleys.  3.  The  branches,  on  which  the  pulleys  turn. 
4.  The  tires,  or  the  riding-cords,  which  run  on  the  pul¬ 
leys,  and  pull  up  the  high-liffes.  The  lift-flicks,  to 
which  the  high-liffes  are  tied.  6.  The  high-liffes,  or 
lifts,  are  a  number  of  long  threads,  with  platines,  or 
plate-leads  at  the  bottom  ;  and  ringlets,  or  loops,  about 
their  middle,  through  which  the  cords  or  crofs-threads 
of  the  ground-harnefs  ride.  7.  The  plate-leads,  or  pla¬ 
tines,  are  flat  pieces  of  lead,  of  about  fix  inches  long, 
and  three  or  four  inches  broad  at  the  top,  but  round  at 
the  bottom;  fome  ufe  black  fiatesinftead  of  them :  their 
life  is  to  pull  down  thofe  liffes  which  the  workman  had 
raifed  by  the  treadle;  after  his  foot  is  taken  off.  8.  The 
branches  or  cords  of  the  ground  harnefs,  which  go 
through  the  loops  in  the  middle  of  the  high-liffes:  on 
the  well  ordering  of  thefe  cords  chiefly  depends  the  art 
of  ribbon- weaving,  becaufe  it  is  by  means  of  this  con¬ 
trivance  that  the  weaver  draws  in  the  thread  or  filk 
that  makes  the  flower,  and  rtjefts  or  excludes  the  reft. 
9.  The  batton:  this  is  the  wooden  frame  that  holds  the 
reed  or  Aiuttle,  and  beats  or  clofes  the  work:  where 
obferve,  that  the  ribbon-weaver  does  not  beat  his  ivork; 
but  as  foon  as  the  ftiuttle  ispaffed,  and  his  hand  is  taken 
away,  the  batton  is  forced,  by  a  fpring  from  the  top, 
to  beat  the  work  clofe.  10.  The  ftiuttle,  or  reed.  11. 
The  fpring  of  the  batton,  by  which  it  is  made  to  clofe 
the  work.  12.  The  long-harnefs  are  the  front-reeds, 
by  which  the  figure  is  raifed.  13.  The  linguas  are  the 
long  pieces  of  round  or  fquare  lead,  tied  to  the  end  of 
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each  thread  of  the  long-harnefs  to  keep  them  tight.  Weaving 
14.  The  broad  piece  of  wood,  about  a  foot  fquare,  II 
leaning  fomewhat  forward,  intended  to  eafe  the  weaver  Webfter- 
as  he  ft  oops  to  his  ftiuttle;  it  is  fixed  in  the  middle  of 
the  breaft-beam.  Some  weavers,  inftead  of  this,  have 
a  contrivance  of  a  cord  or  rope  that  is  fattened  to  the 
front-frame,  and  comes  acrols  his  breaft ;  this  is  called 
a flopfall.  15.  The  feat-bench;  this  leans  forward  very 
much.  1 6.  The  foot-ftep  to  the  treadles.  17,  The 
breaft-beam,  being  a  crofs-bar  that  paffes  from  one  of 
the  ftandards  to  the  other,  fo  as  to  front  the  workman’s 
breaft:  to  this  bread- bar  is  fixed  a  roll,  upon  which  the 
ribbon  paffes  in  its  way,  to  be  rolled  upon  the  roller, 
that  turns  a  little  below.  18.  The  clamps,  or  pieces  of 
wood,  in  which  the  broaches  that  confine  the  treadles 
reft.  19.  The  treadles  are  long  narrow  pieces  of  wood, 
to  the  ends  of  which  the  cords  that  move  the  liffes  are 
faftened.  20.  The  treadle-cords  are  only  diftinguiftied 
from  the  riding-cords  by  a  board  full  of  holes,  which 
divide  them,  in  order  to  prevent  the  plate-leads,  which 
are  tied  to  the  high-liffes,  from  pulling  them  too  high 
when  the  workman’s  foot  is  off  the  treadle:  which  flop 
is  made  by  a  knot  in  the  treadle-cord,  too  big  to  be 
forced  through  that  hole  in  the  board.  21.  The  lams 
are  two  pieces  of  thin  narrow  boards  only  ufed  in  plain 
works,  and  then  to  fupply  the  place  of  the  long-harnefs. 

22.  The  knee-roll,  by  which  the  weaver  rolls  up  his 
ribbon  as  he  fees  proper,  or  by  bit  and  bit  as  it  is  finifti- 
ed.  23.  The  back-rolls,  on  which  the  wrarp  is  rolled. 

It  is  to  be  obferved,  that  there  is  always  as  many  rolls 
as  colours  in  the  work  to  be  wove.  24.  The  clamps, 
which  fupport  the  rollers.  25.  The  returning-fticks, 
or,  as  others  call  them,  the  returns ,  or  the  tumblers ,  or 
pulleys ,  to  which  the  tiers  are  tied,  to  clear  the  courfe 
of  cords  through  the  high-liffes.  26.  The  catch-board 
for  the  tumblers.  27.  The  tire-board.  28.  The  but¬ 
tons  for  the  knee-rolls  and  treadle-board,  deferibed  in 
N°  20. 

It  is  ftated  in  the  proceedings  of  the  National  Infti- 
tute  of  France,  that  a  report  was  prefented  to  that?  body 
concerning  a  new  machine  for  weaving  ribbed  ftock- 
ings.  The  advantages  which  this  machine  poffeffes 
are  faid  to  be,  that  it  may  be  erected  at  one  half  of  the 
expence  of  the  Englilh  flocking  frame,  and  that  its 
movements  are  much  lighter.  The  experience  of  its 
operations  for  two  years  has  confirmed  thefe  advantages. 

Of  the  nature  and  conftru&ion  of  this  machine  we  have 
had  no  opportunity  of  obtaining  any  information  ;  but 
we  thought  it  worth  while  to  infert  this  ftiort  notice, 
with  the  view  of  directing  the  attention  of  fuch  of  our 
readers  as  may  be  interefted  in  the  improvement  of  fuch 
manufactures. 

WEB,  a  fort  of  tiffue  or  texture  formed  of  threads 
interwoven  with  each  other;  fome  whereof  are  extended 
in  length,  and  called  the  warp ;  others  are  drawn  acrofs, 
and  called  the  woof. 

WEBERA,  a  genus  of  plants  belonging  to  the  clafs 
and  order  pentandria  monogynia.  See  Botany  Index* 

WEBSTER,  Alexander,  D.  D.  was  the  fon  of 
James  Webfter,  minifter  of  theTolboothchurchin  Edin¬ 
burgh,  and  born  in  that  city  about  the  yeari7c>7.  lie 
was  only  13  years  of  age  at  the  death  of  his  father,  and 
of  courfe  could  derive  little  from  parental  inftruftion  or 
example.  He  ftud  ted  at  the  univerfity  of  Edinburgh 
the  feveral  branches  of  learning  with  great  approbation, 

particularly 
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Webfter.  particularly  thofe  conneXed  with  the  mathematics,  for 
which  he  difcovered  an  early  predilection.  He  after¬ 
wards  attended  the  leXures  of  the  profeflor  of  divinity, 
and  in  the  year  1733  he  was  ordained  minifter  of  the 
parifti  of  Culrofs,  and  in  June  1737,  he  was  admitted  to 
be  one  of  the  minifters  of  the  Tolbooth  church  of  Edin¬ 
burgh.  His  eloquence  was  noble  and  manly,  his  piety 
confpicuous,  and  the  difcharge  of  his  paftoral  duties 
faithful  and  laborious.  To  thefe  qualities  he  added  an 
enlightened  zeal  for  the  external  interefts  of  the  church, 
a  jealoufy  of  corruption,  a  hatred  of  falfe  politics  and 
tyrannical  meafures,  which  fometimes  expofed  him  to  ca¬ 
lumny  from  the  guilty,  but  fecured  him  the  efteem  of 
all  who  could  value  independence  of  foul  and  integrity 
of  heart. 

The  profperity  of  fortune  which  placed  Mr  Webfter 
in  the  church  of  his  father,  and  reftored  him  to  the  po¬ 
liced  fociety  of  his  native  city,  was  not  confined  to  thefe 
favours.  Eleven  days  after  his  fettlement  in  Edinburgh, 
he  obtained  the  hand  of  Mary  Erlkine,  a  young  lady  of 
confiderable  fortune,  and  nearly  related  to  the  noble  fa¬ 
mily  of  Dundonald.  The  genius  of  Mr  Webfter  now 
began  to  unfold  itfelf.  Family  connexions  extended 
his  acquaintance  with  the  nobility.  Edinburgh  then 
poflefled  a  number  of  men,  both  in  civil  and  eeclefiafti- 
cal  Rations,  who  have  faved  or  adorned  their  coun¬ 
try.  With  thefe  he  was  foon  to  co-operate  in  defending 
the  Proteftant  interefts  from  the  arms  and  artifices  of  re¬ 
bellion. 

In  the  year  1733,  five  or  fix  minifters  feceded  from 
the  church,  and  being  anxious  to  draw  away  as  many 
as  poftible  from  the  communion  which  they  had  renoun¬ 
ced,  they  invited  down  to  Scotland  in  1741,  Mr  George 
Whitefield,  a  young  preacher  of  great  piety  and  extra¬ 
ordinary  pulpit  talents.  On  his  way  to  Dunfermline, 
he  was  met  and  entertained  at  Edinburgh  by  Mr  Web¬ 
fler  and  fome  of  his  brethren.  From  them  he  learned 
the  (late  of  church  parties  in  Scotland  ;  and  though  he 
kept  his  promife  of  preaching  firft  in  Fife,  he  declined 
cor.neXing  himfelf  with  any  particular  feX.  Difep- 
pointed  of  his  influence  and  aiTiftance,  the  Seceders 
afcribed  the  effoXs  of  his  preaching  to  forcery  and  the 
devil,  while  Mr  Webfter,  in  a  pamphlet  which  he  pu- 
blifhed  on  the  occafion,  attributed  them  to  the  influence 
of  the  Holy  Spirit,  an  opinion  regarded  by  the  Seceders 
as  unfpeakable  wickednefs. 

In  the  year  1745,  Mr  Webfter  remained  in  the  city 
when  it  was  taken  by  the  rebels,  and  employed  his  uni- 
verfal  popularity  and  vigorous  eloquence  in  retaining 
the  minds  of  the  people  in  the  interefts  of  the  houfe  of 
Hanover.  His  exertions  in  this  were  not  overlooked  by 
moft  of  the  fpirited  gentlemen  who  aXed  in  quelling 
the  rebellion.  He  became  an  intimate  friend  of  Duncan 
Forbes  of  Culloden,  Lord  Milton,  and  others. 

He  preferved  to  the  lateft  period  of  his  career,  that 
aXivity  both  of  mind  and  body,  which  diftinguiftied 
him  in  the  prime  of  life,  obtaining  at  laft  his  frequent 
wifh  and  prayer,  an  eafy  and  peaceful  death,  after  a 
very  fhort  indifpofition,  on  the  25th  of  January  1784. 
His  remains  were  depofited  in  the  Grayfriars  church¬ 
yard  ;  and  it  is  not  a  little  remarkable  that  neither  pri¬ 
vate  friendftiip  nor  public  generofity  has  yet  come  for¬ 
ward  to  teftify  its  regard  for  two  of  the  moft  eminent 
charaXers  of  the  church  of  Scotland.  The  allies  of 
Webfter  and  Blair  repofe  in  the  fame  cemetry,  undiftin- 


guifhed  from  the  lefs  illuftrious  dead.  No  monumental 
ftone  marks  the  place  of  their  dutt. 

Nature  endowed  Dr  Webfter  with  ftrong  faculties, 
which  were  afterwards  improved  by  a  confiderable  fhare 
of  erudition.  He  was  a  mafter  in  the  knowledge  of  the 
world  and  of  human  nature  •,  his  addrefs  was  engaging  5 
his  wit  ftrong  as  his  mind  *,  his  convivial  powers,  as  they 
are  called,  enchanting.  He  had  a  conftitutional  ftrength 
againft  intoxication,  which  made  it  dangerous  in  moft 
men  to  attempt  bringing  him  into  fuch  a  ftate.  His 
charaXer  as  a  minifter  was  popular  in  the  extreme. 
His  voice  was  harmonious,  and  his  figure  noble.  To 
the  poor  he  was  a  father  and  a  friend,  a  liberal  patron  to 
poor  ftudents.  In  his  perlon  he  was  tall,  and  of  a  thin 
and  meagre  habit.  His  features  were  ftrongly  marked, 
and  the  conformity  of  the  whole  indicated  genius  and 
independence. 

To  him  the  widows  of  the  clergy  are  indebted  for 
the  eftablifhment  of  the  celebrated  Scheme ,  the  plan  of 
which  he  matured  in  his  mind  foon  after  he  was  appoint¬ 
ed  a  minifter  of  the  Tolbooth  church.  Ey  it  the  wi¬ 
dows  of  minifters  are  entitled  to  the  annual  fum  of  10, 
15,  20,  or  25  pounds,  according  as  the  clergy  pay  into 
the  fund  yearly,  2I.  12s.  6d — 3I.  18s.  qd. — 5I.  5s. 
or  61.  ils.  3d,  or  to  their  children  in  fums  of  100— 
150—200 — or  250I.  in  favour  of  which  an  aX  of  par¬ 
liament  was  obtained  in  terms  of  a  petition  (17  Geo.  II.) 
with  liberty  to  employ  the  furplus  of  the  annual  payments 
and  expences  in  loans  of  30I.  each  among  the  contribu¬ 
tors,  and  to  put  out  the  remainder  at  intereft,  on  proper 
fecurity.  A  fecond  aX  was  procured  in  the  22d  year 
of  the  fame  reign  (1748)  granting  liberty  to  raife  the 
capital  to  8o,oool.  including  the  fums  lent  to  contribu¬ 
tors.  The  fund  is  conceived  to  commence  from  the 
25th  March  1744*  This  was  followed  by  another  aX 
in  the  year  1770,  difeontinuing  the  loan  granted  to 
contributors,  and  granting  liberty  to  raife  the  capital 
to  ioo,oool.  5  and  the  whole  economy  of  the  inftitution 
was  then  fixed  and  determined,  a  report  of  the  ftate  of 
the  fund  being  ordered  to  be  made  annually  to  the  Ge¬ 
neral  Aftembly  by  the  truftees,  which  was  to  be  after¬ 
wards  printed.  The  fuccefs  of  the  fcheme  has  been  com¬ 
plete. 

WEDGE,  one  of  the  mechanical  powers.  See  Me¬ 
chanics. 

WEDNESDAY,  the  fourth  day  of  the  week,  fo 
called  from  a  Saxon  idol  named  Woden ,  fuppofed  to  be 
Mars,  worlhipped  on  this  day. 

Ajh-WEDNESDA T,  the  firft  day  of  Lent,  fo  called 
from  the  cuftom  obferved  in  the  ancient  Chriftian  church 
of  penitents  exprefiing  their  humiliation  at  this  time,  by 
appearing  in  fackcloth  and  allies. 

WEED,  a  common  name  for  all  rank  and  wild  herbs, 
that  grow  of  themfelves,  to  the  detriment  of  other  ufe- 
ful  herbs  they  grow  among. 

Weed,  in  the  miners  language,  denotes  the  degene¬ 
racy  of  a  load  or  vein  of  fine  metal  into  an  ufelefs  mar- 
cafite. 

Weeds,  alfo  denote  a  peculiar  habit,  worn  by  the  • 
reliXs  of  perfons  deceafed,  by  way  of  mourning. 

WEEK,  in  chronology,  a  divifion  of  time  comprifing 
feven  days.  See  PLANETART  Days  and  Sabbath. 

PaJion-WEEK ,  or  the  Holy  WEEK ,  is  the  laft  week 
in  Lent,  wherein  the  church  celebrates  the  myftery  of  f 
our  Saviour’s  death  and  paflion. 


Webfter' 

I! 

Weeks. 

- * - - 
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\ftVAs  I WEEKS,  Ejnber .  See  Ember. 

11  Feaf  of  Weeks.  See  Pentecost. 

WelSht-  t  WEEVER.  See  Trachinus,  Ichthyology  Index. 
v  WEEVIL,  in  Zoology,  a  fpecies  of  curculio.  See 

Curculio,  Entomolog  y  Index  ;  and  for  the  method 
of  deftroying  this  troublefome  and  dedru&ive  infedt, 
fee  Granary  and  Vermin. 

WEIGELIA,  a  genus  of  plants  belonging  to  the 
olafs  and  order  pentandria  monogynia.  See  Botany 
■Index. 

WEIGH,  a  weight  of  cheefe,  wool,  See.  containing 
256  pounds  avoirdupois.  Of  corn,  the  weigh  contains 
40  buffiels *,  of  barley  or  malt,  fix  quarters.  In  fome 
places,  as  Eflex,  the  weigh  of  cheefe  is  300  pounds. 

WEIGHING,  the  adl  of  examining  a  body  in  the 
balance  to  find  its  weight. 

Weighing  Anchor ,  is  the  drawing  it  out  of  the 
ground  it  had  been  cad  into,  in  order  to  fet  fail,  or  quit 
a  port,  road,  or  the  like. 

WEIGHT,  in  Pkyjicf ,  a  quality  in  natural  bodies, 
w hereby  they  tend  downwards  towards  the  centre  of  the 
jearth.  Or,  weight  may  be  defined  in  a  left  limited  man¬ 
ner,  to  be  a  power  inherent  in  all  bodies,  whereby  they 
tend  to  fome  common  point,  called  the  centre  of  gram - 
ty,  or,  to  fpeak  more  accurately,  to  one  another :  and 
that  with  a  greater  or  lefs  velocity,  as  they  are  more  or 
lefs  denfe,  or  as  the  medium  they  pafs  through  is  more 
or  lefs  rare.  See  Mechanics. 

Weight,  in  commerce,  denotes  a  body  of  a  known 
weight  appointed  to  be  put  in  the  balance  againft  other 
bodies  whofe  weight  is  required. 

The  fecurity  of  commerce  depending,  in  a  good  mea¬ 
sure,  on  the  judnefs  of  weights,  which  are  ufually  of 
lead,  iron,  or  brafs,  mod  nations  have  taken  care  to.pre- 
went  the  falfification  thereof,  by  damping  or  marking 
them  by  proper  officers,  after  being  adjuded  by  fome 
original  dandard.  Thus,,  in  England,  the  dandard  of 
weights  is  kept  in  the  exchequer  by  a  particular  officer, 
called  the  clerk  of  the  market. 

Weights  may  be  didinguifhed  into  ancient  and  mo¬ 
dern, 

'I.  Ancient  Weights. 

1.  Thofe  of  the  ancient  Jews,  reduced  to  the  Englifh 
troy  weight,  will  dand  as  in  the  following  table : 

lib.  02.  dwt.  gr. 

Shekel  -  -  -  o  o  9  24 

Maneh  -  -  -  236  104 

5£  Talent  -  .  -  113  10  1  104 

2.  Roman  weights,  reduced  to  Engliffi  troy  weight, 
will  dand  as  is  in  the  following  table ; 


60 


3000 


oz.  dwt.  gr. 

Rentes  -  -  -  00  oT8T\- 


4 

Siliquae  -  -  o  o  3^ 

12 

3 

Obolus  -  -  00  9^. 

24 

6 

2 

Scriptulum  -  0  o  18^ 

72 

l8 

6 

3 

Drachma  -  02 

96 

24 

8 

4 

14 

Sextula  -  0  3  o4 

144 

36 

12 

6 

2 

i4 

Sicilicus  0  4  134 

192 

48 

16 

8 

24 

2 

ii 

Duella  0  6  14 

0-, 

ON 

M4 

48 

24 

8 

6 

4 

3 

Uncia  0  18  54 

69I2 

1728 

576 

288 

96 

72 

48 

36 

1 2  Libra  10  18  134 

The  Roman  ounce  is  the  Englifh  avoirdupois  ounce, 
which  they  divided  into  feven  denarii,  as  well  as  eight 
drachmas. 


3.  Attic  Weights. 


Englifli  Troy  Weight 
ib.  oz.  dwt.  gr. 

Drachma  -  ■**  -  o  o  2  16.9 


100 

Mina 

- 

- 

1  1  10  10 

6000 

60 

Talent 

- 

- 

67  7  5  ° 

II.  Modern  Weights. 


1.  Englifh  Weights. — Mr  Renardfon,  in  a  paper  pub- 
liffied  in  the  Philofophical  Tranfadtions,  has  proved,  that 
^t  fird  there  wras  but  one  weight  in  England,  and  that 
this  was  the  avoirdupois.  Troy  weight  was  introduced 
in  the  time  of  Henry  VII.  :  At  prelent,  both  the  troy 
and  avoirdupois  weights  are  ufed  in  England.  Troy 
weight  feems  to  have  derived  its  name  from  Troyes ,  a 
town  in  France,  where  a  celebrated  fair  was  kept.  It 
is  ufed  for  weighing  gold,  diver,  jewels,  filk,  and  all 
liquors.  The  avoirdupois  is  ufed  for  weighing  other 
things. 


TABLE  of  Troy  Weight ,  as  ufed  by  the 
Apothecaries. 


Goldfmiths ,  &c, 
Grains. 


24 


480 


576o  240 


Penny- weights. 
Ounce. 

Pound. 


20 


12 


Grain 

20 

is. 

Scruple.  ^ 

60 

3 

Dram.  5 

480 

24 

8 

Ounce.  £ 

5760 

288 

96 

12  (pound. 

The  troy  pound  in  Scotland,  which  by  datute  is  to 
be  the  fame  as  the  French  pound,  is  commonly  fuppofed 

equal 
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Wight,  equal  to  1 5  ounces  and  three  quarters  troy  Englifli 
T"  i  w#»i<rht-  or  1  c6o  prams.  But  hv  a  mpan  nf  yU**  ftonrl 
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1  weight,  or  7560  grains.  But  by  a  mean  of  the  ftand- 
ards  kept  by  the  dean  of  guild  of  Edinburgh,  it  weighs 
7599tV  or  7600  grains. 

TABLE  of  Avoirdupois  Weight . 


Drams. 

16 

An  ounce. 

256 

16 

A  pound. 

7168 

448 

28 

A  quarter. 

28672 

I792 

1 12 

4 

4  hund 

573440 

35840 

2240 

80 

20 

The  avoirdupois  pound  is  equal  to  7004  troy  grains, 
the  avoirdupois  ounce  to  437.75  grains  •,  and  it  follows 
of  confequence,  that  the  troy  pound  is  to  the  avoirdu¬ 
pois  pound  as  88  to  107  nearly  \  for  as  88  to  107,  fo  is 
5760  to  7003.636 :  that  the  troy  ounce  is  to  the  avoir¬ 
dupois  ounce  as  80  to  73  nearly  \  for  as  80  to  73,  fo  is 
480  to  438.  An  avoirdupois  pound  is  equal  to  1  lb. 
2  oz.  11  dwts.  20  gr.  troy  ;  a  troy  ounce  is  equal  to  I  oz. 
1.55  dr.  avoirdupois  j  an  avoirdupois  dram  contains 
27*34375  grains  *,  175  troy  pounds  are  equal  to  144 
avoirdupois  pounds. 

The  moneyers  have  a  peculiar  fubdivifion  of  the  grain 
troy  :  thus, 


•f 


20  Mites. 
24  Droits. 
20  Periots. 
24  Blanks. 


{"Grain  T 

The]  Droit  f  int0 
L  PeriotJ 

The  Englifli  weights  are  ufed  in  the  United  Provinces 
of  America. 

2.  French  Weights . — Different  weights  were  former¬ 
ly  ufed  in  moft  of  the  different  provinces  of  France  : 
Thefe,  however,  have  undergone  very  material  altera¬ 
tions  fince  the  revolution  in  that  kingdom.  See  Mea¬ 
sure.  But  as  a  knowledge  of  the  ancient  weights  of 
that  country  is  of  importance,  on  account  of  the  books 
in  which  they  are  ufed,  we  infert  the  following  tables. 
The  Paris  pound  contains  16  ounces,  and  is  divided 
two  ways. 


Grains. 

24 

Penny-weight. 

72 

3 

Gros* 

576 

24 

8 

Ounce. 

4608 

192 

64 

8 

Marc 

9216 

384 

128 

16 

2 

Pound. 
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Half- 

-ounce. 

2 

Ounce. 

4 

2 

Half-quarter  pound. 

8 

4 

2 

Quarter-pound. 

l6 

8 

4 

2 

Half-pound. 

3  2 

16 

8 

4 

2 

Pound, 

320c 

1600 

800 

400 

200 

100  |s 

)uintal. 


The  weights  of  the  firft  divifion  are  ufed  to  weigh 
gold,  filver,  and  the  richer  commodities  5  and  the 
weights  of  the  fecond  divifion  for  commodities  of  lefs 
value. 

The  Paris  2  marc,  or  pound  weight,  is  equal  to  7 560 
grains  troy,  and  the  Paris  ounce  equal  to  472.5  grains 
troy. 

lb.  oz.  chvt.  gr. 

The  Paris  pound  r  1  3  15  o  troy. 

The  Paris  ounce  =0  o  19  16.5  troy. 

A  grain  troy  =  1.2186507  of  a  Paris  grain. 

But  the  pound  was  not  the  fame  throughout  France. 
At  Lyons,  e.  gr.  the  city  pound  was  only  14  ounces: 
fo  that  100  Lyons  pounds,  made  only  86  Paris  pounds. 
But  befide  the  city  pound,  they  had  another  at  Lyons 
for  filk,  containing  15  ounces.  At  Thouloufe,  and 
throughout  the  Upper  Languedoc,  the  pound  was  13 
ounces  and  a  half  of  Paris  weight.  At  Marfeilles,  and 
throughout  Provence,  the  pound  was  134  ounces  of 
Paris  weight.  At  Rouen,  befide  the  common  Paris 
pound  and  mark,  they  had  the  weight  of  the  vicomte  ; 
which  was  16  ounces,  a  half,  and  five-fixths  of  the  Paris 
weight  The  weights  enumerated  under  the  two  ar¬ 
ticles  of  Englifli  and  French  weights  are  the  fame  that 
are  ufed  throughout  the  greateft  part  of  Europe  ;  onlw 
under  fomewhat  different  nam  ,  divifions,  and  propor¬ 
tions. 

French  weights  were  formerly  ufed  in  all  the  French 
American  fettlements. 

3.  Dutch  Weights. — The  weight  ufed  in  Amflerdam 
and  all  over  Holland  is  called  Troy  weight ,  and  is  ex- 
a£Uy  the  fame  with  that  ufed  at  Brulfels.  The  Dutch 
weights  are  as  follows  : 

Deufkens, 


16 


512 


10240 


81920 


Troy  ken. 


256 


5120 


40960 


Vierling. 


128 


2560 


20480 


As. 


32 


640 


5120 


\ngle. 

Ounce. 


20 


160 


8  Marc. 


The  marc  is  equal,  according  to  M.  Tillet,  to  4620 
French  grains. 

4  S  The 
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The  Amfterdam  pound  ufed  in  commerce  is  divided 
into  16  ounces,  32  loots,  or  128  drams.  This  pound 
contains  2  marcs  troy,  and  ought  therefore  to  weigh 
only  10240  as  :  but  it  weighs  10280  \  fo  that  it  is  a 
little  heavier  than  the  troy  pound  of  Amfterdam  :  2561b. 
of  commerce  are  equal  to  2571b.  troy  of  Holland.  Two 
different  pounds  are  ufed  by  apothecaries  ;  the  one  con¬ 
taining  2  marcs,  the  other  only  14.  The  firfl  is  called 
arfenic  pound  weight ;  it  contains  16  ounces,  the  ounce 
8  drams,  the  dram  8  fcruples,  the  fcruple  20  grains. 
The  fecond  is  called  the  apothecary* s  pound  ;  it  is  divid¬ 
ed  into  12  ounces,  or  24  loots.  Three  arfenic  pounds 
are  equal  to  4  apothecary’s  pounds. 

The  Dutch  done  -  rr  8  commercial  lb. 

The  Lifpundt,  or  LI.  =r  15 

The  hundred  weight  =  100 

The  Schippondt,  or  Sch.  lb.  z=  300 

4.  Spanijh  Weights . — The  marc  of  Caftile,  ufed  for 
weighing  gold  and  filver,  is  divided  as  follows : 


Graii 

1 -At 

is  (gold  weight). 

Grain  (filver  weight). 

12 

tt>? 
1 1  a T 

Tomine  (gold  weight). 

I2J 

12 

Tomine  (filver  weight). 

37 1 

36 

3f 

3 

Adarme. 

7  s 

72 

64 

6 

2 

Ochava. 

96 

92vr 

8 

m- 

1  2T 

Caftellano. 

600 

576 

50 

48 

16 

8 

Ounce. 

4800 

4608 

400 

384 

128 

64 

50 

8  Marc, 

The  marc,  according  to  Tillet,  is  equal  to  7  oz. 
4  gros>  8  grains  French,  which  is  equal  to  4785  as  of 
Holland.  One  hundred  marcs  of  Caftile  rz  about  934- 
marcs  of  Holland  ;  foo  marcs  of  Holland  =r  107  marcs 
of  Caftile.  Medicines  are  fold  by  the.  fame  marc  5 
but  it  is  divided  differently,  containing  8  ounces,  64 
drachms,  192  fcruples,  384  obolos,  1152  cara&eras, 
4608  grains. 

The  Spanifh  commercial  pound  is  divided  into  two 
marcs,  called  marcs  of  Tejo ,  each  of  which  is  equal  to 
the  marc  of  Caftile.  This  pound  is  divided  into  16 
ounces,  256  adarmes,  9,216  grains. 

5.  Weights '  of  P  or  tug  a/. —  The  Lifbon  marc  for  eflay- 
ing  filver  coin  of  1 2  deniers,  and  the  denier  of  24 
grains.  The  marc  of  Portugal  for  weighing  gold  and 
filver  is  equal,  according  to  Tillet,  to  7  ounces  34  <*ros, 
and  34  grains  French,  which  makes  4776  as  of  Holland  • 
fo  that  it  is  exacfly  the  fame  with  the  Lifbon  pound.  It 
is  divided  into  8  ounces,  64  outavas,  192  fcruples,  4608 
grains. 

The  pound  confifts  of  2  marcs,  36  ounces,  or  96 
outavas  ;  the  arroba  of  3  2  lb.  j  the  quintal  of  4  arrobas, 
or  1281b.  100  Oporto  pounds  make  874th  pounds  of 

commerce  of  Amfterdam. 

6,  Weights  of  Itahj. — Genoa.  Two  kinds  of  weights 


are  ufed  at  Genoa,  the  pefo  groffo  (heavy  weight),  and 
the  pefo  fottile  (light  weight)  :  the  latter  is  ufed  for 
weighing  gold  and  filver,  the  former  for  other  things. 
The  pound  of  the  pefo  fottile  is  equal,  according  to  Tib 
let,  to  1  marc,  2  ounces,  2-4  gros,  30  grains  French.  It 
is  divided  into  8  ounces,  the  ounce  into  24  deniers,  and 
the  denier  into  24  grains.  The  pound  of  the  pefo  groffo 
is  equal  to  1  marc,  2  ounces,  3  gros,  5  grains,  French. 
It  is  divided  into  1 2  ounces  : 

The  cantaro  rr  100  lbs.  pefo  groffo. 

The  rubbo  =:  25  lbs. 

The  rotolo  ==  14  lb. 

ioolbs.  pefo  groffo  =  64! lb.ofcommerceof  Amfterdam. 
1 00 lbs.  pefo  fottile  rz  1 29  marcs  troy  of  Holland. 

Rome.  The  Roman  pound  confifts  of  12  ounces  the 
ounce  of  24  deniers,  the  denier  of  24  grains.  The  Roman 
pound,  according  to  Tillet,  is  equal  to  1  marc,  3  ounces 
4  gros,  14  grains,  French. 

Venice.  The  marc  for  weighing  gold  and  filver  con¬ 
tains  8  ounces,  32  quarti,  1152  carati,  or  4608  grani. 
An  hundred  marcs  of  Venice  =  974  marcs  troy  of  Hol¬ 
land,  100  marcs  of  Holland  =  103  of  Venice.  In  Ve¬ 
nice  they  alfo  ufe  a  pefo  groffo  and  pefo  fottile.  100  lbs. 
pefo  groffo  =  94^  commercial  lbs.  of  Amfterdam. 
100  lbs.  pefo  fottile  m 61 4  ditto. 

7.  Swedifh  Weights. — The  marc  for  weighing  gold 
and  filver  is  equal  to  16  lods,  64  quentins,  or  4384  as. 
The  pound  of  32  lods,  ufed  for  weighing  food,  is  equal, 
according  to  Tillet,  to  1  marc,  5  ounces,  7  gros, 
8  grains  French,  which  makes  88484  as  troy  of  Holland! 
This  anfwers  exa&ly  to  the  weight  of  the  different 
pounds,  as  fixed  in  Sweden,  viz.  8848  as  =r  the  pound 
for  weighing  articles  of  food  5  7821^  as  =  marc  ufed 
in  the  mines  5  74 as  —  marc  ufed  in  towns  and 
in  the  country  ;  70784  as  =  marc  ufed  for  weighing 
iron  }  741 6  as  =  pound  ufed  in  medicine. 

The  fkippund  =  400  lbs.  for  weighing  food. 

The  centner  :=  120  lbs. 

The  waag  =165  lbs. 

The  ften  =z  32  lbs. 

The  Swedifh  33  —  1  as  of  Holland  troy. 

8.  German  Weights. — Vienna.  The  marc  of  Vienna 
for  weighing  gold  and  filver  is  divided  into  16  loths> 
64  quintals,  or  256  deniers  or  pfenings  ;  the  loth  into 
4  quintals,  or  16  pfenings.  This  marc,  according  to 
Tillet,  is  equal  to  1  marc,  1  ounce,  1  gros,  16  grains, 
French,  zz  5831  as  troy  Holland.  The  pound  of 
Vienna  is  divided  into  2  marcs,  or  4  viertings  ;  the 
mark  into  8  ounces,  16  loths,  64  quintals,  or  266  pfe¬ 
nings. 

Hamburgh .  The  marc  for  effaying  gold  is  divided 
into  24  carats;,  the  carat  into  12  grains.  The  marc 
for  filver  is  divided  into  16  loths,  and  the  loth  into  18 
grains.  Thefc  marcs  confift  each  of  288  grains,  and 
are  therefore  equal.  This  marc,  ufed  in  Hamburgh  for 
gold  and  filver,  is  the  marc  of  Cologne,  which  is  equal, 
according  to  Tillet,  to  7  ounces,  5  gros,  74  grains, 
French,  =:  4866  as  troy  of  Holland.  It  is  divided  into 
8  ounces,  16  loths,  64  quentins,,  2 56  pfenings,  4352 
efehes,  or  65536  richt  pfenings  theile.  The  apothecary 
pound  ufed  in  Hamburgh,  and  almoft  all  Germany,  is 
divided  into  1 2  ounces,  96  drachms,  288  fcruples,  or 
5760  grains;  an  ounce  is  equal  to  621  as  of  Holland. 

Xha. 
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The  pound  of  commerce  is  equal,  according  to  Tillet, 

J  to  10085  39  Holland  ;  for  half  a  pound  is  equal  to 
7  ounces,  7  gros,  23  grains,  French.  This  pound  is  di¬ 
vided  into  1 6  ounces,  32  loths,  128  quentins,  or  512 
pfenings. 

9.  Ruffian  Weights . — The  berckowitz  =  400  lbs. 

.Thepoud  =  40  lbs. 

The  pound  is  divided  into  32  loths,  or  96  folotnuks. 
One  hundred  RufTian  lbs.  =  i66f  marcs,  or  82^  lbs.  of 
AmHerdam.  One  hundred  lbs.  of  commerce  of  Am- 
fterdam  =  T2oJth  lbs.  of  RufTia. 

10.  Weights  ufed  in  the  fever  al  parts  of  Afay  the  K/if 
Indies ,  China ,  Perfa ,  &c.— In  Turkey,  at  Smyrna,  &c. 
they  ufe  the  batman,  or  battemant,  containing  7  *-  occos; 
the  occo  contains  4  chekys  or  pounds,  each  of  which, 
according  to  Tillet,  is  equal  to  1  marc  2  oz.  3  gros. 

28  gr.  French.  The  Turkifh  weights  are  divided  as 
follows  : 

Cantaras.  Batmans.  Occos.  Rotolos.  Chekis.  IWefcals.  Drachms. 

1  =  71  =44=100  —176  =117331=17600 

1  =  6=  i3TV=  24  =  1600  =  2400 

1=  2tV=  4  =  2664=  400 

1  =  1 41=  1 1 17 & 

1  =  664=  100 


=  664= 

1  =  if 

% 

At  Aleppo  there  are  three  forts  of  rottos  ;  the  jfirfl 
720  drachms,  making  about  7  pounds  Englifh,  and  fer- 
ving  to  weigh  cottons,  galls,  and  other  large  commodi¬ 
ties*,  the  fecond  is  680  drachms,  ufed  for  all  Elks  but 
white  ones,  which  are  weighed  by  the  third  rotto  of  700 
drachms.  At  Seyda  the  rotto  is  600  drachms. 

The  other  ports  of  the  Levant,  not  named  here,  ufe 
fome  of  thefe  weights;  particularly  the  occa,  or  ocqua, 
the  rottoli,  and  rotto. 

#  The  Chinefe  weights  are,  the  piece  for  large  commo¬ 
dities  :  it  is  divided  into  100  catis  or  cattis,  though 
fome  fay  into  125;  the  cati  into  16  taels  or  tales, 
each  tael  equivalent  to  1  J  of  an  ounce  Englifh,  or  the 
weight  of  one  rial  and  T'7,  and  containing  12  mas  or 
mafles,  and  each  mas  10  condrins.  So  that  the  Chinefe 
piece  amounts  to  137  pounds  Englifh  avoirdupois,  and 
the  cati  to  1  pound  8  ounces.  The  picol  for  Elk  con¬ 
taining  66  catis  and  4;  the  bahar,  bakaire,  or  barr,  con¬ 
taining  300  catis. 

lonquin  has  alfo  the  fame  weights,  meafures,  &c.  as 
China.  Japan  has  only  one  weight,  viz.  theeati ;  which, 
however,  is  different  from  that  of  China,  as  containing 
20  taels.  At  Surat,  Agra,  and  throughout  the  Hates 
of  the  Great  Mogul,  they  ufe  the  man,  or  maund,  where¬ 
of  they  have  two  kinds ;  the  king’s  maund,  or  king’s 
weight;  and  the  maund  limply  ;  the  Erft  ufed  £*  the 
weighing  of  common  provifions,  containing  40  feers,  or 
ferres  ;  and  each  feer  a  juft  Paris  pound.  The  common 
maund,  ufed  in  the  weighing  of  merchandife,  confifls 
likewife  of  40  feers,  but  each  feer  is  only  eftimated  at 
12  Paris  ounces,  or  4  of  the  other  feer. 

The  maund  may  be  looked  upon  as  the  common  weight 
of  the  EaH  Indies,  though  under  fome  difference  of 
name,  or  rather  of  pronunciation  ;  it  being  called  mao 
at  Cambaya,  and  in  other  places  mein  and  maun.  The 
feer  is  properly  the  Indian  pound,  and  of  univerfal  ufe  ; 
the  like  may  be  faid  of  the  bahar,  tael,  and  catli,  above 
Mentioned. 
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The  weights  of  Siam  are  the  piece,  containing  two  VvV'Tt 
fhans  or  cattis;  but  the  Siamefe  catti  is  only  half  the  v"-**-* 
Japanefe,  the  latter  containing  20  taels  and  the  former 
only  10  ;  though  fome  make  the  Chinefe  catti  only  16 
taels,  and  the  Siamefe  8.  The  tael  contains  4  baats,  or 
ticals,  each  about  a  Paris  ounce ;  the  baat  4  felings  or 
mayons;  the  may  on  2  fouangs  ;  the  fouang  4  payes; 
the  pave  2  clams ;  the  fonipaye  half  a  fouang. 

It  is  to  be  obferved,  that  thefe  are  the  names  of  their 
coins  as  well  as  weights  ;  filver  and  gold  being  commo¬ 
dities  there  fold,  as  other  things,  by  their  weights. 

In  the  ifle  of  Java,  and  particularly  at  Bantam,  thev 
ufe  the  gantan,  which  amounts  to  near  3  Dutch  pounds. 

In  Golconda,  at  V  ifaponr,  and  Goa,  they  have  the  fu- 
ratelle,  containing  1  pound  14  ounces  Englifh;  the  man- 
galis,  or  mangelin,  for  weighing  diamonds  and  precious 
Hones,  weighing  at  Goa  5  grains,  at  Golconda,  &c. 

5!  grains.  They  have  alfo  the  rotolo,  containing  14* 
ounces  EngliHi;  the  metricol,  containing  the  fixth  part 
of  an  ounce;  the  wall  for  piaHrcs  and  ducats,  contain¬ 
ing  the  73d  part  of  a  rial. 

In  Periia  they  ufe  two  kinds  of  batmans  or  mans ;  the 
one  called  cahi  or  cheray,  which  is  the  king’s  Weight, 
and  the  other  batman  of  Tatiris.  T  he  firH  weighs  13 
pounds  10  ounces  EngliHi ;  the  fecond  6f  pounds.  Its 
divifions  are  the  ratel,ora  16th;  thederhem,  or  drachm, 
which  is  the  50th ;  the  mefehai,  which  is  half  the  derhern ; 
the  dung,  which  is  the  fixth  part  of  the  mefchal,  being 
equivalent  to  6  carat  grains  ;  and,  JaHly,  the  grain  which 
is  the  fourth  part  of  the  dung.  They  have  alfo  the  vakie, 
which  exceeds  a  little  our  ounce ;  the  fah-cheray,  equal 
to  the  1 170th  part  of  the  derhem  ;  and  the  toman,  ufed 
to  weigh  out  large  payments  of  money  without  telling; 
its  weight  is  that  of  50  abafles. 

11.  Weights  at  Cairo  in  Egypt — Almofl  every  kind 
of  goods  has  its  own  weight ;  thefe  are  regulated  by  the 
cantaren  or  principal  weight. 

,.  Rotels. 

1  he  ordinary  cantaren, or  hundred  weight,  weighs  100 

102 
105  - 
100 

1T5 

1 20 

1 2  5 
130 


The  cantaren  of  quickfilver  and  tin 

coffee,  wine,  and  iron 
ivory  - 

almonds  and  other  fruits 
woods  for  dyeing 
arfenic  and  other  drugs 
minium  and  cinnabar 
gum-arabic,  aloes,  and  other  aro¬ 
matics  -  133 

The  ratel  or  rotoli  is  nearly  equal  to  the  pound  of 
Marfeilles ;  108  lbs.  of  Marfeilles  are  equal  to  110  ro¬ 
tels.  1  he  Marfeilles  pound  confiffs  of  13  ounces  of 
Paris;  fo  that  the  100  lbs.  of  Marfeilles  are  equal  to 
81  lbs.  Paris,  and  100  lbs.  Paris  =  1 23  lbs.  of  Marfeilles. 

We  fhall  fubjoin  here  Mr  Fergufon’s  table  for  com¬ 
paring  the  Englifh  avoirdupois  pound  with  foreign 
pounds : 


London  pound 

Antwerp 

Amfferdam 

Abeville 

Ancona 

Avignon 

Bourdeaux 

Bologna 


1. 0000 

Bruges 

i.04 

Calabria 

1. 1 1 1 1 

Calais 

1.0989 

Dieppe 

0.78 

Dantzic 

0.8928 

Ferrara 

J.C989 

Flanders 

0.8 

Geneva 

4  S  2 


I.0204  TfrgtifoiPl 

q  *2  rnbtex  and 
'If  Trafls. 

°*9345 
1 .0989 
0.862 
o*7  > 

°-$U33 

1.07 

Genoa 
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Genoa,  grofs 
Hamburgh 
Lifbon 
Leghorn 
Norimberg 
Naples 
Paris 
Prague 
Placentia 


0.7 

i.c86  c 

o-75 
i-i363 
O.71 
1. 1235 
J.2O48 
0.72 


Rochelle 

Rome 

Rouen 

Seville 

Thouloufe 

Turin 

Venice 

Vienna 


0.8928 

0.7874 

1.1089 

O.9259 

0.8928 

0.82 

1.06 

1.23 


In  order  to  (how  the  proportion  of  the  feveral  weights 
ufed  throughout  Europe,  we  (hall  add  a  reduction  of 
them  to  one  flandard,  viz.  the  London  pound. 

The  100  lb.  of  England,  Scotland,  and  Ireland  are 
equal  to 


lb.  oz. 

91  8  of  Amfterdam,  Paris,  &c. 

96  8  of  Antwerp  or  Brabant. 

88  o  of  Rouen,  the  vifeounty  weight. 

106  0  of  Lyons,  the  city  weight. 

90  9  of  Rochelle. 

J07  11  of  Thouloufe  and  Upper  Languedoc. 

1 1  3  o  of  Marfeilles  or  Provence. 

Si  7  of  Geneva. 

93  5  of  Hamburgh. 

89  7  of  Francfort,  &c. 

9 6  1  of  Lei  pile,  &c. 

137  4  of  Genoa. 

132  11  of  Leghorn. 

153  11  of  Milan. 

152  o  of  Venice. 

154  10  of  Naples. 

97  o  of  Seville,  Cadiz,  &e. 

104  13  of  Portugal. 

96  5  of  Liege. 

1 12  y  ofRuflia. 

107  Ar  of  Sweden. 

89  \  of  Denmark. 

A  curious  weighing  machine  was  fome  time  ago  in¬ 
vented  by  M.  Hanin  of  Paris,  whereby  the  weights  of 
the  principal  countries  in  Europe,  and  the  relative  pro¬ 
portions  they  bear  to  each  other,  are  fhown  at  one  view. 
For  this  he  received  a  bounty  of  20  guineas  from  the 
Society  inftituted  at  London  for  the  Encouragement  of 
Plate  Arts,  Manufactures,  and  Commerce.  The  following  is 
DLXXVII.a  defeription  of  this  ingenious  machine. 

%.  1.  Figure  1.  reprefents  the  back  of  the  machine,  which 
being  fufpended  by\he  ring  A,  and  a  weight  hung  to 
the  hook  B,  the  fpring  C,  C,  C,  made  fall  by  ftrong 
ferews  at  g,  is  drawn  downwards  ;  and  the  bar  D  hav¬ 
ing  a  rack  thereon  at  e,  turns  the  pinion  f  in  proportion 
Fig.  2.  to  the  weight  of  the  body  hanging  thereto.  Figure  2. 

{hows  the  face  of  the  machine,  on  which  is  a  number 
of  concentric  circles,  and  the  weights  of  feveral  coun¬ 
tries  of  Europe  engraved  thereon,  as  exprefied  by  the 
words  on  a  line  with  them.  In  the  centre  of  this  face 
is  a  ring  fixed  to  the  fmall  plate,  turned  by  the  pinion 
f  ihown  at  figure  1.  From  this  ring  a  hand  pro¬ 
jects,  which,  by  the  turning  of  the  pinion,  points  to 
fuch  part  of  the  circle  as  is  marked  with  the  weight 
hung  to  the  hook  B  *,  and  thereby  {hows  what  weight  of 
any  of  the  countries  mentioned,  is  equal  to  the  pounds 
troy  of  London,  which  are  engraved  on  the  outer  circle, 
or  to  the  pounds  avoirdupois,  which  are  engraved  on  the 
fecond  circle,  and  fo  of  the  reft.  A  Aider  moves  on  the 
hand,  which  may  be  brought  to  any  of  the  circles  at 


pleafure,  in  order  to  point  out  the  relative  weight  with  Weight, 
greater  precifion. 

Many  attempts  have  been  made  to  introduce  an  uni¬ 
formity  of  weights  and  meafures  into  the  commercial 
world  *,  but  hitherto  they  have  all  failed.  The  accom- 
pliftiment  of  fuch  an  undertaking  would  be  of  infinite 
advantage  to  mankind,  and  certainly  claims  the  moft 
ferious  attention  of  thofe  who  by  their  fituation  can 
alone  bring  it  about.  The  undertaking  is  indeed  dif¬ 
ficult,  but  furely  not  impoftible.  Something  of  this 
kind  has  been  attempted  and  adopted  in  France  ;  and, 
as  the  method  is  fimple,  and  exceedingly  well  adapted 
for  calculation,  it  furely  deferves  to  be  imitated.  See 
Measure. 

Weight  of  Ain  See  Pneumatics,  N°  14— 19. 

Regulation  of  WEIGHTS  and  Meafures,  is  a  branch 
of  the  king’s  prerogative.  See  Prerogative  and 
Measure. 

As  weight  and  meafure  are  things  in  their  nature  ar¬ 
bitrary  and  uncertain,  it  is  therefore  expedient  that  they 
be  reduced  to  fome  fixed  rule  orftandard  :  which  ftand- 
ard  it  is  impoftible  to  fix  by  any  written  law  or  oral  pro¬ 
clamation  \  for  no  man  can,  by  words  only,  give  another 
•an  adequate  idea  of  a  foot  rule,  or  a  pound  weight.  It 
is  therefore  necefiary  to  have  recourfe  to  fome  vifible, 
palpable,  material  ftandard  *,  by  forming  a  comparifon 
with  which  all  weights  and  meafures  may  be  reduced  to 
one  uniform  fize  7  and  the  prerogative  of  fixing  this 
ftandard,  our  ancient  law  veiled  in  the  crown,  as  in 
Normandy  it  belonged  to  the  duke.  This  ftandard  was 
originally  kept  at  Winchefter :  and  we  find  in  the  laws 
of  King  Edgar,  near  a  century  before  the  conqueft,  an 
injunction  that  the  one  meafure,  which  was  kept  at  Win¬ 
chefter,  {hould  be  obferved  throughout  the  realm.  Moft 
nations  have  regulated  the  ftandard  of  meafures  of  length 
by  comparifon  with  the  parts  of  the  human  body  ;  as 
the  palm,  the  hand,  the  fpan,  the  foot,  the  cubit,  the  ell 
(ulna  or  arm),  the  pace,  and  the  fathom.  But  as  thefe. 
are  of  different  dimenfions  in  men  of  different  propor¬ 
tions,  our  ancient  hiftorians  inform  us,  that  a  new  ftand¬ 
ard  of  longitudinal  meafure  was  afeertained  by  King 
Henry  the  Firft  *,  who  commanded  that  the  ulna,  or  an¬ 
cient  ell,  which  anfwers  to  the  modern  yard,  fliould  be 
made  of  the  exaCl  length  of  his  own  arm.  And  one 
ftandard  of  meafure  of  length  being  gained,  all  others 
are  eafily  derived  from  thence  ;  thofe  of  greater  length 
by  multiplying,  thofe  of  lefs  by  dividing,  that  original 
ftandard.  Thus,  by  the  ftatute  called  compoftio  ulna- 
rum  et  perticarum,  five  yards  and  a  half  make  a  perch ; 
and  the  yard  is  fubdivided  into  three  feet,  and  each  foot 
into  12  inches  \  which  inches  will  be  each  of  the  length 
of  three  grains  of  barley.  Superficial  meafures  are  de¬ 
rived  by  fquaring  thofe  of  length  ;  and  meafures  of  ca¬ 
pacity  by  cubing  them.  The  ftandard  of  weights  was 
originally  taken  from  corns  of  wheat,  whence  the  loweft 
denomination  of  weights  we  have  is  ftill  called  a  grain  ; 

32  of  which  are  directed,  by  the  ftatute  called  compoftio 
men  fur  arum,  to  compofe  a  pennyweight,  whereof  20  make 
an  ounce,  1 2  ounces  a  pound,  and  fo  upwards.  And  upon 
thefe  principles  the  firft  ftandards  were  made  ;  which, 
being  originally  fo  fixed  by  the  crown,  their  fubfequent 
regulations  have  been  generally  made  by  the  king  in 
parliament.  Thus,  under  King  Richard  I.  in  his  par¬ 
liament  holden  at  Weftminfter,  A.  D.  1197*  ^  'vas 
ordained  that  there  {hould  be  only  one  weight  and  one 

meafure 
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'eight  meafure  throughout  the  kingdom,  and  that  the  cuftody 
of  the  affize,  or  ftandard  of  weights  and  meafures,  (liould 
be  committed  to  certain  perfons  in  every  city  and  bo- 
rough  ;  from  whence  the  ancient  office  of  the  king’s 
aulnager  feems  to  have  been  derived,  whofc  duty  it  was, 
for  a  certain  fee,  to  meafure  all  cloths  made  for  fale,  till 
the  office  was  aboliffied  by  the  ftatute  iltli  and  I2tli 
V/illiam  III.  c.  20.  In  King  John’s  time  this  ordi¬ 
nance  of  King  Richard  was  frequently  difpenfed  with  for 
money  ;  which  occafioned  a  provifion  to  be  made  for 
enforcing  it,  in  the  great  charters  of  King  John  and  his 
fon.  Thefe  original  ftandards  were  called  pondus  regis, 
and  menfura  domini  rcgis,  and  are  directed  by  a  variety 
of  fubfequent  ftatutes  to  be  kept  in  the  exchequer 
chamber,  by  an  officer  called  the  clerk  of  the  market,  ex¬ 
cept  the  wine  gallon,  which  is  committed  to  the  city  of 
of  London,  and  kept  in  Guildhall. 

The  Scottijb  ftandards  are  diftributed  among  the  old- 
ell  boroughs.  The  elwand  is  kept  at  Edinbuigh,  the 
pint  at  Stirling,  the  pound  at  Lanark,  and  the  fiilot  at 

Linlithgow.  . 

Various  ftatutes  have  been  enatted  for  regulating 
and  enforcing  an  uniformity  of  weights  and  meafures  £ 
and  by  the  articles  of  union,  the  Englifti  ftandards  are 
eftabliffied  by  law  over  all  Great  Britain.  But  the 
force  of  cuftom  is  fo  ftrong,  that  thefe  ftatutes  have  been 
ill  obferved.  The  Scottilh  ftandards  are  ftill  univerfally 
retained  for  many  purpofes  •,  and  likewife  a  variety  of 
local  weights  and  meafures  are  ufed  in  particular  places 
of  both  countries,  which  differ  from  the  general  ftand¬ 
ards  of  either. 

WEINMANNIA,  a  genus  of  plants  of  the  clals 
oclandria,  order  monogyntet,  and  arranged  in  the  natu¬ 
ral  claffilication  with  thofe  plants  the  order  of  which 
is  doubtful.  The  calyx  is  four-leaved,  the  corolla  lias 
four  petals,  and  the  capfule  is  bilocular  and  biroftra- 
ted.  There  are  fix  fpecies,  none  of  which  are  natives 
of  Britain. 

WELD,  or  Wold.  See  Reseda,  Botany  Index, 
and  Dyeing. 

WE  LDING  HEAT,  infnjithery,  a  degree  of  heat  given 
to  iron,  &c.  fufficient  to  make  the  furfaccs  of  two  pieces 
incorporate  upon  being  beaten  together  with  a  hammer. 

WELL,  a  hole  under  ground,  ufually  of  a  cylindri¬ 
cal  figure,  and  walled  with  ftonc  and  mortar  :  its  ufe  is 
to  colled  the  water  of  the  ftrata  around  it. 

Well,  an  apartment  formed  in  the  middle  of  a  (hip  s 
hold  to  inclofe  the  pumps,  from  the  bottom  to  the  lower 
decks.  It  is  ufed  as  a  barrier  to  preferve  thofe  machines 
from  being  damaged  by  the  friftion  or  compreflion  of 
the  materials  contained  in  the  hold,  and  particularly  to 
prevent  the  entrance  of  ballad,  &c.  by  which  the  tubes 
would  prefently  be  choked,  and  the  pumps  rendered 
incapable  of  fervice.  By  means  of  this  inclofure,  the  ar¬ 
tificers  may  likewife  more  readily  defeend  into  the  hold, 
in  order  to  examine  the  (late  of  the  pumps,  and  repair 
them  as  occafion  requires. 

WELL-Room  of  a  Boat,  the  place  in  the  bottom  where 
the  water  lies  between  the  ceiling  and  the  platform  oi 
the  ftern-fheets,  whence  it  is  thrown  out  into  the  lea 

with  a  fcoop.  . 

Burnimr-WELL,  See  B  U PNING-Spnng.  _ 

WELL  of  a  Fifhing-vefel,  an  apartment  in  the  middle 
of  the  hold,  which  is  entirely  detached  from  the  reit, 
being  lined  with  lead  on  every  fide,  and  having  the  bot- 
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tom  thereof  penetrated  with  a  competent  number  of  fmall 
holes  paffing  alfo  through  the  fhip’s  floor  }  fo  that  the  Wert”ria£u 
falt-water  running  into  the  well  is  always  kept  as  frefh  , ,, 
as  that  in  the  fea,  and  yet  prevented  from  communicat¬ 
ing  itfelf  to  the  other  parts  of  the  hold. 

WlZLL-ho/e ,  in  building,  is  the  hole  left  in  a  floor  for 
the  flairs  to  come  up  through. 

WELLS,  a  city  of  Somertfetfliire,  and  fee  of  a  bi- 
fhop  *,  the  bifhop  of  Bath  being  alfo  that  of  Wells. — It 
is  fuppofed  to  take  its  name  from  the  many  fprings  and 
wells  that  are  near  it.  It  is  not  very  large ;  but  is 
adorned  with  handfome  buildings,  both  public  and  pri¬ 
vate.  Its  cathedral  is  a  very  beautiful  ftru&ure,  adorn¬ 
ed  with  images  and  carved  ftone  work.  The  bifhop’s 
palace  joins  to  the  cathedral  ;  and  on  the  other  flde  are 
the  houfes  for  the  prebendaries.  In  the  market-place  is  ' 
a  fine  market  houfe,  fupported  by  pillars.  It  is  govern¬ 
ed  by  a  mayor,  and  fends  two  members  to  parliament. 

The  chief  manufacture  is  knit  hofe.  W.  Long.  2.  50. 

N.  Lat.  51.  12. 

WEN,  a  tumor  or  excrefcence  arifing  on  different 
parts  of  the  body,  and  containing  a  cyftus  or  bag  filled 
with  fome  peculiar  kind  of  matter.  See  Nanvus,  Sur¬ 
gery  Index. 

WEREGILD,  the  price  of  homicide;  paid  partly  to 
the  king  for  the  lofs  of  a  fubjeft,  partly  to  the  lord 
whofe  vaffal  he  was,  and  partly  to  the  next  of  kin  of  the 
perfon  flain. 

WERST,  WuRST,  or  Verjl ,  a  Ruffian  meafure  equal 
to  3500  Englifh  feet.  A  degree  of  a  great  circle  of  the 
earth  contains  about  104  werffs  and  a  half. 

WERTURI  AN  or  UralIAN  Mountains,  a  famous 
chain  of  mountains  forming  part  of  the  boundary  of  A- 
fia.  It  begins  diftin&ly  (for  it  may  be  traced  interrupt¬ 
edly  farther  fouth)  near  the  town  of  Kungur,  in  the  go- 
vernment  of  Kafan,  in. latitude  570  20' ;  runs  north,  and 
ends  oppofite  to  the  Waygatz  flrait,  and  rifes  again  in 
the  ifle  of  Nova  Zcmlja.  The  Ruffians  alfo  call  this 
range  Semennoi  Poias,  or,  the  girdle  of  the  world  ;  from 
a  fuppofition  that  it  encircled  theuniverfe.  Thefe  were 
the  Riphcei  rnontes :  Pars  mutidi  damnata  a  natura  re¬ 
rum,  et  denfa  ?ncrfa  ca/igine*  ;  of  which  only  the  iouth-  *  PUnii 
ern  part  was  known  to  the  ancients,  and  that  fo  little  as  Nat> 
to  give  rife  to  numberlefs  fables.  Beyond  thefe  were  ™ 
placed  the  happy  Hijpcrhorei,  a  fi&ion  moft  beautifully  p* 
related  by  Pomponius  Mela.  Moderns  have  not  been 
behind-hand  in  exaggerating  feveral  circumflances  rela¬ 
tive  to  thefe  noted  hills.  Yffirand  Ides,  who  croffed 
them  in  his  embaffy  to  China,  afferts  that  they  are  5000 
toifes  or  fathoms  high  ;  others,  that  they  are  covered 
with  eternal  fnow.  The  laft  may  be  true  in  their  more 
northern  parts  ;  but  in  the  ufual  paffages  over  them, 
they  are  free  from  it  three  or  four  months. 

The  heights  of  part  of  this  chain  have  been  taken  by 
M.  l’Abbe  d’Auteroche  :  who,  with  many  affurances 
of  his  accuracy,  fays,  that  the  height  of  the  mountain 
Kyria  near  Solikamlkaia,  in  latitude  6o°,  does  not  ex¬ 
ceed  471  toifes  from  the  level  of  the  fea,  or  286  from 
the  ground  on  which  it  Hands.  .  But,  according  to  M. 

Gmelin,  the  mountain  Pauda  is  much  higher,  being 
752  toifes  above  the  fea.  From  Peterfburgh  to  this 
chain  is  a  vafl  plain,  mixed  with  certain  elevations  or 
platforms,  like  iflands  in  the  midft  of  an  ocean.  The 
eaftern  flde  defeends  gradually  to  a  great  diflance  into 
the  wooded  and  moraffy  Siberia,  which  forms  an  im- 
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'wX'aD,men^  inclined  plane  to  the  Icy  fea.  This  ...  _ „WJV 

*  <'y'  _  from  all  the  great  rivers  taking  their  rife  on  that  tide, 
fome  at  the  amazing  diltance  of  latitude  46°  ;  and,  af¬ 
ter  a  courfe  of  about  27  degrees,  falling  into  the  Fro¬ 
zen  ocean,  in  latitude  73°3o'.  The  Yaik  alone,  which 
rifes  near  the  fouthern  part  of  the  eatlern  fide,  takes  a 
fouthern  direction,  and  drops  into  the  Cafpian  fea.  The 
Duina,  tne  Peczora,  and  a  few  other  rivers  in  European 
Iluflia,  flieiv  the  inclined  plane  of  that  part.  All  of  them 
run  to  the  northern  fea  ;  but  their  courfe  is  comparatively 

lliort.  Another inclinationdircastheDnieperandtheDon 

into  the  Euxine,  and  the  vaft  Wolga  into  the  Cafpian  fea. 

WESLEY,  John,  a  very  extraordinary  charafter, 
and  founder  of  the  fieft  of  Methodills,  was  the  fon  of 
the  Reverend  Samuel  Wellcy,  reftor  of  Epworth  in  the 
ille  of  Axholme  in  Lincolnfliire,  and  was  born  in  that 
village  in  the  year  1703.  His  very  infancy  was  di- 
llinguilhed  by  an  extraordinary  incident;-  for  when  he 
was  only  fix  years  old,  the  parfonage-houfe  at  Epworth 
was  burnt  to  the  ground,  and  the  flames  had  fpread  with 
lueh  rapidity,  that  few  things  of  value  could  be  faved. 
His  motner,  in  a  letter  to  her  fon  Samuel  \Ycfley,  then 
on  the  foundation  at  Weflminfter  fchool,  thanks  God 
that  bo  lives  were  loll,  although  for  fome  time  they 
gave  up  Poor  Jacky ,  as  Ihe  expreflfes  herfelf ;  for  hk  fa¬ 
ther  had  twice  attempted  to  refeue  the  child,  but  was 
beaten  back  by  the  flames.  Finding  all  his  efforts  in- 
effeftual,  he  refigned  him  to  Divine  Providence.  But 
parental  tendernefs  prevailed  over  human  fears,  and  Mr 
Weflcy  once  more  attempted  to  fave  his  child.  By  fome 
means  equally  unexpected  and  unaccountable,  the  boy 
got  round  to  a  window  in  the  front  of  the  houfc,'  and 
was  taken  out,  by  one  man’s  leaping  on  the  fhoulders  of 
another,  and  thus  getting  within  his  reach.  Imme¬ 
diately  on  his  refeue  from  this  very  perilous  fituation,  the 
roof  fell  in.  This  extraordinary  efcape  explains  a  cer¬ 
tain  device,  in  a  print  of  Mr  John  Wefley,  engraved  by 
Venue,  in  the  year  1745,  from  a  painting  by  Williams. 
It  reprefents  a  houfe  in  flames,  with  this  motto  from  the 
prophet,  “  Is  he  not  a  brand  plucked  out  of  the  burn¬ 
ing  ?”  Many  have  fuppofed  this  device  to  be  merely 
emblematical  of  his  fpiritual  deliverance  ;  but  from  this 
circumftance  it  is  apparent  that  it  has  a  primary  as  well 
as  a  fecondary  meaning  ;  it  is  real  as  well  as  allufive 
_.ln  the  year  1713  he  was  entered  a  fcholar  at  the 
Charter-houfe  in  London,  where  he  continued  feven 
years  under  the  tuition  of  the  celebrated  Dr  Walker 
and  of  the  Rev.  Andrew  Tooke  author  of  The  Pan’ 
theon.  Being  elefted  to  Lincoln  college,  Oxford,  he 
became  a  fellow  of  that  college  about  the  year  1727 
took  the  degree  of  Mailer  of  Arts  in  1726,  and  was 
joint  tutor  with  the  Rev.  Dr  Hutchins  the  reftor  He 
difeovered  very  early  an  elegant  turn  for  poetry.  Some 
of  his  gayer  poetical  effufions  are  proofs  of  a  lively  fancy 
and -a  fine  claflical  tafte  ;  and  fome  tranflations  from  the 
Latin  poets,  while  at  college,  are  allowed  to  have  great 
merit.  He  had  early  a  ftrong  imprelfion,  like  Count 
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nica,  N°  XX.  fays,  “  I  here  were  fome  itrange  pheno¬ 
mena  perceived  at  the  parfemage  at  Epworth,  and  fome 
uncommon  noifes  heard  there  from  time  to  time,  which 
he  was  very  curious  in  examining  into,  and  very  parti¬ 
cular  in  relating.  I  have  little  doubt  that  he  confidered 
mm  felt  the  chief  objeft  of  this  wonderful  vifitation.  In¬ 
deed  his  father’s  credulity  was  in  fome  degree  affefled 
by  it ;  fince  he  colleaed  all  the  evidences  that  tended 
to  confirm  the  ftory,  arranged  them  with  fcrupulous  ex- 
actnefs,  in  a  manufcript  confiding  of  leveral  flieets,  and 
which  is  ftill  in  being.  I  know  not  what  became  of  the 
gheft  of  Epworth  ;  unlefs,  confidered  as  the  prelude  to 
the  noife  Mr  John  Wefley  made  on  a  more  ample 
Rage,  it  ceafed  to  fpeak  when  he  began  to  aft.” 

“  Tbe  dawn  of  Mr  Wefley’s  public  million  (  conti¬ 
nues  Mr  Badcock)  was  clouded  with  myllicifm  ;  that 
fpecies  of  it  which  aftefts  filence  and  folitude  ;  a  certain 
inexplicable  introverfion  of  the  mind,  which  abllrafts 
the  paflions  from  all  fenfible  objefts;  and,  as  the  French 
Quietifts  exprefs  it,  perfects  itfelf  by  an  abforption  of 
the  will  and  intellect,  and  all  the  faculties,  into  the 
Deity.”  In  this palpable  obfeure  the  excellent  Fenelon 
led  himfelf,  when  he  forfook  the  fliades  of  Pindus,  to 
wander  in  quell  of  pure  love  with  Madam  Guyon  !  Mr 
Wefley  purfued  for  a  while  the  fame  ignis  fatuus  with 
Mr  William  Law  and  the  Ghort  of  De  Renty.  A  Hate, 
however,  fo  torpid  and  ignoble,  ill-fuited  the  aftive  ge¬ 
nius  of  this  Angular  man.  His  elaftic  mind  gained 
ftrength  by  comprefiion  \  thence  burfting  glorious,  he 
paffed  (as  he  himfelf  fomewliere  fays)  “the  immenfe 
chafm,  upborne  on  an  eagle’s  wings.” 

The  reading  of  the  writings  of  this  Mr  William  Law 
the  celebrated  author  of  Ohriftian  Perfeftion,  and  of  A 
Serious  Addrefs  to  the  Chriftian  World,  contributed 
moreover,  to  lead  Mr  John  Wefley  and  his  brother 
Charles,  with  a  few  of  their  young  fellow-ftudents,  into 
a  more  than  common  ftriftnefs  of  religious  life.  They 
received  the  facramentof  the  Lord’s  Supper  every  week  * 
obferved  all  the  falls  of  the  church  ;  vifited  the  prifons  • 
rofe  at  four  in  the  morning  ;  and  refrained  from  all  a- 
mufements.  From  the  exaft  method  in  which  they  dif- 
pofed  of  every  hour,  they  acquired  the  appellation  of 
Methodijis;  by  which  their  followers  have  been  ever 
fince  diftinguifhed. 

But  a  more  particular  account  of  the  origin  of  this 
left,  we  fhall  give  from  a  celebrated  publication.  “  Tbe 
Methodills  (fays  the  editor  of  this  work)  form  a  very 
confiderableclals,  principally  of  the  lower  people  in  this 
country.  They  fprung  up  about  fifty  years  ago  at  Ox¬ 
ford,  and  were  foon  divided  into  two  parties;  the  one 
under  the  direftion  of  Mr  George  Whitefield,  and  the 
other  under  that  of  two  brothers,  John  and  Charles 
Wefley.  Thefe  leaders,  and,  if  we  except  Mr  William 
Lawj  founders  of  the  Methodills,  were  educated  at  Ox¬ 
ford,  received  epifcopal  ordination,  and  always  profeffed 
themfelves  advocates  for  the  articles  and  liturgy  of  the 
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turned  to  his  own  account.  His  wonderful  prefer  vat  ion'' 
already  noticed,  naturally  tended  to  cherilh  the  idea  of 
his  being  defigned  by  Providence  to  accomplilh  fome 
purpofe  or  other,  that  was  out  of  the  ordinary  courfe  of 
Jiuman  events.  The  late  Rev.  Samuel  Badcock,  in  a 
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lanftity  and  perfeftion  to  all  other  Chriliian  churches, 
and  impreffed  to  a  very  confiderable  degree  by  a  zeal 
of  an  extravagant  and  enthufiaftic  kind,  they  became 
itinerant  preachers  ;  and,  being  excluded  from  mofl  of 
our  churches,  exercifed  their  miniftry  in  private  houfes, 
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A'efley.  fields,  &c.  not  only  in  Great  Britain  and  Ireland,  but 

~Y— '  alfo  in  America  ;  thus  colledling  a  very  confiderable 
number  of  hearers  and  profelytes,  both  among  the  mem¬ 
bers  of  the  eflablifhed  church  and  the  diffenters.  The 
theological  fyftem  of  Mr  Whiteficld  and  his  followers  is 
Calviniftic  ;  that  of  Mr  Wcfley  and  bis  difciples  Armi- 
nian  5  and  the  latter  maintains  the  poflibility  of  attain¬ 
ing  linlefs  perfe&ion  in  the  prefent  ftate.  The  fubordi- 
nate  teachers  of  both  thefe  claffes  of  Methodifts  are  ge¬ 
nerally  men  of  no  liberal  education  ;  and  they  pretend 
to  derive  their  minifterial  abilities  from  fpecial  commu¬ 
nications  of  the  Spirit.  The  Methodifts  of  both  parties, 
iike  other  enthufiafts,  make  true  religion  to  confift  prin¬ 
cipally  in  certain  affections  and  inward  feelings  which 
it  is  impofiible  to  explain  5  but  which,  when  analyfed, 
feem  to  be  mechanical  in  their  fpring  and  operation  j 
and  they  generally  maintain,  that  Chriftians  will  be 
moft  likely  to  fucceed  in  the  purfuitof  truth,  not  by  the 
diClates  of  reafon,  or  the  aids  of  learning,  but  by  laying 
their  minds  open  to  the  direction  and  influence  of  divine 
illumination  *,  and  their  eonduCt  lias  been  direCted  by 
impulfes.” 

Our  readers  will  judge  for  themfelves,  according  to 
their  various  modes  of  education,  and  to  the  different 
lights  in  which  they  may  refpeCtively  view  the  doCtrines 
of  our  common  Chriftianity,  whether  this  reprefentation 
of  the  origin  of  the  Methodifts,  and  of  their  diftinguifb- 
ing  tenets,  be  accurate  and  juft. — Not  prefuming  to  fit 
in  judgment  on  the  religious  opinions  of  any  man,  we 
ftiall  only  obferve,  that  an  appellation  originally  given 
in  reproach,  has  been  gloried  in  ever  fince  by  thofe  who 
have  diftinguifhed  themfelves  as  the  followers  either  of 
Mr  Whitefield  or  of  Mr  Wefley.  “  After  the  way  call¬ 
ed  Methodifmy  fo  worfhip  they  the  God  of  their  fathers.” 

But  the  ridicule  and  contempt  which  the  fingularity  of 
their  condud  produced,  both  John  and  Charles  Wefley 
were  well  qualified  to  bear.  They  were  not  to  be  inti¬ 
midated  by  danger,  aCluated  by  intereft,  or  deterred  by 
difgrace. 

The  boundaries  of  this  ifland  were  foon  deemed  by 
Mr  Wefley  too  confined  for  a  zeal  which  difplayed  the 
piety  of  an  apoftle,  and  of  an  intrepidity  to  which  few 
miffionaries  had  been  fuperior.  In  1735  he  embarked 
for  Georgia,  one  of  our  colonies,  which  was  at  that  time 
in  a  ftate  of  political  infancy  }  and  the  great  objeCl  of 
this  voyage  was  to  preach  the  gofpel  to  the  Indian  na¬ 
tions  in  the  vicinity  of  that  province.  He  returned  to 
England  in  1737.  Of  his  fpiritual  labours,  both  in  this 
country  and  in  America,  he  himfelf  has  given  a  very 
^copious  account,  in  a  feries  of  Journals  printed  at  differ¬ 
ent  periods.  Thefe  journals  drew  upon  our  laborious 
preacher  and  his  coadjutors  fome  fevere  animadverfions 
from  two  right  reverend  prelates  ;  Dr  George  Laving- 
ton  bifhop  of  Exeter,  and  Dr  William  Warburtoa  bi- 
ftiop  of  Gloucefter.  The  former  publiflied,  in  three 
parts,  The  Enthufiafm  of  the  Methodifts  and  Papifts 
compared  ;  the  third  part  of  this  performance  contain¬ 
ing  a  perfonal* charge  of  immoral  conduD.  Mr  Wefley, 
in  his  vindication,  publiflied  a  letter  to  his  lordfhipr 
which  produced  a  reply  from  the  latter. 

Bifhop  Waiburton’s  attack  is  contained  in  his  cele¬ 
brated  treatife,  entitled  The  Do&rine  of  Grace  :  or, 

The  Office  and  Operations  of  the  Holy  Spirit  vindicat¬ 
ed  from  the  Inful ts  of  Infidelity,  and  the  Abufes  of  Fa- 
ziaticifm  :  concluding  with  fome  thoughts, _  humbly  of- 
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fered  to  the  confideration  of  the  Eflablifhcd  Clergy, 
with  regard  to  the  Right  Method  of  defending  Reli¬ 
gion  againft  the  Attacks  of  either  party  ;  2  vols.  fmali 
8vo,  1762.  There  is  much  acute  reafoning,  and  much 
poignant  and  Iprightly  wit,  in  his  Dodtrine  of  Grace  ^ 
but  there  is  too  much  levity  in  it  for  a  grave  bifliop, 
and  too  much  abufe  for  a  candid  Chriflian.  On  this 
oceafion,  Mr  Wefley  publiflied  a  letter  to  the  bifliop, 
in  which,  with  great  temper  and  moderation,  as  well  as 
with  great  ingenuity  and  addrefs,  he  endeavoured  to 
fhelter  himfelf  from  his  lordflup’s  attacks  ;  not  only  un¬ 
der  the  authority  of  the  Holy  Scriptures,  but  of  the 
church  itfelf,  as  by  law  eftabliihed. 

On  his  return  from  Georgia,  Mr  Wefley  paid  a  vifit 
to  Count  Zinzendorf,  the  celebrated  founder  of  the  fedt 
of  Moravians,  or  Hernhutters,  at  Hernhut  in  Upper 
Lufatia.  In  the  following  year  he  appeared  again  in 
England,  and  with  his  brother  Charles,  at  the  head  of 
the  Methodifts.  He  preached  his  firft  field-fernion  at 
Briftol,  on  the  2d  of  April  1738,  from  which  time  his 
difciples  have  continued  to  increafe.  In  1741,  a  ferious 
altercation  took  place  between  him  and  Mr  Whitefield. 
In  1744,  attempting  to  preach  at  an  inn  at  Taunton, 
he  was  regularly  filenced  by  the  magiftrates.  Although 
lie  chiefly  refided  for  the  remainder  of  his  life  in  the  me¬ 
tropolis,  he  occafionally  travelled  through  every  part  of 
Great  Britain  and  Ireland,  eflablifhing  congregations  in 
each  kingdom.  In  1750  he  married  a  lady,  from  whom 
he  was  afterwards  feparated.  By  this  lady,  who  died  in 
1781,  he  had  no  children. 

We  have  already  mentioned  Mr  Wefley  as  a  very  va¬ 
rious  and  voluminous  writer.  Divinity,  both  devotional 
and  controverfial,  biography,  hiftory,  philofophy,  poli¬ 
tics,  and  poetry,  were  all,  at  different  times,  the  fub- 
jedls  of  his  pen  :  and,  whatever  opinion  may  be  enter¬ 
tained  of  his  theological  fentiments,  it  is  impoflible  to 
deny  him  the  merit  of.  having  done  very  extenfive  good 
among  the  lower  claffes  of  people.  He  certainly  poffefs- 
ed  great  abilities,  and  a  fluency  which  was  wcllaccom*r 
modated  to  his  hearers, *and  highly  acceptable  to  them. 
He  had  been  gradually  declining  for  three  years  before 
his  death  \  yet  he  Dill  rofe  at  four  in  the  morning,  and 
preached,  and  travelled,  and  wrote  as  ufual.  He  preach¬ 
ed  at  Leatherhead  in  Surrey,  on  the  Wednefday  before 
that  event.  On  the  Friday  following,  appeared  the  firft 
fymptoms  of  his  approaching  diffolution.  The  four  fuo 
ceeding  days  he  fpent  i»  praifing  God  \  and  he  left  this 
.  feene,  in  which  his  labours  had  been  fo  extenfive  and  fo 
ufeful,  at  a  quarter  before  ten  in  the  morning  of  the  2d 
of  March  1791,  in  the  88tli  year  of  his  age.  His  re¬ 
mains,  after  lying  in  a  kind  of  ftate  at  his  chapel  in  the 
city-road,  dreffed  in  the  facerdotal  robes  which  he  ufu- 
ally  wore,  and  on  his  head  the  old  clerical  cap,  a  bible 
in  one  hand,  and  a  white  handkerchief  in  the  other, 
were,  agreeably  to  his  own  diredlions,  and  after  the 
manner  of  the  interment  of  the  late  Mr  Whitefield,  de- 
pofited  in  the  cemetry  behind  his  chapel,  on  the  morn¬ 
ing  of  the  9th  March,  amid  an  innumerable  concourfe 
of  his  friends  and  admirers  5  many  of  whom  appeared  in 
deep  mourning  on  the  occafton.  One  fingularity  .was 
obfervable  in  the  funeral  fervice.  Inftead  of,  “  We  give 
thee  hearty  thanks,  for  that  it  hath  pleafed  thee  to  de¬ 
liver  this  our  brother  5”  it  was  read  “  our  father.”  A 
fermon,  previoufly  to  the  funeral,  had  been  preached  by 
Dr  Thomas  Whitehead^  one  of  the.  phyficians  to  the 
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London  LofpUal ;  and  on  the  13th  the  different  chapels 
of  his  perfuafion  in  London  were  hung  with  black. 

It  has  been  j u ft  1  y  obferved  of  Mr  Wefley,  that  his 
labours  were  principally  devoted  to  thofe  who  had  no 
inftru&or  ;  to  the  highways  and  hedges  ;  to  the  miners 
..in  Cornwall,  and  the  coalliers  in  Kingfwood.  Thefe 
unhappy  creatures  married  and  buried  among  themfelves, 
and  often  committed  murders  with  impunity,  before  the 
Methodifts  fprung  up.  By  the  humane  and  aClive  en¬ 
deavours  of  Mr  Wefley  and  his  brother  Charles,  a  fenfe 
of  decency,  morals,  and  religion,  was  introduced  into 
the  loweft  claffes  of  mankind  *,  the  ignorant  were  in- 
ftru&ed,  the  wretched  relieved,  and  the  abandoned  re¬ 
claimed.  His  perfonal  influence  was  greater,  perhaps, 
than  that  of  any  other  private  gentleman  in  any  coun¬ 
try. — But  the  limits  of  this  article  will  not  permit  us  to 
expatiate  further  on  the  character  of  this  extraordinary 


WEST,  Gilbert,  was  the  Ton  of  Dr  Weft,  preben¬ 
dary  of  Winchefter,  and  chaplain  to  King  George  I.  but 
at  1 2  years  of  age  loft  his  father.  He  ftudied  at  Win¬ 
chefter  and  Eton  fchools,  and  from  thence  was  placed 
in  Chrift-church  college,  Oxford.  His  ftudious  and  fe- 
rious  turn  inclined  him  to  take  orders  ;  but  Lord  Cob- 
ham,  his  uncle,  diverted  him  from  that  purfuit,  and 
gave  him  a  cornetcy  in  his  own  regiment.  This  pro- 
feffion  he  foon  quitted,  on  account  of  an  opening  of  an¬ 
other  nature,  which  prefented  him  with  a  flattering  pro- 
fpeCt  of  advancement  in  life.  A  number  of  young  gentle¬ 
men  were  to  be  ele&ed  from  the  univerfities,  and,  at  the 
expence  of  government,  were  to  be  taught  foreign  lan¬ 
guages*,  and  then  fent  to  the  fecretaries  office,  to  be  ini¬ 
tiated  into  bufinefs,  and  trained  there  for  public  fervices, 
as  envoys,  ambaffadors  &c.  Mr  Gilbert  Weft  was  one 
of  the  few  pitched  upon;  and  on  his  firft  introduction 
into  that  office,  Lord  Townfend,  fecretary  of  ftate^ 
treated  him  with  lingular  marks  of  regard,  and  the 


ftrongeft  inclinations  to  ferve  him  were  teftified  from  all 


quarters.  But  his  uncle  Lord  Cobham’s  ftrong  oppofi- 
tion  to  the  meafures  of  the  government,  rendered  thefe 
advantages  entirely  fruitlefs  ;  and  the  minifters  honeftly 
told  Mr  Weft,  that  he  mull  not  expect  them  to  diftin- 
guifh  his  merit,  as  any  favours  conferred  upon  him  wrould 
be  imputed  as  done  to  his  uncle  Lord  Cobham.  Mr 
Weft  now  left  that  ^office,  and  all  his  views  of  making 
his  fortune ;  and  entering  into  marriage,  retired  to  Wick¬ 
ham  in  Kent,  where  he  lived  in  great  domeftic  comfort 
and  tranquil  happinefs.  He  was  there  vifited  by  his  va¬ 
luable  friends,  who  held  the  tnoft  delightful  con verfe  of 
wit,  humour,  and  learning,  fupported  upon  the  prin¬ 
ciples  of  virtue,  found  reafoning,  and  folid  friendfhip, 
which  rendered  the  whole  cheerful,  animating,  and  in* 
ftruftive.  Mr  William  Pitt,  who  was  one  of  thofe  that 
compofed  this  happy  fociety,  becoming  paymafter,  ap¬ 
pointed  Mr  Weft  treafurer  to  Chelfea-hofpital ;  and  he 
obtained  a  feat  at  the  council  board,  in  confequence  of 
a  friendfhip  contracted  at  the  fchool  with  one  of  the 
duke  of  Devonfliire’s  Tons,  who  procured  of  his  grace 
his  being  nominated  one  of  the  clerks  extraordinary  of 
that  office.  Towards  the  latter  part  of  Mr  Weft’s  life, 
he  wholly  applied  himfelf  to  the  ftudy  of  the  Scriptures; 
being  extremely  anxious  to  try  his  utmoft  endeavours  to 
reconcile  the  Teeming  inconftftencies  which  gave  the 
enemies  to  revealed  religion  a  handle  to  doubt  and  dif- 
eredit  their  authenticity.  His  obfervations  on  the  re- 


furreftion,  which,  it  has  been  faid,  were  written  to  con-  Weft 
firm  the  wavering  faith  of  his  great  friends  Pitt  and  II 
Lyttleton,  bear  ample  teflimony  to  his  reafoning  powers ^eftmor«- 
and  the  ftneerity  of  his  religion  ;  while  his  translations  ™  * 
of  Pindar  fliow  him  to  have  been  an  eminent  Greek 
fcholar,  and  very  confiderable  poet.  He  had  a  mind 
replete  with  virtue,  and  was  an  honour  to  his  country ; 
but  died  at  50  years  of  age. 

West,  one  of  the  cardinal  points  of  the  horizon,  dia¬ 
metrically  oppofite  to  the  caft  ;  and  ftriclly  defined  the 
interfeCHon  of  the  prime  vertical  with  the  horizoh  on 
that  fide  the  fun  fets  in. 

WESTMINSTER,  a  city  which  forms  the  weft 
part  of  the  capital  of  Britain,  but  has  a  government  di- 
ftinCl  from  the  reft.  This  city  had  its  name  from  the 
fituation  of  its  abbey,  anciently  called  a  minjler ,  in  re- 
fpeeft  of  that  of  St  Paul.  That  part  properly  called  the 
city  of  Weftminfter,  comprehending  the  parifhes  of  St 
John  and  St  Margaret,  was  once  an  illand  formed  by 
the  Thames,  called  T homey  ijlctnd,  from  the  thorns  with 
which  it  was  overrun  ;  and  the  abbey  that  flood  in  it, 
Thorney-abbey.  The  liberties  of  Weftminfter  contain 
the  feveral  parifhes  of  St  Martin  in  the  Fields,  St 
James’s,  St  Anne,  St  Paul,  Covent-Garden,  St  Maryle 
Strand,  St  Clement  Danes,  St  George,  Hanover  Square, 
and  the  precinCl  of  the  Savoy.  The  government,  both 
of  the  city  and  liberties,  is  under  the  jurifdi&ion  of  the 
dean  and  chapter  of  Weftminfter,  in  civil  as  well  as  eccle- 
fiaftical  affairs ;  and  their  authority  extends  to  the  pre- 
cinCl  of  St  Martin  le  Grand,  by  Newgate-ftreet,  and 
in  fome  towns  of  Effex,  which  are  exempted  from  the ju- 
rifdiCHon  of  the  bifhop  of  London  and  the  archbifhop  of 
Canterbury  ;  but  the  management  of  the  civil  part  has, 
ever  fince  the  Reformation,  been  in  the  hands  of  lay¬ 
men,  elected  from  time  to  time,  and  confirmed  by  the 
dean  and  chapter.  The  chief  of  thefe  laymen  are  the 
high-fteward,  the  deputy-fteward,  and  the  high-bailiff, 
who  hold  their  offices  for  life.  There  are  alfo  16  bur- 
geffes  and  their  affiftants,  out  of  which  are  ele&ed  two 
head-burgeffes,  one  for  the  city,  and  the  other  for  the 
liberties.  Another  officer  is  the  high-conftable,  who  has 
all  the  other  conftables  under  his  direction. 

WESTMORELAND, a  county  of  England,  bound¬ 
ed  on  the  north  and  north-weft  by  Cumberland  ;  on  the 
fouth  and  fouth-eaft  by  Yorkfhire;  and  on  the  fouth 
and  fouth-weft  by  Lancafhire.  Its  extent  from  north- 
eaft  to  fouth,  is  40  miles,  and  its  breadth  from  the  eaft 
projection  to  that  in  the  weft,  42.  It  is  generally  di¬ 
vided  into  the  baronies  of  Kendal  and  Weftmoreland  : 
the  former  is  very  mountainous,  but  the  latter  is  a  large 
champaign  country.  Thefe  are  the  only  principal  divi- 
fions  of  this  county,  which  contains  eight  market  towns, 

26  parifhes,  and  41,617  inhabitants.  It  lies  partly  in 
the  diocefe  of  Chefter,  and  partly  in  that  of  Carlifle. 

The  earl  of  Thanet  is  hereditary  {heriff  of  the  county, 
which  fends  only  four  members  to  parliament.  The  air 
is  clear,  fharp,  and  falubrious,  the  natives  being  feldom 
troubled  with  difeafes,  and  generally  living  to  old  age. 

Jhe  foil  is  various  ;  that  on  the  mountains  is  very  bar- 
while  that  in  the  valleys  is  fertile,  producing  good 


corn  and  grafs,  efpecially  in  the  meadows  near  the  ri¬ 
vers.  In  the  hilly  parts  on  the  weftern  borders  it  is  ge¬ 
nerally  believed  there  are  vaft  quantities  of  copper  ore, 
and  veins  of  gold  ;  fome  mines  of  copper  are  worked, 
but  ruoft  of  the  ore  lies  fo  deep  that  it  will  not  anfwer 
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\V|  More-  the  expence.  This  county  yields  the  fineft  flate,  and 
|[^  abundance  of  excellent  hams  are  cured  here.  The  prin- 
V  llein.  c*Pal  r*vers  are>  lhe  Eden,  the  Lone,  and  the  Ken.  It 
u  r— ^  has  alfo  feveral  fine  lakes,  the  principal  of  which  is 
Winander  Mere,  or  Windermere  water.  In  the  fore  ft 
of  Martindale,  •  to  the  fouth  of  Ulls-water,  the  breed  of 
red  deer  ftill  exifts  in  a  wild  date. — Appleby  is  the 
county  town. 

WESTPHALIA,  formerly  a  duchy  of  Germany, 
bounded  to  the  eaft  by  the  biffiopric  of  Paderborn,  and 
the  territories  of  Waldeck  and  Heffe  ;  to  the  fouth  by 
the  counties  of  Witgenftein  and  Naffau,  and  the  duchy 
of  Berg  ;  to  the  north  by  the  bifhopric  of  Munfter  and 
the  county  of  Lippe.  It  is  about  40  miles  in  length 
and  30  in  breadth.  The  lower  part  of  it  is  very  fruit 
ful,  yielding  plenty  of  corn  and  cattle,  and  fome  fait 
fprings.  The  higher  affords  iron  ore,  calamine,  lead, 
copper,  fome  filver  and  gold,  fine  woods,  cattle,  game, 
fiffi,  with  a  little  corn.  The  rivers,  that  either  pafs 
through  the  duchy  or  along  its  borders,  are  the  Rahr, 
the  Lenne,  the  Bigge,  theDimel,and  the  Lippe.  There 
are  28  towns  in  it,  befides  boroughs  and  cloifters.  The 
provincial  diets  are  held  at  Aren  (berg.  In  the  year 
1180,  the  emperor  Frederic  I.  made  a  donation  of  this 
duchy  to  the  archbifhopric  of  Cologne,  which  was  con¬ 
firmed  by  fucceeding  emperors;  and  in  1638,  the  lafl 
duke  of  Arenlberg  ceded  to  it  alfo  the  county  of  Arenf- 
berg. 

Westphalia,  one  of  the  circles  of  Germany,  an¬ 
ciently  the  people  inhabiting  between  the  Wefer  and 
the  Rhine,  were  called  WeJlphaUctns ;  and  hence  that 
tra&  got  the  name  of  Wejlphalia :  but  the  circle  of  that 
name  is  of  a  larger  extent,  being  furrounded  by  the  cir¬ 
cle  of  Burgundy,  or  the  Auftrian  Netherlands,  the  Unit¬ 
ed  Provinces,  and  the  North  fea,  with  the  circles  of  the 
Upper  and  Lower  Rhine,  and  comprifing  a  great  many 
different  Rates. 

The  fummoning  princes  and  dire&ors  of  the  circle  of 
Weftphalia,  were  the  bifhops  of  Munfter,  alternately 
with  the  ele&ors  of  Brandenburg  and  Palatine,  as  dukes 
of  Cleve  and  Juliers.  The  archives  belonging  to  it  were 
before  the  war  (1797)  kept  at  Duffeldorp.  Its  quota 
of  men  and  money  is  fomewhat  more  than  the  ninth  part 
of  the  whole  fum  granted  by  the  empire.  With  refpeft 
to  religion,  it  is  partly  Proteftant  and  partly  Catholic  ; 
but  the  Proteftants  predominate,  and  are,  at  lead  the 
greater  part  of  them,  Calvinifts.  The  air  of  this  coun¬ 
try  is  not  reckoned  very  wholefome,  and  towards  the 
north  is  extremely  cold  in  winter.  The  foil  in  general 
is  marftiy  and  barren ;  yet  there  is  fome  good  corn  and 
pafture  land  ;  but  the  fruit  is  chiefly  ufed  to  feed  hogs ; 
and  hence  it  is  that  their  bacon  and  hams  are  fo  much 
valued  and  admired. 

Weftphalia  now  forms  one  of  the  kingdoms  eftablifh- 
ed  by  Bonaparte. 

WESTRINGIA,  a  genus  of  plants,  formed  from 
cumla  fruticofa,  which  was  difeovered  by  Dr  Solander 
in  New  Holland.  Dr  Smith  deferibes  it  as  approaching 
nearer  to  rofemary,  and  places  it  after  teucriutn  in  the 
clafs  didynamia. 

WET-coucil,  Coming-heap,  a  term  ufed  by  the  mak¬ 
ers  for  one  of  the  principal  articles  of  malt-making. 
See  Brewing,  N°  4. 

#  WETSTEIN,  John  James,  a  learned  German  di¬ 
vine,  was  bom  at  Balil  in  1693.  On  his  admiffion  to 
Vol.  XX.  Part  II. 
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the  miniftry,  he  maintained  a  thefis  De  vanis  Novi  Te -  Wettfem 
Jlamenti  LeBionibus;  in  which  he  (howled  that  the  great  T  li 
variety  of  readings  of  the  New  Tefiament  afford  no  ar-  ,Wharton«, 


gument  againft  the  authenticity  of  the  text.  He  had 
made  thefe  various  readings  the  objed  of  his  attention  ; 
and^  travelled  into  foreign  countries  to  examine  all  the 
MSS.  he  could  come  at.  In  1730,  he  publiffied  Pro¬ 
legomena  a  cl  Novi  Tejlamenti  Greeci  editionern  accuratif- 
Jimam ,  &c.  Some  divines,  dreading  his  unfettling  the 
prefen t  text,  procured  a  decree  of  the  fenate  of  Bafil  a- 
gainit  his  undertaking,  and  even  got  him  prohibited 
from  officiating  in  the  miniftry  ;  on  which  he  went  to 
Amfterdam,  where  the  Remontlrants  named  him  to 
fucceed  the  famous  Le  Clerc,  then  fuperannuated,  as 
profeffor  of  philofophy  and  hiftory.  At  laft  he  publifh- 
ed  his  edition  of  the  New  Tefiament,  in  2  vols.  folio, 
l73'2 ;  in  which  he  left  the  text  as  he  found  it,  placing 
the  various  readings,  with  a  critical  commentary,  under¬ 
neath  ;  fubjoining  two  epiiiles  of  Clemens  Romanus,  till 
then  unknown  to  the  learned,  but  difeovered  by  him  in 
a  Syriac  MS.  of  the  New  Tefiament.  He  alfo  publifh- 
ed  fome  fmall  works ;  and  is  faid  to  have  been  not  only 
an  univerfal  fcholar,  but  to  have  abounded  in  good  and 
amiable  qualities.  He  died  at  Amflerdam  in  1754. 

WEI' PER  AVI  A,  the  fouthern  divifion  of  theland- 
gravate  of  Heffe  in  Germany,  lying  along  the  northern 
bank  of  the  river  Maine,  and  comprehending  the  coun¬ 
ties  of  Hanau  and  Naffau. 

WEXFORD,  a  county  of  Ireland,  in  the  province 
of  Munfter,  38  miles  in  length,  and  24  in  breadth  ; 
bounded  on  the  north  by  Wicklow,  on  the  eaft  by  St 
George’s  channel,  on  the  fouth  by  the  Atlantic  ocean, 
on  the  tveft  by  Waterford  and  Kilkenny,  and  on  the 
north  by  Catherlough.  It  contains  109  parifhes,  and 
formerly  fent  18  members  to  the  Irifh  parliament.  It 
is  a  fruitful  country  in  corn  and  grafs  ;  and  the  princi¬ 
pal  town  is  of  the  fame  name. 

Wexford,  a  fea-port  of  Ireland,  capital  of  a  county 
of  the  fame  name.  It  was  once  reckoned  the  ohief  city 
in  Ireland,  being  the  firft  colony  of  the  Englifh,  and  is 
Rill  a  large  handfome  town,  with  a  very  commodious 
harbour  at  the  mouth  of  the  river  Slana,  on  a  bay  of  St 
George’s  channel,  63  miles  fouth  of  Dublin.  W.  Lone. 
6.  3.  N.  Lat.  52.  18.  6 

WHALE.  See  Baltina  and  Piiyseter,  Ceto- 
LOGY  Index. 

Whale,  one  of  the  conflellations.  See  Astronomy. 

.  WHALE-Bone .  For  its  natural  hiflory,  fee  Ceto- 
LOGY  Index. 

A  patent  was  granted  in  O&ober  1806  to  Robert 
Bowman  of  Leith,  in  Scotland,  for  making  hats,  caps, 
and  bonnets  for  men  and  women,  of  whalebone  ;  harps 
for  harping  or  cleanfing  corn  or  grain  ;  and  alfo  the 
bottoms  of  fieves  and  riddles,  and  girths  for  horfes  ; 
and  alfo  a  cloth  or  webbing  for  making  into  hats,  caps, 
&c. ;  and  for  the  backs  and  feats  of  chairs  and  fofas, 
gigs,  coaches,  and  other  fimilar  carriages ;  and  the  bot¬ 
toms  of  beds  ;  as  alfo  reeds  for  weavers. 

WHALE  Fifi ery.  See  Cetology. 

WHARF,  a  fpace  on  the  banks  of  a  haven,  creek, 
or  hithe,  provided  for  the  convenient  loading  and  un¬ 
loading  of  veffels. 

WHARTON,  Philip  duke  of,  a  nobleman  of  the 
mofl  brilliant  parts,  but  of  the  mod  whimfical,  extrava¬ 
gant,  and  inconfiftent  turn  of  mind,  was  educated  by  his 
4  E  father’s 


Wharton,  father’s  exprefs  order  at  home.  He  very  early  married 
a  young  lady,  the  daughter  of  Major-General  Holmes, 
which  difappointed  his  father’s  views  of  difpofmg  of  him 
in  fuch  a  marriage  as  would  have  been  a  confidcrable 
addition  to  the  fortune  and  grandeur  of  his.illuftrious 
family  ;  yet  that  amiable  lady  deferved  infinitely  more 
felicity  than  (he  met  with  by  this  alliance.  This  pre¬ 
cipitate  marriage  is  thought  to  have  haftened  the  death 
of  his  father;  after  which  the  duke,  being  free  from  pa¬ 
ternal  reftraints,  plunged  into  thofe  exceffes  which  ren- 
-  dered  him,  as  Pope  expreffes  it, 

“  A  tyrant  to  the  wife  his  heart  approv’d  ; 

“  A  rebel  to  the  very  king  he  lov’d.” 

In  the  beginning  of  the  year  17 16,  he  began  his  tra¬ 
vels  ;  and  as  he  was  defigned  to  be  inftru.£led  in  the 
ftriSeft  Whig  principles,  Geneva  was  thought  a  proper 
place  for  his  residence.  He  firft  paflfed  through  Holland, 
and  vifited  feveral  courts  of  Germany;  and  being  arriv¬ 
ed  at  Geneva,  conceived  fuch  a  difguft  againft  his  go¬ 
vernor,  that  he  left  him,  and  fet  out  poll  for  Lyons, 
where  he  -wrote  a  letter  to  the  chevalier  de  St  George, 
who  then  refided  at  Avignon,  and  prefented  him  a  very 
fine  flout  horfe;  which  the  chevalier  no  fooner  received 
than  he  fent  a  man  of  quality  to  him,  who  took  him  pri¬ 
vately  to  his  court,  where  he  was  entertained  with  the 
greatefl  marks  of  efleem,  and  had  the  title  of  duke  of 
Northumberland  conferred  upon  him.  He,  however, 
remained  there  but  one  day,  and  then  returned  pofl  to 
Lyons,  whence  he  fet  out  for  Paris.  He  likewife  paid 
a  vifit  to  The  confort  of  James  II.  who  then  refided  at 
St  Germains,  to  whom  he  alfo  paid  his  court.  During 
his  flay  at  Paris,  his  winning  addrefs  and  abilities  gain¬ 
ed  him  the  efleem  and  admiration  of  all  the  Britifh  fub- 
je£ls  of  rank  of  both  parties. 

About  the  latter  end  of  December  1716,  he  arrived 
in  England,  whence  he  foon  after  fet  out  for  Ireland, 
where,  though  under  age,  he  wras  allowed  the  honour 
to  take  his  feat  in  the  houfe  of  peers,  and  immediately 
diflin^uifhed  himfelf,  notwithflanding  his  former  con- 
du£l,  as  a  violent  partizan  for  the  miniflry  ;  in  confe- 
quence  of  which  zeal  the  king  created  him  a  duke.  He 
no  fooner  came  of  age  than  he  was  introduced  to  the 
houfe  of  lords  in  England  with  the  fame  blaze  of  repu¬ 
tation.  In  a  little  time  he  oppofed  the  court,  and  ap¬ 
peared  one  of  the  moll  vigorous  in  defence  of  the  bifhop 
of  Rochefler  ;  and  foon  after  printed  his  thoughts  twice 
a-week,  in  a  paper  called  the  True  Briton ,  feveral  thou- 
fands  of  which  were  circulated. 

The  duke’s  boundlefs  profufion  had  by  this  time  fo 
burdened  his  ellate,  that  by  a  decree  of  Chancery  it  wTas 
veiled  in  the  hands  of  truftees  for  the  payment  of  his 
debts,  allowing  him  a  provifion  of  1200I.  per  annum  for 
his  fubfiftenec.  This  being  infufficient  to  fupport  his 
title  with  fuitable  dignity,  he  went  abroad,  and  (hone  to 
great  advantage,  with  refpe£l  to  his  perfonal  chara£ler, 
at  the  imperial  court.  From  thence  he  made  a  tour  to 
Spain  :  the  Englifii  miniller  was  alarmed  at  his  arrival, 
fearing  that  his  grace  was  received  in  the  chara6ler  of 
an  ambaflador  :  upon  which  the  duke  received  a  fum- 
mons  under  the  privy  feal  to  return  home ;  but  inllead 
of  obeying  it,  he  endeavoured  to  inflame  the  Spanilh 
court  againft  that  of  Great  Britain,  for  exercifingan  a6l 
of  power,  as  he  calls  it,  within  the  jurifdi&ion  of  his 
Catholic  majelty.  He  then  ailed  openly  in  the  fervics 


of  the  Pretender,  and  was  received  at  his  court  >vith  the  Wharton 
greatefl  marks  of  favour.  v 

While  his  grace  was  thus  employed,  his  negleiled 
duchefs  died  in  England  on  the  14th  of  April  1726, 
without  iflue.  Soon  after  the  duke  fell  violently  in  love 
with  M.  Oberne,  one  of  the  maids  of  honour  to  the 
queen  of  Spain,  the  daughter  of  an  Irifh  colonel,  whofe 
fortune  chiefly  confided  in  her  perfonal  accomplilhments. 

All  his  friends,  and  particularly  the  queen  of  Spain,  op¬ 
pofed  the  match  ;  but  he  falling  into  a  lingering  fever, 
occafioned  by  his  difappoiutment,  the  queen  gave  her 
confent,  and  they  were  foon  after  married.  He  then 
fpent  fome  time  at  Rome,  where  he  accepted  of  a  blue 
garter,  affumed  the  title  of  duke  of  Northumberland, 
and  for  a  while  enjoyed  the  confidence  of  the  exiled 
prince.  But  not  always  keeping  within  the  bounds  of 
Italian  gravity,  it  became  neceffary  for  him  to  remove 
from  hence  ;  when,  going  by  fea  to  Barcelona,  he  wTrote 
a  letter  to  the  king  of  Spain,  acquainting  him  that  he 
would  affift  at  the  fiege  of  Gibraltar  as  a  volunteer. 

Soon  after  he  wrote  to  the  chevalier  de  St  George,  ex¬ 
prefling  a  defire  to  vifit  his  court ;  but  the  chevalier  ad- 
vifed  him  to  drawr  near  to  England. 

The  duke  feemed  refolved  to  follow  his  advice ;  and 
fetting  out  with  his  duchefs,  arrived  in  Paris  in  May 
1728,  whence  he  foon  after  proceeded  to  Rouen,  where 
he  took  up  his  refidence ;  and  was  fo  far  from  making 
any  conceftion  to  the  government  of  England,  that  he 
did  not  give  hipfelf  the  leaft  trouble  about  his  ellate,  or 
any  other  concern  there,  though,  on  his  arrival  at 
Rouen,  he  had  only  about  600I.  in  his  poflVflion,  and  a 
bill  of  indidlment  was  preferred  againft  him  in  England 
for  high-treafon.  Soon  after  the  chevalier  fent  him 
2000I.  which  he  fquandered  away  in  a  courfe  of  extra¬ 
vagance  ;  when,  to  fave  the  charges  of  travelling  by 
land,  he  went  from  Orleans  to  Nantz  by  water,  and 
ftaid  there  till  he  got  a  remittance  from  Paris,  which 
was  fquandered  almoft  as  foon  as  received.  At  Nantz 
he  was  joined  by  his  ragged  fervants,  and  from  hence 
took  (hipping  with  them  for  Bilboa,  when  the  queen  of 
Spain  took  the  duchefs  to  attend  her  perfon.  About 
the  beginning  of  the  year  1731,  the  duke,  who  com¬ 
manded  a  regiment,  was  at  Lerida,  but  declined  fo  fail 
that  he  could  not  move  without  afliftance  5  yet  when 
free  from  pain  did  not  lofe  his  gaiety.  He,  however, 
received  benefit  from  fome  mineral  waters  in  Catalonia ; 
but  foon  after  relapfed  at  a  fmall  village,  where  he  was 
utterly  deftitute  of  all  the  neceflaries  of  life,  till  fome 
charitable  fathers  of  a  Bernardine  convent  removed  him 
to  their  houfe,  and  gave  him  all  the  relief  in  their  power. 

Under  their  hofpitable  roof  he  languifhed  a  week,  and 
then  died,  without  one  friend  or  acquaintance  to  clofe 
his  eyes  ;  and  his  funeral  was  performed  in  the  fame 
manner  in  which  the  fathers  inter  thofe  of  their  own 
fraternity. 

Thus  died  Philip  duke  of  Wharton,  u  who,  like 
Buckingham  and  Rochefler  (fays  Mr  Walpole),  com¬ 
forted  all  the  grave  and  dull,  by  throwing  away  the 
brighteft  profufion  of  parts  on  witty  fooleries,  debauch¬ 
eries,  and  ferapes,  which  mix  graces  with  a  great  cha¬ 
racter,  but  never  can  compofe  one. 

“  With  attachment  to  no  party,  though  with  talents 
to  govern  any  party,  this  lively  man  changed  the  free 
air  of  Weftminfter  for  the  gloom  of  the  Efcurial,  the 
profpcCl  of  King  George’s  garter  for  the  Pretender’s ; 
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larton,  and  with  indifference  to  all  religion,  the  frolic  lord  who 
heat*  had  written  the  ballad  on  the  archbifhop  of  Canterbury, 
L  ^  died  in  the  habit  of  a  capuchin.  It  is  difficult  to  give 
an  account  of  the  works  of  a  man  whofe  library  was  a 
tavern,  and  women  of  plcafure  his  mufes.  A  tlioufand 
fallies  of  his  imagination  may  have  been  loft.  There 
arc  only  two  volumes  in  8vo,  called  his  Life  and  Wri¬ 
tings*  Thefe  contain  nothing  of  the  latter,  but  74 
numbers  of  the  True  Briton,  and  his  fpeech  in  defence 
of  the  bifhop  of  Rochefter.  His  other  works  are  the 
ballads  above  mentioned  \  the  Drinking  Match  at 
Eden-hall,  in  imitation  of  the  Chevy  Chace,  printed  in 
a  mifcellany  called  Whartoniana ;  and  a  parody  of  a 
fong  fung  at  the  opera  houfe  by  Mrs  Tofts.  His  lord- 
ftiip  alfo  began  a  play  on  the  ftory  of  the  queen  of 
Scots.” 

WHEAT.  Sec  Triticum,  Botany  Index  ;  and 
for  the  culture  of  wheat,  fee  Agriculture  Index* 

The  three  principal  kinds  of  bad  wheat  are,  the 
blighted ,  the  fmutty ,  and  the  worm-eaten*  Blighted 
wheat  is  that  of  which  the  ftalk  is  a  little  twifted  and 
rickety,  the  blade  being  of  a  bluifti  green  and  curled  up, 
the  grain  alfo  is  green  and  tubercled  :  fmutty  wheat 
appears  as  if  great  part  of  the  car  had  been  burnt,  fome 
fmall  parts  only  being  free,  and,  in  particular,  the  ftem 
that  rifes  in  the  centre  of  the  ear,  round  which  the  grain 
is  ranged  :  worm-eaten  or  rotten  wheat  is  corrupted 
without  loftng  much  of  its  natural  form,  or  external  ap¬ 
pearance  ;  the  hulk  is  filled  with  a  greafy  black  pow- 
1  ,e  Dif-  der,  that  is  infufferably  fetid.  It  appeared,  from  the 
Ration  experiments  of  M.  Tillet,  that  there  was  a  kind  of  in- 
v  l%Qefr  fe&ious  quality  in  all  thofe  kinds  of  wheat  :  fo  that  if 
d  x,  found  wheat  was  fprinkled  with  the  flour  of  fmutty  or 
rotten  wheat,  the  crop  produced  would  be  rotten  or 
fmutty.  It  appeared  alfo,  that  among  the  grain  which 
was  produced  from  ground  manured  with  the  ftraw  of 
diftempered  wheat,  there  was  a  much  greater  proportion 
of  diftempered  wheat  than  in  that  produced  from  ground 
manured  with  the  ftraw  of  good  wheat :  the  great  fecret 
then  -was  to  deftroy  the  principle  ©f  this  contagion  in 
the  wheat  that  was  put  into  the  ground ;  and  M.  Tillet 
found,  as  the  refult  of  a  great  number  of  experiments, 
that  if  the  grain,  before  it  is  fowed,  be  well  moiftened 
with  a  folution  of  fea-falt,  or  nitre,  in  common  water, 
none  of  the  enfuing  crop  will  be  fmutty,  or  otherwife 
defe&ive,  either  in  kind  or  quality ;  not  only  fuppofing 
the  grain  that  is  fowed  to  be  found,  and  the  foil  to  be 
good,  bat  even  fuppofing  the  grain  to  be  ftrewed  with 
the  flour  of  fmutty  wheat,  and  the  ground  manured  with 
bad  ftraw. 

The  following  receipt  for  preventing  fmutty  wheat 
wras  publifhed  in  1769  by  order  of  the  Society  for  the 
Encouragement  of  Arts  :  they  received  it  from  Mr 
John  Reynolds  of  Adifham  in  Kent. 

A  tub  is  to  be  procured  that  has  a  hole  at  bottom,  in 
which  a  ftaff  and  tap-hofe  is  to  be  fixed  over  a  whifp  of 
ftraw,  to  prevent  any  fmall  pieces  of  lime  palling  (as  in 
the  brewing  way) ;  this  done,  we  put  70  gallons  of  wa¬ 
ter,  then  a  corn  bufhel  heap-full  of  ftone-lime,  unflaked, 
ftirring  it  well  till  the  whole  is  diffolved  or  mixed,  let¬ 
ting  it  ftand  about  30  hours,  and  then  run  it  off  into 
another  *tub  as  clear  as  we  can  (as  pra<ftifed  in  beer)  : 
this  generally  produces  a  hogfhead  of  good  ftrong  lime- 
water-,  then  add  three  pecks  of  fait,  42  pounds,  which, 
with  a  little  ftirring,  will  foon  diffolve  5  thus  we  have 
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a  proper  pickle  for  the  purpofe  of  brining  and  liming  our 
feed-wheat  without  any  manner  of  obftacle,  which  is 
more  than  can  be  faid  in  doing  it  the  common  way,  and 
greatly  facilitates  the  drilling. 

Herein  we  fteep  the  wheal  in  a  broad-bottomed  bafket 
of  about  24  inches  diameter,  and  20  inches  deep  (for 
large  fowing,  made  on  purpofe),  running  in  the  grain 
gradually  in  fmall  quantities  from  10  to  12  gallons  up 
to  16  gallons,  ftirring  the  fame.  What  floats,  we  fkim 
oft:  with  a  ftrainer,  and  is  not  to  be  fown  :  then  draw  up 
the  bafket  to  drain  over  the  pickle,  for  a  few  minutes  \ 
all  which  may  be  performed  within  half  an  hour,  fuffi- 
ciently  pickled*;  and  fo  proceed  as  before.  This  dqne, 
the  wheat  will  be  fit  for  fowing  in  24  hours,  if  required  ; 
but  if  defigned  for  drilling,  two  hours  pickled  will  be 
found  belt ;  and  if  prepared  four  or  five  days  before¬ 
hand,  in  either  cafe  it  makes  no  difference  at  all  ;  but 
ftiould  the  feed  be  clammy,  and  flick  to  the  notches  in 
the  drill-box,  more  lime  muft  be  added  to  the  lime-wa¬ 
ter  :  here  the  mafter  muft  ufe  his  diferetion,  as  the  cafe 
requires ;  for  fome  lime  has  much  more  drying  or 
aftringent  qualities  in  it  than  others.  If  fea-water  cafi 
be  obtained  conveniently,  much  lefs  fait  will  fuffice,  but 
fome  will  be  found  neceffary  even  then,  otherwife  the 
light  grains  will  not  float,  a  thing  of  more  confequenee 
than  is  generally  imagined,  and  it  ought  to  be  Ikimmed 
oft  and  thrown  afide  for  poultry,  &c. 

WHEEL,  in  Mechanics ,  a  Ample  machine,  confift- 
ing  of  a  round  piece  of  wood,  metal,  or  other  matter, 
which  revolves  on  its  axis.  See  Mechanics. 

WHEEL-Carriages.  See  Mechanics  for  an  account 
of  the  general  principles. 

No  kind  of  wheel-carriages  are  of  more  importance 
to  a  commercial  and  manufacturing  country  than  ftage 
coaches  ;  and  perhaps  in  no  kingdom  of  Europe  has  the 
fyftem  of  travelling  in  public  vehicles  been  carried  to 
greater  perfection,  as  to  comfort  and  fpeed,  than  in  Bri¬ 
tain.  The  danger,  however,  of  travelling  by  thefe 
coaches  makes  confiderable  deduCtion  from  their  accom¬ 
modation  otherwife :  it  is  but  too  well  known  that  this 
mode  of  travelling  is  liable  to  frequent  and  ferious  acci¬ 
dents.  Every  attempt  therefore  that  promifes  to  be  ufe- 
ful  in  diminiftiing  fuch  danger  ftiould  have  all  poflible 
publicity.  With  this  view  wc  are  much  gratified  in 
having  an  opportunity  of  laying  before  our  readers  the 
following  account  of  an  invention  to  render  ftage 
coaches  more  fecure  from  danger,  obligingly  tranfmit- 
ted  to  us  by  the  inventor,  the  reverend  William  Milton 
of  Heckfield,  Hants.  For  this  invention  that  gentleman 
has  obtained  a  patent. 

The  danger  of  ftage  coaches  arifes  fometimes  from 
overturning ,  and  fometimes  from  breaking  down .  The 
overturn  is,  in  general,  occafioned  either  by  taking  two 
fide-wheels  into  too  deep  a  hole  or  ditch,  or  over  too 
high  a  bank  ;  or ,  fecondly,  by  running  down  more 
quickly  than  the  carriage  is  calculated  to  do,  from  the 
top  to  the  fides  of  a  rounded  road  ;  or>  laftly,  by  turn¬ 
ing  a  fharp  corner  with  too  great  velocity.  In  the  two 
firft  cafes  the  danger  arifes  from  the  centre  of  gravity  of 
the  total  coach  and  load  being  placed  too  high  ;  and  in 
the  laft  inftance,  of  turning  the  ftiarp  corner,  from  the 
fame  centre  (but  which  we  muft  now  confide  r  as  the 
centre  of  the  vis  inerticc )  being  alfo  placed  too  high. 
The  danger  in  the  two  firft  cafes  grows  often  out  of  the 
very  circumftances  of  the  road,  and  meets  every  one’s 
4  T  2  comprehenfion  s 
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Wheel-  coniprehenfion  :  the  lad,  which  is  lefs  obvious,  is  gene- 
carnages.  rajjy  owing  to  the  mere  will  of  the  driver  ;  and  the  bet* 
tcr  tiie  road,  the  more  is  he  tempted,  without  any  inten¬ 
tion,  to  go  on  to  produce  it :  it  requires  therefore  to  be 
more  generally  understood  than  it  is.  It  may  be  thus 
explained  : — A  carriage  is  going  along  a  ftraight  level 
road  at  the  rate  of  nine  miles  an  hour  :  then,  though 
you  imagine  the  horfes  or  pulling  power  to  be  in  an  in- 
llant  withdrawn,  yet  will  the  carriage  continue  its  mo¬ 
tion  for  ten,  fifteen,  or  more  yards,  and  at  firft  with  the 
fame  velocity,  and  in  the  fame  ftraight  line,  in  confe - 
quence  of  the  acquitted  motion .  Sup  poling,  now,  the 
coach  with  its  four  horfes  going  the  nine  miles  an  hour 
along  a  fine  level  road,  but  which  has  a  Jharp  and fud- 
den  corner  to  turn  ;* — the  coachman  knows  it,  and  wifhes 
'  to  keep  his  velocity  ;  the  horfes  are  aware  of  both — 
and  by  the  animal  dexterity  with  which  they  are  gifted, 
contrive  to  make  the  turn  without  remitting  any  thing  of 
their  fpeed.  Not  fo  the  coach  which  follows  them ;  that  has 
a  tendency  to  perfevere  in  its  fraight  line ;  and  the  cen¬ 
tre  of  its  effort  to  do  fo  is  the  centre  of  its  vis  inerticc , 
the  very  centre  of  its  gravity.  If  this  centre  be  low,  the 
turn  of  the  corner  may  be  made  with  no  other  incon¬ 
venience  than  a  (hort  awkward  flide  of  the  hind  wheels, 
onward  in  the  original  dire 3 ion  ;  whereas,  if  it  he  high, 
there  will  be  no  flide,  but  the  coach  will  be  overturned, 
and  overturned  nearly  at  that  point  where  its  broadfide 
is  at  rectangles  to  the  ftraight  line  of  road  it  has  been 
thus  forced  to  quit  :  for  at  that  point  the  bafe  againft 
fuch  an  overturn  will  be  the  moft  difadvantageous,  and 
the  check  to  the  onward  motion  the  greateft.  The 
remedy  offered  againft  all  thefe  caufes  pf  the  overturn, 
(whether  by  a  ditch,  hank,  rounded  road,  or  Jharp  cor¬ 
ner),  is  to  bring  down  this  centre,  by  placing  as  much  of 
the  luggage  as  poffible  in  a  luggage-hox ,  below  the  body 
of  the  carriage  ;  the  body  not  being  higher  than  ufual. 

From  the  overturn ,  we  pafs  to  the  confideration  of 
the  breaking-down ;  this  we  muft  reckon  on  happen¬ 
ing  as  often  in  thefe  patent  ftage  coaches  as  in  others* 
Wheels  will  come  off  or  faif,  or  axles  will  break,  in  fu¬ 
ture,  as  they  have  done  heretofore  ;  but  againft  the  dif- 
aftrous  and  fatal  confluences  of  fuch  accidents  the  re¬ 
medy  offered  may  be  thus  deferibed. — On  each  fide  of 
the  luggage-box,  with  their  periphery  below  its  floor, 
and  each  as  near  as  may  be  requifite  to  its  refpeCtive 
a3ive  wheel,  there  is  placed  a  fmall  frong  idle  wheel, 
ready  in  cafe  of  breaking  down,  on  either  fide ,  to  catch 
the  falling  carriage,  and  infant  ly  to  continue  its  previous 
velocity,  till  the  coachman  can  pull  up  his  horfes,  thereby 
preventing  that  fudden  fop  to  rapid  motion ,  which  at 
prefent  conflantly  attends  the  breaking-down  ;  and 
•which  has  fo  frequently  proved  fatal  to  the  coachman 
and  outfide  paffengers.  In  cafe  a  fore-wheel  comes 
off,  each  end  of  the  fore-carriage  has  its  idle  wheel. 
By  this  provifion  we  fhall  be,  to  all  effeB  of fafety ,  con¬ 
tinually  travelling  with  two  carriages  under  us.  The 
bottom  of  this  luggage-box  rs  meant  to  be  about  four¬ 
teen  inches  from  the  ground  ;  and  the  idle  wheels  feven, 
fix,  or  five  ;  but  if  at  a  ft  ill  lefs  didance,  little  inconve¬ 
nience  Would  refult  ;  for  when  cither  of  them  takes 
over  an  obftacle  in  the  road,  it  inftantly,  and  during 
the  need,  difeharges  its  refpe&ive  aBive  wheel  from  the 
ground,  and  works  in  its  ftead.  If  thefe  two  principles 
of  fafety  were  applied  to  the  defeription  of  the  feveral 
ftage-coach  accidents  we  meet  with,  there  is  no  doubt 


but  a  general  convi&ion  would  arife,  that  the  fafety  by  WEeel. 
thefe  modes  is  (in  vehicles  of  all  kinds),  perhaps  as  can'hge 
great  as  can  conjijl  with  rapid  loco-motion  ;  and  that ,  . 

fooner  or  later,  legiftative  authority,  in  fome  fhape  or  t,  ^ 
other,  may  judge  it  neceffary  to  interpofe,  for  the  pur- 
pofe  of  controlling  a  prejudice  againft  the  form  e(fcn - 
tial  to  this  ?node  of  fafety.  The  trial  and  proof  whieh 
thefe  principles  have  been  brought  to,  have  not  only 
been  by  public  exhibition,  and  with  preparation  ;  but 
in  all  the  fuddennefs,  alfo,  of  aBual  heavy  work  :  and  the 
refult  in  both  cafes  has  been  fo  exa&ly  the  fame,  as  to 
give  continual  ajfurance  of  the  full  effeft  of  the  remedy, 
as  often  as  the  cafualties  of  the  road  (hall  bring  it  into 
aeffion. 

The  aim  in  the  arrangement  of  this  coach  of  fafety, 
has  been  to  bring  down  the  load,  and  confequently  the 
centre  of  gravity,  as  low  as  poftible  :  this  is  thought  to 
make  the  coach  look  heavy ;  and  this  word,  by  the 
ready  operation  of  a  prejudice,  has  been  transferred  to 
its  going  *,  and  one  fpecific  reafon  added  withal,  that, 
becaufe  the  load  is  low,  the  draught  muft  be  heavy. 

This  point,  however,  has,  in  the  prefence  of  10  or  12 
competent  perfons,  been  brought  to  the  moft  decifive 
proof  5  and  it  comes  out,  that  it  is  as  Indifferent  to 
draught,  as  it  is  material  to  danger  or  fafety,  whether 
a  ton  be  placed  on  the  roof  of  a  coach,  or  a  ton  on  the 
flbor  of  the  patent  luggage-box,  about  15  or  16  inches 
from  the  ground. 

It  has  been  afked,  “  What  would  this  coach  do  in 
fnow  The  queftion  has  been  thus  anfwered  by  the 
refult  of  actual  work  •,  for  the  patent  coach,  after  being 
detained  on  the  road  with  feveral  other  coaches,  by  a 
fudden  fall  of  fnow,  when  at  laft  they  ftarted  together, 
came  in  Jix  or  feven  hours  befoi'e  any  of  them .  They 
were  bound  in  prudence,  to  go  cautioufty  along  the 
ground,  whofe  unevennefs  was  invifible  ;  while  the  pa¬ 
tent  coach  dafhed  along  it  with  all  the  confidence  and 
fafety  of  a  poft-chaife.  See  Plate  DLXXVII. 

Wheel- Animal.  See  Animalcule,  N°  16 — 23. 
Wheel ,  Perftan.  See  Agriculture. 

Wheel ,  Potter’s.  See  Porcelain. 

Wheel  is  alfo  the  name  of  a  kind  of  punifliment  to 
which  great  criminals  are  put  in  divers  countries.  In 
fome,  affaflins,  parricides,  and  robbers  on  the  highway-, 
are  fa  id  to  be  condemned  to  the  wheel,  when  they  are 
to  have  their  bones  firft  broken  with  an  iron  bar  on  a 
fcaffold,  and  then  to  be  expofed,  and  left  to  expire  on 
the  circumference  of  a  wheel.  In  Germany  they  break 
their  bones  on  the  wheel  itfelf. —  Of  this  cruel  punifli¬ 
ment,  it  is  not  certain  who  was  the  inventor  :  it  was 
firft  ufed  in  Germany,  and  was,  indeed,  but  rarely  prac- 
tifed  anywhere  elfe,  till  the  time  of  Francis  I.  of  France  5 
who,  by  an  edidl  of  the  year  1534,  appointed  it  to  be 
inflicted  on  robbers  on  the  highway. 

WHEELER,  Sir  George,  a  learned  traveller  and 
divine,  was  the  fon  of  Colonel  Wheeler  of  Charing  in 
Kent,  and  was  born  in  1650  at  Breda,  where  his  pa¬ 
rents  as  royalifts  were  then  in  exile.  Pie  travelled 
through  various  parts  of  Greece  and  the  Eaft,  in  com¬ 
pany  with  Dr  James  Spon  of  Lyons  ;  and  ta-king  orders 
on  his  return,  was  inftalled  a  prebend  of  Durham,  made 
vicar  of  Balingftoke,  and  afterward  re£lor  of  Houghton 
le  Spring.  He  publiChed  an  account  of  his  Travels  ia 
1682  in  folio  }  and  in  1689,  his  Obfcrvations  on  An¬ 
cient  Edifices  of  Churches  yet  remaining  in  the  Eaft, 
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compared  with  Eufebius :  alfo  the  Proleftant  Monaftery, 
or  Chriftian  Oeconomics.  He  died  in  1724. 

WHEELINGS,  in  the  military  art,  are  different 
motions  made  both  by  horfe  and  foot,  either  to  the  right 
and  left,  or  to  the  right  and  left  about. 

General  Rules  for  WHEELING. — The  circle  is  divid¬ 
ed  into  four  equal  points  :  thence,  wheeling  to  the  right 
or  left,  is  only  a  quarter  of  the  circle  \  wheeling  to  the 
right  or  left  about,  is  one  half  of  the  circle. 

When  you  wheel  to  the  right,  you  are  to  clofe  to  the 
right,  fo  near  as  to  touch  your  right-hand  man,  but  with¬ 
out  prefling  him  \  and  to  look  to  the  left,  in  order  to 
bring  the  rank  about  even. 

When  you  wheel  to  the  left,  you  are  to  clofe  to  the 
left,  and  look  to  the  right  as  above  direfled.  This  rule 
will  ferve  for  all  the  wheeling  by  ranks-,  as  when  a  bat¬ 
talion  is  marching  by  fubdivifions  with  their  ranks  open, 
then  each  rank  wheels  diftin£lly  by  itfelf,  when  it  comes 
to  the  ground  on  which  the  ranks  before  it  wheeled, 
but  not  before. 

In  wheeling,  the  men  arc  to  take  particular  care 
neither  to  open  nor  clofe  their  ranks,  and  to  carry  their 
arms  well. 

In  w'heeling,  the  motion  of  each  man  is  quicker  or 
flower,  according  to  the  diftance  he  is  from  the  right  or 
the  left :  thus,  when  you  wheel  to  the  right,  each  man 
moves  quicker  than  his  right-hand  man  *,  and  wheeling 
to  the  left,  each  man  moves  quicker  than  his  left-hand 
m&n  \  the  circle  that  every  man  wheels  being  larger, 
according  to  the  diftance  he  is  from  the  hand  he  wheels 
to  as  may  be  feen  by  deferibing  feveral  circles  within 
one  another,  at  two  feet  diftance  from  each,  which  is 
nearly  the  fpace  every  man  is  fuppofed  to  take  up. 

WHELK,  a  fpecies  of  ftiell-fifti.  See  BucciNUM, 
Conchology  Index. 

WHELP,  the  young  of  a  dog,  fox,  lion,  or  any  wild 
beaft. 

Whelps,  in  a  (hip,  the  Teaman’s  term  for  thofa 
brackets  which  are  fet  up  on  the  capftan  clofe  under  the 
bars-,  they  give  the  fweep  to  it,  and  are  fo  contrived 
that  the  cable  winding  about  them  may  not  furge  fo 
much  as  it  might  otherwife  do  if  the  body  of  the  cap¬ 
ftan  were  quite  round  and  fmooth. 

WHE  TSTONE,  a  ftone  fo  called,  becaufe  it  ferves 
for  the  whetting  of  edge  tools  upon.  See  Mineralogy 
Index . 

WHEY,  the  ferum  or  watery  part  of  milk. 

WHIDAH,  a  kingdom  of  Africa,  on  the  coaft  of 
Guinea,  and  to  the  weft  of  the  Gold  Coaft  -,  extending 
about  10  miles  along  the  fea.  It  is  a  populous-country, 
well  furnifhed  with  large  villages  y  and  there  are  fo 
many  fmall  ones,  that  they  are  not  above  a  mufket-fhot 
from  each  other. — The  houfes  are  fmall,  round  at  the 
top,  and  encompaffed  with  mud  walls- or  hedges,  to¬ 
gether  with  a  great  number  of  all  forts  of  beautiful  and 
lofty  trees,  which  afford  the  moil  beautiful  profpeflrin 
the  world,  infomuch  that  thofe  that  have  been  here  re- 
prefent  it  as  a  perfect  paradife.  The  fields  are  always 
green,  and  they  cultivate  beans,  potatoes*  and  fruits  ; 
nor  will  the  negroes  here  let  a  foot  of  ground  remain 
uncultivated.  They  fow  again  the  very  next  day  after 
they  have  reaped.  The  inhabitants  are  greatly  civili¬ 
zed,  very  refpe£lful  to  each  other,  efpecially  to  their 
fuperiors,  and  very  induftrious.  1  he  women  brew  the 
beer,  drefs  the  vi&uals,  and  fell  nil  forts  of  commodities 


at  the  market.  Thofe  that  are  rich  employ  their  wives  WhidaTT 
and  flaves  in  tilling  the  land,  and  they  carry  on  a  con-  I{  - 
fiderable  trade  with  the  produft,  as  well  as  in  flaves  \ 
for  fome  of  them  are  able  to  deliver  1000  of  the  latter 
every  month.  The  chief  men  have  generally  40  or  50 
wives,  the  principal  captains  300  or  400,  and  the.king 
4000  or  5000.  They  are  extremely  jealous,  and,  on 
the  leaft  fufpicion,  will  fell  them  to  the  Europeans  for 
flaves.  If  any  one  happen  to  touch  one  of  the  king’s 
wives  accidentally,  he  is  doomed  to  perpetual  flavery.  It 
is  no  wonder  then  that  the  women  are  not  fond  of  being 
the  king’s  wives  ;  and  fome  of  them  will  prefer  a  fpeedy 
death  to  fuch  a  miferable  life.  They  have  no  diftinc- 
tion  of  hours,  days,  weeks,  months,  or  years.  The  rite 
of  circumcifion  is  ufed  here  •,  but  they  are  not  able  to 
tell  why  they  ufe  it,  nor  whence  it  is  derived.  They 
are  fuch  great  gamefters,  that  they  will  flake  all  they 
have  at  play,  not  excepting  their  wives  and  children. 

They  have  a  vaft  number  of  idols  *,  and  they  deify  the 
moft  contemptible  animal  that  they  fee  firft  in  a  morn¬ 
ing,  and  even  flocks  and  ftones.  Their  principal  re¬ 
gard  is  for  fnakes,  very  high  trees,  and  the  fea.  An 
Englifli  fa6lor,  juft  arrived,  found  a  fnake  in  the  houfe 
belonging  to  the  faflory,  and  killed  it  without  the  leaft: 
fcruple  which  fo  incenfed  the  negroes,  that  they  were 
for  revenging  the  death  of  the  fnake,  not  only  upon  him 
that  killed  it,  but  upon  the  whole  fa£lory  ;  but  by 
means  of  prefents,  and  the  interpofition  of  the  people  of 
the  other  faflories,  the  affair  was  made  up,  and  the  fnake 
honourably  interred.  However,  to  prevent  fuch  acci¬ 
dents,  they  gave  them  warning  not  to  do  the  like  for 
the  future.  They  have  oxen,  cows,  goats,  fheep,  hogs, 
turkeys,  ducks,  and  hens  \  which  laft  are  extremely 
plentiful.  There  are  many  elephants,  buffaloes,  tigers,, 
feveral  kinds  of  deer,  and  a  fort  of  hares.  The  fruits 
are  citrons,  lemons,  oranges,  bananas,  tamarinds,  Sc c. 
and  they  have  vaft  numbers  of  palm-trees,  from  which 
they  obtain  wine.  Whidah  wTas  conquered  by  the  king 
of  Dahomy.  Their  trade  confifts  of  flaves,  elephants 
teeth,  wax,  and  honey.  The  Englifh  fa&ory  is  200 
miles  eaft  of  Gape  Coaft  Caftle,  within  land.  Bows, 
arrows,  beautiful  affaguays,  and  clubs,  are  the  principal 
weapons  of  the  nation. 

WHIDAW-Bird.  See  Emberiza,  Ornitholo¬ 
gy  Index . 

WHIG,  a  perfon*  belonging  to  a  political  party  irr 
Britain,  oppofite  to  the  Tories.  See  Tories,  and  Bri¬ 
tain; 

WHIM  BREL.  See  Scolopax,  Ornithology 

Index. 

WHIN.  See  Ulex,  Botany  Index. 

WHINGHAT.  See  Motacilla,  Ornithology 
Index . 

WHIP,  or  Whip -Staff,  in  a  fliip,  a  piece  of  timber, 
in  form  of  a  ftrong  llaff,  faftened  into  the  helm,  for  the 
fteerfman,  in  fmall  ftiips,  to  hold  in  his  hand,  in  order  to 
move  the  rudder,  and  dire6l  the  fliip. 

WHIRLPOOL,  an  eddy,  vortex,  or  gulf,  where 
the  water  is  continually  turning  round. 

Thofe  in  rivers  are  very  common,  from  various  acci¬ 
dents,  and  arc  ufually  very  trivial,  and  of  little  confer 
quence.  In  the  fea  they  are  more  rare,  but  more  dan¬ 
gerous.  Sibbald  has  related  the  effe&s  of  a  very  re¬ 
markable  marine  whirlpool  among  the  Orcades,  which ♦ 
would  prove  very  dangerous  to  ftrangers,  though  it  is 

of 
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Whirlpool,  of  no  confequence  to  the  people  who  are  vifed  to  it. 

■Whirlwind.  This  is  not  fixed  to  any  particular  place,  but  appears  in 
""  various  parts  of  the  limits  of  the  fea  among  thefe  ifiands. 
Wherever  it  appears,  it  is  very  furious;  and  boats,  &c. 
would  inevitably  be  drawn  in  and  perilh  with  it;  but 
the  people  who  navigate  them  are  prepared  for  it,  and 
always  carry  an  empty  veflel,  a  log  of  wood,  or  large 
bundle  of  flraw,  or  fome  fuch  thing  in  the  boat  with 
them;  as  foon  as  they  perceive  the  whirlpool,  they  tofs 
this  within  its  vortex,  keeping  themfelves  out  :  this 
fubdance,  whatever  it  be,  is  immediately  received  into 
the  centre,  and  carried  under  water;  and  as  foon  as 
this  is  done,  the  furface  of  the  place  where  the  whirl¬ 
pool  was  becomes  finooth,  and  they  row  over  it  with 
fafety  ;  and  in  about  an  hour  they  fee  the  vortex  be¬ 
gin  again  in  fome  other  place,  ufually  at  about  a  mile’s 
didance  from  the  fird. 

WHIRLWIND,  a  wind  which  moves  in  a  fpiral 
direction,  as  well  as  horizontally,  which  is  exceedingly 
rapid  and  impetuous,  but  only  of  fhort  duration. 

Dr  Franklin’s  opinion  of  the  origin  of  whirlwinds 
lias  been  already  given  in  the  article  IVATER-Spout.  If 
his  theory  be  true,  it  will  follow,  that  no  hurricane  fi¬ 
ver  can  be  fo  violent  as  to  remove  an  obflacle  of  the  fize 
of  only  one  cubic  inch,  provided  tjiat  was  fupported  by 
a  power  equivalent  to  15  pounds ;  for  this  is  the  utmod 
force  of  the  atmofpliere  when  ruihing  into  a  perfeft  Va¬ 
cuum,  which  never  could  take  place  in  the  centre  of  a 
whirlwind  or  water-fpout.  Indeed,  notwithdanding  the 
dreadful  effefis  fometimes  obferved  from  hurricanes  and 
whirlwinds,  we  lhall  eafily  perceive,  that  the  utmod  of 
their  power  always  falls  very  far  ftiort  of  this.  The  di¬ 
minution  of  the  fpecific  gravity  of  the  air  by  only  one- 
fourth  in  the  middle  of  the  column,  would  produce  fuch 
an  afflux  of  air  from  all  quarters,  that  an  obflacle  pre¬ 
fen  ting  a  furfaee  of  one  foot  fquare,  would  require  a  force 
of  504  pounds  to  prevent  it  from  being  carried  away  ; 
which  the  flrongefl  walls  that  can  be  built  by  human 
art  could  fcarce  refill.  Nay,  even  the  tenth  part  of 
this,  or  the  diminution  of  the  gravity  of  the  atmofphere 
by  one-fortieth  part,  would  produce  a  preffiire  of  up¬ 
wards  of  50  pounds  on  every  fquare  foot  of  furface, 
which,  it  is  to  be  doubted,  whether  any  of  our  common 
houfes  could  refill. 

Some  philofophers  aferibe  the  vacuum  in  the  atmo¬ 
fphere,  to  whieh,  according  to  Dr  Franklin’s  theory, 
whirlwinds  are  owing,  to  a  llream  of  ele&ric  matter 
ruihing  with  violence  into  the  atmofphere  out  of  the 
earth.  But  they  do  not  inform  us  how  this  matter  comes 
to  be  accumulated  in  that  part  of  the  earth  ;  what  in¬ 
duces  it  to  pafs  out  of  the  earth  ;  how  it  palfes  invifibly 
through  pure  air;  or  what  ferves  it  for  a •  conductor. 
It  feems  to  be  the  falhion  among  certain  philofophers  to 
aferibe  every  phenomenon,  with  the  caufe  of  which  we 
are  unacquainted,  to  ele&ricity.  But  this  is  merely 
fubftituting  a  new  name,  and  ferves  rather  to  retard 
than  advance  our  knowledge  of  nature. 

Some  kinds  of  whirlwinds  move  with  a  flow  motion, 
and  are  injurious  only  by  their  vortex  ;  while  others 
feem  to  do  mifehief  as  well  by  their  progreffive  as  their 
whirling  motion.  Of  this  kind  are  thofe  called  typhons  ; 
which,  by  their  frequently  following  the  courfe  of  ri¬ 
vers,  feem  thus  alfo  to  difeover  their  ele&rical  origin. 
Of  the  dedru&ive  effefis  of  thefe,  we  have  an  inftance 
in  what  happened  in  Charlellown  in  South  Carolina,  on 
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the  ill  of  June  1761.  It  was  firft  obferved  about  noon,  Whirlwind 
on  land,  upwards  of  50  miles  well  by  fouth  of  Charlef-  II 
town,  and  dellroyed  feveral  houfes,  &cc*  as  it  paffed 
along,  in  many  places  making  wide  avenues  through 
the  woods ;  from  whence  every  tree  and  Ihrub  was  torn 
up,  and  great  branches  of  trees  were  driven  about  in 
the  column  as  it  palled  along.  It  diredled  its  courfe 
to  Afhley  river,  down  which  it  came  with  furprifing 
Velocity ;  in  its  appearance  refembling  a  column  of 
fmoke  or  vapour,  whole  motion  was  very  irregular  and 
tumultuous.  Its  momentum  was  fo  great,  that  Alhley 
river  was  ploughed  to  the  bottom,  and  the  channel  laid 
bare.  As  it  came  down  this  river,  it  made  a  conllant 
noife  like  thundel* ;  its  diameter  being  computed  about 
300  fathoms.  It  was  met  at  White  Point  by  another  of 
the  fame  kind  which  came  down  Cooper’s  river,  but  with 
inferior  flrength  ;  however,  on  their  meeting  together, 
the  agitation  of  the  air  was4 much  greater,  while. the 
clouds,  which  were  driving  in  all  dire&ions  to  the  place, 
feemed  to  be  precipitated,  and  whirled  round  with  in¬ 
credible  velocity.  It  then  fell  upon  the  (hipping  in  the 
road  ;  entirely  dcllroying  fome,  and  damaging  others; 
being  fcarce  three  minutes  in  its  paflage,  though  the  di- 
llanee  was  near  two  leagues.  In  that  (hurt  time  it  did 
damage  to  the  amount  of  20,oool. ;  and  had  not  its  di¬ 
rection  been  altered  by  that  gull  which  came  down 
Cooper’s  river,  it  mull  have  totally  dellroyed  Charlef- 
town,  as  no  obdacle  whatever  feemed  capable  of  refill¬ 
ing  its  fury. 

WHISKY,  a  term  fignifying  water,  and  applied  in 
Scotland  and  in  Ireland  to  a  didilled  liquor  drawn  from 
barley. 

WHISPERING-places.  See  Acoustics,  N°  24. 

WHIST,  a  well  known  game  at  cards,  which  re¬ 
quires  great  attention  and  filence ;  hence  the  name. 

This  game  is  played  by  four  perfons,  who  cut  for 
partners;  the  two  highell  and  the  two  loweH  are  toge¬ 
ther,  and  the  partners  fit  oppofite  to  each  other  :  the 
perfon  who  cuts  the  lowed  card  is  to  deal  firft,  giving 
one  at  a  time  to  each  perfon,  till  he  comes  to  the  lad 
card,  which  is  turned  up  for  the  trump,  and  remains 
on  the  table  till  each  perfon  has  played  a  card.  The 
perfon  on  the  left  hand  fide  of  the  dealer  plays  firfl,  and 
whoever  wins  the  trick  is  to  play  again,  thus  going  on 
till  the  cards  are  played  out.  The  ace,  king,  queen,  and 
knave  of  trumps,  are  called  honours  ;  in  cafe  any  three 
of  thefe  honours  have  been  played  between,  or  by  either 
of  the  two  partners,  they  reckon  for  two  points  towards 
the  game  ;  and  if  the  four  honours  have  been  played  be¬ 
tween,  or  by  either  of  the  two  partners,  they  reckon  for 
four  points  towards  the  game,  the  game  confiding  of 
ten  points.  The  honours  are  reckoned  after  the  trieks ; 
all  above  fix  tricks  reckoning  alfo  towards  the  game. 

General  Rules  for  playing  the  Game  of  WHIST .— 

I.  He  who  is  to  play  fird  Ihould  lead  from  the  dronged 
fill t.  If  he  has  a  fequence  of  king,  qheen,  and  knave, 
or  queen,  knave  and  ten,  he  may  fafely  lead  the  highed 
of  the  fequence  ;  but  if  he  has  five  or  fix  in  number,  he 
mud  begin  with  the  lowed.  He  mud  always  begin 
with  the  highed  trump,  by  which  he  forces  out  the  fu- 
perior  trumps,  and  can  come  in  again,  to  make  his  drong 
fuit. 

2.  He  Ihould  never  be  afraid  to  play  trumps  when  he 
has  five  in  his  hand,  even  of  the  fmalled,  although  he 
may  not  have  any  good  cards  of  any  other  fuit. 

3.  With 
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Whitt.  3.  With  ace  and  king  of  any  two  fuits,  and  Only  two 
three  fmall  trumps,  the  aces  and  kings  fhould  be 
played  out,  in  order  to  make  as  many  tricks  as  poflible  ; 
and  having  but  two  or  three  fmall  trumps,  he  fhould 
never  force  his  partner  to  trump,  if  lie  finds  he  cannot 
follow  fuit ;  but  endeavour  to  throw  the  lead  into  his 
partner’s  hand. 

4.  He  fhould  in  general  return  his  partner’s  lead,  un- 
lefs  he  has  fome  capital  cards  of  his  own. 

5.  As  this  game  is  played  with  the  lurch,  that  is,  to 
fave  half  the  flake,  five  points  mufl  be  made  before  the 
game  is  out  :  he  fhould  not  venture  to  play  trumps 
when  he  is  four  of  the  game,  unlefs  he  is  very  flrong, 
having  at  leaf!  an  honour  and  three  trumps,  or  ace, 
king,  and  two  fmall  ones. 

6.  When  the  game  is  fcored  nine,  at  which  flage  the 
honours  reckon  for  nothing,  he  fliould  be  flill  more  cau¬ 
tious  how  he  plays  trumps,  even  if  he  is  flrong  in  hand, 
and  give  his  partner  an  opportunity  of  trumping  the  ad- 
verfaries  fuits,  in  cafe  he  is  deficient  in  them. 

7.  If  his  adverfaries  are*  fix  or  feven  love  of  the  game, 
he  fhould  play  a  forward  or  bold  game,  that  he  may 
have  a  chance,  at  the  rlfk  of  a  trick  or  two,  to  come 
up  with  them.  If  he  has  but  three  trumps  and  other 
good  cards,  he  may  play  trumps,  efpecially  if  he  has  a 
fequence,  or  queen,  knave,  and  a  fmall  one. 

8.  He  fhould  always  rilk  a  trick  or  two  when  the 
game  is  much  in  his  favour  5  becaufe  a  new  deal  is  of 
greater  confequence  to  the  adverfary  than  one  or  two 
points  are  to  him. 

9.  When  the  player  finds  there  is  a  likelihood  of  ei¬ 
ther  faving  the  game  or  his  lurch,  he  fhould  rifk  the  odd 
trick  ;  but  if  the  game  is  five  all,  and  he  can  make  two 
tricks  in  his  own  hand,  he  fhould  make  them,  in  order 
to  fecure  the  difference  of  two  points,  which  make  the 
game  near  two  to  one  in  his  favour. 

10.  A  good  player  fhould  begin  with  a  fmall  trump, 
when  he  has  ace,  king,  and  four  fmall  ones ;  for  this 
reafon,  if  his  partner  has  a  better  trump  than  the  laft 
player,  which  is  an  equal  wager  but  he  has,  he  has  a 
chance  ®f  fetching  out  all  the  trumps,  by  having  three 
rounds  of  them. 

11.  The  odds  are  always  in  his  favour  that  his  part¬ 
ner  holds  an  honour  ;  confequently  if  he  has  king, 
queen,  and  four  fmall  ones,  he  fliould  begin  with  a  fmall 
one. 

12.  When  queen,  knave,  and  four  fmall  trumps  are 
dealt  him,  he  fhould  play  a  fmall  one  firfl,  the  odds  be¬ 
ing  in  his  favour  that  his  partner  holds  an  honour  $  if 
he  has  knave,  ten,  and  four  fmall  trumps,  he  fhould  alfo 
begin  with  a  fmall  one,  for  the  fame  reafon. 

13.  If  he  has  knave,  ten,  eight,  and  three  fmall 
trumps,  the  knave  fhould  be  played  firfl,  by  which 
means  the  nine  may  be  prevented  from  winning  a  trick, 
dhe  odds  being  in  his  favour  that  three  honours  are  play¬ 
ed  In  two  rounds. 

14.  If  an  honour  is  turned  up  againfl  him  on  his  left 
hand,  and  he  has  ten,  nine,  and  eight,  with  two  or  three 
fmall  trumps  \  when  he  is  to  play,  he  fhould  play  through 
the  honours  with  the  ten,  which  will  force  the  dealer  to 
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play  his  honour  to  a  difadvantage,  if  the  dealer  does  not  Whitt, 
choofe  to  leave  it  to  the  option  of  his  adverfary  whether  -v*— 
he  will  pafs  it  or  not ;  but  if  he  has  fix  trumps  of  a  lower 
denomination,  and  not  ten,  nine,  and  eight,  and  no  ho¬ 
nour  turned  up  againfl  him,  he  fhould  begin  with  a  fmall 
one. 

I5#  general,  when  he  has  two  capital  cards  in 
trumps,  and  two  or  three  fmall  ones,  he  fliould  begin 
with  a  fmall  one,  for  the  reafon  affigned  in  N°  12. 

16.  When  he  has  ace,  king,  knave,  and  two  fmall 
trumps,  or  even  one  fmall  trump,  by  firfl  playing  the 
king,  and  putting  the  lead  into  his  partner’s  hand,  who 
will  play  a  trump  •,  judging  him  to  have  ace  and  knave, 
from  his  beginning  with  the  king  :  in  this  cafe  the 
knave  fliould  be  fineffed  (a),  nothing  being  againfl  him 
but  the  queen. 

17.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 
by  playing  the  knave  firfl,  it  is  odds  but  in  two  rounds 
of  trumps  the  nine  falls,  or  he  may  fineffe  the  eight 
when  his  partner  returns  trumps. 

18.  With  five  trumps  of  a  lower  denomination,  he 
fhould  begin  with  the  fmallefl,  unlefs  he  has  a  fequence 
of  ten,  nine,  and  eight  5  then  he  fliould  begin  with  the 
ten. 

19.  When  he  lias  king,  queen,  ten,  and  one  fmall 
trump,  he  mufl  begin  with  the  king,  and  wait  for  his 
partner’s  return  of  the  trumps,  in  order  to  fineffe  the 
ten,  by  which  means  he  may  win  the  knave. 

20.  In  order  to  prevent  the  ten  from  winning,  when 
he  has  queen,  knave,  nine,  and  one  fmall  trump,  he 
mufl  begin  with  the  queen.  And  in  cafe  he  has  knave, 
ten,  eight,  and  one  fmall  trump,  he  fhould  begin  with 
the  knave,  that  the  nine  may  not  win. 

21.  If  he  has  ten,  nine,  eight,  and  one  fmall  trump, 
he  fhould  begin  with  the  ten  \  thereby  he  flrengthens 
his  partner’s  hand,  leaving  it  at  his  option  to  take  it  or 
not. 

22.  He  fliould  begin  with  a  fmall  one,  when  he  has 
the  ten  and  three  fmall  trumps. 

23.  If  he  has  a  good  fuit,  and  ace,  king,  and  four 
fmall  trumps,  he  mufl  play  three  rounds  of  trumps,  in 
order  to  fecure  his  flrong  fuit  from  being  trumped. 

24.  When  he  has  king,  queen,  ten,  and  three  fmall 
trumps,  he  fhould  begin  with  the  king,  becaufe  he  has  a 
chance  of  the  knave’s  coming  down  in  the  fecond  round  5 
and  to  fecure  his  flrong  fuit,  he  fhould  not  wait  to  fineffe 
the  ten.  If  he  fhould  have  queen,  knave,  and  three  fmall 
trumps,  and  fome  good  fuit  to  make,  he  mufl  begin  with 
a  fmall  one. 

25.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 
with  a  flrong  fuit,  he  fhould  begin  with  the  knave,  in 
order  to  make  the  nine  fall  in  the  fecond  round ;  but  i£ 
he  has  knave,  ten,  and  three  fmall  trumps,  with  a  good 
fuit,  he  fhould  play  a  fmall  one  firfl. 

26.  With  ten,  nine,  eight,  and  one  fmall  trump,  pro¬ 
vided  he  has  a  good  fuit,  he  fhould  begin  with  the  ten  5 
by  which  means  he  may  get  the  trumps  out,  and  have  a 
chance  of  making  his  flrong  fuit. 

The  following  obfervations  will  enable  a  player  to 
know  that  his  partner  has  no  more  of  a  fuit  -which  either 
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^iem  ^ias  Played.  Suppofe  lie  leads  from  queen,  ten, 
v~n"  '  nine,  and  two  fmall  cards  of  any  fuit,  the  fecond  hand 
puts  on  the  knave,  his  partner  plays  the  eight  j  in  this 
cafe,  he  having  queen,  ten,  and  nine,  it  is  a  demonftra- 
tion,  if  his  partner  plays  well,  that  he  can  have  no  more 
of  that  fuit.  By  that  difcovery,  he  may  play  his  game 
accordingly,  either  by  forcing  his  partner  to  trump 
that  fuit,  if  he  is  ftrong  in  trumps,*  or  by  playing  an¬ 
other  fuit.  If  he  has  king,  queen,  and  ten  of  a  fuit* 
and  he  leads  his  king,  his  partner  plays  the  knave  5  this 
alfo  demon  ft  rates  he  has  no  more  of  that  fuit.  If  he  has 
king,  queen,  and  many  more  of  a  fuit,  and  begins  with 
the  king,  in  fome  cafes  it  is  good  play  in  a  partner, 
when  he  has  the  ace  and  one  fmall  card  in  that  fuit  on¬ 
ly,  to  win  the  king  with  the  ace  j  for  fuppofe  the  part¬ 
ner  to  be  very  lining  in  trumps,  by  taking  the  king 
with  the  ace,  he  gets  the  lead  and  trumps  out,  and  hav¬ 
ing  cleared  the  board  of  trumps,  his  partner  returns  his 
lead  ^  and  the  ace  being  out*  there  is  room  for  him  to 
make  that  whole  fuit,  which  could  not  have  been  done 
if  the  partner  had  kept  the  ace.  Suppofe  he  has  no 
other  good  card  in  his  hand  befides  that  fuit,  lie  lofes 
nothing  by  the  ace’s  taking  his  king  and  if  it  ihould 
fo  happen  that  he  has  a  good  card  to  bring  in  that  fuit, 
he  gains  all  the  tricks  which  he  makes  to  that  fuit  by 
this  method  of  play  :  as  his  partner  has  taken  his  king 
with  the  ace,  and  trumps  out  upon  it,  he  has  reafon  to 
imagine  that  his  partner  has  one  of  that  fuit  to  return 
him ;  for  which  reafon  he  ftiould  not  throw  away  any  of 
that  fuit,  even  to  keep  a  king  or  queen  guarded. 

Method  of  playing  when  an  honour  is  turned  up  on  the 
right  hand, — Suppofe  the  knave  is  turned  up  on  his  right 
hand,  and  that  he  has  king,  queen,  and  ten  5  in  order  td 
win  the  knave,  he  muft  begin  with  the  king  5  by  which 
means,  his  partner  may  fuppofe  him  to  have  queen  and 
ten  remaining,  efpecially  if  he  has  a  fecond  lead,  and  he 
does  not  proceed  to  play  the  queen. 

Suppofe  the  knave  turned  up  as  before,  and  he  has 
ace,  queen,  and  ten,  by  playing  his  queen,  it  anfwers 
the  purpofe  of  the  former  rule. 

When  the  queen  is  turned  up  on  his  right  hand,  and 
he  has  ace,  king,  and  knave,  by  playing  his  king,  it  an¬ 
fwers  the  fame  purpofe  of  the  former  rule. 

In  cafe  an  honour  is  turned  up  on  his  left  hand,  fup- 
pofmg  he  Ihould  hold  no  honour,  he  ftiould  play  trumps 
through  the  honour  as  foon  as  he  gets  the  lead  •,  but  if 
he  ftiould  hold  an  honour  (except  the  ace),  he  muft:  be 
cautious  how  he  plays  trumps,  becaufe,  in  cafe  his  part¬ 
ner  holds  no  honour,  his  adversary  will  play  his  own 
game  upon  him. 

Method  of  playing  the  fequences — The  higlreft  in  fe- 
quences  of  trumps  ftiould  be  played,  unlefs  he  has  ace, 
king,  and  queen ;  and  then  he  ftiould  play  the  loweft, 
which  informs  his  partner  of  the  ftate  of  his  game.  ’ 

When  lie  hashing,  queen,  and  knave,  and  two  fmall 
ones,  which  are  not  trumps,  he  ftiould  begin  with  the 
knave,  whether  he  is  ftrong  in  trumps  or  not,  as  he 
makes  way  for  the  whole  fuit  by  getting  the  ace  out. 

If  he  is  ftrong  in  trumps,  and  has  a  fequence  of  queen, 
knave,  ten,  and  t  wo  fmall  cards  of  a  fuit,  he  ftiould  play 
the  higheft  of  his  fequence  ;  for  if  either  of  the  adverfa- 
ries  ftiould  trump  that  fuit  in  the  fecond  round,  being 
alfo  ftrong  in  trumps,  he  will  make  the  remainder  of 
that  fuxt,  by  fetching  out  the  trumps.  When  he  has 
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knave,  ten,  and  nine,  and  two  fmall  cards  of  a  fuit,  he 
may  play  in  the  like  manner.  s 

If  king,  queen,  and  knave,  and  one  fmall  card  of  any 
fuit,  is  the  cafe,  whether  ftrong  in  trumps  or  not,  he 
ftiould  play  the  king  ^  and  when  there  are  only  four  in 
number,  the  fame  method  of  play  ftiould  be  obferved  by 
inferior  fequences. 

When  weak  in  trumps,  he  ftiould  begin  by  the  loweft: 
of  the  fequence,  provided  he  has  five  in  number,  becaufe 
if  his  partner  has  the  ace  of  that  iuit  he  will  make  it, 
If  he  has  the  ace  and  four  fmall  cards  of  a  fuit,  and 
weak  in  trumps,  leading  from  that  fuit,  he  ihould  play 
Lhe  ace.  When  ftrong  in  trumps,  the  game  may  be 
played  other  wife. 

How  to  make  a  flam, ,  or  win  every  trick, ~ Suppofe  A 
and  B  partners  againll  C  and  D,  and  C  to  deal,  A  to 
ha\  e  the  king,  knave,  and  nine,  and  ftven  of  hearts, 
whii  h  are  trumps,  a  quart-major  in  fpades,  a  tierce-major 
in  diamonds,  and  the  ace  and  king  of  clubs.  Then  fup¬ 
pofe  B  to  have  nine  fpades,  two  clubs,  and  two  diamonds. 
Alio  fuppofe  D  to  have  ace,  queen,  ten,  and  eight  of 
trumps,  with  nine  clubs,  and  C  to  have  five  trumps  and 
eight  diamonds.  A  leads  a  trump,  which  D  wins,  and 
D  is  to  play  a  club,  which  his  partner  C  is  to  trump  5  C 
leads  a  trump,  which  his  partner  D  wins  3  D  then  will 
lead  a  club,  which  C  will  trump  5  and  C  will  play  a 
trump,  which  D  will  win  ;  and  D  having  the  beft  trump 
will  play  it ;  after  which  D  having  feven  clubs  in  hi$ 
hand,  makes  them,  fo  that  he  flams  A  and  B. 

How  to  play  any  hand  of  cards  according  to  the  nearejl 
calculations  of  his  partner's  holding  certain  winning 
cards  :  5 

1.  That  he  has  not  one  certain  winning 

card,  is  *  -  -  2  to  I 

2.  That  he  has  not  two  certain  winning 

cards,  is  -  -  -  iy  to  2 

But  it  is  about  5  to  4  that  he  has  one 

of  both,  or  -  -  32  to  25 

3.  That  he  has  one  card  out  of  any  three 

certain  winning  cards,  is  about  y  to  2 

4.  That  he  has  not  three  certain  winning 

cards  is  about  31  to  1,  or  -  681  to  22’ 

5.  That  he  has  not  two  of  them,  is  about 

7  to  2,  or  -  -  ^  -  547  to  1 56 

6.  That  he  has  not  one  of  them,  is  about 

7  to  6,  or  *  -  -  378  to  325 

7.  That  he  holds  one  or  two  of  them,  is 

in  his  favour  about  13  to  6,  or  481  to  222 

8.  And  about  5  to  2,  that  he  holds  1,  2, 

or  all  three  of  them. 

The  ufe  of  thefe  calculations  is  for  a  whift-player  to 
play  his  cards  to  the  moil  advantage.  For  inllance, 

As  the  firft  calculation  is  two  to  one  that  his  partner 
does  not  hold  one  certain  winning  card. — Suppofe  then 
a  fuit  is  led,  of  which  the  fecond  player  has  t lie  king 
and  a  fmall  one  only,  he  ftiould  put  on  the  king,  be¬ 
caufe  the  odds  are  in  his  favour,  that  the  third  player 
cannot  win  it.  For  the  fame  reafon,  when  he  is  fe¬ 
cond  player,  and  to  lead,  he  ftiould  play  a  king  in  pre¬ 
ference  to  a  queen,  becaufe  it  is  two  to  one  the  ace  does 
not  take  it  5  but  it  is  five  to  four  the  queen  will  be 
taken  by  either  ace  or  king,  which  may  be  in  the  third 
hand. 


Whilt 


According 
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ihift,  According  to  the  fecond  calculation,  of  Its  being  five 
to  four  that  his  partner  holds  one  certain  winning  card 
out  0f  any  two  :  If  he  has  two  honours  in  any  fuit,  he 
can  play  to  an  advantage,  knowing  it  is  five  to  four  in 
favour  of  his  partner’s  having  one  of  the  two  honours  } 
and  by  the  fame  rule,  if  he  is  fecond  player,  having  a 
queen  and  one  fmall  card,  by  playing  the  queen  he  plays 
five  to  four  againft  himfelf. 

It  is  obvious,  from  the  third  calculation,  which  proves 
it  to  be  five  to  two  that  his  partner  has  one  card  out  of 
any  three  certain  winning  cards,  that  he  who  plays  the 
knave  fecond  hand,  having  but  the  knave  and  one  fmall 
card  of  the  fame  fuit,  mull  play  five  to  two  againft  him¬ 
felf,  and  difcovers  his  game  to  a  great  difadvantage  ;  for 
which  reafon,  he  fhould  play  the  loweft  of  any  fequence 
which  he  may  hold  in  his  hand,  as  the  knave,  if  he  has 
king,  queen,  and  knave  ;  the  ten,  if  he  has  queen,  knave, 
and  ten,  &c.  By  fo  doing,  his  partner  has  an  opportu¬ 
nity  of  judging  what  card  to  play  in  that  fuit,  according 
to  the  odds  for  or  againft  him. 

Hoyle's  From  the  above  calculation,  if  he  has  ace,  king,  and 
nesim-  two  fmall  trumps,  he  is  entitled  to  win  four  tricks  out 
1  wfty  of  fix,  provided  he  has  four  winning  cards  of  any  fuit ) 
vortt  or  £ve  tnc^s  out  of  feven,  if  he  has  five  winning  cards 
of  any  fuit  :  by  playing  two  rounds  of  trumps,  and  ta¬ 
king  out  eight  of  them,  it  is  five  to  two  but  his  partner 
has  a  third  trump  \  and  if  it  fhould  be  fo,  he  makes  the 
tricks  intended. 

WHISTON,  William,  an  Englifli  divine  of  great 
parts,  uncommon  learning,  and  of  lingular  character, 
was  born  in  1667  at  Norton  near  TwycrofTe  in  the 
county  of  Leicefter,  where  his  father  was  re£lor.  He 
was  admitted  of  Clarehall,  Cambridge,  where  he  pur- 
fued  his  ftudies,  particularly  in  the  mathematics,  and 
commenced  tutor  \  which  his  ill  health  at  length  forced 
him  to  decline.  Having  entered  into  orders,  he  became 
chaplain  to  Dr  More  bifhop  of  Norwich  in  1694  ;  and 
in  this  ftation  he  publifhed  his  firft  work,  entitled  A  New 
Theory  of  the  Earth,  &c.  in  which  he  undertook  to 
prove  the  Mofaic  do&rine  of  the  earth  perfectly  agree¬ 
able  to  reafon  and  philofophy.  This  work  brought  no 
fmall  reputation  to  the  author.  In  the  beginning  of 
the  1 8th  century  he  was  made  Sir  Ifaac  Newton’s  de¬ 
puty,  and  afterwards  his  fucceffor,  in  the  Lucafian  pro- 
fefforftiip  of  mathematics  j  when  he  refigned  a  living  he 
had  in  Suffolk,  and  went  to  refide  at  Cambridge.  About 
this  time  he  publifhed  feveral  fcientifical  works,  expla¬ 
natory  of  the  Newtonian  philofophy  \  and  he  had  the 
honour  to  be  one  of  the  firft,  if  not  the  very  firft,  who 
rendered  thefe  principles  popular  and  intelligible  to  the 
generality  of  readers.  About  the  year  1710,  he  was 
known  to  have  adopted  Arian  principles,  and  was  form¬ 
ing  proje&s  to  fupport  and  propagate  them  :  among 
other  things,  he  had  tranflated  the  Apoftolical  Confti- 
tutions  into  Englifli,  which  favoured  the  Arian  do&rine, 
and  which  he  afferted  to  be  genuine.  The  confequence 
was,  that  he  was  deprived  of  his  profefforfhip,  and  ba- 
nifhed  the  univerfity  \  he  neverthelefs  pur fued  his fch erne, 
by  publifhing  the  next  year  his  Primitive  Chriftianity 
Revived,  4  vols.  8vo,  for  which  the  convocation  fell 
upon  him  very  vehemently.  On  his  expulfion  from 
VOL.  XX.  Part  II. 


Cambridge,  Mr  Whifton  fettled  in  London  \  where,  Whifh>:-, 
without  fuffering  his  zeal  to  be  intimidated,  he  conti-  hitby. 

nued  to  write,  and  propagate  his  Primitive  Chriftianity,  '  — 

with  as  much  ardour  as  if  he  had  been  in  the  moft  tfou- 
rifliing  circumftances.  In  1721,  a  lubfcription  wa3 
made  for  the  fupport  of  his  family,  which  amounted  to 
470I.  For  though  he  drew  profits  from  reading  aftro- 
nomical  and  philofophical  le&ures,  and  alio  from  his  pub¬ 
lications,  which  were  very  numerous,  yet  thefe  of  them- 
felves  would  have  been  very  infufticient  :  nor,  when 
joined  with  the  benevolence  and  charity  of  thofe  who 
loved  and  efteemed  him  for  his  learning,  integrity,  and 
piety,  did  they  prevent  his  being  frequently  in  great 
diftrefs.  He  continued  long  a  member  of  the  church  of 
England,  and  regularly  frequented  its  fervice,  though  he 
difapproved  of  many  things  in  it  :  but  at  laft  he  went 
over  to  the  Baptifts,  and  attended  Dr  Forfttr’s  meeting 
at  Pinner’s  hall,  Broadftreet.  Among  other  performan¬ 
ces  not  fpecified  above,  he  wrote  Memoirs  of  his  own  life 
and  Writings,  which  contain  fome  curious  particulars. 

He  was  remarkable  for  fpeakingthe  plaineft  truths  on 
every  occafion,  and  to  perfons  of  every  degree.  During 
the  year  1725,  that  he,  with  Dr  Clarke,  Dr  Beikeley, 
and  others,  had  the  honour  to  attend  Queen  Caroline 
on  a  certain  day  of  every  week,  to  talk  of  the  prog  refs 
of  fcience,  her  majefty  one  evening  took  occafion  to  pay 
him  a  juft  compliment  on  his  truth  and  integrity,  re- 
quefting  that  he  would,  with  his  ufual  plainnefs,  point 
out  to  her  any  fault  that  he  plight  have  obferved  in  her 
condu£L  At  firft  he  begged  to  be  excufed,  adding,  that 
few  perfons  could  bear  to  have  their  faults  plainly  told 
to  them,  and  leaft  of  all  royal  perfonages,  who,  from 
their  elevation,  are  necefiarily  iurrounded  by  flatterers* 
to  whofe  lips  truth  is  a  ftranger.  Her  majefty  replied, 
that  he  was  to  confider  her  not  as  a  queen,  but  as  a  phi- 
lofopher  \  and  that  philofophy  is  of  very  little  ufe,  if  it 
cannot  enable  its  profeffors  to  bear  without  offence 
truths  neceffary  to  their  own  improvement.  Upon  this 
he  told  her,  that  the  greateft  fault  which  he  had  obfer¬ 
ved  in  her  conduft,  was  her  indecent  behaviour  in  the 
houfe  of  God,  which,  he  affured  her,  had  made  very 
unfavourable  impreffions  on  the  minds  of  many  perfons, 
who  coming  to  town  from  diftant  parts  of  the  country, 
had  gone  to  the  chapel  to  obtain  a  fight  of  her  majefty, 
the  king,  and  the  royal  family.  The  queen  made  no 
reply  \  but  in  about  fix  weeks  afterwards  renewed  her 
requeft,  that  Mr  Whifton  would  point  out  the  moft 
glaring  improprieties  in  her  conduct.  To  this  he  an¬ 
swered,  that  he  had  laid  down  a  maxim,  from  which  he 
could  not  deviate,  never  to  point  out  to  any  perfon  more 
than  one  fault  at  a  time,  and  never  to  give  a  fecond  re¬ 
proof  till  he  had  obferved  fome  good  confequence  to  have 
arifen  from  the  firft  (a).  Much  to  the  queen’s  honour, 

(he  was  pleafed  with  this  plain-dealing,  and  continued 
to  think  favourably  of  Mr  Whifton.  This  honeft,  but 
whimfical  and  credulous  man,  died  in  1762,  at  the  ad¬ 
vanced  age  of  95. 

WHITBY,  Dr  Daniel,  a  very  learned  Engliih 
divine,  was  born  in  1638,  and  bred  at  Oxford  \  where, 
in  1664,  he  was  ele&ed  perpetual  fellow  of  his  college. 

He  afterwards  became  chaplain  to  Dr  Seth  Ward,  bi- 

4  U  (hop 


(a)  Biftiop  Berkeley  was  prefent  at  thefe  conventions,  and  from  hisfon  we  received  the  account  we  have  given 
of  them.  They  are  likewife  mentioned,  but  not  ftated  fo  accurately,  by  Biftiop  Newton  in  his  own  Lift?. 
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ftiop  of  Salijfbury  ;  who  collated  him  in  1668  to  the  pre¬ 
bend  of  Yatefbury  in  that  church,  and  foon  after  to  that 
of  Kufborn  and  Burbach.  '  In  1672  he  was  admitted 
chanter  of  the  faid  church,  on  the  death  of  Mr  John 
South,  and  then,  or  foon  after,  re<5lor  of  St  Edmund’s 
church  in  Salifbury.  He  was  made  a  prebendary  of 
Taunton  Regis  in  1696,  and  died  in  1726.  He  was 
ever  ftrangely  ignorant  of  worldly  affairs,  even  to  a  de¬ 
gree  that  is  fcarcely  to  be  conceived.  His  writings  arc 
numerous,  and  well  known  ;  particularly  his  Commen¬ 
tary  on  the  New  Teftament. 

Whitby,  a  fea-port  town  in  the  north  riding  of 
Yorkfhire,  feated  on  the  river  Elk,  near  the  place  where 
it  falls  into  the  fea.  The  houfes  are  neat,  ffrong,  and 
convenient  ;  the  number  of  inhabitants  about  9000. 
Ship-building  is  their  principal  employment.  W.  Long, 
o.  24.  N.  Lat.  54.  30. 


WHITE,  one  of  the  colours  of  natural  bodies. 

WHITE  of  the  Eye ,  denotes  the  firft  tunic  or  coat  of 
the  eye,  called  albuginea.  See  Anatomy,  N°  142. 
White  of -Egg.  See  Albumen  and  Egg. 

WHITE  Friars,  a  name  common  to  feveral  orders  of 
monks,  from  being  clothed  in  a  white  habit. 

WHITE  Sect ,  is  a  bay  of  the  Frozen  ocean,  fo  called  in 
the  north  part  of  Mufcovy,  lying  between  Ruffian  Lap- 
land  and  Samoieda  ;  at  the  bottom  of  which  Hands  the 
city  of  Archangel.  This  was  the  chief  port  the  Ruffi¬ 
ans  had  before  their  conquelt  of  Livonia. 

WHITE  Colour ,  white  lead  for  painting.  See  Che¬ 
mistry,  N°  1856. 

WHITE  Iron ,  or  Tin-plate ,  iron-plates  covered  over 
with  tin;  for  the  method  of  making  which, fee  LatteN, 
Chemistry,  N°  1956. 

In  1 68 t  tin-plates  were  manufactured  in  England 
by  one  Andrew  Yarranton,  who  had  been  fent  to  Bo¬ 
hemia  to  learn  the  method  of  making  them.  But 
the  manufacture  was  foon  afterwards  discontinued.  It 
was  revived  in  1740,  and  has  now  arrived  at  as  great, 
if  not  greater,  perfection  in  this  country  than  in  any 
other. 

White  Lead.  See  Chemistry,  N°  1856. 
WHITE-Throat.  See  Motacilla,  Ornithology 
Index. 

WHITEFIELD,  George,  the  celebrated  preacher 
among  the  people  called  Methodifs ,  was  born  in  the 
year  1714,  at  the  Bell  in  the  city  of  Gloucefter,  which 
was  then  kept  by  his  mother.  At  about  1 2  years  of 
age  he  was  put  to  a  grammar-fehool  ;  but  his  mother 
entering  into  a  fecond  marriage,  which  proved  a  difad- 
vantageousone,  he,  when  about  15,  put  on  a  blue  apron, 
and  ferved  her  in  the  capacity  of  a  drawer  or  waiter. 
After  continuing  about  a  year  in  this  fervile  employ¬ 
ment,  ffie  turned  over  the  bufinefs  to  his  brother  ;  who 
marrying,  and  George  not  agreeing  with  his  fifter-in- 
law,  he  left  the  inn.  Some  time  after,  meeting  with  an 
old  fchool-fellow,  then  a  fervitor  in  Pembroke  college, 
Oxford,  be  was  induced  to  attempt  getting  into  the 
fame  college  in  a  like  capacity,  and  fucceeded.  Here 
Mr  Whitefield,  who  from  his  own  account  appears  to 
have  always  had  a  ftrong  tincture  of  enthufiafm  in  his 
conftitution  from  his  very  childhood,  diftinguifhtd  him¬ 
felf  by  the  aufterity  of  his  devotion,  and  acquired  con- 
iiderable  eminence  in  fome  religious  affemblies  in  that 
city.  At  the  aire  of  21,  the  fame  of  his  piety  recom¬ 
mended'  him  fo  effe&ually  to  Dr  Benfon,  then  biffiop  of 


Gloucefter,  that  he  made  him  a  voluntary  offer  of  ordi-  Whitefc 
nation.  Immediately  after  this  regular  admiffion  into  || 
the  miniftry,  Mr  Whitefield  applied  himfelf  to  the  moft  Whitfui 
extraordinary,  the  moft  indefatigable,  duties  of  his  cha-  . 
raCter,  preaching  daily  in  prifons,  fields,  and  open  ftreets, 
wherever  he  thought  there  would  be  a  likelihood  of 
making  prolelytes.  Having  at  length  made  himfelf 
univerfally  known  in  England,  he  embarked  for  Ame¬ 
rica,  where  the  tenets  of  Methodifm  began  to  fpread 
very  fait  under  his  friends  the  Wefleys ;  and  firft  deter¬ 
mined  upon  the  inftitution  of  the  orphan-houfe  at  Geor¬ 
gia,  which  he  afterwards  effeCted.  After  a  long  courfe 
of  peregrination,  his  fortune  increafed  as  his  fame  ex¬ 
tended  among  his  followers,  and  he  ereCted  two  very 
extenfive  buildings  for  public  worfhip,  under  the  name 
of  Tabernacles ;  one  in  Tottenham-Court  Road,  and  the 
other  in  Moorfields.  Here,  with  the  help  of  fome 
affiftants,  he  continued  for  feveral  years,  attended  by 
very  crowded  congregations,  and  quitting  the  kingdom 
only  occafionally.  Befides  the  two  tabernacles  already 
mentioned,  Mr  Whitefield,  by  being  chaplain  to  the 
countefs  dowager  of  Huntingdon,  was  connected  with 
two  other  religious  meetings,  one  at  Bath,  and  the  other 
at  Tunbridge,  chiefly  erected  under  that  lady’s  patron¬ 
age.  By  a  lively,  fertile,  and  penetrating  genius,  by  the 
moft  unwearied  zeal,  and  by  a  forcible  and  perfuafive  de¬ 
livery,  be  never  failed  of  the  defired  effect  upon  his  ever 
crowded  and  admiring  audiences.  In  America,  however, 
which  always  engaged  much  of  his  attention,  he  was 
deftined  to  finifti  his  courfe  ;  and  he  died  at  Newberry, 
about  40  miles' from  Bofton  in  New  England,  in  1770. 

WHITEHAVEN,  a  fea-port  town  of  Cumberland, 
with  a  market  on  Tuefday,  and  one  fair  on  Auguft  ift 
for  merchandife  and  toys.  It  is  feated  on  a  creek  of  the 
Iriffi  fea,  on  the  north  end  of  a  great  hill,  waftied  by 
the  tide  of  flood  on  the  weft  fide,  where  there  is  a  large 
rock  or  quarry  of  hard  white  ftone,  which  gives  name  to 
the  place,  and  which,  with  the  help  of  a  ftrong  ftone- 
wall,  fecures  the  harbour,  into  which  fmall  barks  may 
enter.  It  is  lately  much  improved  in  its  buildings,  and 
noted  for  its  trade  in  pit-coal  and  fait,  there  being  near 
it  a  valuable  coal-mine,  which  runs  a  confiderable 
way  under  the  fea.  They  have  a  cuftom-houfe  here ; 
and  they  carry  on  a  good  trade  to  Ireland,  Scotland, 
Chefter,  Briftol,  and  other  parts.  It  is  10  miles  fouth- 
weft  of  Cockermouth,  and  305  north-weft  of  London. 

W.  Long.  2.  gy.  N.  Lat.  55.  30. 

WHITENESS,  the  quality  which  denominates  or 
conftitutes  a  body  white. 

WHITES,  or  Fluor  A/bus .  See  Medicine,  N° 

250. 

WHITING.  See  Gadus,  Ichthyology  Index . 
WHITLOW,  or  Whitloe.  See  Surgery  Index. 

WHITSUN-FaRTHINGS,  otherwife  called  Smoke- 
farthings  or  'uadr antes  Fentecojlales ,  a  compofition  for 
offerings  which  were  anciently  made  in  Whitfun-week 
by  every  man  in  England,  who  occupied  a  houfe  with  a 
chimney,  to  the  cathedral  church  of  the  diocefe  in  which 
he  lived. 

WHITSUNDAY,  a  folemn  feftival  of  the  Chriftian 
church,  obferved  on  the  fiftieth  day  after  Eafter,  in  me¬ 
mory  of  the  defeent  of  the  Holy  Ghoft  upon  the  apoftles 
in  the  vifible  appearance  of  fiery  cloven  tongues,  and  of 
thofe  miraculous  powers  which  were  then  conferred  upon 
them. 
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It  Is  called  Whit/unday,  or  White  Sunday  ;  becaufe 
this  being  one  of  the  Hated  times  for  baptifm  in  the  an¬ 
cient  church,  thofe  who  were  baptifed  put  on  white  gar¬ 
ments,  as  types  of  that  fpiritual  purity  they  received  in 
baptifm.  As  the  defcent  of  the  Holy  Ghoft  upon  the 
apoftles  happened  upon  the  day  which  the  Jews  called 
Penlecojl ,  this  feftival  retained  the  name  of  Pentecojl 
among  the  Chriftians. 

WHITSUNDAT  IJle ,  one  of  the  New  Hebrides,  which 
lies  about  four  miles  to  the  fouth,  runs  in  the  fame  direc¬ 
tion,  and  is  of  the  fame  length,  having  more  Hoping  ex- 
pofores  than  Aurora:  it  appears  to  be  better  inhabited, 
and  to  contain  more  plantations. 

WHORTLEBERRY.  See  Vaccinium,  Botany 
Index. 

WHYTT,  Dr  Robert,  an  eminent  phylician,  born 
at  Edinbtfrgh  on  the  6th  September  1714,  was  the  fon 
of  Robert  Whytt,  Efq.  of  Bennochy,  advocate.  This 
gentleman  died  fix  months  before  the  birth  of  our  au¬ 
thor,  who  had  alfo  the  misfortune  to  be  deprived  of  his 
mother  before  he  had  attained  the  feventh  year  of  his 
age.  After  receiving  the  firfl:  rudiments  of  fchool-edu- 
cation,  he  was  fent  to  the  univerfity  of  St  Andrew’s  \ 
and  after  the  ufual  courfe  of  inftruCtion  there,  in  claffi- 
cal,  philofophical,  and  mathematical  learning,  he  came 
to  Edinburgh,  where  he  entered  upon  the  ftudy  of  me¬ 
dicine,  under  thofe  eminent  medical  teachers,  Monro, 
Rutherford,  Sinclair,  Plummer,  Aifton,  and  Innes.  Af¬ 
ter  learning  what  was  to  be  acquired  at  this  univerfity, 
in  the  profecution  of  his  Rudies  he  vifited  foreign  coun¬ 
tries  ;  and  after  attending  the  moft  eminent  teachers 
at  London,  Paris,  and  Leyden,  he  had  the  degree  of 
DoClor  of  Phyfic  conferred  upon  him  by  the  univerfity 
of  Rheims  in  1736,  being  then  in  the  22d  year  of  his 
age. 

Upon  his  return  to  his  native  country,  he  had  the  fame 
honour  alfo  conferred  upon  him  by  the  univerfity  of  St 
Andrew’s  }  where  he  had  before  obtained,  with  applaufe, 
the  degree  of  Mafier  of  Arts. 

Not  long  afterwards,  in  the  year  1737,  he  was  ad¬ 
mitted  a  Licentiate  of  Medicine  by  the  Royal  College 
of  Phyficians  of  Edinburgh  ;  and  the  year  following  he 
was  raifed  to  the  rank  of  a  Fellow  of  the  College.  From 
the  time  of  hisadmifiion  as  a  licentiate,  he  entered  upon 
the  pra&ice  of  phyfic  at  Edinburgh  •,  and  the  reputation 
which  he  acquired  for  medical  learning,  pointed  him 
out  as  a  fit  fucceflbr  for  the  firfl;  vacant  chair  in  the 
Univerfity.  Accordingly,  when  Dr  Sinclair,  whofe 
eminent  medical  abilities,  and  perfuafive  powers  of  ora¬ 
tory,  had  contributed  not  a  little  to  the  rapid  advance¬ 
ment  of  the  medical  fchool  of  Edinburgh,  found  that 
thofe  confpicuous  talents  which  he  poflefled  could  no 
longer  be  exerted  in  the  manner  which  they  once  had 
been,  when  he  enjoyed  bodily  vigour  unimpaired  by 
age  and  powers  of  mind  unclouded  by  difeafe,  he  re- 
figned  his  academical  appointments  in  favour  of  Dr 
Whytt. 

This  admiflion  into  the  college  took  place  on  the 
20th  of  June  1746  ;  and  he  began  his  firfl  courfe  of  the 
inflitutions  of  medicine  at  the  commencement  of  the 
next  winter-feflion.  The  abilities  which  he  difplayed 
from  his  academical  chair,  in  no  particular  difappointed 
the  expectations  which  had  been  formed  of  his  leCtures. 
The  Latin  tongue  was  the  language  of  the  univerfity  of 
Edinburgh  5  and  he  both  fpoke  and  wrote  in  Latin 
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with  lingular  propriety,  elegance,  and  perfpicuity.  At 
that  time  the  fyftem  and  fentiments  of  Dr  Boerhaave,  s 
which,  notwithftanding  their  errors,  muft  challenge  the 
admiration  of  latefl  ages,  were  very  generally  received 
by  the  moft  intelligent  phyficians  in  Britain.  Dr  Whytt 
had  no  fuch  idle  ardour  for  novelties  as  to  throw  them 
entirely  afide  becaufe  he  could  not  follow  them  in  every 
particular.  The  inflitutions  of  Dr  Boerhaave,  there¬ 
fore,  furnifhed  him  with  a  text  for  his  leClures  *,  and  he 
was  no  lels  fuccefsful  in  explaining,  illuftrating,  and 
eftablilhing  the  fentiments  of  the  author,  when  he  could 
freely  adopt  them,  than  in  refuting  them  by  clear,  con- 
ne&ed,  and  decifive  arguments,  when  he  had  oecafion 
to  differ  from  him.  The  opinions  which  he  himfelf  pro- 
pofed,  were  delivered  and  enforced  with  fuch  acutenefs 
of  invention,  fuch  difplay  of  faCls  and  force  of  argument* 
as  could  rarely  fail  to  gain  univerfal  affent  from  his  nu¬ 
merous  auditors  *,  but  free  from  that  felf-fufficiency 
which  is  ever  the  offspring  of  ignorance  and  conceit,  he 
delivered  his  conclufions  with  becoming  modefty  and 
diffidence. 

From  the  time  that  he  firfl  entered  upon  an  academi  ¬ 
cal  appointment,  till  the  year  1756,  his  prelections  were 
confined  to  the  inflitutions  of  medicine  alone.  But  at 
that  period  his  learned  colleague  Dr  Rutherford,  who 
then  filled  the  practical  chair,  who  had  already  taught 
medicine  at  Edinburgh  with  univerfal  applaufe  for  more 
than  thirty  years,  and  who  had  been  the  firfl  to  begin 
the  inftitution  of  clinical  lectures  at  the  Royal  Infirmary, 
found  it  neceffary  to  retire  from  the  fatiguing  duties  of 
an  office  to  which  the  progrefs  of  age  rendered  him  un¬ 
equal.  On  this  crifis  Dr  Whytt,  Dr  Monro,  fen,  and 
Dr  Cullen,  each  agreed  to  take  a  (hare  in  an  appoint¬ 
ment  in  which  their  united  exertions  promifed  the  highelt 
advantages  to  the  univerfity.  By  this  arrangement  flu- 
dents,  who  had  an  opportunity  of  daily  witneffing  the 
pra&ice  of  three  fuch  teachers,  and  of  hearing  the 
grounds  of  that  practice  explained,  could  not  fail  to  de¬ 
rive  the  moft  folid  advantages. 

In  thefe  two  departments,  the  inflitutions  of  medicine 
in  the  univerfity,  and  the  clinical  le&ures  in  the  Royal 
Infirmary,  Dr  Whytt ’s  academical  labours  were  attend¬ 
ed  with  the  moft  beneficial  confequences  both  to  the  flu- 
dents  and  to  the  univerfity.  Bitt  not  long  after  the 
period  we  have  laft  mentioned*  his  leClures  on  the  for¬ 
mer  of  thefe  fubjeCls  underwent  a  confiderable  change. 
About  this  time  the  illuftrious  Gaubius,  who  had  fuc- 
cecded  to  the  chair  of  Boerhaave,  favoured  the  world 
with  his  Injlitutiones  Pathologic.  This  branch  of  medi¬ 
cine  had  indeed  a  place  in  the  text  which  Dr  Whytt 
formerly  followed  ;  but,  without  detracting  from  the 
character  of  Dr  Boerhaave,  it  mayjuftly  be  faid,  that 
the  attention  he  had  bellowed  upon  it  wras  not  equal  to 
its  importance.  Dr  Whytt  was  fenfible  of  the  improved 
ftate  in  which  pathology  now  appeared  in  the  writings 
of  Boerhaave’s  fucceflbr  ;  and  he  made  no  delay  in 
availing  himfelf  of  the  advantages  which  were  then  af¬ 
forded. 

In  the  year  1762,  his  pathological  leCtures  were  en¬ 
tirely  new-modelled.  Following  the  publication  of 
Gaubius  as  a  text,  he  delivered  a  comment,  which  was 
read  by  every  intelligent  ftudent  with  the  moft  unfeign¬ 
ed  fatisfaClion.  In  thefe  leisures  he  colle&ed  and  con- 
denfed  the  fruits  of  accurate  obfervation  and  long  experi¬ 
ence.  Enriched  by  all  the  opportunities  of  information 
4  U  2  which 
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Whytt.  which  he  had  enjoyed,  and  by  all  the  difcernment  which 
he  was  capable  of  exerting,  they  were  juftly  confidered 
as  his  moll  finiftied  production. 

For  a  period  of  more  than  twenty  years,  during  which 
he  was  juftly  held  in  the  higheft  efteem  as  a  lecturer  at 
Edinburgh,  it  may  readily  be  fuppofed  that  the  extent 
of  his  practice  correfponded  to  his  reputation.  In  fa&, 
he  received  both  the  firft  emoluments,  and  the  higheft 
honours,  which  could  here  be  obtained.  With  exten- 
five  pra£tice  in  Edinburgh,  he  had  numerous  confuta¬ 
tions  from  other  places.  His  opinion  on  medical  fub- 
je£ts  was  daily  requefted  by  his  molt  eminent  contem¬ 
poraries  in  every  part  of  Britain.  Foreigners  of  the  firft 
diftin£lion,  and  celebrated  phyficians  in  the  moft  remote 
parts  of  the  Britifh  empire,  courted  an  intercourfe  with 
him  by  letter.  Befides  private  qeftimonies  of  efteem, 
many  public  marks  of  honour  were  conferred  upon  him 
both  at  home  and  abroad.  In  1752,  he  was  ele&ed  a 
fellow  of  the  Royal  Society  of  London  5  in  1761,  he 
was  appointed  firft  phyfician  to  the  king  of  Scotland  5 
and  in  1 764,  he  was  chofen  prefident  of  the  Royal  Col¬ 
lege  of  Phyficians  at  Edinburgh. 

But  the  fame  which  Dr  Whytt  acquired  as  a  practi¬ 
tioner  and  teacher  of  medicine,  were  not  a  little  increafed 
by  the  information  which  he  communicated  to  the  medi¬ 
cal  world  in  different  publications.  His  celebrity  as  an 
author  was  (till  more  extenfive  than  his  reputation  as  a 
profeffor. 

His  firft  publication,  An  Effay  on  the  Vital  and 
other  Involuntary  Motions  of  Animals,  although  it  had 
f  been  begun  foon  after  he  had  finiftied  his  academical 

.courfe  of  medical  education,  did  not  come  from  the 
prefs  till  1751  ?  a  period  of  fifteen  years  from  the 
time  that  he  had  finiftied  his  academical  courfe,  and 
obtained  a  degree  in  medicine  :  but  the  delay  of  this 
publication  was  fully  compenfated  by  the  matter  which 
it  contained,  and  the  improved  form  under  which  it 
appeared. 

The  next  fubjedt  which  employed  the  pen  of  Dr 
Whytt  was  one  of  a  nature  more  immediately  practi¬ 
cal.  His  Effay  on  the  Virtues  of  Lime-water  and 
Soap  in  the  Cure  of  the  Stone,  firft  made  its  appear¬ 
ance  in  a  feparate  volume  in  1752.  Part  of  this  fecond 
work  had  appeared  feveral  years  before  in  theEdinburgh 
Medical  Effays :  but  it  was  now  prefented  to  the  world 
as  a  diftin£t  publication  with  many  improvements  and 
additions. 

His  third  work,  intitled  Phyfiological  Effays,  was 
firft  publifhed  in  the  year  1755.  This  treatife  confifted 
of  two  parts*,  ift,  An  Inquiry  into  the  Caufes  which 
promote  the  Circulation  of  the  Fluids  in  the  very  fmall 
Veffels  of  Animals  ;  and  2dly,  Obfervations  on  the  Sen- 
fibility  and  Irritability  of  the  Parts  of  Men  and  other 
Animals,  occafioned  by  Dr  Haller’s  treatife  on  that  fub- 
jecft.  The  former  of  thefe  may  be  confidered  as  an  ex- 
tenfion  and  farther  illuftration  of  the  fentiments  which 
he  had  already  delivered  in  his  Effay  on  the  Vital  Mo¬ 
tions,  while  the  latter  was  on  a  fubjeft  of  a  controverfial 
nature.  In  both  he  difplayed  that  acutenefs  of  genius 
and  ftrength  of  judgment  which  appeared  in  his  former 
writings. 

From  the  time  at  which  his  Phyfiological  Effays  were 
publifhed,  feveral  years  were  probably  employed  by  our 
author  in  preparing  for  the  prefs  a  larger  and  perhaps  a 
mqre  important  work  than  any  yet  mentioned,  his  Ob- 
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fervations  on  the  Nature,  Caufes,  and  Cure  of  thofe  Dif-  Whyi 
orders  which  are  commonly  called  nervous,  hijpochon -  || 
driac ,  and  hysteric.  This  elaborate  and  ufeful  work  was  Wickl 
publiftied  in  the  year  1764. 

The  laft  of  Dr  Whytt’s  writings  is  intitled,  Obferva¬ 
tions  on  the  Dropfy  in  the  Brain.  This  treatife  did  not 
appear  till  two  years  after  his  death  $  when  all  his  other 
works  were  collected  and  publiftied  in  one  quarto  vo¬ 
lume,  under  the  direction  of  his  fon  and  of  his  intimate 
friend  the  late  Sir  John  Pringle. 

Befides  thefe  five  works,  he  wrote  many  other  papers, 
which  appeared  in  different  periodical  publications  \  par¬ 
ticularly  in  the  Philofophical  Tranfa&ions,  the  Medieal 
E flays,  the  Medical  Obfervations,  and  the  Pliyfical  and 
Literary  Effays. 

At  an  early  period  of  life,  foon  after  he  had  fettled  as 
a  medical  practitioner  in  Edinburgh,  he  entered  into  the 
married  ftate.  His  firft  wife  was  Mifs  Robertfon,  After 
to  General  Robertfon,  governor  of  New  York.  By  her  * 
he  had  two  children  5  both  of  whom  died  in  early  infan¬ 
cy,  and  their  mother  did  not  long  furvive  them.  A  few 
years  after  the  death  of  his  firft  wife,  he  married  as  a 
fecond  wife  Mifs  Balfour,  After  to  James  Balfour,  Efq. 
of  Pilrig.  By  her  he  had  fourteen  children  \  but  in 
thefe  alfo  he  was  in  fome  refpe&s  unfortunate  5  for  fix 
of  them  only  furvived  him,  three  fons  and  three  daugh¬ 
ters,  and  of  the  former  two  are  fince  dead.  Although 
the  feeling  heart  of  Dr  Whytt,  amidft  the  diftreffes  of 
his  family,  muft  have  often  fuffered  that  uneafinefs  and 
anxiety  which  in  fuch  circumftances  is  the  unavoidable 
confequence  of  parental  affe&ion  and  conjugal  love  $  yet 
he  enjoyed  a  large  ftiare  of  matrimonial  felicity.  But 
his  courfe  of  happinefs  was  terminated  by  the  death  of 
his  wife,  which  happened  in  the  year  1764  :  and  it  is 
not  improbable  that  this  event  had  fome  ftiare  in  hafteiv- 
ing  his  own  death  }  for  in  the  beginning  of  the  year 
1765  his  health  was  fo  far  impaired,  that  he  became 
incapable  of  his  former  exertions.  A  tedious  complica¬ 
tion  of  chronical  ailments,  which  chiefly  appeared  under 
the  form  of  diabetes,  was  not  to  be  refilled  by  all  the 
medieal  (kill  which  Edinburgh  could  afford  \  and  at 
length  terminated  in  death,  on  the  I  jth  of  April  1766, 
in  the  5 2d  year  of  his  age. 

WI BURGH,  a  confiderable  tow7n  of  Denmark,  in 
North  Jutland,  with  a  bilhop’sfee,  remarkable  for  being 
the  feat  of  the  chief  court  of  juftice  in  the  province. 

The  hall  where  the  council  affembles  has  the  archives  of 
the  country,  and  efcaped  the  terrible  fire  that  happened 
in  the  year  1726,  and  which  burned  the  cathedral- 
church,  that  of  the  Black  Friars,  the  town-houfe,  and 
the  bi (hop’s  palace  5  but  they  have  all  been  rebuilt  more 
magnificent  than  before.  It  is  feated  on  the  lake  Weter, 
in  a  peninfula,  25  miles  north- weft  of  Slefwick,  and  1 10 
north-by-weft  of  Copenhagen.  E.  Long.  9.  50.  N.  Lat. 

56.  20. 

WICK,  a  royal  borough  on  the  eaft  coaft  of  the 
county  of  Caithnefs.  It  is  fmall,  and  the  ftreets  narrow, 
but  a  few  of  its  buildings  are  an  ornament  to  the  place. 

The  prefent  harbour  is  very  inconvenient,  but  it  is  pro- 
pofed  to  ere6I  a  new  one,  which  will  be  of  great  im¬ 
portance  to  the  fafety  of  navigation  along  that  coaft. 

The  population  of  the  whole  parifti  in  1793  amounted 
to  5000. 

WICKER,  fignifies  made  of  fmall  twigs. 

WICKET,  a  fmall  door  in  the  gate  of  a  fortified 

place. 


picket, 

Vickliff. 
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place,  &c.  or  a  hole  in  a  door  through  which  to  view 
what  paffes  without. 

WICKLIFF,  John,  the  firft  divine  in  Europe  who 
had  refolution  to  attempt  a  reformation  of  religion,  was 
born  about  the  year  1324,  in  the  parilh  of  Wy cliff,  near 
Richmond,  in  Yorkfhire.  He  was  educated  at  Oxford, 
firft  in  Queen’s  and  afterwards  in  Merton  college,  of 
which  he  was  a  probationer-fellow.  Having  acquired 
the  reputation  of  a  man  of  great  learning  and  abilities, 
in  1361  he  was  chofen  mailer  of  Baliol-hall,  and  in 
1 365  conftituted  warden  of  Canterbury  college,  by  the 
founder  Archbiihop  Simon  de  Iflip  \  but  in  1367,  be  was 
ejeCted  by  the  regulars,  together  with  three  fecular  fel¬ 
lows.  He  thought  their  proceedings  arbitrary,  and 
therefore  appealed  to  the  pope  \  but  inftead  of  obtain¬ 
ing  redrefs,  the  ejeCtment  was  confirmed  in  1370.  This 
difappointment  probably  contributed  fomewhat  towards 
his  enmity  to  the  fee  of  Rome,  or  rather  to  confirm  that 
enmity  ;  for  he  had  long  before  written  againft  the 
pope’s  exactions  and  corruptions  of  religion.  However, 
his  credit  in  the  univerfity  continued  *,  for  having  taken 
the  degree  of  doCtor  in  divinity,  he  read  public  lectures 
with  great  applaufe  ;  in  which  he  frequently  expofed 
the  impofitions  of  the  Mendicant  friars.  About  this 
time  he  publilhed  a  defence  of  his  fovereign  Edward  III. 
againft  the  pope,  who  had  infilled  on  the  homage  to 
which  his  predeceffor  King  John  had  agreed.  This  de¬ 
fence  was  the  caufe  of  Wickliff’s  introduction  at  court, 
and  of  his  being  fent  one  of  the  ambaffadors  in  1374  to 
Bruges,  where  they  met  the  pope’s  nuncios,  in  order  to 
fettle  feveral  ecclefiaftical  matters  relative  to  the  pope’s 
authority.  In  the  mean  time  Wickliff  was  prefented  by 
the  king  to  the  reCtory  of  Lutterworth  in  Leicefterlhire, 
and  in  1375  he  obtained  a  prebend  in  the  church  of 
Weftbury  in  Gloucefterfhire.  Wickliff  continued  hither- 
to,  without  moleftation,  to  oppofe  the  papal  authority  ; 
but  in  1377  a  bull  was  fent  over  to  the  archbiihop  of 
Canterbury,  and  to  Courtney  bifiiop  of  London,  order¬ 
ing  them  to  fecure  this  arch-heretic,  and  lay  him  in 
irons  ;  at  the  fame  time  the  pope  wrote  to  the  king,  re¬ 
queuing  him  to  favour  the  bilhops  in  the  profecution  ; 
he  alfo  fent  a  bull  to  Oxford,  commanding  the  univer¬ 
fity  to  give  him  up.  Before  thefe  bulls  reached  Eng¬ 
land  Edward  III.  was  dead  5  and  Wickliff,  proteCled  by 
John  duke  of  Lancafter,  uncle  to  Richard  II.  favoured 
by  the  queen-mother,  and  fupported  by  the  citizens  of 
London,  eluded  the  perfection  of  Pope  Gregory  IX. 
who  died  in  1378.  In  the  following  year  this  intrepid 
reformer  prefented  to  parliament  a  fevere  paper  againft 
the  tyranny  of  Rome,  wrote  againft  the  papal  fupremacy 
and  infallibility,  and  publilhed  a  book  On  the  Truth  of 
the  Scriptures ,  intended  to  prepare  the  way  for  an  Eng- 
lilh  tranflation  of  them,  in  which  he  had  made  confider- 
able  progrefs.  In  1381  he  publilhed  Sixteen  Conc/ujions  ; 
in  the  firft  of  which  he  ventured  to  expofe  the  grand  ar¬ 
ticle  of  tranfubftantiation.  T  hefe  conclufions^  being  con¬ 
demned  by  the  chancellor  of  Oxford,  Wickliff  appealed 
to  the  king  and  parliament  ;  but  being  deferted  by  his 
unfteady  patrfcn  the  duke  of  Lancafter,  he  was  obliged 
to  make  a  confeftion  at  Oxford  \  and  by  an  order  from 
the  king  was  expelled  the  univerfity.  He  now  retired 
to  his  living  of  Lutterworth,  where  hefinilhed  his  tranf¬ 
lation  of  the  bible.  This  verfion,  of  which  there  are 
feveral  manufcript  copies  in  the  libraries  of  the  univer- 
fities,  Britifh  Mufeum,  &c.  is  a  very  literal  tranflation 
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from  the  Latin  vulgate.  In  1383  he  was  fuddenly  Wickliff 
ftruck  with  a  palfy  ;  a  repetition  of  which  put  an  end  II 
to  his  life  in  December  1384.  He  was  buried  in  his  •  j 

own  church,  where  his  bones  were  fuffered  to  reft  in 
peace  till  the  year  1428,  when,  by  an  order  from  the 
pope,  they  were  taken  up  and  burnt. — Befides  a  num* 
ber  of  works  that  have  been  printed,  he  left  a  prodigi¬ 
ous  number  of  manufcripts  ;  an  accurate  lift  of  which 
may  be  feen  in  Biftiop  Tanner’s  Bib .  Brit.  Hib.  Some 
of  them  are  in  the  Bodleian  Library,  others  in  the  Bri¬ 
tifh  Mufeum,  &c. 

Wickliff  was  doubtlefs  a  very  extraordinary  man,  con- 
fidering  the  times  in  which  he  lived.  His  natural  faga- 
city  difcovered  the  abfurdities  and  impofitions  of  the 
church  of  Rome,  and  he  had  the  honefty  and  refolution 
to  promulgate  his  opinions,  which  a  little  more  fup- 
port  would  probably  have  enabled  him  to  eftablifh  : 
they  were  evidently  the  foundation  of  the  fubfequent 
reformation. 

WICKLOW,  a  county  of  Ireland,  in  the  province 
of  Leinfter  ;  bounded  on  the  north  by  the  county  of 
Dublin  ;  on  the  eaft  by  the  Irifh  fea  }  on  the  fouth  by 
Wexford  \  and  on  the  weft  by  Kildare  and  Cather- 
lough.  It  is  33  miles  in  length,  20  in  breadth,  and  in¬ 
differently  fruitful.  It  contains  54  parifhes,  and  former¬ 
ly  fent  10  members  to  the  Irifh  parliament. 

Wicklow,  the  capital  of  a  county  of  the  fame  name, 
in  Ireland  \  feated  on  the  fea-fide,  with  a  narrow  har¬ 
bour,  at  the  mouth  of  the  river  Leitrim,  over  which 
Hands  a  rock,  inftead  of  a  caftle,  furrounded  by  a  ftrong 
wall,  24  miles  fouth  of  Dublin.  W.  Long.  6.  7.  N.  Lat. 

52.  55* 

WIDGEON.  See  Anas,  Ornithology  Index. 

WIDOW,  a  woman  who  has  loft  her'hulband. 

WIFE,  a  married  woman,  or  one  joined  with,  and 
under  the  protection  of,  an  hufband.  See  Husband. 

*  Isle  of  WIGHT,  an  ifiand  lying  on  the  fouth  coaft 
of  Hampfhire,  from  which  it  is  feparated  by  a  narrow 
channel.  It  is  about  21  miles  in  length  and  13  in 
breadth.  It  is  nearly  divided  into  equal  parts  by  the 
river  Mede  or  Cowes,  which  rifing  in  the  fouthern 
angle,  enters  at  the  northern,  into  the  channel,  oppofite 
the  mouth  of  Southampton  bay.  The  fouth-coaft  is 
edged  with  very  fteep  cliffs  of  chalk  and  freeftone,  hol¬ 
lowed  into  caverns  in  various  parts.  The  weft  fide  is 
fenced  with  ridges  of  rocks,  of  which  the  moft  remark¬ 
able  are  thofe  called,  from  their  (harp  extremities,  the 
Needles .  Between  the  ifiand  and  the  main  are  various 
fand-banks,  efpecially  off  the  eaftern  part,  where  is  the 
fafe  road  of  St  Helen’s.  Acrofs  the  ifiand,  from  eaft  to 
weft,  runs  a  ridge  of  hills,  forming  a  traCt  of  fine  downs, 
with  a  chalky  or  marly  foil,  which  feed  a  great  number 
of  fine-fleeced  Iheep.  Rabbits  are  alfo  very  plentiful 
here.  To  the  north  of  this  ridge  the  land  is  chiefly 
pafture  :  to  the  fouth  of  it  is  a  rich  arable  country,  pro¬ 
ducing  great  crops  of  corn.  The  variety  of  profpeCts 
which  this  ifiand  affords,  its  mild  air,  and  the  neat  man¬ 
ner  in  which  the  fields  are  laid  out,  render  it  a  very  de¬ 
lightful  fpot.  It  is  devoted  almoft  folely  to  hufban- 
dry,  and  has  no  manufactory.  It  is  one  of  the  princi¬ 
pal  refources  of  the  London  market  for  unmalted  barley. 

Among  its  produCts  are  to  be  reckoned  a  pure  white 
pipe-clay,  and  a  fine  white  cryftalline  fand  ;  of  the  lat¬ 
ter  of  which  great  quantities  are  exported  for  the  ufe  of 
the  glafs  works  in  various  parts.  Its  principal  town  is- 
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the  borough  of  Newport  \  it  like  wife  contains  the  two 
fmall  boroughs  of  Newton  and  Yarmouth. 

WIGTON,  a  royal  borough,  and  capital  of  that 
diftrifl  of  Galloway  to  which  it  gives  name.  It  is  of 
confiderable  antiquity,  and  few  of  its  houfes  have  been 
lately  erected.  It  is  fuppofed  to  have  been  a  place  of 
fome  confequence  in  the  ninth  century,  and  that  it 
was  made  a  royal  borough  in  the  reign  of  Robert 
Bruce.  It  is  governed  by  a  provoft,  two  bailies,  and 
1 2  counfellors  ;  is  extremely  healthy,  and  furnifhes 
many  instances  of  longevity.  In  17 55,  the  population 
amounted  to  1032,  and  the  whole  parifh  in  1793  was 
135°. 

WIGTONSHIRE,  fometimes  denominated  Upper  ox 
Wejl  Galloway,  is  about  30  miles  long,  and  1 2  broad. 
It  is  bounded  on  the  fouth-eaft  by  the  bay  of  Wigton, 
by  which  it  is  feparated  from  Kirkcudbright ;  on  the 
fouth  and  weft  by  the  ocean  ;  on  the  north  by  Ayr- 
ftiire  ;  and  on  the  eaft  by  Kirkcudbright.  The  coaft 
is  tolerably  fertile,  but  improvements  in  agriculture  are 
ft  ill  m  their  infancy.  The  interior  and  northern  parts 
are  billy  and  barren,  fit  only  for  fheep  and  black  cattle. 
It  contains  three  royal  boroughs,  viz.  Wigton,  Stran¬ 
raer,  and  Whithorn,  with  a  number  of  feats  belonging 
to  noblemen  and  gentlemen.  It  is  divided  into  17 
parities  5  and,  according  to  a  cenfiis  taken  fince  the 
palling  of  the  population  a6l  in  i8di,  the  population 
amounted  to  22,918,  being  an  increafe  of  6452  fince 
the  return  to  Dr  Webfter  in  17 55.  The  valued  rent 
is  67,6461.  Scots,  while  the  real  rent  is  computed  at 
53,8901.  Sterling. 

The  following  is  the  population  according  to  the  pa- 
rifhes  at  two  different  periods  *  : 


Pari/hes . 

'  Glafferton 
Inch 

Kirkcolm 
Kirkinner 
5  Kirkmaiden 
Kirkowan 
Lefwalt 
Luce,  New 
Luce,  Old 
10  Mochrum 
Penninghame 
Port  Patrick 
Sorbie 
Stranraer 
15  Stoneykirk 
Whithorn 
1 7  Wigton 


Total, 


Population 

Population  ih 

in  1 7  55- 

1790— 1798. 

809 

900 

1Sl3 

J4  5° 

165 

945 

792 

J152 

I051 

1380 

795 

690 

652 

IJ94 

459 

400 

1509 

I  200 

828 

1400 

*5°9 

2000 

61 1 

996 

968 

1069 

610 

1602 

1151 

1365 

1412 

1890 

1032 

>35° 

16,466 

20,983 

16,466 


Increafe,  4,517 


WILD-fire.  See  Wild-FlRE. 

WILDERNESS,  in  Gardening ,  a  kind  of  grove  of 
large  trees,  in  a  fpacious  garden,  in  which  the  walks  are 
commonly  made  either  to  interfeft  each  other  in  angles, 
or  have  the  appearance  of  meanders  and  labyrinths. 
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Wilderneffes  (fays  Mr  Miller)  fhould  always  be  pro¬ 
portioned  to  the  extent  of  the  gardens  in  which  they  are 
made  ;  for  it  is  very  ridiculous  to  fee  a  large  wildernefs  ' 
planted  with  tall  trees  in  a  fmall  fpot  of  ground  ;  and, 
on  the  other  hand,  nothing  can  be  more  abfurd  than  to 
fee  little  paltry  fquares,  or  quarters  of  wildernefs- work-, 
in  a  magnificent  large  garden.  As  to  the  fituation  of 
wilderneffes,  they  fhould  never  be  placed  too  near  the 
habitation,  nor  fo  as  to  obftruft  any  diftant  profpeft  of 
the  country,  there  being  nothing  fo  agreeable  as  an  un¬ 
confined  profpeft  :  but  where,  from  the  fituation  of  the 
place,  the  light  is  confined  within  the  limits  of  the  gar¬ 
den,  nothing  can  fo  agreeably  terminate  the  profpeft  as 
a  beautiful  feene  of  the  various  kinds  of  trees  judicioufly 
planted  ;  and  if  it  is  fo  contrived  that  the  termination  is 
planted  circularly,  with  the  concave  towards  the  fight, 
it  will  have  a  much  better  effeft  than  if  it  end  in 
ftraight  lines  or  angles.  The  plants  fhould  always  be 
adapted  to  the  fize  of  the  plantation  ;  for  it  is  very  ab¬ 
furd  for  tall  trees  to  be  planted  in  the  fmall  fquares  of  a 
little  garden  ;  and  in  large  defigns  fmall  fhrubs  will  have 
a  mean  appearance.  It  fhould  alfo  be  obfervtd  never  to 
plant  evergreens  amongft  deciduous  trees  ;  but  always  to 
place  the  evergreens  in  a  wildernefs  in  a  feparate  part  by 
themfelves,  and  that  chiefly  in  fight. 

As  to  the  walks,  thole  that  have  the  appearance  of 
meanders,  where  the  eye  cannot  difeover  more  than 
twenty  or  thirty  yards  in  length,  are  generally  prefer¬ 
able  to  all  others,  and  thefe  fhould  now  and  then  lead 
into  an  open  circular  piece  of  grafs ;  in  the  centre  of 
which  may  be  placed  either  an  obelilk,  ftatue,  or  foun¬ 
tain  ;  and  if  in  the  middle  of  the  wildernefs  there  be 
contrived  a  large  opening,  in  the  centre  of  which  may 
be  erected  a  dome  or  banqueting  houfe,  furrounded  with 
r.  green  plot  of  grafs,  it  will  be  a  confiderable  addition 
to  the  beauty  of  the  whole.  From  the  Tides  of  the 
\valks  and  openings,  the  trees  fhould  rife  gradually  one 
above  another  to  the  middle  of  the  quarters  ;  where 
fhould  always  be  planted  the  largeft  growing  trees,  fo 
that  the  heads  of  all  the  trees  may  appear  to  view,  while 
their  ftems  will  be  hid  from  the  fight.  Thus,  in  thofe 
parts  which  are  planted  with  deciduous  trees,  rofes, 
honeyfuckles,  fpirsea  frutex,  and  other  kinds  of  low 
flowering  ftirubs,  may  be  planted  next  the  walks  and 
openings;  and  at  their  feet,  near  the  fides  of  the  walks, 
may  be  planted  primrofes,  violets,  daffodils,  &c.  not  in  a 
ftraight  line,  but  fo  as  to  appear  accidental,  as  in  a  na¬ 
tural  wood.  Behind  the  firft  row  of  ftirubs  fhould  be 
planted  fyringas,  althaea  frutex,  mezereons,  and  other 
flowering  ftirubs  of  a  middle  growth  ;  and  thefe  may  be 
backed  with  many  other  fort*  of  trees  rifing  gradually 
to  the  middle  of  the  quarters. 

The  part  planted  with  evergreens  may  be  difpofed 
in  the  following  manner,  viz.  in  the  firft  line  next  the 
great  walks  may  be  placed  the  lauruftinus,  boxes, 
fpurge  laurel,  juniper,  favin,  and  other  dwarf  ever¬ 
greens.  Behind  thefe  may  be  placed  laurels,  hollies, 
arbutufes,  and  other  evergreens  of  a  larger  growth. 
Next  to  thefe  may  be  planted  alaternufes,  phyllireas, 
yews,  cypreffes,  Virginian  cedars,  and  other  trees  of 
the  fame  growth  ;  behind  thefe  may  be  planted  Nor¬ 
way  and  filver  firs,  the  true  pine,  and  other  forts  of  the 
fir  growth  ;  and  in  the  middle  fhould  be  planted  Scotch 
pines,  pinafter,  and  other  forts  of  the  larger  growing 

evergreens ) 


Wilder, 

nets. 
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Wilder-  evergreens';  which  will  afford  a  moft  delightful  profpeft 

ncfr,  Jf  the  different  {hades  of  the  greens  are  curioufly  inter- 
Wilkie.  ^  nijxecJ> 

But  befide  the  grand  walks  and  openings  (which 
fhould  always  be  laid  with  turf,  and  kept  well  mowed), 
there  fhould  be  fome  fmaller  ferpentine  walks  through 
the  middle  of  the  quarters,  where  perfons  may  re¬ 
tire  for  privacy  ;  and  by  the  fides  of  thefe  private 
walks  may  alfo  be  fcattered  fome  wood- flowers  and 
plants;  which,  if  artfully  planted,  will  have  a  very 
good  effeft. 

In  the  general  defign  of  thefe  wilderneffes,  there  fhould 
not  be  a  ftudied  and  ffiff  correfpondency  between  the 
feveral  parts ;  for  the  greater  diverfity  there  is  in  the 
diftribution  of  them,  the  more  pleafure  they  will  af¬ 
ford. 

WILKIE,  William,  D.  D.  author  of  a  heroic 
poem  called  the  Epigoniad ,  was  born  in  the  parifli  of 
Dalmeny  in  Weft  Lothian  in  Scotland,  in  061ober 
1721.  His  father  was  a  fmall  farmer,  and  was  not 
very  fortunate  in  his  worldly  affairs.  He  gave  his  fon, 
however,  a  liberal  education,  the  early  part  of  which 
he  received  at  the  parifli  fchool  of  Dalmeny,  and  at  the 
age  of  13  he  was  fent  to  the  univerfity  of  Edinburgh, 
where  he  was  foon  diftinguifhed  as  a  young  man  of  ge¬ 
nius.  Among  his  fellow-ftudents  were  Dr  Robertfon 
the  hiftorian,  Mr  Home  the  poet,  and  fome  other  emi¬ 
nent  literary  chara&ers.  He  became  acquainted  alfo, 
in  the  courfe  of  his  education,  with  David  Hume  and 
Dr  Adam  Fergufon. 

Before  he  completed  his  ftudies  at  the  univerfity,  his 
father  died,  leaving  him  only  the  flock  and  unexpired 
leafe  of  his  farm,  with  the  care  #f  three  filters,  one  of 
whom  being  afterwards  married  to  an  experienced  farm¬ 
er,  Wilkie  availed  himfelf  of  his  practical  knowledge. 
He  formed  a  fyftem  of  farming  which  fully  anfwered  his 
own  expectations,  and  fecured  to  him  the  approbation  of 
all  his  neighbours.  After  becoming  a  preacher  in  the 
church  of  Scotland,  he  ftill  continued  his  former  mode 
of  living,  cultivating  his  farm,  reading  the  claflics,  and 
occafionally  preaching  for  the  minifters  in  the  neigh¬ 
bourhood.  In  1753,  he  was  prefented  to  the  church  of 
Ratho  by  the  earl  of  Lauderdale,  who  was  fenfible  of 
his  worth,  and  admired  his  genius.  The  duties  of  his 
new  office  he  difeharged  with  fidelity,  and  was  celebra¬ 
ted  for  his  impreflive  mode  of  preaching,  while  he  did 
not  negleCt  the  amufements  of  hufbandry,  and  the  ftudy 
of  the  belles  lettres.  He  publifhed  his  Epigoniad  in 
the  year  1757,  the  refult  of  fourteen  years  ftudy,  and  a 
fecond  edition  of  it  was  called  for  in  17 59,  in  which 
year  he  was  chofen  profeffor  of  natural  philofophy  in  the 
univerfity  of  St  Andrews.  His  whole  fortune,  when 
he  removed  to  this  place,  did  not  exceed  200I.  which 
he  laid  out  in  the  purchafe  of  a  few  acres  of  land  in  the 
vicinity  of  the  city.  He  lived  in  the  univerfity  in  the 
fame  ftudious  and  retired  manner  as  he  had  done  at 
Ratho.  In  the  year  1768,  he  publifhed  a  volume  of 
fables  of  no  great  celebrity,  prior  to  which  the  univerfity 
conferred  on  him  the  degree  of  D.  D.  He  died,  after 
"a  lingering  illnefs,  on  the  I oth  of  OClober  177 2* 

The  manners  of  Dr  Wilkie  were  in  many  refpeCls 
very  fingular,  and  in  fome  quite  difgufting.  For  the 
purpofe  of  promoting  perfpiration,  and  thus  removing 
an  aguifh  complaint,  with  which  he  had  been  feized  du¬ 
ring  his  refidence  at  Ratho,  he  generally  flept  in  winter 
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under  no  fewer  than  24  blankets.  His  averfion  to  clean  Wilkie 
linen  is  altogether  unaccountable.  It  is  faid  that  when  J! 
he  flept  from  home,  he  not  only  ftipulated  for  the  pro-  1  1  * 

per  quantity  of  blankets,  but  requefted  to  be  indulged 
with  fheets  which  had  been  previoufly  ufed  by  fome 
other  perfon.  It  is  fcarcely  neceffary  to  add,  that  his 
drefs  was  flovenly  in  the  extreme.  It  is  fomewhat  re¬ 
markable,  that  Dr  Wilkie  never  could  read  aloud  the 
fmootheft  verfe  in  fuch  a  manner  as  to  preferve  either 
the  mcafure  or  the  fenfe,  although  his  own  compofitions 
in  verfe  are  greatly  diftinguifhed  by  their  fmoothnefs 
and  elegance. 

It  is  faid  that  Dr  Wilkie,  from  having  ftudied  Ho¬ 
mer  with  great  attention,  was  led  to  project  an  epic 
poem  on  the  model  of  that  ancient  poet.  The  fubjeft 
of  it  is  drawn  from  the  fourth  book  of  the  Iliad,  where 
Sthenelus  gives  Agamemnon  a  fhort  account  of  the 
lacking  of  Thebes*,  and  as  that  city  was  taken  by  the 
fons  of  thofe  who  had  fallen  before  it,  our  author  gave 
to  his  poem  the  title  of  Epigoniad,  from  the  Greek 
word  ixiyovoi,  fignifying  defeendants.  This  title,  it  is 
fuppofed,  is  not  very  appropriate,  and  is  not  altogether 
free  from  quaintnefs.  The  fubjeft  of  the  poem  has  not 
been  fele&ed  with  much  judgment;  for  the  learned 
reader  will  prefer  ftudying  the  manners  and  a&ions  of 
ancient  heroes  in  the  fublime  deferiptions  of  Homer  and 
Virgil,  and  others  will  be  little  interefted  in  feenes  and 
chara&ers  fo  different  from  thofe  with  which  they  are 
familiar,  and  fo  far  removed  from  their  own  times. 
Accordingly,  the  Epigoniad,  with  all  its  merit  as  an 
epic  poem  (and  it  is  not  deftitute  of  many  of  the  effen- 
tial  requifites  of  that  fpecies  of  poetical  compofition),  is 
now  little  known. 

WILKINS,  Dr  John,  a  raoft  ingenious  and  learned 
Englifh  bifhop,  was  the  fon  of  a  goldfmith  of  Oxford, 
and  was  born  in  1614.  He  adhered  to  the  parliament 
during  the  civil  wars,  by  whom  he  was  made  warden  of 
Wadham  college  in  1648  :  he  married  afterwards  the 
After  of  Oliver  Cromwell,  and  procured  a  difpenfation  to 
retain  his  wardenfhip  notwithftanding.  Richard  Crom¬ 
well  made  him  mafter  of  Trinity  college,  Cambridge, 
from  which  he  was  eje&ed  on  the  Reft  oration.  He 
then  became  preacher  to  Gray’s-Inn,  re£tor  of  St  Lau¬ 
rence  Jewry,  London,  dean  of  Rippon,  and  in  1688 
was  promoted  to  the  bifhopric  of  Chefter.  He  died  in 
1672.  Bifhop  Wilkins  thought  it  prudent  to  fubmit  to 
the  powers  in  being  ;  he  therefore  fubferibed  to  the  fo- 
lemn  league  and  covenant  while  it  was  enforced,  and 
was  equally  ready  to  fwear  allegiance  to  King  Charles 
when  he  was  reftored  :  this,  with  his  moderate  fpirit 
toward  diffenters,  rendered  him  not  very  agreeable  to 
churchmen.  His  mathematical  and  philofophical  works, 
which  contain  many  ingenious  and  curious  pieces,  con¬ 
fide  ring  the  time  when  they  were  written,  have  been 
collefled  in  one  vol.  8vo.  He  publifhed  alfo  fome  theo¬ 
logical  tra£b.  He  was  the  firft  prefident  of  the  Royal 
Society. 

WILL,  that  faculty  of  the  mind  by  which  it  em¬ 
braces  or  reje&s  any  thing  offered  to  it.  See  Meta¬ 
physics. 

Will,  or  Lajl  Will,  in  Law ,  fignifies  the  decla¬ 
ration  of  a  man’s  mind  and  intent  relating  to  the  difpo- 
fition  of  his  lands,  goods,  or  other  eftate,  or  of  what  he 
would  have  done  after  his  death.  In  the  common  law 
there  is  a  diftin&ion  made  between  a  will  and  a  tefta- 

ment : 


Will, 

William. 
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merit :  that  is  called  a  will  where  lands  or  tenements 
are  given  ;  and  when  the  difpofition  concerns  goods 
and  chattels  alone,  it  is  termed  a  tej} ament.  See  Tes¬ 
tament. 

WlLL-with-a-wifp ,  or  Jack  with-ct-lanthorny  two  po¬ 
pular  names  for  the  meteor  called  ignis  fatuus .  See 
Xight,  N°  4 6. 

WILLIAM  o/'Malmsbury,  an  historian  of  confi- 
derable  merit  in  the  reign  of  King  Stephen;  but  of 
whofe  life  few  particulars  are  known*  According  to 
Hale  and  Pits,  he  was  furnamed  Somerfetus ,  from  the 
county  in  which  he  was  born.  From  his  own  preface 
to  his  fecond  book  De  Regibus  Anglorumy  it  appears 
that  he  was  addicted  to  learning  from  his  youth  ; 
that  he  applied  himfelf  to  the  ftudy  of  logic,  phyfic, 
ethics,  and  particularly  to  hiftory.  He  retired  to  the 
Benedi£line  convent  at  Malmfbury,  became  a  monk, 
and  was  made  precentor  and  librarian;  actuation  which 
much  favoured  his  intention  of  writing  the  hiftory  of 
this  kingdom.  In  this  monaftery  he  fpent  the  remain¬ 
der  of  his  life,  and  died  in  the  year  1142.  He  is  one 
of  our  moft  ancient  and  moft  faithful  hiftorians.  His 
capital  work  is  that  intitled  De  Regibus  Anglorum ,  in 
five  books;  with  an  Appendix,  which  he  ftyles  Hi/lo- 
rice  Novellce ,  in  two  more.  It  is  a  judicious  colle&ion 
of  whatever  he  found  on  record  relative  to  England, 
from  the  invafion  of  the  Saxons  to  his  own  times. 

WILLIAM  of  Newbury ,  fo  called  from  a  monaftery 
in  Yorkfhire,  of  which  he  was  a  member,  wrote  a  hi¬ 
ftory  which  begins  at  the  Conqueft  and  ends  at  the  year 
1197.  His  Latin  ftyle  is  preferred  toTnat  of  Matthew 
Paris;  and  he  is  entitled  to  particular  praife,  for  his  ho¬ 
ned  regard  to  truth,  in  treating  the  fables  of  Jeffrey  of 
Monmouth  with  the  contempt  they  deferve;  as  well  as 
for  exprefling  his  approbation  of  Henry  II.’s  defign  of 
reforming  the  clergy,  by  bringing  them  under  the  regu¬ 
lation  of  the  fecular  pow^r. 

WiLLIAM  of  Wykeham,  bifhop  of  Winchefter,  was 
born  in  the  village  of  Wykeham,  in  the  county  of 
Southampton,  in  1324.  ’He  was  educated  at  Winchef¬ 
ter  and  Oxford  ;  and  having  continued  near  fix  years 
in  the  univerfity,  his  patron  Nicholas  Wedal,  governor 
of  the  province  of  Southampton,  took  him  into  his  fa- 
mijy,  and  appointed  him  his  counfellor  and  fecretary. 
He  could  not  have  made  choice  of  a  fitter  perfon  for 
that  employment,  no  man  in  that  age  writing  or  fpeak- 
ing  more  politely  than  Wykeham.  For  this  reafon 
Edington,  bifhop  of  Winchefter,  lord-high  treafurer  of 
the  kingdom,  appointed  him  his  fecretary  three  years 
after,  and  alfo  recommended  him  to  King  Edward  III. 
who  took  him  into  his  fervice.  Being  (killed  in  geo¬ 
metry  and  architecture,  he  was  appointed  furveyor  of 
the  royal  buildings,  and  alfo  chief  juftice  in  eyre  :  he 
fuperin tended  the  building  of  Windfor-caftle.  He  was 
afterward  chief  fecretary  of  ftate,  a  keeper  of  the 
privy  feal;  and  in  1367  fucceeded  Edington  in  the 
fee  of  Winchefter.  A  little  after  he  was  appointed  lord- 
high  chancellor  and  prefident  of  the  privy-council.  That 
he  might  well  difeharge  the  feveral  functions  of  his  em¬ 
ployments,  both  ecclefiaftical  and  civil,  he  endeavoured 
on  one  hand,^  to  regulate  his  own  life  according  to  the 
ftricteft  maxims,  and  to  promote  fuch  parilh-priefts  only 
as  were  able  to  give  due  inftruCtions  to  their  parilhion- 
ers,  and  at  the  fame  time  led  exemplary  lives :  on  the 
f- ether  hand,  he  did  all  in  his  power  to  caufe  juftice  to 
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be  impartially  adminiftered.  In  1371  he  refigned  his 
chancellorftiip,  and  fome  time  after  the  great  feal.  Ed¬ 
ward  returning  to  England,  after  having  carried  on  a 
very  fucbefsful  war  in  France,  found  his  exchequer  in 
great  diforder.  The  duke  of  Lancafter,  one  of  his  fans, 
at  the  head  of  feveral  lords,  having  brought  complaints 
againft  the  clergy,  wliothen  enjoyed  the  chief  places  in  the 
kingdom,  the  king  removed  them  from  their  employ  ments. 
But  the  laymen,  who  were  raifed  to  them,  behaved  fo 
ill,  that  the  king  was  forced  to  reftore  the  ecclefiaftics. 
The  duke  of  Lancafter  (bowed  ftrong  animofity  to  the 
clergy,  and  fet  every  engine  at  work  To  ruin  Wykeham. 
He  impeached  him  of  extortion,  and  of  difguifing  things, 
and  obliged  him  to  appeal*  at  the  KingVbench.  He 
got  fuch  judges  appointed  as  condemned  him  ;  and  not 
fatisfied  with  depriving  him  of  all  the  temporalities  of 
his  bifhopric,  he  advifed  Edward  to  banifh  him  :  but 
this  prince  rejeded  the  propofal,  and  afterward  reftored 
to  Wykeham  all  that  he  had  been  diverted  of.  Rich¬ 
ard  II.  was  but  eleven  years  old  when  Edward  died: 
fo  that  the  duke  of  Lancafter  had  an  eafy  opportunity 
of  reviving  the  accufations  againft  the  bifhop  of  Win¬ 
chefter;  neverthelefs  Wykeham  cleared  himfelf.  Then 
he  founded  two  noble  colleges,  the  one  in  Oxford,  the 
other  in  Wrinchefter.  Whilft  lie  was  exerting  his  ut- 
fnoft  endeavours  to  improve  thefe  two  fine  foundations, 
he  was  recalled  to  court,  and  in  a  manner  forced  to  ac¬ 
cept  of  the  office  of  lord-high  chancellor  in  1389. — 
Having  excellently  difeharged  the  duties  of  that  em¬ 
ployment  for  three  years,  he  obtained  leave  to  refign  it, 
forefeeing  the  difturbances  that  were  going  to  break 
out.  Being  returned  to  his  church,  he  finiftied  his  col¬ 
lege,  and  built  there  fo  magnificent  a  cathedral,  that  it 
almoft  equals  that  of  St  Paul’s  in  London.  He  laid 
out  feveral  fums  in  things  advantageous  to  the  public 
and  to  the  poor;  notwithftanding  which,  in  1397  he 
was  in  great  danger  ;  for  he  and  fome  others  were  im¬ 
peached  of  high-treafon  in  open  parliament:  however, 
he  was  again  fully  cleared.  From  that  time  till  his 
death  he  kept  quiet  in  his  diocefe,  and  there  employed 
himfelf  in  all  the  duties  of  a  good  prelate.  He  died  in 
1404,  in  the  81  ft  year  of  his  age. 

William,  the  name  of  feveral  kings  of  England. 
See  England,  N°  87 — 92,  and  Britain,  N°  302. 

Fort-WlLLIAM ,  a  fortrefs  in  the  Highlands  of  Scot¬ 
land,  ere&ed  in  King  William’s  reign,  as  was  alfo  a 
fmall  town  adjoining,  called  Maryburgh ,  in  honour  of 
his  queen.  It  is  fituated  in  Invernefs-ftiire,  on  a  nar¬ 
row  arm  of  the  fea  called  Loch  Eil ,  which  by  the  com¬ 
pletion  of  the  Caledonian  canal,  will  be  united  to  the 
Weftern  fea.  Fort- William  is  of  a  triangular  form, 
having  two  baftions,  and  is  capable  of  admitting  a  gar- 
rifon  of  800  men  ;  but  could  not  be  defended  againft 
an  attack,  as  it  is  commanded  by  feveral  hills  in  the 
neighbourhood. 

WILLIAM'S  Fort ,  is  a  fa&ory  of  Afia  belonging  to 
the  Eaft-India  Company,  feated  on  one  of  the  branches 
of  the  river  Ganges,  in  the  kingdom  of  Bengal.  The 
fort  wTas  firft  built  in  the  (hape  of  an  irregular  tetragon 
of  brick  and  mortar;  and  the  town  has  nothing  regular 
in  it,  becaufe  every  one  built  a  lioufe  as  he  liked  beft, 
and  for  his  own  conveniency.  The  governor’s  houfe  is 
within  the  fort,  and  is  the  beft  piece  of  architedlure  in 
thefe  parts.  Here  there  are  alfo  convenient  lodgings 
for  the  factors  and  writers,  with  ftore  houfes  for  the 

company’s 
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V’iiliam  company’s  goods,  and  magazines  for  ammunition.  A- 

iViIIis  bout  5°  ?ards  from  the  fort  is  the  church,  which  was 

-V— >  originally  built  by  the  merchants.  The  town  of  Cal- 
aiita  is  contiguous,  containing  500,000  inhabitants. 
It  is  governed  by  a  mayor  and  aldermen,  a?  molt  of 
the  company’s  faftories  in  the  Eaft  Indies  now  are. 

1 757  ^  v/as  furprifed  by  the  nabob  of  Bengal,  who 
took  it,  and  put  moft  of  thofe  that  had  made  re- 
fiftance  into  a  place  called  the  Black-Hole ,  where  the 
greater  number  was  fuffocated.  This  nabob  was  after¬ 
wards  killed,  and  another  fet  up  in  his  room,  more 
friendly  to  the  Engiifh;  and  the  fadory  was  rc-efta- 
bliflied.  E.  Long.  86.  o.  N.  Lat.  22.  27.  See  Cal¬ 
cutta. 

Sweet- William.  See  Hianthus,  Botany  Index. 
WILLIAMSBURG,  a  town  of  North  America,  in 
Virginia,  and  formerly  capital  of  that  Hate.  It  is  fitu- 
ated  between  two  creeks;  one  falling  into  James  and 
the  other  into  \  ork  River.  The  diftance  of  each  land¬ 
ing  place  is  about  a  mile  from  the  town,  which,  with 
the  difadvantage  of  not  being  able  to  bring  up  large 
veffels,  and  the  want  of  enterprife  in  the  inhabitants, 
has  occafioned  its  decay.  Here  is  a  college,  defigned 
for  the  education  of  the  Indians,  but  which,  on  account 
of  their  av.erfion  to  learning,  never  anfwcred  the  pur- 
pofe.  It  is  60  miles  eaft  of  Richmond.  W.  Long.  76. 
30.  N.  Lat.  37.  10. 

WILLIAMSTADT,  a  fea-port  town  of  Holland. 
It  is  a  handfome  ftrong  place,  and  the  harbour  is  wrell 
frequented.  It  was  built  by  William  prince  of  Orange 
in  1 585;  and  in  1732  belonged  to  the  ftadtholder  of 
Friefland.  The  river  near  which  it  is  built  is  called 
Butterjhet  or  Holland  Diep ;  and  is  one  of  the  bulwarks 
of  the  Hutch  on  the  fide  of  Brabant,  where  they  always 
keep  a  garrifon.  This  place  made  a  gallant  defence 
*n  1 793  againft  the  Trench,  who  wrere  obliged  to  raife 
the  fiege.  It  is  15  miles  north-eaft  of  Bergen-op-Zoom, 
-and  12  fouth-weft  of  Dort.  E.  Long.  4.  30.  N.  Lat. 
51*  39- 

.WILLIS,  Hr  Thomas,  a  celebrated  Englifii  phy- 
fician,  was  born  at  Great  Bod  win,  in  Wiltfhire,  in 
1621,  and  ftudied  at  Chrift-church  college,  Oxford. 
When  that  city  was  garrifoned  for  the  king,  he,  among 
other  fcholars,  bore  arms  for  his  majefty,  and  devoted 
his  leifure  hours  to  the  ftudy  of  phyfic.  The  garrifon 
of  Oxford  at  length  furrendering  to  the  parliament,  he 
applied  himfelf  to  the  pra&ice  of  his  profeftion ;  and 
ioon  rendered  himfelf  famous  by  his  care  and  (kill.  He 
approprmted  a  room  as  an  oratory  for  divine  fervice  ac¬ 
cording  to  the  church  of  England,  whither  moft  of  the 
loyahfts  in  Oxford  daily  reforted.  In  1660,  he  became 
Sedleian  profefTor  of  natural  philofopby,  and  the  fame 
year  took  the  degree  of  do6lor  of  phyfic.  In  1664,  he 
difeovered  the  famous  medicinal  fpring  at  Alftropp, 
near  Brackley.  He  was  one  of  the  firft  members  of  the 
Royal  Society,  and  foon  made  his  name  illuftrious  by 
his  excellent  writings.  In  1666,  after  the  fire  of  Lon¬ 
don,  he  removed  to  Weft  minder;  and  his  pra£Hce  be¬ 
came  greater  than  that  of  any  of  the  phyficians  his  con¬ 
temporaries.  Soon  after  his  fettlement  in  London,  his 
only  fon  Thomas  falling  into  a  confumption,  he  fent 
him  to  Montpelier  in  France  for  the  recovery  of  his 
health;  and  it  proved  fuccefsful.  His  wife  alfo  labour¬ 
ing  under  the  fame  diforder,  he  ofFered  to  leave  the 
town ;  but  (he,  not  differing  him  to  neglefl  the  means 
Vol.  XX.  Part  II. 
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of  providing  for  his  family,  died  in  1670.  He  died  at  Willis 
his  houfe  in  St  Martin’s  in  1675,  and  was  buried  near  ii 
her  in  Weftminfter-abbey.  Hr  Willis  was  extremely  . 
modeft  and  unambitious,  and  refufed  the  honour  of 
knighthood.  He  was  remarkably  pious  :  As  he  rofe 
early  in  the  morning,  that  he  might  be  prefen t  at  di¬ 
vine  fervice,  which  lie  conftantly  frequented  before  he 
vifited  his  patients,  he  procured  prayers  to  be  read  be¬ 
yond  the  aecuftomed  times  while  he  lived  ;  and  at  his 
death  fettled  a  (Upend  of  20I.  per  annum  to  continue 
them.  He  was  a  liberal  benefactor  to  the  poor  where - 
ever  he  came,  having  from  his  early  pra&ice  allotted 
part  of  nis  profits  to  charitable  ufes.  He  was  exa£l  and 
regular  in  all  his  hours:  and  though  his  table  was  the 
refort  of  moft  of  the  great  men  of  London,  yet  he  was 
i  t  markable  for  his  plainnefs,  and  his  being  a  man  of 
little  difeourfe,  complaifance,  or  fociety;  but  he  was 
juftly  admired  for  his  deep  infight  into  natural  and  ex¬ 
perimental  philofophy,  anatomy,  andchemiftry ;  for  his 
fuccefsful  pra&ice  ;  and  for  the  elegance  and  purity  of 
his.  Latin  ftyle.  He  wrote,  1.  A  treatife  in  Engli(h, 
intitled  A  plain  and  eafy  hlethod  for  preferving  thofe 
that,  are  well  from  the  InfeBion  of  the  Plague,  and  for 
curing  fuch  as  are  infeBed .  2.  Several  Latin  works, 

which  were  colle&ed  and  printed  at  Amfterdam,  in 
1682,  in  2  vols  4to. 

WILLUGHBY,  Francis,  a  celebrated  natural  hi- 
ftorian,  was  the  only  fon  of  Sir  Francis  Willughby, 
knight.  He  .was  fond  of  ftudy  from  his  childhood,  and 
heldidlenefs  in  abhorrence;  he  being  fo  great  an  eco- 
nomi.ft  with  regard  to  his  time,  as  not  willingly  to  lofe. 
or.  mifapply  the  lead  part  of  it,  by  which  means  he  at¬ 
tained  great  (kill  in  all  branches  of  learning,  and  parti¬ 
cularly  in  the  mathematics.  But  to  the  hillory  of  ani¬ 
mals,  which  was  in  a  great  meafure  negle&ed  by  his 
countrymen,  he  particularly  applied  himfelf;  and  for 
this  purpofe  carefully  read  over  what  had  been  written 
on  that  fubje.Cl  by  others.  He  then  travelled  feveral 
times  over  his  native  country;  and  afterwards  into 
France,  Spain,  Italy,  Germany,  and  the  Low  Coun¬ 
tries,  attended  by  his  ingenious  friend  Mr  John  Ray* 

It.  is.  remarkable,  that,  liotwithftanding  the  advantages 
of  birth,  fortune,  and  parts,  he  was  as  humble  as  any 
man  of  the  meaneft  fortune;  was  fober,  temperate,  and 
chafte ;  fcrupuloufiy  juft  ;  fo  true  to  his  word  and  pro¬ 
mise,  that  a  man  might  venture  his  eftate  and  life  upon 
it;  fo. faithful  and  conftant  to  his  friend,  as  never  to  de- 
fert  him  when  fortune  frowned  upon  him;  and  remark¬ 
ably  pious,  patient,  and  fubmiftive  to  the  divine  will. 

This  is  the  chara&er  given  of  him  by  Mr  Ray,  whofe 
veracity  none  will  doubt.  This  ingenious  and  learned 
gentleman  died  in  1672,  at  37  years  of  age;  having 
impaired  his  health  by  his  application.  He  wrote, 

I.  Ornithologies  libri  tres,  folio,  which  was  afterwards 
tranfiated  into  Englifii,  with  an  Appendix,  by  Mr  Ray, 
in  folio.  2.  Hiforice  Pifcium  libri  quatuor ,  folio.  3, 

Lettersof  Francis  Willughby,  Efq.  added  to  Philofophz- 
cal  Letters  between  the  learned  Mr  Ray  and  feveral  of 
his  correfpon dents,  publifhed,  in  8vo,  by  William  Her- 
ham.  4.  Several  ingenious  papers  in  the  Philofophicai 
Tranfa&ions. 

WILMOT,  John,  earl  of  Rochefter,  a  great  wit  in 
the  reign  of  Charles  II.  the  fon  of  Henry  carl  of  Ro¬ 
chefter,  was  born  in  1648.  He  W'as  taught  grammar 
and  claftical  learning  at  the  free-fehool  at  Burford*; 
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where  he  obtained  a  quick  relifii  of  the  beauties  of  the 
Latin  tongue,  and  afterwards  became  well  v'erfed  in  the 
authors  of  the  Auguftan  age.  In  165 9,  he  was  ad¬ 
mitted  a  nobleman  of  Wadham  college,  where  he  ob¬ 
tained  the  degree  of  matter  of  arts.  He  afterwards  tra¬ 
velled  through  France  arid  Italy  j  and  at  his  return  was 
made  one  of  the  gentlemen  of  the  bedchamber  to  the 
Ling,  and  comptroller  of  Woodttock  Park.  In  1665,  ^ 
he  went  to  fea,  and  was  in  the  Revenge,  commanded 
by  Sir  Thomas  Tiddiman,  when  an  attack  was  made 
on  the  port  of  Bergen  in  Norway :  during  the  whole 
a&ion  he  {ho wed  the  greateft  refolution,  and  gained  a 
high  reputation  for  courage  ;  which  he  fupported  in  a 
fecond  expedition,  but  afterwards  loft  it  in  a  private  ad¬ 
venture  with  Lord  Mulgravc. 

Before  the  earl  of  Rochefter  travelled,  he  had  indul¬ 
ged  in  the  molt  diforderly  and  intemperate  way  of  liv¬ 
ing  y  at  his  return,  however,  he  feemed  to  have  got  the 
better  of  it  entirely.  But  falling  into  the  company  of 
the  courtiers,  who  continually  pra&ifed  thefe  exceffes, 
he  became  fo  funk  in  debauchery,  that  he  was  for  five 
years  together  fo  given  up  to  drinking,  that  during  all 
that  time  he  was  never  cool  enough  to  be  matter  of  him- 
felf.  His  violent  love  of  pleafure,  and  his  difpofition 
to  extravagant  mirth,  carried  him  to » great  exceffes. 
The  fir  ft  involved  him  in  fcnfuality,  and  the  other  led 
him  into  many  adventures  and  ridiculous  frolics.  Once 
difguifing  himfdf  fo  that  he  could  not  be  known  by  his 
neareft  friends,  he  fet  up  in  Tower-ftreet  for  an  Italian 
mountebank,  and  there  difperfed  his  noftrums  for  fome 
weeks.  Pie  often  difguifed  himfclf  as  a  porter,  or  as  a 
beggar,  fometiines  to  follow  a  mean  amour  ;  at  other 
times,  he  would  go  about  merely  for  divertton,  in  odd 
lhapes  \  and  a&ed  his  part  fo  naturally,  that  he  could 
not  be  known  even  by  his  friends.  In  fhort,  by  his 
conftant  indulgence  in  wine,  women,  and  irregular  fro¬ 
lics,  lie  entirely  wore  out  an  excellent  conftitution  be¬ 
fore  he  was  30  years  of  age.  In  October  1679,  ^Y^en 
recovering  from  a  violent  difeafe,  which  ended  in  a  con- 
fumption,  he  was  vittted  by  Dr  Burnet,  upon  an  inti¬ 
mation  that  fueh  a  vifit  would  be  agreeable  to  him.  Dr 
Burnet  publilhed  an  account  of  his  conferences  with 
Lord  Rochefter  *,  in  which  it  appears,  that  though  be 
had  lived  the  life  of  a  libertine  and  atheift,  yet  he  died 
the  death  of  a  penitent  Chriftian.  His  death  happened 
in  1680  ;  fince  which  time  his  poems  have  been  various 
times  printed,  both  feparately  and  together  :  but  when 
once  he  obtained  the  character  of  a  lewd  and  obfeene 
writer,  every  thing  in  that  ftrain  was  aferibed  to  him  *, 
and  thus  many  pieces  not  of  his  writing  have  crept  into 
the  later  editions  of  his  works.  The  author  of  the  Ca¬ 
talogue  of  Royal  and  Noble  Authors  fays,  he  w*as  “  a 
man  whom  the  Mufes  were  fond  to  infpire,  and  attiamed 
to  avow,  and  who  pra&ifed  without  the  leaft  referve 
that  fecret  which  can  make  verfes  more  read  for  their 
defers  than  their  merits.  Lord  Rocheftcr’s  Poems  have 
much  more  obfeenity  than  wit,  more  wit  than  poetry, 
and  more  poetry  than  politenefs.”  Kis  writings,  be- 
fides  thofe  already  mentioned,  are,  A  Satire  againft 
Mankind  ;  Nothing,  a  poem  *,  Valentinian,  a  tragedy  j 
Fifty-four  Letters  to  Henry  Saville,  and  others*,  Seven 
more  to  his  wife  and  Son  :  a  Letter  on  his  deathbed 
to  Dr  Burnet.  He  alfo  left  behind  him  feveral  other 
papers,  and  a  Hiftory  of  the  Intrigues  of  the  Court  of 


Charles  II.  5  but  his  mother,  a  very  devout  lady,  order-  Wilm0t  l 
ed  all  his  papers  to  be  burned.  Wiifon.j 

WILSON,  Florence,  known  in  the  republic  of'""’" ‘V"* 
letters  by  the  name  of  Florentius  Volujinus ,  was  born  at 
Elgin  in  the  {hire  of  Murray  in  Scotland,  and  educated 
in  the  univerftty  of  Aberdeen.  Travelling  to  England 
with  an  intention  to  improve  his  fortune,  he  had  the  fe¬ 
licity  to  be  introduced  to  Cardinal  Wolfey,  who  ap¬ 
pointed  him  tutor  to  one  of  his  nephews.  In  that  capa¬ 
city  he  went  to  Paris,  and  continued  there  till  the  Car¬ 
dinal’s  death.  During  his  refidence  in  that  city  he  be¬ 
came  acquainted  with  the  learned  Cardinal  Bellai,  arch- 
bifhop  of  Paris,  who  allowed  him  a  penfion,  and  meant 
to  have  appointed  him  royal  profeffor  of  the  Greek  and 
Latin  languages  in  the  univerfity  of  Paris  :  but  Bellai 
being  difgraced,  Wifon’s  profpedls  faded  with  the  for¬ 
tunes  of  his  patron,  whom  nevcrthelefs  he  attended  on 
his  journey  to  Rome.  Wilfon  was  taken  ill  at  Avig¬ 
non,  and  the  cardinal  proceeded  without  him.  After* 
his  recovery,  he  paid  a  vifit  to  the  celebrated  Cardinal 
Sabolet,  the  Mecamas  of  his  time,  who  was  alfo  bifliop 
of  Carpentras,  where  he  then  refided.  The  cardinal 
wTas  fo  charmed  with  his  erudition,  that  he  appointed 
him  profeffor  of  the  learned  languages,  with  a  ftipend 
of  100  piftoles  per  annum. 

During  his  refidence  at  Carpentras,  he  wrote  his  ce¬ 
lebrated  treatife  De  Animi  Tranquil  lit  ate,  Mackenzie 
fays  that  he  afterwards  taught  philofophy  in  Italy }  and 
that,  being  at  length  dettrous  of  returning  to  Scotland, 
he  began  his  journey  homeward,  was  taken  ill  at  Vienne 
in  Dauphiny,  and  died  there  in  the  year  1547.  He 
was  generally  efteemed  an  accomplifhed  linguift,  an  ad¬ 
mirable  philofopher,  and  an  excellent  Latin  poet.  He 
wrote,  bettde  the  above  treatife,  1.  Poemata ,  London 
1619,  4to.  2.  Commentatio  qua  dam  thcologica  in  op  ho- 
rifmos  dij]c&a ,  per  SebaJI,  Grpph,  3.  Pkilofophia  Ari- 
Jlot,  Spnopjis,  lib.  iv. 

Wilson,  Thomas ,  lord  bifliop  of  Sodor  and  Man, 
was  born  in  1663,  at  Burton,  in  the  county  of  Chefter. 

He  received  the  rudiments  of  his  education  at  the  coun¬ 
ty  town,  and  from  thence  was  removed  to  the  univerfity 
of  Dublin.  His  allowance  at  the  univerfity  was  20I.  a- 
year  •  a  fum,  fmall  as  it  may  now  appear,  which  was  in 
thofe  days  fufficient  for  a  fober  youth  in  fo  cheap  a 
country  as  Ireland, 

His  firft  intention  was  to  have  applied  to  the  ftudy  of 
phy.fic  ;  but  from  this  he  was  diverted  by  Archdeacon 
Hewetfon,  by  whofe  advice  he  dedicated  himfelf  to  the 
church.  He  continued  at  college  till  the  year  1 686, 
when,  on  the  29th  of  June,  he  was  ordained  deacon. 

The  exa<ft  time  of  Mr  Wilfon’s  leaving  Dublin  is  not 
known  :  but  on  account  of  the  political  and  religious 
difputes  of  thofe  days,  it  was  fooner  than  he  intended. 

On  the  10th  of  December,  in  the  fame  year,  he  wasli- 
cenfed  to  the  curacy  of  New  Church  in  Winwick,  of 
which  Dr  Sherlock,  his  maternal  uncle,  was  rtftor.  ^ 

His  ttipend  was  no  more  than  30k  a-year  \  but  being 
an  excellent  economift,  and  having  the  advantage  of  liv¬ 
ing  with  his  uncle,  this  fmall  income  was  not  only  fuffi- 
eient  to  fupply  his  own  wants,  but  it  enabled  him  tc 
fupply  the  wants  of  others  \  and  for  this  purpofe  he  fet 
apart  one-tenth  of  his  income.  In  1692  he  was  ap¬ 
pointed  domeftic  chaplain  to  William  earl  of  Derby, 
and  tutor  to  his  fon  James  Lord  Strange,  with  a  falarv 
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of  30I.  a-year.  He  was  foon  after  eleCled  mailer  of  the 
alms-houfe  at  Latham,  which  brought  him  in  20I.  a- 
year  more.  Having  now  an  income  far  beyond  his  ex¬ 
pectations,  or  his  wifhes,  except  as  it  increafed  his  abi¬ 
lity  to  do  good,  he  fet  apart  one-fifth  of  his  income  for 
pious  ufes,  and  particularly  for  the  poor.  In  fnort,  as 
his  income  increafed,  he  increafed  the  portion  of  it 
which  was  allotted  to’the  purpofes  of  charity.  At  firft 
he  fet  apart  a  tenth,  then  a  fifth,  afterwards  a  third, 
and  laftlv,  when  he  became  a  bifiiop,  he  dedicated  the 
full  half  of  his  revenues  to  pious  and  charitable  ufes. 

He  had  not  been  long  in  the  fervice  of  Lord  Derby, 
before  he  was  offered  the  valuable  living  of  Buddef- 
worth  in  Yorkfiiire  ;  which  he  refufed  to  accept,  as  be¬ 
ing  inconfident  with  the  refolves  of  his  confeienee  a- 
gaind  non-rtfidence,  Lord  Derby  choofing  dill  to  re¬ 
tain  him  as  chaplain  and  tutor  to  his  fon.  In  1697  he 
was  promoted,  not  without  fome  degree  of  compulfion 
on  the  part  of  his  patron,  to  the  biihopric  of  the  Ifle  of 
Man  ;  a  preferment  which  he  held  58  years.  In  1698 
he  married  Mary,  daughter  of  Thomas  Patten,  Efq.  of 
Warrington.  By  this  lady,  who  furvived  her  marriage 
above  fix  vears,  he  had  four  children;  none  of  whom 
furvived  him,  except  the  late  Dr  Wilfon,  prebendary 
of  Well  minder. 

44  The  annual  receipts  of  the  biihopric  (fays  the  au¬ 
thor  of  his  memoir^)  did  not  exceed  300I.  in  money. 
Some  neeeffaries  in  his  houfe,  as  fpices,  fugar,  wine, 
books,  &c.  mud  be  paid  for  with  money;  didreffed  or 
fiiipwrecked  mariners,  and  fome  other  poor  ohjeCls,  re¬ 
quired  to  be  relieved  with  money  ;  but  the  poor  of  the 
ifiand  wrere  fed  and  clothed,  and  the  houfe  in  general 
fupplied  from  his  demefnes,  by  exchange,  without  mo¬ 
ney.  The  poor,  who  could  weave  or  fpin,  found  the 
bed  market  at  Bidiop’s-court,  where  they  bartered  the 
produce  of  their  labour  for  corn.  Taylors  and  Ihoe*» 
makers  were  kept  in  the  houfe  condantly  employed,  to 
make  into  garments  or  (hoes  that  cloth  or  leather  which 
his  corn  had  purchafed  ;  and  the  aged  and  infirm  were 
fupplied  according  to  their  feveral  wants.  Mr  Moore 
of  Douglas  informed  the  editor,  that  he  was  once  wit- 
nefs  to  a  plcafing  and  fingular  indance  of  the  Bifhop’s 
attention  to  fome  aged  poor  of  the  idand.  As  he  was 
didributing  fpe&aeles  to  fome  whofe  eyefight  failed 
them,  Mr  Moore  expreffed  his  furprife,  as  he  well 
knew  not  one  of  them  could  read  a  letter.  4  No  matter 
(Paid  the  Bifhop  with  a  fmile),  they  will  find  ufe  enough 
for  them  ;  thefe  fpe&acles  will  help  them  to  thread  a 
needle,  to  mend  their  clothes,  or,  if  need  be,  to  keep 
themfelves  free  from  vermin.’ 

So  great  was  the  bidiop’s  attachment  to  his  fltJck, 
that  no  temptation  could  feducc  him  from  their  fervice. 
He  more  than  once  refufed  the  offer  of  an  Englidi  bi- 
fhopric.  There  is  an  anecdote  of  his  lordfhip  and  Car¬ 
dinal  Fleury,  which  docs  great  credit  to  them  both. 
The  cardinal  wanted  much  to  fee  him,  and  fent  over  011 
purpofe  to  inquire  after  his  health,  his  age,  and  the 
date  of  his  confecration,  as  they  were  the  two  oldeft  bi- 
thops,  and  he  believed  the  poored,  in  Europe  ;  at  the 
fame  time  inviting  him  to  France.  H  he  bifhop  fent  the 
cardinal  an  anfwer,  which  gave  him  fo  hign  an  opinion 
of  him,  that  the  cardinal  obtained  an  order  that  no 
French  privateer  fbould  ravage  the  ifle  of  Man. 

This  good  prelate  lived  till  the  year  1755,  dying  at 
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the  advanced  age  of  93.  His  works  have  lately  been 
publ idled  in  2  vols  410. 

WILTON,  a  market  town  in  Wiltlhire,  three  miles 
wed  of  Salilbury.  It  was  once  fo  confiderable  as  to  ’ 
give  title  to  the  county.  It  had  formerly  12  churches; 
and  Odo,  brother-in-law  to  William  L  was  biihup  of 
Wilton.  Only  one  now  remains.  It  fends  members  to 
parliament,  and  is  the  place  where  the  knights  of  the 
(hire  are  chofen.  It  has  a  great  manufactory  of  carpets, 
which  are  brought  to  high  perfection.  Wilton  is  fa¬ 
mous  for  Lord  Pembroke’s  feat,  fo  well  known  through 
Europe  for  its  containing  a  grand  affemblagc  of  the  pro¬ 
ductions  of  the  greated  and  mod  ancient  maders  in 
painting  and  fculpture. — Two  fairs  are  held  here  an¬ 
nually. 

WILTSHIRE,  a  county  of  England,  bounded  on 
the  wed  by  Somerfetlhire,  on  the  call  by  Berkdiire  and 
Hampdiire,  on  the  north  by  Gloucederthire,  and  on  the 
fouth  by  Dorfetdiire  and  part  of  Hampdiire.  The 
length  amounts  to  39  miles;  its  breadth  to  30  ;  and  its 
circumference  to  140.  It  contains  29  hundreds,  23 
market-towns,  304  paridies,  and  about  185,107  fouls. 
Befides  two  members  for  the  diire,  and  two  for  the  city 
of  Salilbury,  each  of  the  following  towns  fends  two 
members  to  parliament,  viz.  Wilton,  Downton,  Hin- 
don,  Heytefhury,  Wedbury,  Caine,  Devizes,  Chippan- 
ham,  Malrafbury,  Cricklade,  Great  Bed  win,  Ludger- 
fhall,  Old  Sarum,  Wooton-Baffet,  Marlborough. 

The  air  of  this  county  is  very  healthy,  not  only  in 
the  more  low  and  level  parts,  but  alfo  on  the  hills. 
The  foil  of  the  vales  is  very  rieh*  and  produces  com 
and  grafs  in  great  plenty.  The  beautiful  downs  in  the 
fouth  yield  the  fined  palture  for  dieep,  with  which  they 
arc  overfpread.  The  greated  difadvantage  the  county 
labours  under  is  want  of  fuel,  as  there  are  no  coal-pits, 
and  but  little  wood.  This  county  is  noted  for  great 
quantities  of  very  fine  checfe,  and  for  its  manufacture  of 
broad  cloth,  to  which  it  was  invited  by  the  great  plenty 
and  finenefs  of  its  wool.  Befides  a  number  of  leffer 
dreams,  it  is  watered  by  the  rivers  Ifis,  Kennet,  Upper 
and  Lower  Avon,  Willy,  Burne,  and  Nadder,  which 
are  well  dored  with  fifh. 

WINCHELSEA,  a  town  in  Suffex,  which  has  no 
market,  but  has  one  fair  on  May  14th  for  cattle  and 
pedlars  ware.  It  was  an  ancient  place,  at  lead  the  old 
town,  which  was  fwaliowed  up  by  the  ocean  in  1250. 
It  is  now  dwindled  to  a  mean  place,  though  it  retains 
its  privileges,  and  fi  nds  two  members  to  parliament. 
It  is  feated  on  a  roeky  cliff,  on  an  inlet  of  the  fea  ;  and 
had  a  haven,  now  choked  up.  It  had  18  parilh-church- 
es,  now  reduced  to  one.  The  market-houfe  is  in  the 
midd  of  the  town,  from  whence  run  four  paved  ffr»  ets* 
at  the  end  of  which  are  four  ways,  which  had  formerly 
buildings  on  each  fide  for  a  confiderable  didance.  It 
is  two  miles  fouth-weft  of  Rye,  and  7*  fouth-eaft  of  Lon¬ 
don.  It  is  governed  by  a  mayor  and  jurats,  though  it  has 
but  about  70  houfes.  Three  of  the  gates  are  dill  {landing, 
but  much  decayed.  E.  Long.  o.  44.  N*  Lat.  50,  58. 

WtNCHELSEA,  Annie  Countefs  of  a  lady  of  excellent 
genius,  efpceially  in  poetry,  was  maid  of  honour  to  the 
duchefs  of  York,  fecond  wife  to  King  James  II.  and 
was  afterwards  married  to  Heneage,  fecond  fon  of  the 
earl  of  Winchelfca.  One  of  the  mod  confiderable  of 
the  countefs  of  Winchelfea’s  poems  was  that  oh  the. 

4  ^  2  Spleen. 
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Winchelfea  SpRen.  A  collection  of  her  poems  was  printed  at  Lon- 
Wincklc  ^°n  *n  17I3»  containing  a  tragedy  never  aCted,  intitled 
maru  Anjiomcnes .  The  countefs  died  in  1720  without  iffuc, 

y— w  as  her  hufband  did  in  1726. 

WINCHESTER,  the  capital  of  the  county  of 
Hampfhire  in  England.  It  is  a  very  ancient  city,  fup- 
pofed  to  have  been  built  feveral  centuries  before  Chrift. 
The  Romans  called  it  Venta  Belgarum ,  the  Britons  Caer 
Givent ,  and  the  Saxons  Wittancectfter ;  whence  came  the 
prefent  name.  It  ftands  upon  the  river  Itchin,  in  a  bottom 
Surrounded  with  chalky  hills  3  and  is  generally  allowed 
to  have  been  a  confiderable  place  in  the  time  of  the 
Romans.  Some  of  the  firfl  converts  to  Chriftianity  are 
fuppofed  to  have  lived  here.  In  the  cattle,  near  the  weft 
gate,  many  of  the  Saxon  kings  anciently  kept  their  court. 
The  cathedral  was  founded  by  Kenegulfe,  a  king  of  the 
Mercians  3  but  there  were  many  Chriftians,  and  places 
for  their  worftiip  here,  long  before  that  period.  It  is  a 
large  pile,  and  has  a  venerable  look,  but  is  not  very  ele¬ 
gant.  Befidcs  the  tombs,  there  are  many  curious  pieces 
of  workmanfliip  in  it  3  the  chief  of  which  are,  1.  The 
font,  e  reded  in  the  time  of  the  Saxons.  2.  Copper  fta- 
tues  of  James  I.  and  Charles  I.  3.  The  biftiop’s  throne. 
4**Ihe  Halls  of  the  dean  and  prebendaries.  5.  The 
afeent  to  the  choir  and  altar.  6.  The  pavement  inlaid 
with  marble  of  diverfe  colours,  in  various  figures.  7.  The 
altar-piece,  reckoned  the  nobleft  in  England.  8.  The 
paintings  in  the  windows,  efpecially  the  great  eaft  win¬ 
dow.  At  the  hofpital  of  the  Holy  Crofs,  every  traveller 
that  knocks  at  the  door  may  claim  a  manchet  of  white 
bread  and  a  cup  of  beer  3  of  which  a  great  quantity  is 
provided  every  day  for  that  purpofe.  This  hofpital  was 
intended  for  the  maintenance  of  a  mafter  and  30  penfion- 
ers,  but  only  14  arc  now  maintained  in  it  3  and  the  maf¬ 
ter  enjoys  a  revenue  of  800I.  a-year.  This  city  is  about 
a  mile  and  a  half  in  compafs,  and  almoft  furrounded 
with  a  wall  of  flint  j  has  fix  gates,  large  fuburbs,  broad 
clean  ftreets  3  but  the  private  houfes  are  in  general  but 
ordinary,  many  of  them  being  very  old.  The  city  is 
interfperfed  with  a  great  many  gardens,  which  contribute 
to  its  beauty  and  healthinefs.  The  corporation  confifts 
of  a  mayor,  high -fte ward,  recorder,  aldermen,  two  coro¬ 
ners,  two  bailiffs,  24  common-council  men,  a  town-clerk, 
Rur  conftables,  and  four  ferjeants  at  mace  3  and  the  city 
gives  title  of  marquis  to  the  duke  of  Bolton.  A  Roman 
highway  leads  from  hence  to  Alton  3  and  went  for¬ 
merly,  as  it  is  thought,  from  thence  to  London.  The 
charming  downs  in  the  neighbourhood  contribute  greatly 
to  the  health  and  pleafure  of  the  inhabitants.  The 
river  Itchin  is  navigable  for  barges  from  hence  to  South¬ 
ampton.  The  population  in  1801  amounted  to  6coo 
per  ft)  ns  nearly.  W.  Long.  x.  16.  N.  Lat.  ci.  4. 

WINCKLEMAN,  Abbe  John,  was  born  at  Sten¬ 
ch  in  the  old  Marche  of  Brandenburg,  in  1718. 
His  father  was  a  fhoemaker.  This  wonderful  man,  to 
all  appearance  deflined  by  his  birth  to  fuperintend  a 
little  fchool  in  an  obfeure  town  of  Germany,  raifed 
himfelf  to  the  office  of  prefident  of  antiquities  in  the 
"Vatican.  After  having  been  feven  years  profeffor  in 
the  college  of  Seehaufen  near  Salfwedel,  he  went  into 
Saxony,  where  he  reflded  feven  years  more,  and  was 
librarian  to  Count  Bunau  at  Nothenitz.  When  he  left 
this  place,  1754,  he  went  to  Drefden,  where  he  formed 
an  acquaintance  with  the  abieft  artifts,  and  particularly 
with  M.  Oefer,  an  excellent  painter,  and  one  of  the 
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beft  draughtfmen  of  the  age.  In  that  year  he  abjured  Winckle. 
Lutheranifm,  and  embraced  the  Roman  Catholic  rcli-  “an. 

gion.  In  September  1755,  he  fet  out  for  Italy,  and' - V — 

arrived  at  Rome  in  December  following.  His  princi¬ 
pal  objed  was  to  fee  the  Vatican  library,  and  to  exa¬ 
mine  the  ruins  of  Herculaneum. 

Mr  Winckleman  carried  with  him  into  Italy  a  fenfe 
of  beauty  and  art,  which  led  him  iiiftantly  to  admire  the 
m afterpieces  of  the  "V  atican,  and  with  which  he  began 
to  ftudy  them.  He  foon  increafed  his  knowledge  3  and 
it  was  not  till  after  he  had  thus  purified  his  tafte  and 
conceived  an  idea  of  ideal  beauty,  which  led  him  into 
the  greateft.  fecrets  of  art,  that  he  began  to  think  of 
the  explanation  of  other  monuments,  in  which  his  great 
learning  could  not  fail  to  difiinguifh  him.  His  erudition 
enabled  him  to  fill  up  his  principal  plan  of  writing  the 
“  Hiftory  of  Art.”  In  1756,  lie  planned  his  “  Reftora- 
tion  of  Ancient  Statues,”  and  a  larger  work  on  the 
Tafte  of  the  Greek  Artifts;  and  defigned  an  account  of 
the  galleries  of  Rome  and  Italy,  beginning  with  a  vo¬ 
lume  on  the  Belvidere  ftatues,  in  the  manner  of  Rieh- 
ardfon,  who,  he  fays,  only  ran  over  Rome.  He  alfo  in¬ 
tended  a  hiftory  of  the  corruption  of  tafte  in  art,  the 
restoration  of  ftatues,  and  an  illuftration  of  the  obfeure 
points  of  mythology.  All  thefe  different  effays  led  him 
to  his  “  Hiftory  of  Art,”  and  his  “  Monumenti  Inediti.” 

It  muft,  however,  be  confeffed,  that  the  firft  of  thefe 
ivorks  lias  not  all  the  clearneis  and  precifion  that  might 
be  expeded  in  its  general  plan  and  divifion  of  its  parts 
and  objeds  3  but  it  lias  enlarged  and  extended  the  ideas 
both  of  antiquaries  and  colledors.  The  defeription  of 
the  gems  and  fulphurs  of  the  Stofch  cabinet  contributed 
not  a  little  to  extend  Mr  Winckleman’s  knowledge. 

Few  perfons  have  opportunities  of  contemplating  fuch 
vaft  colledions.  The  engravings  of  Lippet  and  Count 
Caylus  are  all  that  many  can  arrive  at.  Mr  Winckle¬ 
man’s  Monumenti  Inediti,  of  which  lie  had  begun  the 
third  volume  1 767,  feem  to  have  fecured  him  the  efteem 
of  antiquaries.  Had  he  lived,  we  ftiould  have  had  a 
work  long  wiflied  for  3  a  complete  collodion  of  the  bas- 
reliefs  difeovered  from  the  time  of  Bartoli  to  the  prefent, 
the  greater  part  of  W’hicli  are  in  the  pofleftion  of  Cardi¬ 
nal  Albani. 

When  Cardinal  Albani  fucceeded  to  the  place  of  li¬ 
brarian  of  the  Vatican,  he  endeavoured  to  get  a  place 
for  the  Hebrew  language  for  Winckleman,  who  refufed 
a  canonry,  bccaufe  he  would  not  take  the  tonfure.  The 
eledor  of  Saxony  gave  him,  1761,  unfolicited,  the  place 
of  Counfellor  Richter,  the  diredion  of  the  royal  cabinet 
of  medals  and  antiquities  at  Drefden.  Upon  the  death 
of  the  abbe  Venuti,  1762,  he  was  appointed  prefident 
of  the  antiquities  of  the  apoftolic- chamber,  with  power 
over  all  difeoveries  and  exportations  of  antiquities  and 
pidures.  This  is  a  poft  of  honour,  with  an  income  of 
160  feudi  per  annum.  He  had  a  profped  of  the  plaee 
of  prefident  of  antiquities  in  the  Vatican,  going  to  be 
created  at  16  feudi  per  month,  and  was  named  corre- 
f ponding  member  of  the  Academy  of  Infcriptions.  The 
king  of  Pruffia  offered  him,  by  Col.  Quintus  Icilius,  the 
place  of  librarian  and  diredor  of  his  cabinet  of  medals 
and  antiquities,  void  by  the  death  of  M.  Gautier  de  la 
Croze,  with  a  handfome  appointment.  He  made  no 
fcruple  of  accepting  the  offer  3  but  when  it  came  to  the 
pope’s  ears,  he  added  an  appointment  out  of  his  own 
purfe,  and  kept  him  at  Rome. 


In 
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In  April  1768,  lie  left  Rome  to  go  with  M.  Cava- 
ceppi  over  Germany  and  Switzerland.  When  he  came 
to  Vienna,  he  was  fo  pleafed  with  the  reception  he  met 
with,  that  he  made  a  longer  llay  there  than  he  had  in¬ 
tended.  But,  being  fuddenly  feized  with  a  fecret  un- 
eafmefs  and  extraordinary  defire  to  return  to  Rome,  he 
fet  out  for  Italy,  putting  off  his  vifits  to  his  friends  in 
Germany  to  a  future  opportunity.  As  he  palfed  through 
Triefte,  he  was  alfaflinated,  June  8.  1768,  by  a  wretch 
named  Arcangeli,  a  native  of  Campiglio,  a  town  in  the 
territory  of  Pifloia,  with  whom  he  had  made  an  ac¬ 
quaintance  on  the  road.  This  mifcreant  had  been  con¬ 
demned  for  a  robbery  to  work  in  fetters  four  years,  and 
then  to  be  banifhed  the  Auftrian  territories,  on  an  oath 
never  to  return.  He  had  obtained  a  mitigation  of  one 
2>f  his  fentences,  and  retired  to  Venice  *,  but,  chan¬ 
ging  his  quarters  backwards  and  forwards,  he  was  fo  re¬ 
duced  in  circumftances  that  he  at  length  took  up  his 
lodgings  at  the  inn  to  which  the  Abb6  happened  to 
come.  Arcangeli  paid  fuch  afliduous  court  to  him,  that 
he  entirely  gained  his  confidence ;  and  having  been  fa¬ 
voured  with  a  fight  of  the  valuable  prefents  which  he 
had  received  at  Vienna,  formed  a  defign  to  murder  and 
rob  him.  He  bought  a  new  fharp  knife  on  purpofe  5 
and  as  the  Abbe  (who  had  in  the  molt  friendly  manner 
invited  him  to  Rome)  was  fitting  down  in  his  chair,  ear¬ 
ly  in  the  morning,  he  threw  a  rope  over  his  head,  and 
before  he  could  difengage  himfelf,  dabbed  him  in  five 
different  places.  The  Abbe  had  flill  flrength  to  get 
down  to  the  ground  floor,  and  call  for  help  j  and  being 
laid  on  a  bed  in  the  midft  of  the  mod  violent  pain,  he 
had  compofure  fufficient  to  receive  the  lafl  facraments, 
and  to  make  his  will,  in  which  lie  appointed  Cardinal 
Alexander  Albani  his  refiduary  legatee,  and  expired  in 
the  afternoon.  The  murderer  was  foon  after  appre¬ 
hended  ;  and  executed  on  the  wheel  oppofite  the  inn, 
June  26. 

Abbe  Winckleman  was  a  middle-fized  man  *,  he  had 
a  very  low  forehead,  fharp  nofe,  and  little  black  hollow 
eyes,  which  gave  him  an  afpefl  rather  gloomy  than 
otherwife.  If  he  had  any  thing  graceful  in  his  phyfiog- 
noiuy,  it  was  his  mouth.  A  fiery  and  impetuous  difpofi- 
tion  often  threw  him  into  extremes.  Naturally  enthu- 
fiaftic,  he  often  indulged  an  extravagant  imagination  5 
but  as  he  poffeffed  a  ftrongand  folid  judgment,  he  knew 
how  to  give  things  a  juft  and  intrinsic  value.  In  confe- 
quence  of  this  turn  of  mind,  as  well  as  a  negle&ed  educa¬ 
tion,  a  cautious  referve  was  a  quality  he  little  knew.  If 
lie  was  bold  in  his  decifions  as  an  author,  he  was  flill 
more  fo  in  his  converfation,  and  has  often  made  his 
friends  tremble  for  his  temerity.  If  ever  man  knew 
what  friendfhip  was,  that  man  was  Mr  Winckleman, 
who  regularly  pra&ifed  all  his  duties  ;  and  for  this  rea- 
fon  he  could  boaft  of  having  friends  among  perfons  of 
every  rank  and  condition. 

WIND  is  a  fenfible  agitation  of  the  atmofphere,  oc- 
cafloned  by  a  quantity  of  air  flowing  from  one  place  to 
another.  See  Meteorology. 

Hot  Winds.  See  Samiel. 

WiND-Flower.  See  Anemony,  Botany  Index. 

Wind- Mil/ \  a  kind  of  mill,  the  internal  parts  of 
which  are  much  the  fame  with  thofe  of  a  water  mill : 
from  which,  however,  it  differs,  in  being  moved  by 
the  impulfe  of  the  wind  upon  its  fails  or  vanes,  which 
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are  to  be  confidered  as  a  wheel  in  axis.  See  Meciia-  Wind 
Nics  Index . 

WlND-Goge .  See  Wind-GAGE . 

WiND-Gal/s.  See  Farriery  Index. 

WlND-Gun.  See  AlR-GuN,  under  SCIENCE ,  Amufe- 
merits  of. 

Injlruments  for  meafuring  the  frength ,  velocity ,  &c.  of 
the  Wind.  See  Winil-G age,  Anemometer  and  Ane¬ 
moscope. 

WlND-Hatch ,  in  mining,  a  term  ufed  to  exprefs  the 
place  at  which  the  ore  is  taken  out  of  the  mines. 

WlND-Shock ,  a  name  given  by  our  farmers  to  a  dif- 
temper  to  which  fruit  trees,  and  fometimes  timber  trees, 
are  fubj^fl.  It  is  a  fort  of  bruife  and  ftiivtr  throughout 
the  whole  fubftance  of  the  tree  5  but  the  bark  being  of¬ 
ten  not  affe&ed  by  it,  it  is  not  lcen  on  the  outfide,  while 
the  infide  is  twifted  round,  and  greatly  injured.  It  is 
by  fome  fuppofed  to  be  occafioned  by  high  winds  }  but 
others  attribute  it  to  lightning.  Thofe  trees  are  mod 
ufually  affected  by  it  whofe  boughs  grow  more  out  on 
one  fide  than  on  the  other.  The  beft  way  of  prevent¬ 
ing  this  in  valuable  trees,  is  to  take  care  in  the  planta¬ 
tion  that  they  are  fheltered  well,  and  to  cut  them  fre¬ 
quently  in  a  regular  manner  while  young. 

WlND-'l aught,  in  fea  language,  denotes  the  fame  as 
ftiffi  in  the  wind.  Too  much  rigging,  high  malts,  or 
any  thing  catching  or  holding  wind  aloft,  is  laid  to  hold 
a  Ihip  wind-taught  5  by  which  they  mean,  that  (he 
Hoops  too  much  in  her  failing  in  a  ftifF  gale  of  wdnd. 

Again,  when  a  fliip  rides  in  a  main  ftrefs  of  wind  and 
weather,  they  ftrike  down  her  top-mafts,  and  bring  her 
yards  down,  which  elfe  would  hold  too  much  wind,  or 
be  too  much  diftended  and  wind-taught. 

WlND+Sails ,  a  fort  of  wide  tube  or  funnel  of  canvas, 
employed  to  convey  a  ftream  of  frefh  air  downward  into 
the  lower  apartments  of  a  fliip. 

This  machine  is  ufually  extended  by  large  hoops  fitu- 
ated  in  different  parts  of  its  height.  It  is  let  down  per¬ 
pendicularly  through  the  hatches,  being  expanded  at  the 
lower  end  like  the  bafe  of  a  cone  *,  and  having  its  upper 
fide  open  on  the  fide  which  is  placed  to  windward,  fo  as 
to  receive  the  full  current  of  wind  ;  which  entering  the 
cavity,  fills  the  tube,  and  rufhes  downwards  into  the 
lower  regions  of  the  fliip.  There  are  generally  three  or 
four  of  thefe  in  our  capital  (hips  of  war,  which,  together 
with  the  ventilators,  contribute  greatly  to  preferve  the 
health  of  the  crew. 

WINDAGE  of  a  GUN,  is  the  difference  between 
the  diameter  of  the  bore  and  the  diameter  of  the  ball. 

WINDLASS,  a  machine  ufed  for  railing  huge 
weights,  as  guns,  (tones,  anchors,  &c. 

It  is  very  Ample,  confiding  only  of  an  axis  or  roller, 
fupported  horizontally  at  the  two  ends  by  two  pieces  of 
wood  and  a  pulley  ;  the  two  pieces  of  wood  meet  at 
top,  being  placed  diagonally  fo  as  to  prop  each  other  ; 
the  axis  or  roller  goes  through  the  two  pieces,  and  turns 
in  them.  The  pulley  is  faftened  at  top  where  the  pieces 
join.  Laftly,  there  are  two  Haves  or  handfpikes  which 
go  through  the  roller,  whereby  it  is  turned,  and  the 
rope  which  comes  over  the  pulley  is  wound  off  and  ..on 
the  fame. 

Windlass,  in  a  fliip,  is  an  inftrument  in  fmall  fhips, 
placed  upon  the  deck,  juft  abaft  the  fore-maft.  It  is 
made  of  a  piece  of  timber  fix  or  eight  feet  fquare,  in 

form. 
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form  of  an  axletree,  whole  length  is  placed  horizontal¬ 
ly  upon  two  pieces  of  wood  at  the  ends  thereof,  and 
upon  which  it  is  turned  about  by  the  help  of  hand* 
fpikes  put  into  holes  made  for  that  purpofe.  This  initru- 
mfcnt  fervcs  for  weighing  anchors,  or  hoifting  of  any 
weight  in  or  out  of  the  ihip,  and  will  purchafe  much 
more  than  any  capftau,  and  that  without  any  danger  to 
thofe  that  heave  5  for  if  in  heaving  the  windlafs  about, 
any  of  the  handfpikes  ihould  happen  to  break,  the  wind¬ 
lafs  would  pall  of  itfelf. 

WINDOW,  an  aperture  or  open  place  in  the  wall  of 
a  houfe  to  let  in  the  light.  See  Archi  i  fxture,  N°  78. 

The  word  is  Welch,  uynt  dor ,  fignifying  the  paflage 
for  the  wind.  Window  is  yet  provineially  denomina¬ 
ted  iv  in  dor  in  Lancashire  ;  i.  e.  wind-door ,  or  the  paf- 
fage  for  air,  as  that  for  people  was  peculiarly  called 
the  door. 

Before  the  ufe  of  glafs  became  general,  which  was  not 
till  towards  the  end  of  the  12th  century,  the  windows 
inBritain  feem  generally  to  have  been  compofed  of  pa¬ 
per.  Properly  prepared  with  oil,  this  forms  no  contemp 
tibie  defence,  againft  the  intrufions  of  the  weather,  and 
makes  no  incompetent  opening  for  the  admiffion  of  the 
light.  It  is  Hill  ufed  by  our  archi te&s  for  the  tempora¬ 
ry  windows  of  unfinifhed  houfes,  and  not  unfrequently 
for  the  regular  ones  of  our  work  (hops.  But  fume  of 
the  principal  buildings  we  may  reasonably  fuppofe  to 
have  been  windowed  in  a  fuperior  manner.  They  could, 
however,  be  furnifhed  merely  with  lattices  of  wood  or 
fheets  of  linen,  as  thefe  two  remained  the  only  furniture 
of  our  cathedrals  nearly  to  the  eighth  century  )  and  the 
lattices  continued  in  feme  of  the  meaner  towns  of  Lan- 
cafhire  to  the  1  8 '  h  5  and  in  many  diftri£ts  of  Wales,  and 
many  of  the  adjoining  parts  of  England,  are  in  ufe  even 
to  the  prefen t  moment.  Thefe  feem  all  to  have  been 
fixed  in  frames  that  were  called  capfamenia ,  and  now 
therefore  cafements  in  Wales  and  Lancafhire. 

WINDSOR,  a  borough  town  of  Berklhire,  2  2  miles 
weft  of  London,  moft  remarkable  for  the  magnificent 
roval  palace  or  caftle  fituaied  there  on  an  eminence, 
which  commands  the  adjacent  country  for  many  miles, 
the  river  Thames  running  at  the  foot  of  the  hill.  The 
knights  of  the  Garter  are  inftalled  in  the  royal  chapel 
here.  It  fends  two  members  to  parliament.  The  num¬ 
ber  of  inhabitants  in  1801  was  3361.  W.  Long.  0. 
36.  N.  Lat.  51.  30. 

WINDWARD,  in  the  fea  language,  denotes  any 
thing  towards  that  point  from  whence  the  wind  blows, 
in  refpedl  of  a  {hip :  thus  windward-tide,  is  the  tide  which 
runs  againft  the  wind. 

WINE,  an  agreeable  fpirituous  liquor,  produced  by 
fermentation  from  thofe  vegetable  fubftances  that  con¬ 
tain  faccharine  matter.  A  very  great  number  of  vege¬ 
table  fubftances  may  be  made  to  afford  wine,  as  grapes, 
currants,  mulberries,  elders,  cherries,  apples,  pulfe,  beans, 
peas,  turnips,  radifhes,  and  even  grafs  itfelf.  Hence,  un¬ 
der  the  clafs  of  wines  or  vinous  liquors,  come  not  only 
wines,  abfolutely  fo  called,  but  alio  ale,  cyder,  & c. 

Wine,  however,  is  in  a  more  particular  manner  appro¬ 
priated  to  the  liquor  drawn  from  the  fruit  of  the  vine. 
The  procefs  of  making  wine  is  as  follows  ;  When  the 
grapes  are  ripe,  and  the  faccharine  principle  is  develo¬ 
ped,  they  are  then  prelfed,  and  the  juice  which  flows  out 
is  received  in  veffels  of  a  proper  capacity,  in  which  the 
fermentation  appears,  and  proceeds  in  the  following 
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manner  :  At  the  end  of  feveral  days,  and  frequently  af-  Wir<», 

ter  a  few  hours,  according  to  the  heat  of  the  atmofphere,  ’ - 

the  nature  of  the  grapes,  the  quantity  of  the  liquid,  and 
temperature  of  the  place  in  which  the  operation  is  per¬ 
formed,  a  movement  is  produced  in  the  liquor,  which 
continually  incrcafes ;  the  volume  of  the  fluid  increafesj 
it  becomes  turbid  and  oily  ;  carbonic  acid  is  difengaged, 
which  fills  all  the  unoccupied  part  of  the  veffel,  and  the 
temperature  rifes  to  the  72.5th  degree.  At  the  end  of 
feveral  days  thefe  tumultuous  motions  fubfide,  the  mafs 
falls,  the  liquid  becomes  clearer,  and  is  found  to  be  lefs 
faccharine,  more  odorant,  and  of  a  red  colour,  from  the 
rea<ftion  of  the  ardent  lpirit  upon  the  colouring  matter  of 
the  pellicle  of  the  grape. 

The  wine  is  ufually  taken  out  of  the  fermenting  vef¬ 
fels  at  the  period  when  all  the  phenomena  of  fermenta¬ 
tion  have  fubfided.  When  the  mafs  is  fettled,  the  co¬ 
lour  of  the  liquor  is  well  developed,  when  it  has  become 
clear,  and  its  heat  has  difappeared  j  it  is  put  into  calks, 
where,  by  a  fecond  infenfible  fermentation,  the  wine  is 
clarified,  its  principles  combine  more  perfectly  together, 
and  its  tafte  a  d  fmell  become  more  and  more  developed. 

If  this  fermentation  be  {topped  or  fuffocated,  thegafeous 
principles  are  retained,  and  the  wine  is  brij(ker,and  more 
of  the  nature  of  muft. 

It  appears,  from  the  interefting  experiments  of  the 
Marquis  de  Bullion,  that  the  vinous  fermentation  does 
not  take  place  unlefs  tartar  be  prefen t. 

The  caufes  of  an  imperfect  fermentation  are  the  fol*  Caufts  of 
lowing  :  1.  If  the  heat  be  too  little,  the  fermentation  imperfect 
languilhes,  the  faccharine  and  oily  matters  are  not  fuffi-^rmcnta" 
ciently  elaborated,  and  the  wine  is  un£luous  and  fweet.tl0n* 

2.  If  the  faccharine  body  be  not  fufficiently  abundant, 
as  happens  in  rainy  feafons,  the  wine  is  weak,  and  the 
mucilage,  which  predominates,  caufes  it  to  become  four 
by  its  decompofition.  3.  If  the  juice  be  too  watery, 
concentrated  and  boiling  muft  is  added.  4.  If  the  fac- 
charinc  principle  be  not  fufficiently  abundant,  the  de¬ 
feat  may  be  remedied  by  the  addition  of  lugar.  Mac- 
quer  has  proved  that  excellent  wine  may  be  made  of 
verjuice  and  fugar  5  and  M.  de  Bullion  has  'made 
wine  at  Bellejames,  with  the  verjuice  of  his  vine  rows 
and  moift  fugar. 

There  have  been  many  difputes  to  determine  whether 
grapes  fliould  be  prefled  with  the  ftalks  or  without. 

This  depends  on  the  nature  of  the  fruit.  When  they 
are  highly  charged  with  faccharine  and  mucilaginous 
matter,  the  ftalk  corrc&s  the  infipidity  of  the  wine  by 
its  bitter  principle  :  but  when,  on  the  contrary,  the 
juice  is  n,ot  too  fweet,  the  ftalk  renders  it  drier,  and  very 

...  .  3 

The  colouring  principle  of  wine  is  of  a  refinous  na-  Colourin': 

turc,  and  is  contained  in  the  pellicle  of  the  grape  ;  and  matter  ot 
the  fluid  is  not  coloured  until  the  wine  is  formed  •,  for  wine, 
until  then  there  is  nothing  which  can  diflblve  it :  and 
hence  it  is  that  white  wine  may  be  made  of  red  grapes, 
when  the  juice  of  the  grape  is  ex  prefled,  and  the  hufk 
thrown  away.  If  wine  be  evaporated,  the  colouring 
principle  remains  in  the  refidue,  and  may  be  extra&ed 
by  fpirit  of  wine.  Old  wines  lole  their  colour  j  a  pel¬ 
licle  being  precipitated,  which  is  either  depoflted  on  the 
fides  of  the  bottles,  or  falls  to  the  bottom.  If  wine  be 
expofed  to  the  heat  of  the  fun  during  the  lummer,  the 
colouring  matter  is  detached  in  a  pellicle,  which  falls  to 
the  bottom  ;  when  the  veffel  is  opened,  the  difcolouring 

is 
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is  more  fpeedy,  and  it  is  effected  in  two  or  three  days 
during  the  fummer.  The  wine  thus  deprived  of  its  co¬ 
lour  is  not  perceptibly  weakened. 

The  vinous  fermentation  has  been  examined  with  great 
accuracy  by  M.  Lavoifier.  According  to  him,  the  ve¬ 
getable  juice  of  which  wine  is  to  be  made  confifts  of 
oxygen,  hydrogen,  and  carbone,  combined  with  one  an¬ 
other  in  different  proportions,  fo  as  to  form  chiefly  wa¬ 
ter  and  fugar.  The  fermentation  produces  a  feparation 
of  the  elements,  and  a  new  combination  of  them  \  a 
quantity  of  the  oxygen  and  carbone  combine  and  fly  off 
in  the  Hate  of  carbonic  acid  \  part  of  the  carbone,  oxy¬ 
gen,  and  hydrogen,  combine  flrft  witji  each  other,  and 
then  all  together,  to  form  alcohol  *,  another  part  forms 
acetous  acid  ;  the  w7ater  ftill  remains,  and  a  refiduum 
falls  to  the  bottom  compofed  of  the  three  elements  com¬ 
bined  in  other  proportions. 

The  different  kinds  of  w-incs  produced  in  Europe  and 
other  parts  of  the  world  are  many  ;  the  principal  of  them 
and  their  qualities  are  well  known  :  a  catalogue  of  them 
would  ferve  no  purpofe  here.  Wc  (hall,  however,  fiib- 
jofn  a  table  of  the  quantities  of  the  ingredients  of  the 
principal  kinds  from  Neumann’s  Chemiftry. 
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The  colour  of  wine  is  frequently  artificial ;  a  deep  red 
always  the  e fie 61  of  artificial  additions,  as  of 
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the  red  woods,  elder  berries,  bilberries,  &c.  In  France  Whip, 
no  fecret  is  made  of  thefe  practices  the  colouring  mat-  v 
ters  being  publicly  thrown  out  after  they  have  been 
ufed.  .  #  6 

It  is  well  known  to  be  a  common  practice  among  Adultera- 
wine-coopers,  innkeepers,  and  other  dealers  in  wines,  totion  of 
adulterate  bad  wine  in  order  to  conceal  its  defers  :  if, Wine* 
for  inflance,  the  wine  be  four,  they  throw  into  it  a 
quantity  of  fugar  of  lead,  wrhich  entirely  takes  away  the 
four  taile.  For  fimilar  purpofes  alum  is  often  mixed 
with  wine.  Such  fubftances,  however,  are  well  known 
to  be  extremely  pernicious  to  the  human  conflitution  *, 
it  becomes  of  importance  therefore  to  be  able  to  detect 
them  whenever  they  happen  to  be  contained  in  wine. 

Several  chemifts  who  have  turned  their  attention  to  this 
fubjeft,  have  furniflied  us  with  tefts  for  this  purpofe.  y 

To  difeover  lead  diffolved  in  wine,  boil  together  inaTodetedl 
pint  of  water  an  ounce  of  quicklime  and  half  an  ounce  lead  in 
of  flour  of  brimftonc  ’,  and  when  the  liquor,  which  will  H'ine* 
be  of  a  yellow  colour,  is  cold,  pour  it  into  a  bottle,  and  IVatfon's 
cork  it  up  for  ufe.  A  few  drops  of  this  liquor  being  Chemical^ 
dropt  into  a  glafs  of  wine  or  cyder  containing  lead,  will  v^j  ^ 
change  the  whole  into  a  colour  more  or  lefs  brown ,  ac- p. 
cording  to  the  quantity  of  lead  which  it  contains.  If 
the  wine  be  wholly  free  from  lead,  it  will  be  rendered 
turbid  by  the  liquor,  but  the  colour  will  be  rather  a 
dirty  white  than  a  black  brown. 

By  this  tell,  however,  iron  is  alf®  precipitated  when 
diffolved  in  wine,  and  is  apt  to  be  taken  for  lead  }  a 
roiftake  which  has  ruined  feveral  lionefl:  merchants. 

The  following  tefl  is  therefore  preferable,  as  not  liable 
to  the  fame  inconvenience.  s 

Take  equal  parts  of  calcined’ oyfter-fliells  and  crude  Another 
fulphur  in  fine  powder,  and  put  them  in  a  crucible,  method, 
which  put  into  a  fire,  and  raife  the  heat  fuddenly  till  it 
lias  been  expofed  to  a  white  heat  for  15  minutes.  Then 
take  it  out,  let  it  cool,  beat  the  ingredients  to  powder, 
and  put  them  into  a  well  corked  bottle.  To  prepare 
the  tell  liquor,  put  20  grains  of  this  poivder  together 
with  120  grains  of  cream  of  tartar,  and  put  them  into 
a  ftrong  bottle,  fill  it  up  with  water,  boil  it  for  an  hour, 
and  let  it  cool.  Cork  the  bottle  immediately,  and  fliake 
it  from  time  to  time.  After  fume  hours  repofe,  decant 
off  the  clear  liquor  into  an  ounce  vial,  having  firft  put 
22  drops  of  muriatic  acid  into  each  vial.  Cork. thefe 
vials  accurately  with  a  little  wax  mixed  up  with  a  little 
turpentine.  One  part  of  this  liquor,  mixed  with  three 
parts  of  fufpe&ed  wine,  will  difeover  the  prefence  of  the 
fmalleff  quantity  of  lead  or  copper,  by  a  very  fenfible 
black  precipitate,  and  of-arfenic  by  an  orange  precipi¬ 
tate  :  but  will  have  no  effect  on  iron,  if  there  be  any  \  *  Journal 
the  prefence  of  which,  however,  may  be  afeertained  by  de 
adding  a  little  potafh,  which  will  turn  the  liquor  black 
if  there  be  any  iron.  Pure  wine-  remains  limpid  after 
the  addition  of  this  liquor  *.  p 

As  this  fubjeft  is  of  importance,  we  fliail  add  M.  State  of 
Fourcrov’s  obfervations  on  the  Hate  in  which  lead  exifts  [eacl  ln 
in  wine,  and  on  the  methods  of  difeove  ring  its  prefence  :uine* 

“  Of  the  different  principles  which  compofe  w  ine,  there 
was  no  doubt  (fays  he)  but  that  acids  were  the  only 
ones  which  were  capable  of  diffolving  oxide  (calx)  of 
lead.  But  was  it  the  tartareous  acid  always  contained 
in  larger  or  fmaller  quantity  in  wfine,  or  the  acetous  • 
acid  developed  in  thofe  which  have  become  fliarp,  and 
which  there  is  a  greater  temptation  to  fweeten  ?  Expe¬ 
rience 
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nenee  had  proved  to  me  that  the  acidulous  tartrate  of 


potafli,  or  the  cream  of  tartar,  takes  oxide  of  lead  from 
the  acetous  acid,  and  a  precipitate  of  tartrate  of  lead  is 
formed  ;  the  pure  tartareous  acid  prepared  in  Scheele’s 
method  produces  the  fame  effeft.  In  order  to  under- 
fland  how  the  fharp  wine  which  contains  thefe  two  acids 
can  hold  the  oxide  of  lead  in  folution,  I  made  the  expe¬ 
riments  which  gave  me  the  following  refults  :  1.  The 
acidulous  tartrite  ( crern ,  tart,)  has  no  fenfible  action  up¬ 
on  the  oxides  of  lead.  2.  The  pure  tartareous  acid  has 
a  flight  action  upon  the  oxides,  and  forms  on  their  fur- 
face  a  little  tartrite  of  lead  ( tartarifed  lead),  in  a  white 
powder.  3.  Wine  which  only  contains  the  tartareous 
acidule,  would  not  have  any  adtion  upon  the  femi-vi- 
trous  oxide  of  lead  or  litharge.  4.  Sharp  wine  which  we 
attempt  to  fweeten  by  this  oxide  of  lead,  a&s  firft  upon 
it  by  the  acetous  acid  it  contains.  3.  When  this  acetite 
of  lead  is  formed,  the  tartareous  acid  precipitates  it  in 
the  form  of  tartrite  of  lead  :  this  is  proved  by  the  preci¬ 
pitate  which  the  folution  of  the  acetitc  of  lead  or  fugar 
of  lead  forms  in  the  wine.  6.  But  the  acetous  acid,  if 
it  be  in  large  enough  quantity,  rediffolvcs  the  tartrite  of 
lead  in  the  wine  juft  as  diftilled  water  would.  Bergman 
has  pointed  out  this  folution  of  tartrite  of  lead  in  acetous 
acid  for  diftinguifhing  the  tartareous  fait  from  the  ful¬ 
phate  of  lead  ( vitriol  of  lead),  y.  As  this  folution  of  tar¬ 
trite  of  lead  in  the  acetous  acid  is  much  quicker,  and 
more  eafy  in  lharp  wines  than  in  diftilled  water  and  vi- 
negar,  it  is  probable  that  the  caufeof  this  difference  de¬ 
pends  upon  the  citric  and  malic  acids  which  I  have 
found  in  wine,  and  which  I  (hall  take  notice  of  again 
on  another  occafion.  8.  Litharged  wine  then,  or  wine 
fweetened  with  lead,  contains  tartrite  diffolved  in  the  a- 
cetous  acid,  and  perhaps  at  the  fame  time  in  the  malic 
and  citric  acids. 

“  It  was  neceffary  afterwards  to  know  the  properties 
of  this  combination.  What  experience  has  taught  me  is 
as  follows :  I  particularly  examined  the  tartrite  of  lead 
and  its  folution  in  acetous  acid.  The  tartrite  of  lead  is 
fcarcely  at  all  foluble  in  water  ;  it  is  in  the  form  of 
powder,  or  of  fmall  white  grains  which  have  nofenfible 
tafte  ;  when  it  is  diffolved  in  vinegar,  the  vinegar  is 
foftened,  its  fharpnefs  is  diminifhed  remarkably,  and  the 
folution  takes  a  flight  fweetifh  tafle,  much  lefs  ftrong 
than  that  of  the  pure  acetite  of  lead.  This  tafle  proves 
that  the  union  of  the  tartrite  of  lead  with  vinegar  is  not 
only  a  folution  like  that  of  fait  in  water,  by  which  the 
properties  of  the  fait  are  not  changed,  but  a  combina¬ 
tion  which  gives  occafion  to  new  properties.  It  is  a 
kind  of  a  triple  fait,  different  from  thofe  we  have  hither¬ 
to  known,  formed  of  two  acids  and  of  one  bafe;  where¬ 
as  the  other  triple  falts  deferibed  hitherto  are  compofed 
of  one  acid  and  two  bales.  I  name  this  new  triple  fait 
aceto-tartrite  of  lead .  Fhe  acetous  acid  adheres  to  it 
more  than  water  in  a  common  folution  :  what  is  remark¬ 
able  in  this  combination  is,  that  the  two  acids  appear 
to  adhere  to  the  bafe  with  an  equal  force,  although  they 
have  a  different  attraaion  for  it  :  nothing  is  neceffary  to 
produce  this  equilibrium,  but  to  unite  firft  the  oxide 
of  lead  with  the  acid  to  which  it  adheres  the  moft 
ftrongly ,  and  afterwards  to  put  this  firft  compound  in 
contaa  with  the  weaker  acid. 

It  was  neceffary,  in  order  to  difeover  eafy  and  cer¬ 
tain  methods  of  afeertaining  the  prefence  of  lead  in  wine, 
to  examine  with  care  the  properties  and  phenomena  of 
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the  decompofitions  of  the  aceto-tar trite  of  lead.  Fixed  Wine 

alkalies  and  ammoniac  {volatile  alkali)  precipitate  from  v - r- 

this  fait  an  oxide  of  lead,  which  is  of  a  grayifh  white 
colour  $  but  as  they  occafion  a  precipitate  in  pure  wine 
they  cannot  be  of  any  ufe.  The  fulphuric  {vitriolic) 
acid  decompofes  the  aceto-tartrite  of  lead,  and  forms 
with  it  inftantly  fulphate  of  lead  5  which  being  very 
little  foluble,  and  very  heavy,  is  precipitated.  The 
oxalic,  or  pure  faccharine  acid,  and  the  acidulous  oxa¬ 
late,  or  the  fait  of  forrel  of  the  (hops,  likewife  decom- 
pofe  this  fait,  and  take  from  it  the  lead.  The  oxalate 
of  lead  is  precipitated  in  great  abundance  :  thefe  two 
acids,  the  fulphuric  and  oxalic  acids,  not  producing  any 
precipitate  in  pure  wine,  arc  very  proper  to  (how  the 
prefence  of  lead  in  wine..  The  fulphate  and  oxalate  of 
lead,  when  they  are  precipitated  from  wine,  are  colour, 
ed,  whereas  they  are  very  white  when  they  are  formed 
ir.  diftilled  water  ;  but  their  red  or  brown  colour  does 
not  prevent  us  from  difeovering  them  by  a  very  fimple 
method. .  If  the  precipitates  be  collc&ed  with  care,  and 
arc  cautioully  heated  upon  a  coal  with  a  blow-pipe, 
they  fmoke,  become  white,  exhale  vapours,  pafs  fuccef- 
fively  through  the  dates  of  the  red  and  yellow  oxides  of 
lead,  and  at  length  are  reduced  into  metallic  globules 
at  the  inftant  they  are  perceived  to  be  agitated  by  a 
very  evident  eftervefcence  :  if  we  ceafe  to  blow  at  this 
inftant,  we.  obtain  globules  upon  the  charcoal.  In  order 
to  this,  it  is  neceffary,  however,  that  the  charcoal  be 
(olid,  and  be  not  eracked,  and  that  we  (hould  not  have 
blowed  too  ftrongly  ;  otherwife  the  globules  would  be 
abforbed,  and  would  difappear.  The  fulphate  of  lead 
requires  a  longer  time  to  be  reduced  than  the  oxalate  of 
the  fame  metal,  and  there  is  a  greater  hazard  of  lofing 
the  metallic  particles,  which,  befide,  are  in  fmall  quan¬ 
tity.  n 

.“  To  thefe  two  firft  proceffes,  already  fufficiently  cer¬ 
tain  of  tbemfelves,  I  wi(hed  to  be  able  to  add  one  which 
might  be  capable  of  pointing  out  inftantly  the  prefence 
of  lead,  by  an  appearance  belonging  exclufively  to  this 
metal,  and  which  might  unite  to  this  advantage  that  of 
mamfefting  very  fmall  quantities  of  it.  Diftilled  water 
impregnated  with  fulphurated  hydrogenous  gas,  or  he¬ 
patic  gas,  extricated  from  folid  alkaline  fulphurets  (li¬ 
vers  of  futphur)  by  acids,  prefented  me  with  thefe  pro¬ 
perties.  T  his  folution  blackens  very  deeply  that  of  the 
aceto-tartrite  of  lead,  and  renders  T^o  of  this  fait  in 
water  or  in  wine  very  fenfible.  The  fenfibility  of  this 
rea&ive  is  fuch,  that  we  may  dilute  litharged  wine  with 
a.  fufficient  quantity  of  water  to  take  away  almoft  en¬ 
tirely  the  colour  of  the  wine,  and  this  reaflive  will  dill 
produce  a  very  manifeft  alteration.  The  fulphurated 
water  has,  befides,  the  advantage  not  to  occafion  any 
change  in  the  wines  which  do  not  contain  a  metallic 
fubftance,  and  it  is  not  precipitated  by  the  acids  of  wine, 
like  the  folutions  of  alkaline  fulphurets.  In  order  to 
procure  this  reaftive  pure,,  it  is  neceffary  to  prepare  it 
at  the  inftant  of  the  experiment,  by  receivin'*  in  a  vial 
full  of  diftilled  water,  and  inverted  upon  a  flielf  of  a 
fmall  hydro-pneumatic  apparatus,  filled  with  diftilled 
water,  the  fulphurated  hydrogenous  gas,  feparated  from 
the  folid  fulphuret  of  potaih  by  the  fulphuric  or  muriatic 
acid,  and  firft  filtrated  through  water  in  another  vial  ; 
when  the  fecond  vial  contains  the  third  of  its  volume  of 
the  fulphurated  hydrogenous  gas,  the  gas  is  ftiaken 
ftrongly  with  the  water,  which  fills  the  two-thirds  of 

the 
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Tviftc.  the  vial ;  and  when  the  abforption  is  over,  the  left  li- 
quor  is  prepared.  This  re-a&ive  changes  very  quickly 
in  the  air  :  it  is  neceftary  to  make  it  the  moment  it  is  to 
be  emp^yed,  and  to  keep  it  in  a  veffel  quite  full  and 
well  corked.  If  there  were  any  fear  that  the  black  co¬ 
lour  and  the  precipitation  by  the  gafeous  fulphurated 
water  fhould  not  be  fufficient  to  prove  the  prefence  of 
lead  in  fpirituous  liquors,  I  would  obferve,  that  this  fear 
would  be  diminifhed  by  employing  the  three  re-a&ives 
mentioned  in  this  memoir,  and  by  depending  only  on 
the  eorrefpondent  effe&s  of  thefe  three  re-a£lives :  but 
all  fufpicion  would  be  removed,  by  reducing  the  three 
*  precipitates  by  the  blow-pipe,  and  obtaining  globules  of 
lead  from  each  of  them.” 

>hod  of  Some  years  ago,  the  Academy  of  Lyons  propofed  the 
e&imr  following  prize-queftion  :  What  is  the  beft  method  of 
mdif-  afcertaining  the  prefence  and  the  quantity  of  alum  dif- 
ed^n  Lived  in  wine,  efpecially  in  very  deep  coloured  red 
wine  ?  The  prize  was  gained  by  M.  J.  S.  Beraud.  From 
his  experiments,  it  appears  that  a  mixture  of  lime-water 
and  wine  in  any  proportion  whatever,  will  at  the  end  of 
1 2  or  15  hours  furnifh  a  quantity  of  cryilals,  which 
may  be  feparated  by  filtration,  and  that  thefe  cryftals 
will  be  eafiefl  difeovered  when  the  quantities  of  wine 
and  lime-water  are  equal  ;  but  that  wine  containing 
alum  diflfolved  in  it,  will  not  form  cryftals  when  mixed 
with  lime-water,  but  merely  depofits  a  muddy  fediment. 
To  know  therefore  whether  any  wine  contains  alum  or 
not,  we  have  only  to  mix  a  fmall  quantity  of  it  with 
lime-water  :  if  cryftals  are  formed,  it  contains  no  alum*, 
if  not,  it  does.  Again,  if  wine  contains  alum,  the  re- 
fiduum  that  remains  after  filtration  will,  as  it  dries, 
fplit  into  quadrilateral  fegments,  which  will  detach 
themfelves  from  the  paper  which  contains  them  5  but  if 
the  wine  contains  no  alum,  the  refiduum,  after  it  is  dry, 
will  remain  united  and  attached  to  the  paper.  If  one 
meafure  of  wine  and  two- thirds  of  a  meafure  of  lime-wa¬ 
ter  depofit  cryftals,  we  are  certain  that  if  the  wine  con¬ 
tains  alum,  the  proportion  of  that  alum  to  the  wine  will 
be  lefs  than  1  to  1 1 52  *  if,  when  equal  parts  of  wine  and 
lime-water  are  mixed,  no  cryftals  be  depofited,  we  may 
be  fure  that  more  than  T-^th  part  of  the  mafs  of  wine 
confifts  of  alum. 

A  great  proportion  of  the  wine  confumed  in  this 
country  is  brought  from  Spain  and  Portugal ;  govern¬ 
ment  has  always  difeouraged  the  importation  of  French 
wines  by  heavy  taxes.  We  are  not  fure  how  far  fuch 
conduct  is  founded  on  good  policy,  as  the  French 
wines  are  confeftfedly  the  beft,  and  might  be  the  cheap- 
eft  *,  but  fuch  is  the  jealoufy  and  enmity  that  has  al¬ 
ways  fubfifted  between  Britain  and  France,  that  both 
nations  have  been  contented  to  injure  themfelves,  pro¬ 
vided  they  could  do  a  greater  injury  to  their  neigh¬ 
bours.  Befides;  the  advantages  which  Britain  derives 
from  the  Portugal  trade  are  very  great,  and  it  would 
not  be  eafy  perhaps  to  fecure  them  on  any  other 

eftions  terms.  4  . . 

the  It  xnay  be  worth  while  to  tnfert  here  a  few  directions 

ltment  about  the  treatment  of  wines  after  they  have  been  im* 
^mes*  Por!ed  into  this  country. — On  landing,  the  lefs  they  are 
expofed  the  better  ;  for  they  are  affected  by  the  feafons, 
and  more  or  lefs  by  climate.  IVtarch  and  April  are  the 
proper  times  for  (hipping  wines  from  France,  and  they 
will  be  landed  in  England  and  Ireland  in  the  fame  de¬ 
gree  of  temperature.  The  great  art  in  keeping  wines  is 
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to  prevent  their  fretting,  which  is  done  by  keeping  Wine, 
them  in  the  fame  degree  of  heat.  In  fpring  and  fall, 
the  wines  in  Bourdeaux  are  fubjeft  to  changes  that 
may  be  dangerous,  if  not  prevented  by  neceftary  rack- 
ings  :  thefe  changes  arc  folely  the  efte£ts  oi  the  featons. 

If  wines  are  chilled,  and  of  courfe  turn  foul,  from  be¬ 
ing  (hipped  and  landed  in  cold  weather,  they  will  loon 
recover  by  putting  them  in  a  warm  vault,  well  co¬ 
vered  with  faw-duft.  As  foon  as  they  are  in  the  vault, 
they  ought  to  be  covered  up.  But  if  (hipped  and  land¬ 
ed  in  fummer,  if  the  fmallelt  degree  of  fermentation  be 
found  on  them,  it  will  be  requifite  to  dip  the  bung 
cloths  in  brandy,  and  leave  the  bungs  loofe  for  fome 
days,  to  give  it  time  to  cool ;  and  if  in  a  fortnight  or 
three  weeks  the  fermentation  do  not  ceafe,  and  the  wine 
become  bright,  it  will  be  proper  to  rack  it  (matching 
the  hogftieads  well  with  brimltone),  and  force  it  with 
the  whites  of  eight  eggs.  If  it  then  becomes  fine,  bung 
it  tight,  and  let  it  remain  fo  until  it  is  bottled.  If 
wines  new  landed  are  wanted  foon  for  the  bottle,  it  will 
be  neceftary  to  force  them  immediately,  and  let  them 
remain  bunged  clofe  for  at  leaft  a  month,  to  recover 
from  the  forcing,  or  if  two  months  the  better  5  for 
wines  bottled  in  high  order  .come  much  fooner  into 
drinking  than  if  bottled  when  flat,  which  all  wines  are 
after  forcing.  Wine  mult  never  be  bottled  the  leaft 
foul,  which  produces  a  tendency  to  fret;  and  if  bottled 
in  this  ftate,  will  never  come  in  order,  but  may  poftibly 
be  loft  ;  for  this  there  is  ^.o  remedy  but  repeated  rack- 
ings  ;  and  care  muft  be  taken  (after  rinfing  the  hogs¬ 
heads  well  and  drawing  them)  to  burn  a  good  piece  of 
match  in  them.  This  cools  the  wine,  and  there  is  no 
danger  of  hurting  the  colour,  for  it  recovers  it  in  a 
little  time  :  but  if  it  did,  it  is  abfolutely  neceftary  ;  for 
if  wine  is  fullered  to  continue  on  the  fret,  it  will  wear 
itfelf  to  nothing.  Wines  bottled  in  good  order  may  be 
fit  to  drink  in  nx  months  ;  but  they  are  not  in  perfec¬ 
tion  before  twelve  :  from  that  to  two  years  they  may 
continue  fo  ;  but  it  would  be  improper  to  keep  them 
longer,  for  wines  in  general  have  not  the  body  they  had 
formerly,  from  the  vines  being  too  much  forced. 

It  fometimes  happens  that  wines  feuddy  and  ftubborrt 
will  not  fall  with  one  Or  even  two  forcings.  It  will 
then  be  proper  to  give  them  five  or  fix  gallons  of  good 
ftrong  wine,  and  force  them  with  the  whites  of  a  dozen 
eggs,  with  a  tea-fpoonful  of  fand  produced  from  fa  wing- 
marble,  or  a  fmall  fpoonful  of  fine  fait.  Bottled  wine 
in  winter  (liould  be  well  covered  with  faw-duft,  and  if 
the  vaults  are  cold  and  damp,  ftrew  it  deep  on  the  floor  ; 
if  faw-duft  is  thrown  upon  the  hogftieads,  and  their  fides 
are  bedded  fome  inches  thick,  it  will  keep  them  from 
the  fret. 

The  fame  treatment  is  to  be  regarded  with  white 
wines,  except  that  they  require  to  be  higher  matched, 
particularly  Mufcat  wines  ;  fuch  as  Frontignac,  Beziers, 

&c.  w'hich  being  often  fweetened  with  honey,  are  very 
fubjeft  to  fret ;  and  thefe  only  frequent  rackings,  with 
a  great  deal  of  brimftone,  can  cool.  Hermitage,  from 
not  being  fufficiently  dried,  and  poflefling  more  richnefs 
than  claret,  is  alfo  very  liable  to  come  on  the  fret,  and 
will  require  much  the  fame  treatment  as  the  Mufcat 
wines.  Attention  (liould  be  had  to  bottle  in  fine  wea¬ 
ther,  when  the  wind  is  north  ;  but  to  avoid  cold  or 
frofty  weather.  The  months  of  April  and  October  are 
favourable.  The  beft  time  to  bottle  port  wine  is  four 
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years  after  the  vintage,  and  to  keep  them  two  years  in 
bottle  before  you  begin  to  ufe  them.  When  wines  are 
racked,  and  the  lees  immediately  pafll-d  through  flannel 
bags  into  clofe-necked  jars,  and  dire&ly  bottled,  there 
will  be  very  little  loll  by  rackings,  as  the  wine  when 
fine  may  lerve  for  filling  up. 

When  wines  are  deftined  for  warm  climates,  it  may 
be  proper  to  rinfe  the  hogfheads  with  brandy  ;  and  in 
bottling  many  rinfe  the  bottles  and  corks  with  it.  Wines 
that  have  remained  a  certain  time  (three  or  four  months) 
in  a  vault,  and  made  lefs  or  more  lee,  ought  never  to  be 
fent  into  the  country  without  firft:  racking  them,  other- 
wife  they  may  be  liable  to  fret  5  and  if  bottled  in  that 
ftate,  may  rifk  being  loft. 

Wines  which  may  be  ordered  for  immediate  drinking 
will  be  forced  on  the  (hipping,  and  in  a  few  weeks  after 
they  are  landed  will  be  fit  for  the  bottle.  The  forcings 
proper  for  claret  are  the  whites  of  a  dozen  eggs,  beat  up 
with  a  tea-Xpoonful  of  fine  fait,  and  well  worked  with  a 
forcing  rod.  Take  care  to  ufe  no  bad  egg.  This  is  for 
one  hogffiead. 

The  forcing  for  white  wine  is  ifinglafs  diflolved  in 
wine.  One  ounce  is  fufficient  for  two  hogfheads.  No 
fait  is  to  be  ufed  in  forcing  the  white  wines.  See  Croft 
on  Wines ,  8vo,  1788. 

We  fhall  infert  here  the  following  receipt  for  making 
raifin  wine- — To  a  20  gallon  vefifel  take  100  pounds  of 
raifins 3  pick  off  the  (talks,  chop  them  grofsly,  and  put 
them  into  an  open  tub  more  wide  than  deep.  Add  two 
parts  in  three  to  the  water  of  them,  and  let  them  (land 
15  days,  ftirring  them  well  every  day.  Then  (train 
and  prefs  them,  putting  afide  the  liquor  that  runs  from 
them.  Add  the  remainder  of  the  water  to  the  raifins 
that  have  thus  been  prefled,  and  let  it  (tand  upon  them 
one  week,  frequently  ftirring  them  as  before.  Then 
prefs  off  the  liquor,  and  add  it  to  what  you  firft  colledt- 
ed ;  putting  both  runnings  together  into  your  vefifel,  to¬ 
gether  with  one  quart  of  brandy.  To  colour  it,  burn 
three-fourths  of  a  pound  of  fugar  into  a  fmall  quantity 
of  the  liquor,  and  add  this  to  the  wine.  When  the  li¬ 
quor  in  the  barrel  has  done  Tinging,  ftop  the  vefifel  clofe, 
and  let  it  (land  till  fit  to  be  bottled.  The  greater  the 
quantity  which  the  veffel  holds,  and  the  longer  it  is  kept 
in  the  wood,  the  better  will  it  be. 

Asfome  of  the  hints  for  making  wines  in  Champagne 
may  be  ufeful  in  the  manufa&ure  of  the  wines  of  this 
country,  we  infert  the  following  abridged  account  of  the 
different  proceflfes  that  are  followed  in  making  white 
and  red  champagne. 

Great  care  is  neceflfary  for  making  white  wine.  The 
ripeft  bunches  muft  be  carefully  gathered,  freed  from 
rotten,  dry,  and  bruifed  grapes,  put  into  large  bafkets 
covered  with  a  cloth  to  keep  them  from  the*  fun,  car¬ 
ried  to  the  (hade,  and  kept  there  till  the  evening,  when 
they  are  to  be  fpeedily  prefifed.  The  graper,  being  laid 
on  the  bed  of  the  prefs,  they  are  covered  with  three  or 
four  layers  of  flat  (tones,  and  the  prefs  turned.  The  juice 
having  run  for  four  or  five  minutes,  the  prefs  is  turned 
backward,  the  (tones  removed,  the  grapes  which  have 
protruded  thruft  into  the  heap,  the  (tones  replaced,  and 
the  prefs  turned  again.  The  juice  from  three  of  fuch 
preflures,  which  will  not  require  an  hour,  is  put  by  it- 
felf  for  the  beft  wine  into  a  vat,  where  it  is  left  all  mVht 
to  fettle. 

The  ns&t  morning  the  juice  is  poured  off  from  the 


fediment,  and  put  into  new  well  rinfed  calks.  In  thefe  it 
ferments  violently  at  firft,  but  afterwards  imperceptibly, 
till  about  the  end  of  December  it  becomes  fine,  having 
gone  through  all  the  ftages  of  depuration.  It  is  then 
racked  off  in  dry  weather,  on  a  clear  frofty  day,  and 
fined  with  ifinglafs.  About  a  pound  is  fufficient  for  40 
puncheons.  The  ifinglafs  being  diflblved  is  well  beaten, 
diluted  with  wine  taken  from  the  cafk,  then  poured  into 
it,  and  the  whole  well  ftirred  by  an  inftrument  introdu¬ 
ced  at  the  bung-hole.  The  wine  thus  left  to  fettle  fer¬ 
ments  (lightly  again,  till  it  be  (topped  by  the  cold  wea¬ 
ther,  or  by  time.  In  a  month  or  lix  weeks  it  is  racked 
off  again,  and  has  another  fining  with  half  the  quantity 
of  ifinglafs. 

For  making  red  wine,  the  grapes  are  gathered  with 
the  fame  precautions  as  for  making  white,  taking  only 
the  black  grapes.  Thefe  are  bruifed  in  particular  vef- 
fels,  by  men  treading  on  them  with  ftrong  wooden 
fhoes  :  part  of  the  ltalks  are  thrown  away,  and  the  muft 
is  left  in  covered  veffels  to  ferment  fufficiently  to  extraft 
the  colouring  matter  from  the  pellicles.  In  fome  years, 
three  or  four  days  are  fufficient  3  in  others  it  requires 
10,  15,  or  even  20.  When  the  fermentation  begins, 
the  hufks  and  ftalks  are  forced  down  fo  as  to  be  covered 
with  the  muft,  either  by  means  of  ftrong  poles  furniflied 
with  crofs  pegs,  or,  which  is  better,  by  a  couple  of 
ftrong  men  going  into  the  vat,  and  well  treading  and 
mixing  its  contents.  When  the  air  above  the  vat  ex- 
tinguiffies  a  candle,  the  ftalks  and  hufks  rife  forcibly, 
whatever  pains  be  taken  frequently  to  link  them,  that 
the  muft  may  not  acquire  a  difagreeable  tafte  3  the  con¬ 
tents  of  the  vat  experience  a  degree  of  ebullition,  and  the 
colouring  matter  is  decompofed.  The  fermentation  muft 
be  made  to  ftop  here,  that  the  wine  may  not  acquire  a 
hard  tafte,  which  even  time  cannot  deftroy. 

About  the  end  of  December,  when  the  fermentation 
has  eeafed,  the  wine  is  racked  off  from  the  lees  3  about 
the  middle  of  May  it  is  racked  off  again  3  the  barrels 
are  freffi  hooped,  and  the  wine  is  put  into  the  cellar. 
When  it  is  to  be  fent  to  the  confumer,  it  is  racked  a 
third  time  3  the  whites  of  five  or  fix  frefh  eggs  are  well 
beaten  up  in  a  pint  of  water,  for  every  puncheon  hold¬ 
ing  240  bottles.  Good  red  champagne  will  keep  in 
bottles  from  fix  to  twelve  years. 

WlNE-Prefs ,  a  machine  contrived  to  fqueeze  tha 
juice  out  of  grapes,  and  confifting  of  feveral  pieees  of 
timber,  varioufly  difpofed,  which  compofe  three  bodies 
of  timber-work,  clofely  united  to  the  axis,  which  ferves 
as  a  fwing  whereby  it  may  be  moved  by  the  vice.  Of 
thefe  there  are  different  fizes  as  well  as  different  con- 
ftruftions  ;  for  an  account  of  which,  illuftrated  by  fi¬ 
gures,  fee  Miller’s  Gardener’s  Dictionary,  article  WlNE- 
Prefs.  m 

Spirit  of  Wine,  or  Alcohol ,  a  name  given  by  chemifts 
to  every  ardent  fpirit  produced  by  diftillation.  See 
Chemistry  Index . 

WING,  that  part  of  a  bird,  infeCt,  &c.  whereby  it 
is  enabled  to  fly.  See  Bird  and  Ornithology. 

Wings,  in  military  affairs,  are  the  two  flanks  or  ex¬ 
tremes  of  an  army,  ranged  in  form  of  a  battle  3  being 
the  right  and  left  fides  thereof. 

WINTER,  one  of  the  four  feafons  or  quarters  of  tho 
year.  See  Season,  &c. 

Winter  commences  on  the  day  when  the  fun’s  diftance 
from  the  zenith,  of  the  place  is  greateft,  and  ends  on  the 

dayy 
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day  when  its  diftance  is  at  a  mean  between  the  greateft  might  be  employed  to  preferve 

and  leaft.  .  -  —  1 

Under  the  equator,  the  winter  as  well  as  other  feafons 
returns  twice  every  year  ;  but  all  other  places  have  only 
one  winter  in  the  year  :  which  in  the  northern  fiemi 


Ihips  from  fire,  and 
buildings  on  fhore  ftill  more  eafily  ;  or  at  leaf!  that 
they  might  render  the  ravages  of  fire  lefs  frequent,  and  , 
lefs  terrible.  Thefle  gauzes  might  be  very  ufeful  too 
for  theatrical  decorations,  which  would  not  be  liable  to 


fphere  begins  when  the  fun  is  in  the  tropic  of  Capricorn,  take  fire.  Their  only  inconvenience  is  their  bein^  fo 
and  in  the  Southern  hem i fphere  when^  in  the  tropic  of  little  flexible  ;  but  Mr  Rochon  does  not  defpair  of 


Cancer  ;  fo  that  all  places  in  the  fame  hcmifphere  have 
their  winter  at  the  fame  time. 

WlNTER-Berry.  See  Physalis,  Botany  Index . 

WINTER A/  a  genus  of  plants  of  the  clafs  of  poly- 
andria,  and  in  the  natural  fyftem  arranged  under  the 
1 2th  order,  Holoracece .  See  Botany  and  Materia 
Med ica  Index . 

WINTON,  Andrew,  a  Scottifn  poet  and  hiftorian 
of  the  14th  century  j  but  very  little  is  known  of  his 
life.  He  was  a  canon  regular  of  St  Andrews,  and  was 
prior  of  the  monaftery  of  St  Serf  in  the  ifland  of  Loch 
Leven  in  Kinrofs-fhirC  ;  for  in  the  chartulary  of  the 
priory  of  St  Andrews  there  are  feveral  public  inftru- 
ments  of  Andrew  Y  inton,  as  prior  of  Loch  Leven, 
They  are  dated  between  the  years  139 5  and  1413,  fo 
that  Winton  muft  have  been  cotemporary  with  Bar¬ 
bour,  whofe  merits  are  on  feveral  occafions  celebrated 
by  him.  Winton  is  beft  known  as  the  author  of  the 
Orygynale  Cronykill  of  Scotland .  This  work  was  under¬ 
taken  at  the  requeft  of  Sir  John  Wemyfs,  the  anceftor 
of  the  noble  family  of  that  name.  It  remained  negledt- 
ed  for  feveral  centuries,  but  in  1795  a  fplendid  edition 
of  that  part  of  it  relative  to  Scottilh  affairs,  was  publish¬ 
ed  by  Mr  Macpherfon.  The  time  of  Winton’s  death 
is  unknown  ;  but,  as  he  mentions  the  death  of  Robert 
duke  of  Albany,  which  happened  in  1420,  the  hiftorian 
mufl  have  been  alive  at  that  time. 

WIRE,  a  piece  of  metal  drawn  through  the  hole  of 
an  iron  into  a  thread  of  a  finenefs  anfvverable  to  the  hole 
it  patted  through.  . 

Wires  are  frequently  drawn  fo  fine  as  to  be  wrought 
along  with  other  threads  of  filk,  wool,  flax,  &c. 

The  metals  moft  commonly  drawn  into  wire  are  gold, 
fiver,  copper,  and  iron.  Gold-wire  is  made  of  cylindri¬ 
cal  ingots  of  filver,  covered  over  with  a  fkin  of  gold, 
and  thus  drawn  fucceflively  through  a  vafl  number  of 
holes,  each  fmaller  and  fmaller,  till  at  lad  it  is  brought 
to  a  finenefs  exceeding  that  of  a  hair.  That  admirable 
du&ility  which  makes  one  of  the  didinguifhing  charac¬ 
ters  of  gold,  is  nowhere  more  confpieuous  than  in  this 
gilt  wire.  A  cylinder  of  48  ounces  of  filver,  covered 
with  a.  coat  of  gold,  only  weighing  one  ounce,  as  Dr 
Halley  informs  us,  is  ufually  drawn  into  a  wire,  two 
yards  of  which  weigh  no  more  than  one  grain  ;  wLence 
98  yards  of  the  wire  weigh  no  more  than  49  grains,  and 
one  fingle  grain  of  gold  covers  the  98  yards  ;  fo  that  the 
ten-thoufandth  part  of  a  grain  is  above  one-eighth  of  an 
inch  long. 

In  1784,  Mr  RofwTag  of  Strafbourg  prefented  to  the 
board  of  trade  fomc  gauze  made  of  iron  wire,  for  which 
he  received  a  reward  ;  and  the  loom  he  invented  for 
making  it  was  lodged  in  the  colle&ion  of  machines  at 
Vaucanfon.  In  1799  Mr  Rochon  made  others,  and 
ceated  them  with  a  tranfparent  glue,  to  be  fubftituted 
inflead  of  horn  for  fhip  lanterns,  to  be  ufed  between 
decks,  and  in  engagements  by  night.  He  has  fince 
conceived,  that  with  a  thin  coating  of  platter  they 


not 

means  being  found  by  chemiftry  to  remedy  this  imper¬ 
fection,  and  it  was  with  a  view  of  calling  attention  to 
this  fubje<ft,  that  he  read  a  paper  on  it  to  the  clafs. 

Wire  of  Lapland .  The  inhabitants  of  Lapland 
have  a  fort  of  fhining  flender  fubflance  in  ufe  among 
them  on  feveral  occafions,  which  is  much  of  the  thick- 
nefs  and  appearance^f  our  filver  wire,  and  is  therefore 
called,  by  thofe  who  do  not  examine  its  flru&ure  or 
fubftance,  Lapland  wire .  It  is  made  of  the  finews  of 
the  rein  deer,  which  being  carefully  feparated  in  the 
eating,  are,  by  the  women,  after  foaking  in  water  and 
beating,  fpun  into  a  fort  of  thread,  of  admirable  fine¬ 
nefs  and  ftrength,  when  wrought  to  the  fmalleft  fila¬ 
ments  ;  but  when  larger,  is  very  ftrong,  and  fit  for  the 
purpofes  of  firength  and  force.  Their  wire,  as  it  is 
called,  is  made  of  the  fineft  of  thele  threads  covered 
with  tin.  The  women  do  this  bufinefs  ;  and  the  way 
they  take  is  to  melt  a  piece  of  tin,  and  placing  at  the 
edge  of  it  a  horn,  with  a  hole  through  it,  they  draw 
thefe  finewy  threads,  covered  with  the  tin,  through  the 
hole,  which' prevents  their  coming  out  too  thick  cover¬ 
ed.  This  drawing  is  performed  with  their  teeth  5  and 
there  is  a  fmall  piece  of  bone  placed  at  the  top  of  the 
hole,  where  the  wire  is  made  flat  ;  fo  that  we  always 
find  it  rounded  on  all  fides  but  one,  where  it  is  flat. 

This  wire  they  ufe  in  embroidering  their  clothes,  as 
we  do  gold  and  filver  ;  they  often  fell  it  to  ftrangers, 
under  the  notion  of  its  having  certain  magical  virtues. 

WISDOM,  ufually  denotes  a  higher  and  more  re¬ 
fined  notion  of  things  immediately  prefented  to  the  mind, 
as  it  were,  by  intuition,  without  the  aftiftance  of  ratio¬ 
cination. 

Sometimes  the  word  is  more  immediately  ufedf  in  a 
moral  fenfe,  for  what  we  call  prudence ,  or  diferetion , 
which  confifts  in  the  foundnefs  of  the  judgment,  and  a 
conduct  anfwerable  thereto. 

WISDOM  of  Solomon ,  one  of  the  books  of  the  Apo¬ 
crypha.  It  abounds  with  Platonic  language,  and  was 
probably  written  after  the  Cabaliftic  philofophy  was  in¬ 
troduced  among  the  Jews. 

WIT,  is  a  quality  of  certain  thoughts  and  expreflions, 
much  eafier  perceived  than  defined.  According  to  Mr 
Locke,  wit  lies  in  the  alfemblage  of  ideas,  and  putting 
thofe  together  with  quicknefs  and  variety,  wherein  can 
be  found  any  refemblance  or  congruity,  thereby  to 
make  up  pleafant  pi&ures  and  agreeable  vifions  to  the 
fancy.  Mr  Addifon  limited  this  definition  confider- 
ably,  by  obferving,  that  every  refemblance  of  ideas 
does  not  conttitute  wit,  but  thofe  only  which  produce 
dehght  and  furprife.  Mr  Pope  defined  wit  to  be  a 
quick  conception  and  an  eafy  delivery  :  while,  accord¬ 
ing  to  a  late  writer,  it  confifts  in  an  affimilation  of  di- 
ftant  ideas. 

The  word  wit  originally  fignified  wifdom .  A  witte 
was  anciently  a  wife  man  :  the  wittenagemot ,  or  Saxon 
parliament,  an  afiemblage  of  wife  men.  So  late  as  the 
reign  of  Elizabeth,  a'man  of  pregnant  wit%  of  great 
4  Y  £  ion* 
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Wit,  wit,  was  a  man  of  vaft  judgment .  We  ftill  fay,  in  his 
wits,  out  of  his  wits ,  for  in  or  out  of  found  mind.  The 
word,  however,  is  now  applied  in  a  more  limited  fenfe. 

Without  attempting  to  expofe  the  inaccuracy  of  the 
definitions  above  mentioned,  or  hazarding  a  definition  of 
our  own  where  fo  many  eminent  men  have  failed,  we 
fliall  endeavour  to  (how  in  what  true  wit  confifls. 

It  is  evident  that  wit  excites  in  the  mind  an  agree¬ 
able  furprife,  and  that  this  is  owing  entirely  to  the 
ftrange  affemblage  of  related  ideas  prefented  to  the 
mind.  This  end  is  effeXed,  1.  By  debafing  things  pom¬ 
pous  or  feemingly  grave  \  2.  By  aggrandizing  things 
little  or  frivolous  5  3.  By  letting  ordinary  objeXs  in  a 
particular  and  uncommon  point  of  view,  by  means  not 
Campbell's  oniy  remote  but  apparently  contrary.  Of  fo  much 
ofRheto/ic  confluence  are  furprife  and  novelty,  that,  nothing  is 
vol.  i.  9  more  taftelefs,  and  fometimes  difgufting,  than  a  joke 
that  has  become  ftale  by  frequent  repetition.  For  the 
famereafon,  even  a  pun  or  happy  allufion  will  appear 
excellent  when  thrown  out  extempore  in  converfation, 
which  would  be  deemed  execrable  in  print.  In  like 
manner,  a  witty  repartee  is  infinitely  more  pleafing 
than  a  witty  attack :  for  though,  in  both  cafes,  the 
thing  may  be  equally  new  to  the  reader  or  hearer,  the 
effect  on  him  is  greatly  injured,  when  there  is  accefs  to 
fuppofe  that  it  may  be  the  flow  production  of  fludy  and 
premeditation.  This,  however,  holds  moil  with  regard 
to  the  inferior  tribes  of  witticifm,  of  which  their  readi- 
nefs  is  the  belt  recommendation. 

We  (hall  illuftrate  thefe  obfervations  by  fubjoining  a 
fpecimen  or  two  of  each  of  thefe  forts  of  wit : 

Of  the  firfl  fort,  which  confifls  in  the  debafement  of 
things  great  and  eminent,  Butler,  amongft  a  thoufand 
other  inftanees,  hath  given  us  thofe  which  follow  : 
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Surveys  around  her  in  the  bleft  abode, 

An  hundred  fons,  and  every  fon  a  god : 

Not  with  lefs  glory  mighty  Dulnefs  crown’d, 
Shall  take  thro’  Grubftreet  her  triumphant  round ; 
And  her  Parnaffus  glancing  o’er  at  once, 

Behold  a  hundred  fons,  and  each  a  dunce. 

This  whole  Amilitude  is  fpirited.  The  parent  of  the  ce- 
leftials  is  contrafted  by  the  daughter  of  night  and  chaos; 
heaven  by  Grubftreet ;  gods  by  dunces.  Befides,  the 
parody  it  contains  on  a  beautiful  paffage  in  Virgil  adds 
a  particular  luftre  to  it.  This  fpecies  we  may  term 
thrafonical ’,  or  the  mock-majeftic.  It  affeXs  the  molt 
pompous  language,  and  fonorous  phrafeology,  as  much 
as  the  other  affeXs  the  reverfe,  the  vileft  and  moft  gro¬ 
velling  dialed. 

To  this  clafs  alfo  we  muft  refer  the  application  of 
grave  reflexions  to  mere  trifles.  For  that  great  and  fe - 
rious  are  naturally  aflociated  by  the  mind,  and  likewife 
little  and  trifling,  is  fufficiently  evinced  by  the  common 
modes  of  expreffion  on  thefe  fubjeXs  ufed  in  every 
tongue.  An  oppofite  inftance  of  fuch  an  application  we 
have  from  Philips : 

My  galligafkins,  that  have  long  withftood 
The  winter’s  fury  and  encroaching  frofts, 

By  time  fubdued,  (What  will  not  time  fubduel') 
An  horrid  chafm  difclofe.  Splendid  Shilling . 


And  now  had  Phoebus  in  the  lap 
Of  Thetis  taken  out  his  nap  : 

And,  like  a  lobfter  boil’d,  the  morn 
From  black  to  red  began  to  turn. 

Hudibras ,  part  ii.  canto  2. 

Here  the  low  allegorical^  ftyle  of  the  firfl  couplet,  and 
the  fimile  ufed  in  the  fecond,  afford  us  a  juft  notion  of 
this  loweft  fpecies,  which  is  diftinguiftied  by  the  name 
of  the  ludicrous .  Another  fpecimen  from  the  fame  au¬ 
thor  you  have  in  thefe  lines : 

Great  on  the  bench,  great  in  the  faddle, 

That  could  as  well  bind  o’er  as  fw addle, 

Mighty  he  was  at  both  of  thefe, 

And  ftyl’d  of  war ,  as  well  as  peace; 

So  fome  rats  of  amphibious  nature, 

Are  either  for  the  land  or  water. 

Ibid,  part  i.  canto  1. 

In  this  coarfe  kind  of  drollery,  thofe  laughable  tranfla- 
tions  or  paraphrafes  of  heroic  and  other  ferious  poems, 
wherein  the  authors  are  faid  to  be  traveftied,  chiefly 
abound. 

•  The  fecond  kind,  confiding  in  the  aggrandifement  of 
little  things,  which  is  by  far  the  moft  iplendid,  and  dis¬ 
plays  a  foaring  imagination,  thefe  lines  of  Pope  will 
lerve  to  illuftrate  : 

As  Berecynthia,  while  her  offspring  vie 
In  homage  to  the  mother  of  the  Iky, 
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Of  the  third  fpecies  of  wit,  which  is  by  far  the  moft 
multifarious,  and  which  refults  from  what  may  be  called 
the  queernefs  or  Angularity  of  the  imagery,  we  (hall 
give  a  few  fpecimens  that  will  ferve  to  mark  fome  of  its 
principal  varieties.  To  illuftrate  all  would  be  impoflible. 
The  firfl:  fliall  be  where  there  is  an  apparent  contrariety 
in  the  things  Ihe  exhibits  as  conneXed.  This  kind  of 
contrail  we  have  in  thefe  lines  of  Garth : 

Then  Hydrops  next  appears  amongft  the  throng ; 
Bloated  and  big  Ihe  flowly  fails  along: 

But  like  a  mifer  in  excefs  Ihe’s  poor, 

And  pines  for  third  amidft  her  watery  ftore. 

Difpenfanj . 

A  fecond  fort  is,  where  the  things  compared  are  what 
with  dialeXicians  would  come  under  the  denomination 
of  difparatesy  being  fuch  as  can  be  ranked  under  no 
common  genus.  Of  this  we  fhall  fubjoin  an  example 
from  Young.  * 

Health  chiefly  keeps  an  Atheift  in  the  dark  j 
A  fever  argues  better  than  a  Clarke: 

Let  but  the  logic  in  his  pulfe  decay, 

The  Grecian  he’li  renounce,  and  learn  to  pray. 

Univerfal  PaJJion. 

A  third  variety  in  this  fpecies  fprings  from  confound¬ 
ing  artfully  the  proper  and  the  metaphorical  fenfe  of  an 
expreflion.  In  this  way,  one  will  afiign  as  a  motive 
what  is  difeovered  to  be  perfeXly  abfurd,  when  but 
ever  fo  little  attended  to  ;  and  yet  from  the  ordinary 
meaning  of  the  words,  hath  a  fpecious  appearance  on  a 
Angle  glance.  Of  this  kind  we  have  an  inftance  in  the 
fubfequent  lines  : 

While  thus  the  lady  talk’d,  the  knight 
Turn’d  th’  outfide  of  his  eyes  to  white, 

As 


Wit 
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As  men  of  inward  light  are  wont 
To  turn  their  optics  in  upon’t. 

Hudibras ,  part  iii.  canto  I. 

For  whither  can  they  turn  their  eyes  more  properly  than 
to  the  light  ? 

A  fourth  variety,  much  refembling  the  former,  is 
when  the  argument  or  comparifon  (for  all  argument  is 
a  kind  of  comparifon)  is  founded  on  the  fuppofal  of  cor¬ 
poreal  or  perfonal  attributes  in  what  is  ftri&ly  not  fuf- 
ceptible  of  them  ;  as  in  this, 

Eut  Hudibras  gave  him  a  twitch 
As  quick  as  lightning  in  the  breech, 

Juft  in  the  place  where  honour’s  lodg’d, 

As  wife  philofophers  have  judg’d  : 

Becaufe  a  kick  in  that  place  more 
Hurts  honour  than  deep  wounds  before. 

Ibid,  part  ii.  canto  3. 

The  fifth,  and  only  other  variety  which  we  fhall 
mention,  is  that  which  arifes  from  a  relation,  not  in  the 
things  fignified,  but  in  the  figns  of  all  relations,  no 
doubt  the  flighted.  Identity  here  gives  rife  to  puns 
and  clinches  \  refemblance  to  quibbles,  cranks,  and 
rhimes :  Of  thefe  it  is  quite  unnecefiary  to  exhibit  fpeci- 
mens. 

Wit,  John  de,  a  celebrated  penfionary  of  Holland, 
and  one  of  the  greateft  politicians  of  his  time,  was  the 
fon  of  Jacob  de  Wit,  burgomafter  of  Dort,  and  was 
born  in  1625.  He  became  well  {killed  in  civil  law,  po¬ 
litics,  mathematics,  and  other  fciences  ;  and  wrote  a 
treatife  on  the  Elements  of  Curved  lines,  publifhed  by 
Francis  Schooten.  Having  taken  his  degree  of  do&or 
of  law,  he  travelled  into  foreign  courts,  where  he  be¬ 
came  efteemed  for  his  genius  and  prudence.  At  his  re¬ 
turn  to  his  native  country  in  1650,  he  became  penfion¬ 
ary  of  Dort,  then  counfellor-penfionary  of  Holland  and 
Weft  Friefland,  intendant  and  regifter  of  the  fiefs,  and 
keeper  of  the  great  feal.  He  was  thus  at  the  head 
of  affairs  in  Holland  ;  but  his  oppofition  to  the  re- 
eftablifhment  of  the  office  of  ftadtholder,  which  he 
thought  a  violation  of  the  freedom  and  independence  of 
the  republic,  coft  him  his  life,  when  the  prince  of 
Orange’s  party  prevailed.  He  and  his  brother  Corne¬ 
lius  were  affaflinated  by  the  populace  at  the  Hague  in 
1674,  aged  47.  . 

WITCH,  a  perfon  guilty  of  witchcraft. 

WITCHCRAFT,  a  fupernatural  power  which  per- 
fons  were  formerly  fuppofed  to  obtain  the  poffeflion  of 
by  entering  into  a  compact  with  the  devil.  "I  hey  gave 
themfelves  up  to  him  body  and  foul  •,  and  he  engaged, 
that  they  (hould  want  for  nothing,  and  that  he  would 
avenge  them  upon  all  their  enemies.  As  foon  as  the 
bargain  was  concluded,  the  devil  delivered  to  the  witch 
an  imp,  or  familiar  fpirit,  to  be  ready  at  a  call,  and  do 
whatever  it  was  dire&ed.  By  the  affiftance  of  tnis  imp 
and  the  devil  together,  the  witch,  who  was  almoft  al¬ 
ways  an  old  woman,  was  enabled  to  tranfport  herfelf  in 
the  air  on  a  broomftick  or  a  fpit  to  diftant  places  to  at¬ 
tend  the  meetings  of  the  witches.  At  thefe  meetings 
the  devil  always  prefided.  They  were  enabled  alfo  to 
transform  themfelves  into  various  fliapes,  particularly  to 
affume  the  forms  of  cats  and  hares,  in  which  they  1110ft 
delighted  5  to  infli£l  difeafes  on  whomfoever  they 
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thought  proper  j  and  to  punifti  their  enemies  in  a  varie-  Witchcraft, 
ty  of  ways.  v~" * 

The  belief  that  certain  perfons  were  endowed  with 
fupernatural  power,  and  that  they  were  aflifted  by  in- 
vifible  fpirits,  is  very  ancient.  The  fag&  of  the  Ro¬ 
mans  feem  rather  to  have  been  forcerers  than  witches  $ 
indeed  the  idea  of  a  witch,  as  above  defcribed,  could 
not  have  been  prevalent  till  after  the  propagation  of 
Chriftianity,  as  the  heathens  had  no  knowledge  of  the 
Chriftian  devil. 

Witchcraft  was  univerfally  believed  in  Europe  till  the 
16th  century,  and  even  maintained  its  ground  with  to¬ 
lerable  firmnefs  till  the  middle  of  the  17th.  Vaft  num¬ 
bers  of  reputed  witches  were  convi&ed  and  condemned 
to  be  burnt  every  year.  The  methods  of  difcovering 
them  were  various.  One  was,  to  weigh  the  fuppofed  promincial 
criminal  againft  the  church  bible,  which,  if  fhe  was  Glojfary. 
guilty,  would  preponderate  :  another,  by  making  her 
attempt  to  fay  the  Lord’s  Prayer  \  this  no  witch  was 
able  to  repeat  entirely,  but  would  omit  fome  part  or 
fentence  thereof.  It  is  remarkable,  that  all  witches  did 
not  hefitate  at  the  fame  place  \  fome  leaving  out  one 
part,  and  fome  another.  Teats,  through  which  the 
imps  fucked,  were  indubitable  marks  of  a  witch  :  thefe 
were  always  raw,  and  alfo  infenfible  5  and,  if  fqueezed, 
fometimes  yielded  a  drop  of  blood.  A  witch  could  not 
w’eep  more  than  three  tears,  and  that  only  out  of  the 
left  eye.  This  want  of  tears  was,  by  the  witch-finders, 
and  even  by  fome  judges,  confidered  as  a  very  fubftan- 
tial  proof  of  guilt.  Swimming  a  witch  was  another 
kind  of  popular  ordeal  generally  pra£lifed  j  for  this  (he 
was  ftripped  naked,  and  crofs-bound,  the  right  thumb 
to  the  left  toe,  and  the  left  thumb  to  the  right  toe. 

Thus  prepared,  (he  was  thrown  into  a  pond  or  river,  in 
which,  if  guilty,  (lie  could  not  fink  5  for  having,  by 
her  compaS  with  the  devil,  renounced  the  benefit  of  the 
water  of  baptifm,  that  element,  in  its  turn,  renounced 
her,  and  refufed  to  receive  her  into  its  bofom.  Sir  Ro¬ 
bert  Filmer  mentions  two  others  by  fire  :  the  firft,  by 
burning  the  thatch  of  the  houfe  of  the  fufpe&ed  witch  \ 
the  other,  burning  any  animal  fuppofed  to  be  bewitched 
by  her,  as  a  hog  or  ox.  Thefe,  it  was  held,  would 
force  a  witch  to  confefs. 

The  trial  by  the  ftool  was  another  method  ufed  for 
the  difcovery  of  witches.  It  was  thus  managed  :  Hav¬ 
ing  taken  the  fufpe&ed  witch,  (lie  was  placed  in  the 
middle  of  a  room  upon  a  ftool  or  table,  crofs-legged,  or 
in  fome  other  uneafy  pofture;  to  which  if  (he  fubmitted 
not,  (he  was  then  bound  with  cords  :  there  (lie  was 
watched,  and  kept  without  meat  or  flecp  for  the  fpace 
of  24  hours  (for,  they  faid,  within  that  time  they  (hould 
fee  her  imp  come  and  fuck).  A  little  hole  was  like- 
wife  made  in  the  door  for  imps  to  come  in  at ;  and  left 
it  (hould  come  in  fome  lefs  difcernible  fhape,  they  that 
watched  were  taught  to  be  ever  and  anon  fweeping  the 
room,  and,  if  they  faw  any  fpiders  or  Hies,  to  kill  them  : 
if  they  could  not  kill  them,  then  they  might  be  fure 
they  were  imps.  If  witches,  under  examination  or  tor¬ 
ture,  would  not  confefs,  all  their  apparel  was  changed, 
and  every  hair  of  their  body  (haven  off  with  a  (harp 
razor,  left  they  (hould  fecrete  magical  charms  to  pre¬ 
vent  their  confefling.  Witches  were  moft  apt  to  con¬ 
fefs  on  Fridays. 

By  fuck  trials  as  thefe,  and  by  the  accufation  of  chil¬ 
dren, 
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Witchcraft,  dren,  old  women,  and  fools,  were  thoufands  of  unhappy  pa 
women  condemned  for  witchcraft,  and  burnt  at  the 
flake.  In  the  18th  volume  of  the  Statiftical  Account 
of  Scotland  there  is  the  trial  of  two  witches,  William 
Coke  and  Alifon  Dick,  in  Kirkaldy,  in  1636.  The 
evidence  on  which  they  were  condemned  is  abfolutely 
ridiculous  :  they  were,  however,  burnt  for  witchcraft. 

The  expences  which  the  town  and  kirk- feflion  were  put 
to  on  this  occafion  were  as  follows  : 


In  primis . — To  Mr  James  Miller,  when 
he  went  to  Preflowne  for  a  man  to 
try  them,  47s. 

Item . — To  the  man  of  Culrofs,  (the 
executioner),  when  he  went  away  the 
firft  time,  12s. 

Item . — For  coals  for  the  witches,  24s. 

Item. — In  purchafing  the  commiffion, 

Item. — For  one  to  go  to  Finmouth  for 
the  laird  to  fit  upon  their  aflize  as 
judge, 

Item. — For  harden  to  be  jumps  to  them, 

Item . — For  making  of  them, 
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Summa  for  the  kirk’s  part  L.  17  10  Scots. 
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The  Town’s  part  of  expences  deburfed  extraordinarily 
upon  William  Coke  and  Alifon  Dick. 

In  primis . — For  10  loads  of  ooals  to 
burn  them,  5  merks, 

Item.  For  a  tar  barrel,  14s. 

Item. — For  towes, 

Item. — To  him  that  brought  the 
executioner, 

Item. — To  the  executioner  for  his 
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pains,  - 

Item . — For  his  expences  here, 

Item. — For  one  to  go  to  Finmouth 
for  the  laird, 
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Summa  towrn  part,  L.  17  1 

Both,  L.  34  11 
Or  L.  217 
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J Dr Ferriar,  Tor  a  confiderable  time  after  the  mcjuifition  was 

Manchejler  ereded,  the  trials  of  witches  (as  heretics)  were  confined 
volui  j°  tribunal  j  but  the  goods  of  thofe  who  were  con¬ 
demned  being  confifcated  to  the  holy  office,  its  minifters 
were  fo  aaive  in  difeovering  forcerers,  that  the  differ¬ 
ent  governments  found  it  neceffary  to  deprive  them  of 
the  cognifance  of  this  crime.  On  the  continent,  -com- 
miffioners  were  then  appointed  for  the  difeovery  and 
convidion  of  witches,  who,  though  lefs  aaive  than  the 
inquifitors,  were  but  too  zealous  in  profecuting  their 
funaion.  In  1494,  Sprenger  and  Inftitor,  two  perfons 
employed  in  this  -commiffion,  publifhed  a  colleaion  of 
trials,  moft  of  which  had  come  before  themfelves,  under 
the  title  of  Malleus  Malefic  arum  :  this  ferved  as  a  kind 
of  inflitute  for  their  fucceffors. 

The  firft  writers  againft  witchcraft  were  ftigmatized 
as  Atheifts  though  they  only  endeavoured  to  prove  the 
imbecility  of  the  perfons  accufed,  and  the  infatuation  or 
the  knavery  of  their  accufers.  Such  were  the  epithets 
bellowed  by  Dr  Henry  More,  and  even  by  Cudworth 
hiralejf.  Wierus,  the  difciplc  of  the  celebrated  Agrip- 
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5  o.gaTT-r,k  t0  l'ie  great  controverfy  011  this  fub-  Witchcraft 
jea.  FIis  rnafter  had  taught  him  humanity  ;  and  he 
endeavoured,  but  with  too  feeble  a  hand,  to  flop  the 
bloody  proceedings  of  the  judges.  Wierus  appears  to 
have  been  a  well-difpofed,  weak  man,  with  extenfive 
reading  on  his  fubjed,  but  too  narrow-minded  to  com¬ 
prehend  it  thoroughly.  He  involved  himfelf  in  un¬ 
speakable  difficulties,  by  admitting  the  adion  of  fuper- 
natural  powers  in  certain  difeafes,  and  in  poffeffions 
while  he  denied  that  witches  had  any  concurrence  in 
them.  Thefe  appearances  (faid  he)  are  illufions  of  the 
devil,  who  perfuades  fimple  and  melancholy  perfons  that 
the  mifehief  he  himfelf  performs,  is  done  by  them,  and 
at  their  pleafure.  He  was  weak  enough  to  attempt  the 
explanation  of  every  (lory  alleged  by  his  antagonifts 
without  queftioning  the  truth  of  the  fads. 

Bodinus,  a  French  lawyer  of  eminence,  who  had  af- 
fifted  at  feveral  trials  of  witches,  wrote  againft  Wierus 
in  his  Demonomania .  He  urged  the  concurrent  tefti mo¬ 
nies  of  Efficient  witneffes,  and  the  confeffions  of  the 
witches  themfelves,  to  eftabliffi  the  exiftence  of  forcery.- 
Wierus  owned  that  the  unhappy  perfons  believed  them¬ 
felves  to  be  guilty  of  the  crimes  alleged  againft  them, 
but  that  they  were  deceived  by  the  devil.  But  what  do 
you  make  of  the  witches  meetings,  cried  Bodinus  ?  The 
witches  (replied  his  antagonift)  are  atrabilious.  This 
explanation  was  fo  unfatisfadory  that  Wierus  paffed  for 
a  magician,  whom  the  devil  had  furnifhed  with  fpecious 
arguments  to  fave  others  from  punifhment.  Lerchemer 
Godelmann,  Ewichius,  Ewaldus,  and  fome  others,  fol¬ 
lowed  him,  notwithftanding  this  ftigma  \  but  they  were 
oppofed  by  men  of  more  acutenefs  and  confiftency  than 
themfelves  j  by  Remigius,  who  had  condemned  feveral 
hundreds  of  forcerers  to  the  flames ;  Delrio,  whofe  book 
is  a  complete  Corpus  Magke  ;  Cujas,  Eraftus,  Scribo- 
nius,  Camerarius,  and  a  crowd  of  others. 

In  this  country,  while  the  belief  in  witchcraft  W29 
fupported  by  royal  authority  (for  James  I.  is  univerfally 
known  to  have  written  on  demonology)  countenanced 
by  Bacon,  and  generally  adopted  among  the  peoplej  only 
one  writer  was  hardy  enough  to  oppofe  it.  This  was 
Reginald  Scott,  who  publifhed  a  colledion  ©f  impof- 
tures  deteded,  under  the  title  of  Difcoveries  of  Witch¬ 
craft.  James  ordered  the  book  to  be  burnt  by  the  com¬ 
mon  executioner,  and  the  judges  continued  to  burn 


witches  as  ufual.  During  the  civil  wars,  upwards  of 
eighty  were  banged  in  Suffolk,  on  the  accufations  of 
Hopkins  the  witch-finder.  Webfter  was  the  next  writer 
againft  witchcraft  5  but  he  had  a  different  fate  from  that 
of  Scott,  for  moft  of  his  arguments  were  refuted  by 
Glanville.  This  very  acute  writer  was  induced  to  pub¬ 
lish  his  Philofophical  Confidcrations  about  Witchcraft, 
by  the  apprehenfion,  that  the  increafing  diffielief  of  . 
witches  and  apparitions  tended  toaffed  the  evidences  of 
religion,  and  even  of  a  Deity.  In  refped  of  argument, 
he  was  certainly  fuperior  to  his  adversaries  ;  his  reafon- 
ing  is  pcrfpicuous,  though  fometimes  fubtle,  refted  on 
the  moft  fpecious  foundations  of  evidence,  and  arranged 
with  great  fkill. 

On  the  continent,  this  controverfy  feemed  almoft  for¬ 
gotten,  till  Bekker  publifhed  his  Monde  Enchantee ,  in 
which  he  denied  the  exiftence  of  witches,  on  the  Carte- 
fian  principle,  that  the  Deity  is  the  fource  of  all  adion, 
confequently  adions  fo  oppofite  to  his  nature  and  attri¬ 
butes  cannot  be  fuppofed  to  exift.  He  wras  anfwered  by 
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Witchcraft  Frederick  Hoffman,  the  father  of  the  modern  theory  others-  as 


«.  and  pra&ice  of  medicine 
^ne  ,  Potent? a  in  Corpora 


in  his  dilTertation  De  Diaboli 


W  O  A 

to  try  whether  the  tenant  in  a  real  action  Witnefs 


The  lateft  witchcraft  frenzy  was  in  New  England, 
about  1692,  when  the  execution  of  witches  became  a 
calamity  more  dreadful  than  the  fword  or  the  peftilence. 
The  accufers  became  fo  daring,  that  neither  civil  nor 
religious  authority  would  have  proved  a  fecurity  againft 
their  attacks,  if  all  the  profecutions  had  not  been  fud- 
ffenly  dropped,  and  the  prifoners  fet  at  liberty.  So  far 
did  thofe  wretches  proceed  in  abfurdity,  that  a  dog  was 
accufed  of  throwing  perfons  into  fits  by  looking  at  them. 
As  foon  as  the  profecutions  were  flopped,  all 'reports  of 
witchcraft  ceafed. 

It  would  be  ridiculous  to  attempt  a  ferious  refutation 
of  the  exigence  of  witches  ;  and  at  prefent,  luckily,  the 
talk  is  unneceflary.  In  this  country,  at  leaf!,  the  dif- 
couragement  long  given  tq  all  fufpicion  of  witchcraft, 
and  the  repeal  of  the  ftatutes  againft  that  crime,  have 
very  much  weakened,  though  perhaps  they  have  not 
entirely  eradicated,  the  perfualion.  On  the  continent, 
too,  it  is  evidently  on  the  decline  5  and  not  with  ftanding 
the  exertions  of  X)r  De  Haen,  and  of  the  celebrated 
Lavater,  we  have  little  doubt  but  that  in  a  fliort  time 
pofterity  will  wonder  at  the  credulity  of  their  anceftors. 
That  there  ever  were  witches,  is  an  opinion  that  cannot 
for  a  moment  be  believed  by  a  thinking  man.  The 
actions  imputed  to  them  were  either  abfurd  or  impofli- 
ble  ;  the  witnefles  by  whofe  evidence  they  were  condem¬ 
ned,  either  weak  enthufiafts  or  downright  villians  :  and 
the  confeflions  afcribed  to  the  witches  themfelves,  effects 
of  a  difordered  imagination  produced  by  cruel  treatment 
and  exceflive  watchings.  As  to  the  nightly  meetings, 
demonologifts  themfelves  have  been  obliged  to  confefs, 
that  they  were  nothing  elfe  but  uneafy  dreams,  often 
produced  by  foporific  compofitions.  The  fa&s  which 
have  been  brought  forward  by  the  advocates  for  witch¬ 
craft  bear  in  their  front  the  moft  evident  marks  of  trick 
and  impofture  ;  and  this  has  conftantly  been  found  out 
whenever  thefe  fa£ls  have  been  properly  examined.  See 
Sorcery. 

WIfENA  MOT,  or  Witena  Gemot,  among’ the 
Anglo-Saxons,  was  a  term  which  literally  flgnified  the 
aflembly  of  the  wife  men  \  and  was  applied  to  the 
great  council  of  the  nation,  of  latter  days  called  the 
parliament . 

WITHERS  of  a  Horse,  the  jun&ure  of  the  fhoul- 
der-bones  at  the  bottom  of  the  neck  and  mane,  towards 
the  upper  part  of  the  ftioulder. 

WITNESS,  in  Paw,  a  perfon  who  gives  evidence 
in  any  caufe,  and  is  fworn  to  fpeak  the  truth,  the  whol* 
truth,  and  nothing  but  the  truth. 

Trial  bij  WITNESS ,  a  fpecies  of  trial  without  the 
intervention  of  a  jury.  This  is  the  only  method  of  trial 
known  to  the  civil  law,  in  which  the  judge  is  left  to 
form  in  his  own  breaft  his  fentence  upon  the  credit  of 
the  witnefles  examined  :  but  it  is  very  rarely  ufed  in  tho 
Englifti  law,  which  prefers  the  trial  by  jury  before  it  in 
almoft  every  inftance.  Save  only  that  when  a  widow 
brings  a  writ  of  dower,  and  the  tenant  pleads  that  the 
hufband  is  not  dead ;  this  being  looked  upon  as  a  dila¬ 
tory  plea,  is  in  favour  of  the  widow,  and  for  greater  ex¬ 
pedition  allowed  to  be  tried  by  witnefles  examined  be¬ 
fore  the  judges :  and  fo,  faith  Finch,  ftiall  no  other  cafe 
di;  our  law..  But  Sir  Edward  Coke  mentions  fome 


was  duly  fummoned,  or  the  validity  of  a  challenge  to  a  II 
juror:  lo  that  Finch’s  obfervation  muff  be  confined  to.Woaho°' 
Ihe  trial  of  dir  eft  and  not  collateral  iffues.  And  in  every  v 
caie  bir  Edward  Coke  lays  it  down,  that  the  affirmative 
mU\xrr't£r°'rCC*  b7  two  witnefles  at  the  leaft. 

•  1  11  Jr’ENBERG>  a  city  of  Germany,  capital  of  the 
circle  of  Upper  Saxony,  50  miles  north  ofDrefden.  It 
is  under  immediate  vaffalage,  and  the  feat  of  an  aulic 
judicatory,  a  general  fuperintcndency,  an  infpe&ion  and 
confiftory.  1  he  town  is  not  large  5  but  is  well  forti- 
faed,  and  contains  a  famous  univerfity,  in  which  Me- 
lanctbwi  was  a  profeffor.  In  this  place  Martin  Luther 
firlt  began  to  preach  againft  the  pope’s  indulgences  ; 
and  in  the  cathedral  of  All  Saints  he  is  faid  to  have 
been  buried.  In  the  old  citadel  of  this  town  the  an- 
cient  Saxon  debtors  ufed  to  refide.  Eefides  the  univer- 
,p7’  ^"ere  1S  a  Eatin  fchool  in  the  town,  with  fix  mailers. 

X  he  library  belonging  to  the  univerlity  is  faid  to  be  very" 
valuable.  In  1756,  the  Pruffians  being  mailers  of  the 
town,  deftroyed  a  part  of  its  fortifications.  E.  Lone 
12.  47.  N.  Lat.  51.  49. 

WO  AD.  See  Isatis,  Botany  Index;  fee  alfa 
Dyeing. 

The  preparation  of  woad  for  dyeing,  as  praflifed  in 
■trance,  is  minutely  deferibed  by  Allruc,  in  his  Me¬ 
moirs  for  a  Natural  Hiftory  of  Languedoc.  The  plant 
puts  forth  at  fir  ft  five  or  fix  upright  leaves,  about  afoot 
long  and  fix  inches  broad  :  when  thefe  hang  down-* 
wards,  and  turn  yellow,  they  are  fit  for  gathering:  five 
crops  are  gathered  in  one  year-.  The  leaves  are  carried 
directly  to  a.  mill,  much  refembling  the  oil  or  tan  mills, 
and  ground  into  a  fmooth  palle.  If  this  procefi  was  de¬ 
ferred  for  fome  time,  they  would  putrefy,  and  fend  forth 
an  infupportable  ftench.  The  palle  is  laid  in  heaps, 
prefled  clofe  and  fmooth,  and  the  blackifh  cruft,  which 
forms  on  the  outfide,  reunited  if  it  happens  to  crack  :  if 
this  was  neglebled,  little  worms  would  be  produced-  in 
the  cracks,  and  the  woad  would  lole  a  part  of  its 
ftrength.  After  lying  for  fifteen  days,  the  heaps  arc 
opened,  the  cruft  rubbed  and  mixed  with  theinlide,  and 
the  matter  formed  into  oval  balls,  which  are  prefled 
clofe  and  folid  in  wooden  moulds.  Thele  are  dried  up¬ 
on  hurdles  :  in  the  fun,  they  turn  black  on  the  outfide  ; 
in  a  clofe  place,  yellowilh,  efpeeially  if  the  weather  be 
rainy.  The  dealers  in  this  commodity  prefer  the  firlt, 
though  it  is  faid  the  workmen  find  no  confiderable  dif¬ 
ference  betwixt  the  two.  The  good  balls  are  diltinguilh-  V 

ed  by  their  being  weighty,  of  an  agreeable  fmell,  and 
when  rubbed,  of  a  violet  colour  within.  For  the  ufe  of 
the  dyer,  thefe  balls  require  a  farther  preparation  :  they 
are  beat  with  wooden  mallets,  on  a  brick  or  llone  floor, 
into  a  grofs  powder ;  which  is  heaped  up  in  the  middle* 
of  the  room  to  tho  height  of  four  feet,  a  fpacc  beiim  left 
for  paffing  round  tho  fides.  The  powder,  moiftened'wilh 
water,  ferments,  grows  hot,  and  throws  out  a  thick  fetid 
fume.  It  is  Ihovelled  backwards  and  forwards,  and 
moiftened  every  day  for  twelve  days  ;  after  which  it  is 
ftirred  lefs  frequently,  without  watering,  and  at  length 
made  into  a  heap  for  the  dyer.  6 

WO  AH  OO,  one  of  the  Sandwich  illands,  lying  to 
the  north-weft  of  Morotoi,  at  the  diltance  of  feven 
leagues.  From  the  appearance  of  the  north-eaft  and 
north-weft  parts,  it  is  the  finell  ifland  of  the  grout. 

Nothing  can  exceed  the.  verdure  of  the  hills,  the  vtrietv- 
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Woahco  of  wood  and  lawn,  and  rich  cultivated  valleys,  which 
li  the  whole  face  of  the  country  difplays.^  A  bay  is  form- 
\Voi  row. ,  ^  t|3e  nort|1  an(j  VVeft  extremities,  Into  which  a  fine 
river  empties  itfelf,  through  a  deep  valley  *,  but  as  the 
water  is  brackifh  for  200  yards  from  the  entrance,  wa¬ 
tering  in  it  is  not  convenient.  It  contains  about  60,000 
inhabitants.  Lieutenant  Hergeft,  commander  of  the 
Daedalus  ftore-ftiip,  who  had  been  fent  from  England, 
in  1791,  to  New  South  Wales,  and  thence  to  the 
Southern  Pacific  ocean,  with  a  fupply  of  provifions  for 
the  Difcovery  (loop.  Captain  Vancouver,  then  on  a  voy¬ 
age  of  difcoverv,  was  here  furprifed  and  murdered  by 
the  natives,  together  with  Mr  Gooch,  the  aftronomer. 
W.  Long.  157.  51.  N.  Lat.  21.  43. 

WODEN.  See  Odin,  and  Mythology,  N°  40. 

WODEVILLE,  Anthony,  earl  of  Rivers,  brother 
to  the  queen  of  Edward  IV.  was  born  in  the  end  of 
1442,  or  in  the  beginning  of  1443.  Though  one  of 
the  mofi  accornplifhed  men  of  his  age,  very  little  is 
known  of  his  private  hiftory.  He  was  early  and  con- » 
ftantly  employed  either  in  the  tumults  of  thofe  turbulent 
times,  or  in  difeharging  the  duties  of  fome  of  the 
higheft  offices  of  the  date,  with  which  he  was  inverted. 
Yet  he  found  leifure  to  cultivate  letters,  and  to  be  the 
author  of  works  which,  though  of  little  value  now, 
made  fome  noife  in  that  age,  when  learning  was  at  a 
low  ebb  in  England.  Thefe  confirted  chiefly  of  tranf- 
lations  from  the  French  ;  and  his  lordfliip  and  his 
printer  Caxton,  were  the  firft  Englifh  writers  who  had 
the  pleafure  to  fee  their  work*  published  from  the  prefs. 
This  accomplilhed,  brave,  and  amiable  nobleman  was 
treacheroufly  imprifoned  by  Richard  III.  in  Pomfret 
caftle,  where,  during  his  confinement,  he  compofed  a 
fhort  poem,  which  has  been  preferved  by  John  Rous  of 
Warwick,  and  breathes,  fays  Dr  Henry,  a  noble  fpirit 
of  pious  refignation  to  his  approaching  fate.  He  was 
beheaded  on  the  23d  of  June  1483,  in  the  41ft  year  of 
his  age. 

WODROW,  Robert,  a  clergyman  of  the  weft  of 
Scotland  who  lived  in  the  beginning  of  the  18th  century, 
well  known  as  the  author  of  an  Ecclefiaftical  Hiftory  of 
that  kingdom  during  the  latter  part  of  the  preceding  cen¬ 
tury.  His  father,  Mr  James  Wodrow,  was  a  man  of 
learning  and  piety.  He  preached  occafionally  to  the  per¬ 
fected  Prefbyterians,  and  taught  a  little  academy  of  their 
ftudents  of  philofophy  and  theology  at  Glafgow,  before 
the  Revolution.  About  that  time  he  was  ordained  one 
of  the  minifters  of  that  city,  continuing  his  connexion 
with  the  academy  till  he  was  ele&ed  profeffior  of  theo- 
logy  by  the  univerfity  in  the  year  1692.  He  taught 
with  reputation  and  fuccefs  till  his  death  in  1708. 

His  ion  Robert  was  born  in  the  year  1679  i  his  mo¬ 
ther  being  then  in  the  51ft  year  of  her  age.  Her  death 
(though  it  did  not  happen  till  feveral  years  after),  was 
then  fully  expe&ed }  and  his  father,  obnoxious  to  a  ty¬ 
rannical  government,  narrowly  efcaped  imprifonment,  or 
fomething  worfe,  by  attempting  to  obtain  a  laft  ftiort  in¬ 
terview  with  her.  As  he  palfed  the  town  guard-houfe,  he 
was  marked,  and  foon  followed  by  thefoldiers  into  his  own 
houfe,  and  even  into  his  wife’s  bedchamber,  where  he  was 
concealed.  Their  officer  checked  this  violence ;  fent  them 
out  of  the  room,  and  left  the  houfe  himfelf  *,  placing,  how¬ 
ever,  centinels  befth  within  and  without,  till  the  birth 
ftiould  be  over.  .  In  half  an  hour  after,  Mr  Wodrow  at 
his  wife’s  fuggeftion,  affumed  the  bonnet  and  great-coat 


of  the  fervant  of  the  phyfician  then  in  attendance  ;  and  Wcdro\*  JN15 

carrying  the  lantern  before  him,  made  an  eafy  cfcape 

through  the  midft  of  the  guards.  They  foon  renewed 

their  fearch  with  marks  of  irritation,  thrufting  their 

fwords  into  the  very  bed  where  the  lady  lay  •  who 

pleafantly  defired  them  to  defift,  “  for  the  bird  (laid  (he) 

is  now  flown.” 

His  fon  Robert  went  through  the  ufual  courfe  of  lite¬ 
rary  education  at  Glafgow,  entered  the  univerfity  in 
1691  ;  and  profeeuted  the  ftudy  of  the  languages  and 
the  different  branches  of  philofophy,  till  he  became  a 
ftudent  of  theology  under  the  tuition  of  his  father.  He 
was  chofen  librarian  to  the  univerfity  in  the  year  1698, 
and  continued  in  that  office  four  years.  There  he  be¬ 
gan  his  refearche-s  into  every  thing  connected  with  the 
ecclefiaftical  hiftory  of  his  country,  which  he  continued 
to  purfue  to  the  end  of  his  life  ;  and  alfo  imbibed  his 
tafte  for  medals,  infcriptions,  and  whatever  feemed  curi¬ 
ous  or  illuftrative  of  Roman,  Celtic,  and  Britifh  anti¬ 
quities. 

He  was  among  the  firft  in  Scotland  who  attended  to 
the  ftudy  of  natural  hiftory.  From  a  great  number  of 
letters  in  his  own  hand  writing,  begun  about  this  time, 
it  appears  that  he  was  in  habits  of  the  utmoft  intimacy 
with  a  fele£t  number  of  literary  gentlemen,  animated 
with  the  fame  ardour  of  refearch  \  that  they  correfponded 
regularly  with  one  another,  made  colledions  of  lingular 
ftones,  of  fulfils,  petrified  plants,  fifhes,  &c.  and  ex* 
changed  what  they  could  fpare  from  their  refpe&ive 
ftores.  Among  his  cor  re  fpon  dents  were  Mr  William 
Nicolfon,  archdeacon,  afterwards  biftiop  of  Carlille,  and 
at  laft  of  Derry,  author  of  the  Hiftorical  Libraries  $ 

Mr  Edward  Lhwyd  keeper  of  the  Alhmolean  clofet  at 
Oxford  ;  Sir  Robert  Sibbald,  phyfician  in  Edinburgh, 
author  of  a  natural  hiftory  of  Scotland,  and  another  of 
Fife  \  Lord  Pitmedan  ;  Melfrs  James  Sutherland, 

Laughlan  Campbell  minifter  of  Campbelton,  and  others. 

In  a  letter  to  Mr  Lhwyd  dated  Auguft  1709,  Mr 
Wodrow  tells  him  his  manfe  was  but  at  a  little  diftance 
from  a  place  where  they  had  been  lithofeoping  together, 
during  a  vilit  of  Mr  Lhwyd  to  Scotland.  “  My  paro¬ 
chial  charge  (he  continues)  does  not  allow  me  the  fame 
time  I  had  then  for  thofe  fubterranean  ftudies  ;  but  my 
inclination  is  equally  ftrong,  perhaps  ftronger.  I  take 
it  to  be  one  of  the  belt  diverlions  from  ferious  ftudyr,  and 
in  itfelf  a  great  duty,  to  admire  my  Maker’s  works.  I 
have  gotten  fome  ftore  of  foffils  here  from  our  marie, 
limeftone,  &c.  and  heartily  wiffi  I  had  the  knowing 
Mr  Lhwyd  here  to  pick  out  what  he  wants,  and  help 
me  to  clafs  a  great  many  fpecies  which  I  know  not  what 
to  make  of.”  He  informs  him,  in  the  end  of  the  letter, 
that  he  had  500  or  600  fpecies  of  one  thing  or  another 
relative  to  natural  hiftory. 

Mr  Wodrow,  when  he  left  Glafgow,  refided  a  fhort 
time  in  the  neighbourhood,  in  the  houfe  of  a  very  diftant 

relation.  Sir  — - Maxwell  of  Nether  Pollock,  then 

one  of  the  Scots  judges.  It  being  within  the  bounds  of 
the  prefbytery  of  Paifley,  he  offered  himfelf  to  them 
for  probationary  trials,  and  obtained  their  licence  to 
preach  the  gofpel  in  March  1703.  In  the  fummer  fol¬ 
lowing,  the  parifh  of  Eaftwood,  where  Lord  Pollock 
lived,  becoming  vacant,  by  the  death  of  Mr  Matthew 
Crawford  (another  Scots  hiftorian),  a  petition,  with  an 
unanimous  call  or  invitation  from  the  parifti  to  Mr 
Wodrow  to  be  their  minifter,  wa$  presented  to  the 

prefbytery 
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adrow.  prefbytery 3  and  they,  waving  part  of  the  ufual  fecond 
trials,  in  order  to  expedite  the  bufinefs,  ordained  Mr 
Wodrow  to  be  minifter  of  Eaftwood  on  the  28th  of  Oc¬ 
tober  1703.  In  this  charge  he  continued  to  the  end  of 
his  life.  Notwithftanding  his  minifterial  duty,  he  (till 
found  fome  time  to  gratify  the  early  bent  of  his  mind 
towards  natural  hiftory,  and  his  curiofity  to  learn  every 
*•  thing  in  his  power,  not  only  at  home,  but  concerning 
the  natural  productions  of  other  countries,  and  the  opi¬ 
nions,  cuftoms,  manners,  and  way  of  living  of  their  in¬ 
habitants.  In  his  farewell  letters  to  his  friends,  about 
to  fail  to  the  Scottifti  fettlement  of  Darien  or  to  the 
coaft  of  Africa,  &c.  he  directed  their  attention  and  en* 
quiries  to  thefe  fubjeCls 3  and  fomething  fimilar  he  fug- 
gefted  to  other  friends  going  to  refide  in  remote  places 
of  the  Highlands,  or  even  on  the  continent  of  Europe. 
The  collection  of  his  MS.  letters  bound  up  in  five  or 
fix  thick  8vo  volumes,  though  reaching  nearly  to  the 
end  of  his  life,  feems  to  confift  only  of  the  firft  draught 
of  his  own  letters  to  his  friends,  not  a  fingle  fcrap  is  now 
to  be  found  of  their  anfwers  to  him. 

After  his  ordination,  however,  this  worthy  man,  con- 
fidering  the  duties  of  his  office  as  his  principal  and  only 
, proper  bufinefs,  rofe  into  diftinguiflied  reputation  and 
ufefulnefs  as  a  preacher,  and  was  looked  upon  as  one  of 
the  firft  clergymen  in  the  weft  of  Scotland.  Humble 
and  Unambitious  of  public  notice,  he  was  well  entitled 
to  it,  by  his  confcientious  and  exemplary  piety,  his  learn¬ 
ing,  not  only  in  profeffional,  but  in  other  branches  of 
knowledge,  his  natural  good  fenfe  and  folid  judgment, 
his  benevolent  obliging  fpirit  to  all,  his  warm  attach¬ 
ment  to  his  friends,  who  formed  a  wide  circle  around 
him,  and  efpecially  his  deep  concern  for  the  beft  interefts 
of  his  people,  and  aCIive  exertions  for  their  inftru&ion 
and  improvement.  His  weekly  fermons  were  all  dif- 
tindly  written  out  in  long  hand,  and  even  his  leClures  in 
ffiort-hand.  Accuftomed  to  regular  compofitiop,  he  had 
acquired  an  uncommon  facility  in  it.  His  countenance 
and  appearance  in  the  pulpit  was  manly  and  dignified  3 
his  voice  clear  and  commanding,  his  manner  ferious  and 
animated  :  thefe  things,  joined  with  the  general  preju¬ 
dice  in  his  favour,  added  to  the  impreffion  of  the  plain 
edifying  difcourfes  he  delivered,  without  papers,  to  his 
hearers  3  and  living  in  the  near  neighbourhood  of  Glaf- 
gow  his  little  church  was  often  crowded,  efpecially  when 
he  difpenfed  the  Lord’s  Supper,  confidered  in  Scotland 
as  the  principal  religious  folemnity. 

Yet  thefe  talents,  and  this  merited  popularity  which 
followed  them,  made  little  impreffion  on  his  own  modeft 
confcientious  mind  3  for  he  chofe  to  continue  in  the 
obfcure  country  pariffi  with  which  he  was  firft  con¬ 
nected,  refilling  all  the  attempts  made  by  his  friends  or 
by  ftrangers  to  get  him  tranflated  into  feveral  other 
more  honourable  and  opulent  pariffies,  who  were  de- 
firous  of  the  benefit  of  his  miniftry,  however  convenient 
the  change  might  have  proved  for  the  education  of  his 
family.  In  the  year  1712,  the  magiftrates  of  Glafgow 
invited  him  to  be  one  of  the  minifters  of  that  city  ; 
and  in  January  1717,  a  deputation  from  the  town  of 
Stirling  did  tie  fame.  On  the  other  hand,  the  patron, 
heritors,  and  elders  of  his  own  pariffi,  ftrenuoufly  oppofed 
the  tranfiation.  The  prefbytery,  who  had  it  in  their 
power  to  have  appointed  it,  found  great  difficulties  in 
both  cafes  on  the  plea  of  the  mcijus  bonurn  ecclejicc  ;  re¬ 
ferred  the  decifion  in  the  firft  cafe  to  the  fynod,  and  in 
Yol.  XX.  Part  II. 
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the  laft  to  the  commiffion  of  the  General  Affembly,  and 
thefe  courts  thought  proper  to  put  no  reftraint  on  the  ' 
minifter’s  judgment  or  inclination,  as  he  himfelf  was 
certainly  the  beft  judge  of  his  comparative  ufefulnefs  in 
two  different  fituations. 

Mr  Wodrow  was  equally  confcientious  and  affiduous 
in  the  bufinefs  of  the  ecclefiaftical  courts,  as  in  his  paro¬ 
chial  duty.  Notwithflanding  his  ftudious  turn,  he  punc¬ 
tually  attended  the  meetings  of  Prefbytery,  Synod,  and 
General  Affembly,  when  eleCted,  as  he  often  was,  a 
member  of  that  court  3  and  alfo  the  commiffions  in  No¬ 
vember  and  March,  which  regularly  met  during  that 
period  of  the  church.  His  connexion  with  Lord  Pol¬ 
lock  made  his  journeys  to  Edinburgh  eafy  :  and  after  he 
began  to  colledl  materials  for  his  voluminous  hiftory,  his 
pei  fonal  infpe&ion  of  the  public  records  and  of  the  vari¬ 
ous  MSS.  accumulated  in  the  Edinburgh  libraries,  made 
his  vifits  to  that  capital  frequent  and  neceffary. 

In  common  with  the  great  body  of  the  Prefbyterians, 
he  had  ftrongly  imbibed  what  are  called  Whig  princi¬ 
ples  3  in  other  words,  he  was  warmly  attached  to  the 
conftitutional  liberties  of  the  people,  as  tftablifhed  by 
the  revolution  fettlement.  No  wonder  !  The  dreadful 
perfeeution  and  oppreffion  they  had  fuffercd  during  the 
two  preceding  reigns  were  ftill  freffi  and  galling  to  their 
minds  :  they  confidered  the  elevation  of  King  William 
to  the  throne  and  the  Hanover  fucceffion,  as  the  two 
chief  bulwarks  raifed  up  by  Providence,  for  the  fecurity 
both  of  their  religion  and  liberty.  They  trembled  at 
every  dark  appearance  threatening  to  this  fecurity,  fueh 
as  the  death  of  King  William.  That  cloud,  however, 
was  foon  diffipated  by  the  perfeverance  of  the  queen’s 
minifters  in  his  views  and  meafures,  and  the  fplendid 
victories  of  Marlborough  and  his  allies  over  the  armies 
of  Louis  XIV.  But  the  elevation  of  the  Tory  miniftry 
in  the  latter  part  of  the  queen’s  reign  w  as  a  fevere  trial 
to  the  Scottiffi  Prefbyterians,  and  involved  the  cenfcien- 
tious  part  of  the  clergy  in  very  ferious  difficulties  and 
dangers.  The  oath  of  abjuration  required  at  that  time 
from  clergymen,  and  enforced  by  civil  penalties,  and 
even  the  royal  proclamation  for  a  national  thankfgiving, 
after  the  peace  of  Utrecht,  preffed  hard  upon  the  fcru- 
pulous  confciences  of  many  of  the  clergy.  The  very 
language  of  the  oath  feemed  to  them  dubious  and  jefui- 
tical,  hoftile  to  the  eleCtor  of  Hanover’s  newdy  acquired 
right  to  the  crown,  conferred  on  him  by  the  parliament 
and  the  people  5  and,  as  to  the  other  point,  they  had  not 
freedom  to  lead  their  people,  in  a  folemn  thankfgiving 
to  Heaven  for  a  peace,  termed  fafe  and  honourable, 
which  they  and  the  generality  of  their  hearers  confider¬ 
ed  as  dangerous  and  difgraceful.  Mr  Wodrow,  as 
might  be  expeCted,  was  one  of  the  recufants  of  the 
oath  :  for  nothing  could  move  him  to  ffiuffle  with  his 
confcience.  At  the  fame  time  the  liberality  and  equity 
of  his  mind  led  him  to  judge  candidly  of  the  confciences 
of  others.  Accordingly,  ke  made  every  effort  in  his 
power  to  reconcile  his  clerical  brethren,  and  his  own 
people,  to  fuch  of  the  clergy  as  had  the  freedom  to  take 
it,  and  by  fo  doing,  had  rendered  themfelves  obnoxious 
to  popular  prejudice  and  odium.  With  fuch,  this  good 
man  ftill  continued  to  live,  not  only  in  Chriftian,  but 
minifterial  communion  3  endeavouring  to  foften  and  re¬ 
move  the  prejudices  againft  them,  and,  in  as  far  as  his 
influence  reached,  to  revive  and  cherilh  a  fpirit  of  mu* 
tual  forbearance.  Many  propofals  he  made,  and  private 
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Wodrow.  meetings  and  conferences  he  held  with  his  brethren,  to  country, 
prevent  their  differences  from  rifing,  as  they  threatened 
to  do,  into  a  fchifm;  to  prevent  them  efpecially  from  en¬ 
tering  at  all  into  the  church  courts;  juftly  afraid  of  the 
fparks  of  animofity  too  apt  to  be  kindled  there.  His 
endeavours  and  thofe  of  his  friends  were  feconded  by  the 
prudence  of  the  fuperior  courts,  efpecially  the  commiffion 
of  the  General  Affembly.  Whatever  paffed  there  in 
the  way  of  admonition  to  the  reft  of  the  church,  breathed 
the  fpirit  of  mutual  forbearance  and  love.  How  be 
managed  the  other  difficult  and  delicate  point,  the 
Thankf giving,  in  a  confiftency  with  his  duty,  does  not 
appear  in  his  letters  ;  nor  is  it  now  worth  while  to  in- 
veftigate  this  as  a  trait  of  his  chara&er,  which 'might  be 
done,  perhaps,  from  his  MS.  fermons  preached  at  the 
time.  Only  it  is  pleafing  to  remark  from  the  letters, 
that  the  fame  fpirit  of  wifdom  and  mild  forbearance* 
which  animated  the  majority  of  the  clergy  in  the  weft, 
ieems  alfo  to  have  pervaded  the  officers  of  the  crown, 
juftices  of  the  peace,  and  other  civil  magiftratesin  Scot¬ 
land  at  the  time.  The  oath  was  not  preffed  on  the 
recufants,  and  the  execution  of  the  legal  penalties  in¬ 
curred  by  the  negleft  of  it  avoided  ;  for  their  general 
loyalty  was  undoubted. 

A  more  fevere  ftroke  was  inflifted  on  their  adver- 
faries  by  the  Tory  miniftry  in  the  year  1710,  by  an  aft 
of  the  Britilh  parliament  which  reftored  patronage  to  its 
former  full  force.  An  aft  of  the  Scotch  parliament 
paffed  after  the  Revolution  had  extrafted  the  chief  fting 
of  that  grievance,  by  placing  the  eleftion  of  the  minifter 
of  every  parifh  in  the  hands  of  the  landed  proprietors, 
called  heritors,  in  conjunction  with  the  elders,  or  mem¬ 
bers  of  the  kirk-feffion.  A  majority  of  that  joint  body, 
at  a  meeting  appointed  for  the  purpofe,  drew  up  a  call 
or  written  invitation,  which  they  fubferibed,  to  a  parti¬ 
cular  candidate  to  be  their  minifter.  This  was  prefented 
to  the  prefbytery  of  the  bounds,  the  proper  judges  of  his 
learning  and  moral  character  ;  and  if  tliefe  were  found 
unexceptionable,  he  was  ordained,  or  folemnly  confe- 
crated  and  inftalled  into  the  office.  This  Scotch  aft 
having  continued  in  force  for  twenty  years,  and  being 
conceived  to  have  become  perpetual  by  the  articles  of 
the  Union,  was  now  repealed  ;  and  the  choice  of  a  mi¬ 
nifter  to  every  parifh  was  in  effeft  placed  in  the  power 
of  a  ftngle  perfon,  a  patron,  becaufe  he  had  in  faft  the 
foie  power  of  nominating  the  only  candidate  who  could 
enjoy  the  benefice. 

Mr  Wodrow  was  exceedingly  averfe  from  the  revi¬ 
val  of  the  power  of  patronage  ;  and  in  this  he  was  in¬ 
fluenced  both  by  his  political  and  religious  principles. 

In  his  letters,  he  feems  to  have  looked  upon  a  patron  of 
parifh,  as  a  kind  of  hereditary  defpot ;  or  at  leaf! 


like  ; 


a  prince,  who  had  no  reftraints  laid  on  his  prero¬ 
gative,  to  prevent  or  check  the  abufe  of  it.  The  para¬ 
mount  power  or  truft  committed  to  a  patron,  this  con- 
feientious  minifter  could  not  reconcile  with  the  apoftoli- 
cal  counfels,  to  commit  the  keeping  of  religions  truth  to 
faithful  men ,  able  alfo  to  inf  m3  others .  He  thought  it 
very  improper  to  leave  the  choice  of  a  religious  inftruc- 
tor,  in  the  firft  inftance,  to  any  Angle  perfon  whatever, 
efpecially  to  one  generally  a  ftranger  to  the  circum- 
llances  of  the  parifhioners ;  one  who  had  little  know¬ 
ledge,  and  therefore  little  fympathy  with  them  in  their 
religious  fentiments  and  feelings.  He  was  perfuaded 
that  the  purpofes  of  edification,  and*  the  peace  of  the 
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circumftanced  as  Scotland  then  was,  were  Wodrow 
much  better  fecured  by  the  reftraints  laid  on  a  patron  in  v— ~v— 
the  aft  1690,  that  is,  by  admitting  the  two  principal 
bodies  of  the  parifh  to  a  participation  with  him  in  his 
choice,  than  by  trufting  it  wholly  to  himfelf ;  and  he 
threw  out  many  judicious  hints  in  his  letters,  and  even 
fchemes  or  proposals  to  his  brethren,  on  this  difficult  and 
important  fubjeft. 

On  the  other  hand,  he  wifhed  nothing  to  be  attempt¬ 
ed  but  in  a  conftitutional  way,  in  harmony  with  the  ci¬ 
vil  power.  Few  men  were  fo  fenfible  as  he  was  of  the 
abufes  incident  to  popular  government,  either  in  church 
or  ftate,  and  of  the  danger  of  refilling,  even  unjuft  and 
oppreffive  laws,  in  a  tumultuous  or  diforderly  manner. 

The  Prefbyterian  church,  in  the  outward  order  or  form 
of  it,  he  viewed  as  a  well  regulated  republic.  He  did 
not  confider  the  people  in  their  individual  capacity,  as 
qualified  to  vote  even  on^the  choice  of  their  own  mini¬ 
fter.  The  elders  of  the  parifh  he  looked  upon  as  the 
reprefentatives  of  the  people  in  the  ecclefiaftical  courts  ^ 
and  their  number,  in  his  own  congregation,  he  reftrifted 
to  a  very  few,  four  or  five  at  moft,  fit  to  aflift  him  in 
the  exercife  of  church  difeipline  within  the  parifh.  The 
reft  of  his  feflion  were  deacons,  whofe  jurifdiftion  was 
confined  to  the  care  of  the  poor,  vifiting  the  flek,  and 
diftributing  the  bread  and  wine  at  the  communion,  but 
could  not,  like  the  former,  be  chofen  to  reprefent  the 
parifh  in  the  prefbytery  and  fuperior  courts.  In  this 
fenfe  of  the  neceffity  of  order  and  fubordination,  he  per- 
fevered  to  the  end  of  his  life.  When,  contrary  to  his 
judgment  or  vote,  an  unpopular  brother  was  to  be  or¬ 
dained  in  a  parifh  within  twelve  or  fifteen  miles  diftant 
from  Eaftwood,  in  confequence  of  a  fentence  ©f  the  Ge¬ 
neral  Affembly,  to  be  executed,  perhaps  with  military 
affiftance  ;  this  aged  minifter  thought  it  his  duty,  re- 
gardlefs  of  perfonal  danger  or  odium,  to  countenance* 
the  young  brother,  by  joining  with  the  reft  of  the 
clergy  in  laying  their  hands  on  him,  inviting  him  after¬ 
wards  to  his  pulpit,  and  exerting  any  influence  he  had 
to  conciliate  the  irritated  minds  of  that  parifh. 

The  only  publication  for  which  the  world  is  indebted 
to  Mr  Wodrow,  is  The  Hiftory  of  the  Singular  Suf¬ 
ferings  of  the  Church  of  Scotland  during  the  twenty- 
eight  years  immediately  preceding  the  Revolution.  It 
was  written  at  a  proper  diftance  of  time  from  the  events 
it  records ;  and  printed  at  Edinburgh  in  the  year  1 721,  in 
two  large  folio  volumes,  with  two  appendixes  confi fting 
of  copies  of  the  public  records,  and  of  many  private,  fa¬ 
mily,  and  perfonal  papers,  letters,  &c.  inferted  as 
vouchers  of  the  hiftorieal  fafts.  In  collefting  this  great 
body  of  information,  the  author  was  aflifted  by  his 
friends,  who  cheerfully  feconded  his  own  almoft  incre¬ 
dible  induftry  and  patience  of  refearch.  In  confequence 
of  this,  the  book  has  more  the  appearance  of  a  biogra¬ 
phical,  than  of  a  hiftorieal  work.  It  has,  however,  the 
form,  and  all  the  effentials  of  a  regular  hiftory,  divided 
into  books,  chapters,  and  feftions,  with  proper  margins 
and  indexes  ;  written  in  a  plain,  rather  too  familiar 
ftile,  unavoidably  interfperfed  with  Scoticifms,  yet  thefe 
fufficiently  intelligible  to  an  Englifh  reader.  It  exhi¬ 
bits  a  diftinft  fketch  of  the  charafters  both  of  the  prin¬ 
cipal  fufferers,  and  of  their  perfecutors;  of  thefprings  of 
the  perfecution,  in  the  unjuftifiable  plans  and  meafures 
of  an  arbitrary  government  ;  with  the  motives  of  the 
advifers  and  executors  of  them.  The  unfortunate  and 
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iv.  innocent  fufferers,  our  author  viewed  in  the  light,  not  of 
— •*  a  fet  of  wild  fanatics,  as  they  were  called  by  their  con¬ 
temporaries,  and  frequently  too  by  later  hiftorians  ; 
many  of  them  were  mod  refpe&able  for  their  rank  in 
their  country,  as  well  as  for  their  talents  and  virtues  •,  but 
even  thofe  in  the  lower  ranks  of  fociety,  our  author 
thought  worthy  of Tome  public  notice,  as  confeffors  and 
martyrs  in  the  noble  caufe  which  they  had  efpoufed,  the 
fupport  of  the  rights  of  confcience,  and  of  national  liberty. 

The  fubjeft  of  the  hidory  is  the  mod  melancholy 
that  could  be  chofen  3  a  long  and  fevere  perfecution  of 
a  people,  who  had  been  guilty  of  nothing  undutiful  to 
their  civil  or  ecclefiadical  rulers  ;  a  feries  of  open  a&s  of 
injudice  and  tyranny,  perpetrated  under  the  colour  of 
law,  and  this  with  fuch  an  increafing  and  mercilefs  vio¬ 
lence,  as  to  fink  the  ufual  fpirit  of  a  free  people,  and 
eafily  quadi  one  or  two  feeble  ill-timed  attempts  to  refid 
their  oppreffors.  No  wonder  that  the  continued  view 
of  fuch  a  wretched  and  melancholy  feene,  without  any 
thing  joyful  to  interrupt  it,  diould  give  a  melancholy 
tinge  to  the  mind  of  the  writer,  eafiiy  communicated  to 
his  readers.  On  the  other  hand,  fomc  things  have  hap¬ 
pily  an  oppofite  tendency.  The  mals  of  biographical 
intelligence,  though  it  mud  be  confeffed  it  is  much  too 
voluminous,  and  too  minute  for  the  management  of  any 
hidorian  whatfoever,  yet  furniihes  a  variety  of  anecdotes, 
which  give  fome  needful  relaxation  or  relief  to  thefym- 
pathy  of  the  reader.  Thefe  indeed  are  in  part  the  Jim - 
pie  annals  of  the  poor,  without  the  varnifh  or  eafy  ele¬ 
gance  of  polifhed  life  ;  but  even  in  this  fhape  they  are 
not  deditute,  both  of  entertainment  and  indru£tion  3 
and  then  the  minutenefs  In  the  detail  of  names,  of  per- 
fons,  places,  and  other  particular  circumdances,  adds  to 
the  impreffion  of  the  fa&s,  by  placing  their  certainty  be¬ 
yond  all  reafonable  doubt. 

If  faithfully  to  record  pad  fa£ts,  arid  tranfmit  the 
knowledge  of  them  to  poderity,  be  the  principal  duty  of 
a  hidorian,  this  Wodrow  has  certainly  aimed  at  3  and 
alfo  to  reprefs  any  feelings  hodile  to  his  fidelity  and  im¬ 
partiality  3  in  fhort,  to  come  as  near  as  he  was  able  to 
the  motto  prefixed  to  his  volumes,  Nec  Jludio ,  net  odio . 
Doubtlefs,  like  all  other  men,  he  had  fome  political, 
and  many  theological  prejudices,  the  lad  chiefly  imbib¬ 
ed  from  education,  and  confirmed  by  too  high  a  venera¬ 
tion  for  the  charadters  of  our  fird  reformers 3 — prejudices 
which  warped  his  perfonal  opinions  and  feelings  on 
both  fubjedts.  But  he  feems  to  have  made  a  confider- 
able  effort  to  prevent  his  party  prejudices  from  warping 
or  perverting  his  judgment  of  the  truth  or  falfehood 
of  dubborn  hidorical  fadts.  Nothing  almod  oratorial 
enters  into  his  narratives,  though  there  is  room  for  admi¬ 
ration,  and  much  fcope  for  jud  indignation  3  no  exagger¬ 
ated  encomiums  on  his  friends,  or  ftrong  opprobrious 
language  in  fpeaking  of  his  and  their  enemies,  the  un¬ 
provoked  perfecutors  of  his  church.  He  allows  the 
fadls  which  he  has  recorded  to  fpeak  for  both,  and 
tranfmit  to  poderity  a  memorial  to  their  honotir  or 
their  infamy. 

The  chief  fault  of  this  hidorical  collection  already 
hinted  at,  is  its  minutenefs,  and  excefiive  copioufnefs. 
The  prodigious  multitude  of  faCts  it  embraces,  though 
different  from  one  another  in  their  circumdances,  are  in 
other  refpeCts  iomewhat  dmilar.  This  mud  neceffariiy 
oecafion  fome  repetition  and  fatiety,  efpecially  to  a  fadi- 
“dious  reader j  who  has  it,  however,  in  his  power  to  gra¬ 
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tify  his  tade  by  feledling  what  is  mod  agreeable  to  it. 
Neverthelefs  a  candid  and  patient  reader  can  be  at  no 
lofs  to  form  a  proper  judgment  of  the  principal  tranf- 
aClions  of  the  period,  from  the  authentic  accounts  of 
them  before  him,  to  appreciate  the  true  characters  of 
the  adtors,  or  of  the  motives  and  views  from  which  they 
adted.  And  an  inquifitive  and  penetrating  reader  will 
be  gratified  by  feeing  not  a  little  of  the  peculiar  prin¬ 
ciples,  opinions,  fentiments,  habits,  and  manners  of  that 
age,  as  didinguifhed  from  the  prefent ;  and  may  thus 
edimate  the  gradual  progrefs  towards  much  noble  and 
ufeful  improvement  3  and  on  the  other  hand,  the  pro¬ 
grefs  towards  a  very  hurtful  corruption  and  degeneracy 
of  manners,  which  have  both  taken  place  during  the  lad 
hundred  and  twenty  years. 

At  the  time  of  its  fird  publication,  the  book  met 
with  lefs  general  attention  ,than  might  have  been  ex- 
pe&ed  in  Scotland,  and  fcarcely  any  attention  in  Eng¬ 
land,  except  from  profeffed  readers.  As  it  came  to  be 
more  dudied,  it  was  the  more  valued,  except  where 
there  was  an  evident  bias  on  the  oppofite  fide.  Few  can 
be  at  a  lofs  to  fee  why  fuch  hidorians  as  Hume,  lVXac- 
pherfon,  and  Dairy mple  (liould  negledl  or  undervalue 
fuch  a  book.  Our  later  Scotch  hidorians,  Somerville 
and  Laing,  have  done  it  more  judice.  In  truth,  there 
is  a  very  near  coincidence  in  their  edimates  of  the  cha¬ 
racters  they  draw,  and  their  accounts  of  the  faCts  they 
relate,  in  common  with  Wodrow.  But  efpecially  our 
late  illudrious  patriot  Charles  Fox,  wliofe  high  abilities, 
uncommon  candour,  and  fweetnefs  of  difpofition,  almod 
remove  the  fufpedled  bias  of  his  party  fpirit — Mr  Fox 
has,  in  the  hidorical  fragment  publifhed  fince  his  death, 
given  a  very  honourable  tedimony  to  the  fidelity  and 
accuracy  of  our  hidorian.  After  mentioning  the  exe¬ 
cution  of  three  females,  he  adds,  page  131.  “  To  relate 
all  the  indances  of  cruelty  which  occurred  would  be 
endlefs.  But  it  may  be  neceffary  to  remark,  that  no 
hidorical  fadls  are  better  afeertained,  than  the  accounts 
of  them  which  are  to  be  found  in  Wodrow.  In  every 
indance,  where  there  has  been  an  opportunity  of  com¬ 
paring  thefe  accounts  with  the  records,  and  other  au¬ 
thentic  monuments,  they  appear  to  be  quite  corredl.” 

The  colledtion  of  the  materials  for  writing  the  church 
hidory  from  the  public  records,  and  many  other  authen¬ 
tic  fources,  mud  have  cod  the  author  a  prodigious  la¬ 
bour  and  time.  The  pecuniary  expence  incurred  was 
confiderable,  and  fcarcely  refunded  from  the  fale  of  the 
book.  The  only  neat  profit,  he  has  been  heard  to  fay, 
which  accrued  from  it,  was  one  or  two  hundred  pounds 
that  he  received  from  the  king,  to  whom  it  was  dedi¬ 
cated. 

The  lad  twelve  years  of  Mr  Wodrow’s  life  were 
chiefly  occupied  in  drawing  up  a  biography  of  the  prin¬ 
cipal  perfons  concerned  in  introducing  the  reformation 
of  religion  into  Scotland,  and  fettling  the  different 
forms  or  modes  of  ecclefiadical  government  attempted  to 
be  edablifhed  there  frorfi  the  beginning  to  the  end  of  that 
period,  namely  from  about  the  year  1560  to  1660,  when 
the  printed  hidory  of  the  fufferings  commences.  Had 
it  pleafed  God  to  continue  his  ufeful  life  till  this  larger 
work  was  finifhed,  public  curiofity  would  have  been 
much  gratified  ;  for  it  contains  the  lives,  not  only  of 
John  Knox,  George  Buchanan,  and  others  already  well 
known,  but  the  lives  of  a  great  number  more,  very1 
learned*  ingenious,  refpedlable,  and  worthy  men,  fcarce- 
4  Z  Z  ly 
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Wodrow.  ly  at  all  known  to  the  literary  world  5  befides  a  variety 
‘“""'V-"—-'  0f  anecdotes  naturally  entering  into  fuch  a  work,  illu- 
ftrative  of  the  hiftory  and  the  living  manners  of  that 
age.  Happily  thefe  manufcript  lives  are  Hill  preferved, 
all  written  with  his  own  pen,  and  fome  of  the  longeft  of 
them  copied,  probably  during  his  laft  long  illnefs,  in  a 
more  legible  hand.  Whatever  important  or  curious  in¬ 
formation  they  may  contain,  they  are  not  fit  for  the 
prefs  in  their  prefent  (late.  They  are  now  depofited  in 
the  library  of  the  univerfity  of  Glafgow. 

Befides  writing  the  hiftory  and  the  biography,  both 
extended  by  himfelf  for  publication,  and  two  days  every 
week  regularly  appropriated  to  his  preparation  for  the 
pulpit,  much  of  his  time  muft  have  been  occafional- 
ly  fpent  in  writing  letters,  fome  of  them  like  diflerta- 
tions,  on  theological  and  other  literary  fubjedls  ;  for  he 
correfponded  with  a  very  wide  circle  of  acquaintances 
and  friends  in  Scotland,  England,  and  Ireland,  and 
with  a  few  on  the  continent  and  in  North  America. 

His  conftitution  in  the  firft  part  of  life  was  robull  and 
ftrong,  his  health  in  general  good  \  but  his  fludious  ha¬ 
bits  or  conflant  reading,  and  efpecially  inceflant  writing, 
it  is  fuppofed,  may  have  brought  on  the  bodily  com¬ 
plaint  which  occafioned  his  death.  In  the  latter  end  of 
the  year  173 1,  a  fwelling  about  the  fize  of  a  fmall 
chefnut  appeared  on  his  brealt,  near  the  collar  bone. 
It  was  on  the  fame  place  where  a  fpark  of  fire  had  fallen 
when  he  was  a  child,  and  had  then  left  a  little  lump 
and  hardnefs  like  a  large  pea.  About  a  month  after  the 
fwelling  began,  it  had  increafed  to  the  fize  of  a  plumb, 
and  in  April  1732  was  as  large  as  a  man’s  fill.  It  was 
attempted  to  be  removed  by  cauflic  }  the  attempt  failed. 
His  body  became  greatly  emaciated,  and  he  gradually 
declined  till  his  death,  which  happened  on  the  2ifl  of 
March  1734*  Supported  by  the  teflimony  of  a  good 
confcience,  joined  with  the  ftrong  confolation  and  well- 
founded  hope  of  the  gofpel,  he  bore  this  long-continued 
fevere  diftrefs  with  admirable  fortitude,  unabated  piety 
and  refignation  ;  never  uttering  a  murmur,  but  behaving 
to  his  friends  who  came  to  fee  him,  and  to  all  about  him, 
with  much  eafe  and  affe&ion  ;  thus  leaving,  both  in  the 
a61ive  exertions  of  a  ufeful  life,  and  in  his  patient  fuf- 
ferings  at  the  clofe  of  it,  a  very  edifying  example  to  his 
family  and  his  flock.  The  day  before  his  death,  he 
gathered  his  children  around  his  bed,  gave  each  of  them 
his  dying  blefling,  with  counfels  fuitable  to  their  ages 
and  circumftances  j  laft  of  all  two  boys,  neither  of  them 
four  years  old,  too^  young  to  underftand  and  feel  thefe 
marks  of  his  affe&ion,  yet,  after  the  example  of  the  ve¬ 
nerable  patriarch,  Gen.  xlviii.  15.  even  them  he  drew 
to  him,  laid  his  hands  upon  their  heads,  and  devoutly 
prayed,  that  the  God  of  his  father s,  the  angel  who  had 
redeemed  him  from  all  evil,  would  blefs  the  lads . 

Mr  Wodrow  was  married  in  the  end  of  1708,  to 
Margaret  Warner,  grand-daughter  of  the  reverend  Mr 
William  Guthrie  of  Fenwick,  well  known  in  Scotland 
by  his  writings,  and  daughter  of  the  reverend  Patrick 
Warner,  then  living  on  his  eftate  of  Ardeer  in  Ayrfhire. 
Mr  Warner,  in  the  early  part  of  his  life,  had  been  chap¬ 
lain  to  the  Eaft  India  Company  at  Madras.  After  his 
return  home,  he  was  driven  from  his  miniftry  and  from 
the  kingdom,  by  the  perfecution  of  the  privy  council  5 
t  but  returned  in  confequence  of  King  James’s  indulgence, 
and  became  minifter  of  Irvine.  He  had  a  perfonal  in¬ 
terview  on  his  laft  return  with  the  prince  of  Orange  at 
the  Hague,  a  Ihort  time  before  the  Revolution,  an  ao 
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count  of  which  appears  in  the  hiftory,  vol.  ii.  p.  604.  Wudro* 
Mr  Wodrow  had  a  family  of  16  children,  nine  of  whom,  ,  if  ] 
with  his  widow,  furvived  him  in  decent  circumftances, < ,  „ ^ 

without  any  breach  among  them  for  above  25  years.  ) 

Three  of  his  fons  were  clergymen  of  the  church  of  Scot¬ 
land  }  one  was  minifter  of  the  parifh  of  Cumbray,  ano¬ 
ther  of  Tarbolton  5  and  the  third,  the  late  Dr  James 
Wodrow,  author  of  the  life  of  Dr  Leechman  of  Glaf¬ 
gow,  was  minifter  of  Stevenfton  in  Ayrfhire. 

Befides  his  collection  of  foflils,  and  a  few  Roman  and 
Britifh  medals,  Mr  Wodrow  left  a  valuable  library  of 
books,  many  volumes  of  pamphlets  and  alfo  of  manu¬ 
scripts  written  by  others,  fent  to  him  in  prefents,  or  co¬ 
pied  by  his  orders.  The  moft  valuable  part  of  them  is 
now  in  the  advocates  library,  and  in  the  repofitories  of 
the  church  at  Edinburgh.  His  own  manufcript  bio¬ 
graphy,  as  has  been  already  faid,  is  in  the  library  of  the 
univerfity  of  Glafgow. 

WO  LAW,  a  town  in  Germany,  in  Silefia,  and  ca¬ 
pital  of  a  duchy  of  the  fame  name.  It  is  furrounded 
with  ftrong  walls  and  a  morafs,  and  one  part  of  the 
houfes  are  built  with  ftone.  The  caftle  is  alfo  encom- 
pafled  with  deep  ditches,  and  the  greateft  part  of  the  in¬ 
habitants  are  employed  in  a  woollen  manufactory.  In 
1709  a  Proteftant  church  was  allowed  to  be  built  here. 

It  is  feated  on  the  river  Oder,  20  miles  north-weft  of 
Breflau,  and  32  fouth-eaft  of  Glogau.  E.  Long.  16. 

54.  N.  Lat.  51.  18. 

WOLD,  Weld,  Dters  Weed .  See  Reseda,  Bo¬ 
tany  Index ,  and  Dyeing. 

WOLF.  See  Canis,  Mammalia  Index . 

WOLF-Fi/h ,  or  Sea-WOLF.  See  AnarRHICAS,  ICH¬ 
THYOLOGY  Index. 

Wolf  or  Woolf  Poifon.  See  Poison. 

WOLFE,  Major-general  James,  was  born  at 
Wefterham  in  the  county  of  Kent,  about  the  beginning 
of  the  year  1726.  His  father  was  Lieutenant-general  . 
Edward  Wolfe.  He  went  into  the  army  when  very  T 
young  ;  and  applying  himfelf  with  unwearied  aftiduity 
to  the  ftudy  of  his  profeftion,  foon  became  remarkable 
for  his  knowledge  and  his  genius.  He  diftinguifhed 
himfelf  at  the  battle  of  Lafelt  when  little  more  than 
20,  and  received  the  higheft  encomiums  from  the  com¬ 
mander  in  chief.  After  the  peace  he  Hill  continued  to 
cultivate  the  art  of  war.  He  contrived  to  introduce 
the  greateft  regularity  and  the  exa&eft  difcipline  into  his 
corps,  and  at  the  fame  time  to  preferve  the  affeClion  of 
every  foldier.  In  1758  he  was  prefent  as  a  brigadier- 
general  at  the  fiege  of  Louifbourg.  He  landed  firft  on 
the  ifland  at  the  head  of  divifion  5  and  in  fpite  of  the 
violence  of  the  furf,  and  the  force  and  well  directed  fire 
of  the  enemy,  drove  them  from  their  poft  with  great 
precipitation.  The  furrender  of  the  town,  which  hap-* 
pened  foon  after,  was  in  a  great  meafure  owing  to  his 
activity,  bravery,  and  fkill.  The  fame  which  he  ac¬ 
quired  during  this  fiege  pointed  him  out  to  Mr  Pitt, 
who  was  then  minifter,  as-  the  propereft  perfon  to  com¬ 
mand  the  army  deftined  to  attack  Quebec.  This  was 
the  moft  difficult  and  the  moft:  arduous  undertaking  of 
the  whole  war.  Quebec  was  the  capital  of  .the  French 
dominions  in  North  America  \  it  was  well  fortified, 
fituated  in  the  midft  of  a  hoftile  country,  and  defended 
by  an  army  of  20,000  men,  regulars  and  militia,  befides 
a  confiderable  number  of  Indian  allies.  The  troops 
deftined  for  this  expedition  con  lifted,  of  ten  battalions, 
making  up  altogether  about  7000  men.  Such  was  the 

army 
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^olfe.  army  deftined  to  oppofe  three  times  their  own  number, 
v defended  by  fortifications,  in  a  country  altogether  un¬ 
known,  and  in  a  late  feafon  in  that  climate  for  military 
operations.  But  this  little  army,  fays  an  officer  who 
was  prefent  at  that  expedition,  and  who  has  been  fo 
obliging  as  to  communicate  all  the  information  we  de- 
fired,  was  always  fanguine  of  fuccefs  *?  for  they  were 
commanded  by  General  Wolfe,  who,  by  a  very  uncom¬ 
mon  magnanimity  and  noblenefs  of  behaviour,  had  at¬ 
tached  the  troops  fo  much  to  his  perfon,  and  infpired 
them  with'  fuch  refolution  and  fteadinefs  in  the  execu¬ 
tion  of  their  duty,  that  nothing  feemed  too  difficult  for 
them  to  accomplifh.  The  admirable  Ikill  with  which 
his  meafures  were  planned,  and  the  prudence  and  vigour 
with  which  they  were  executed,  are  well  known.  He 
landed  his  army  on  the  northern  fhore  of  the  river  St 
Lawrence  in  fpite  of  the  enemy,  and  forced  them  to  a 
battle,  in  which  they  were  completely  defeated.  The 
confequence  of  this  battle  was  the  redu&ion  of  Quebec, 
and  the  conqueft  of  Canada.  In  the  beginning  of  the 
battle  General  Wolfe  was  wounded  in  the  wrift  by  a 
mulket-ball  :  he  wrapt  his  handkerchief  round  it,  con¬ 
tinued  to  give  his  orders  with  his  ufual  calmnefs  and 
perfpicuity,  and  informed  the  foldiers  that  the  advanced 
parties  on  the  front  had  his  orders  to  retire,  and  that 
they  need  not  be  furprifed  when  it  happened.  To¬ 
wards  the  end  of  the  battle  he  received  a  new  wound 
in  the  breaft  ;  he  immediately  retired- behind  the  rear- 
rank  fupported  by  a  grenadier,  and  laid  himfelf  down  on 
the  ground.  Soon  after  a  ffiout  was  heard  j  and  one  of 
the  officers  who  flood  by  him  exclaimed,  “  See  how 
they  run  !”  The  dying  hero  afked  with  fome  emotion, 
M  Who  run  ?”  u  The  enemy  (replied  the  officer)  ;  they 
give  way  every  where*”  The  general  then  faid,  “  Pray, 
do  one  of  you  run  to  Colonel  Burton,  and  tell  him  to 
march  Webb’s  regiment  with  all  fpeed  down  to  Charles 
river,  to  cut  off  the  retreat  of  the  fugitives  from  the 
bridge.  Now,  God  be  praifed,  I  fhall  die  happy  !”  He 
then  turned  on  his  fide,  clofed  his  eyes,  and  expired. 

The  death  of  General  Wolfe  was  a  national  lofs  uni- 
verfally  lamented.  He  inherited  from  nature  an  ani¬ 
mating  fervour  of  fentiment,  an  intuitive  perception,  an 
extenfive  capacity,  and  a  paffion  for  glory,  which  fti- 
mulated  him  to  acquire  every  fpecies  of  military  know¬ 
ledge  that  ftudy  could  comprehend,  that  actual  fervice 
could  illuftrate  and  confirm.  This  noble  warmth  of 
difpofition  feldom  fails  to  call  forth  and  unfold  all  the 
liberal  virtues  of  the  foul.  Brave  above  all  eftimation 
of  danger  5  generous,  gentle,  complacent,  and  humane  5 
the  pattern  of  the  officer,  the  darling  of  the  foldier. 
There  was  a  fublimity  in  his  genius  which  foared  above 
the  pitch  of  ordinary  minds  $  and  had  his  faculties  been 
exercifed  to  their  full  extent  by  opportunity  and  a£Kon, 
had  his  judgment  been  fully  matured  by  age  and  expe¬ 
rience,  he  would,  without  doubt,  have  rivalled  in  repu¬ 
tation  the  moll  celebrated  captains  of  antiquity..  His 
body  was  brought  to  England,  and  buried  with  military 
honours  in  Weftminfter  abbey,  where  a  magnificent 
monument  is  creeled  to  his  memory. 

Wolfe,  Chrijlian,  a  celebrated  German  philofopher, 
was  born  at  Breflau  in  1679.  After  having  been  well 
’njield's  inftru&ed  in  the  rudiments  of  learning  and  fcience  in  his 
JiJlovy  of  owrn  country,  Wolfe  profecuted  his  ftudies  fucceflively 
hilofophy>  the  univerfities  of  Jena,  Hamburgh,  and^  Leipfic. 
At  the  age  of  26  he  had  acquired  fo  much  diftinftion, 


that  he  was  appointed  profeffor  of  mathematics,  and  foon  VVoffe, 
afterwards  of  philofophy  in  general,  in  the  univerfity  of  Wolfen- 
Hall.  After  Leibnitz  had  publifhed  his  Theodicea , ,  utt  e‘ 
Wolfe,  flruck  with  the  novelty  of  the  edifice  which 
that  philofopher  had  raifed,  affiduoufly  laboured  in  the 
invert igation  of  new  metaphyfical  truths.  He  alfo  di- 
gefted  the  Elements  of  Mathematics  in  a  new  method, 
and  attempted  an  improvement  of  the  art  of  reafoning, 
in  a  treadle  Gn  the  Powers  of  the  Human  Underftand- 
ing.  Upon  the  foundation  of  Leibnitz’s  do£lrine  of 
Monads,  he  formed  a  new  fyftem  of  Cofmology  and 
Pneumatology,  digefted  and  demonftrated  in  a  mathe¬ 
matical  method.  This  work,  entitled  Thoughts  on 
God,  the  World,  and  the  Human  Soul,  was  publiffied 
in  the  year  1719  5  to  which  were  added,  in  a  fubfe- 
quent  edition,  Heads  of  Ethics  and  Policy. 

Wolfe  was  now  riling  towards  the  fummit  of  philo- 
fophical  reputation,  when  the  opinion  which  he  enter¬ 
tained  on  the  do£lrine  of  neceflity  being  deemed  by  his 
cblleagues  inimical  to  religion,  and  an  oration  which  he 
delivered  in  praife  of  the  morality  of  the  Chinefe  having 
given  much  offence,  an  accufation  of  herefy  was  public¬ 
ly  brought  againft  him  *,  and,  though  he  attempted  to 
juftify  himfelf  in  a  treatife  which  he  wrote  on  the  fub- 
jefl  of  fatality,  a  royal  mandate  was  iffued  in  November 
1723,  requiring  him  to  leave  the  Prufiian  dominions* 

Having  been  formerly  invited  by  the  landgrave  of 
Heffe-Caffel  to  fill  a  profeffor’s  chair  in  the  univerfity 
of  Cartel,  Wolfe  now  put  himfelf  under  the  patronage 
of  that  prince,  who  had  the  liberality  to  afford  him  a 
fecure  afylum,  and  appointed  him  profeflor  of  mathema¬ 
tics  and  philofophy.  The  queftion  concerning  the 
grounds  of  the  cenfure  which  had  been  parted  upon 
Wolfe  was  now  every  where  freely  canvaffed  5  almoft 
every  German  univerfity  was  inflamed  with  difputes  on 
the  fubjefl  of  liberty  and  neceflity  5  and  the  names  of 
Wolfians  and  Anti-Wolfians  were  every  where  heard. 

After  an  interval  of  nine  years,  the  king  of  Pruflia  re- 
verfed  his  fentence  of  exile,  and  appointed  him  vice- 
chancellor  of  the  univerfity  of  Hall  \  where  his  return 
was  Welcomed  with  every  exprtflion  of  triumph.  From 
this  time  he  was  employed  in  completing  his  Inftitutes 
of  Philofophy,  which  he  lived  to  accomplilh  in  every 
branch  except  policy.  In  1745  he  was  created  a  baron 
by  the  eledlor  of  Bavaria,  and  fucceeded  Ludowig  in 
the  office  of  chancellor  of  the  univerfity.  He  conti¬ 
nued  to  enjoy  thefe  honours  till  the  year  1  754,  when  lie* 
expired.  He  poffeffed  a  clear  and  methodical  under- 
rtanding  5  which,  by  long  exercife  in  mathematical  in-, 
veftigations,  was  particularly  fitted  for  the  employment 
of  digefting  the  feveral  branches  of  knowledge  into  re¬ 
gular  fyftems  $  and  his  fertile  powers  of  invention  en¬ 
abled  him  to  enrich  almoft  every  field  of  fcience  in 
which  he  laboured,  with  fome  valuable  additions.  The 
lucid  order  which  appears  in  all  his  writings  enables 
his  reader  to  follow  his  conceptions  with  eafe  and  cer¬ 
tainty,  through  the  longeft  trains  of  reafoning. 

WOLFENBUTTLE,  a  confiderable  town  of  Ger¬ 
many,  in  the  circle  of  Lower  Saxony,  and  duchy  of 
Brunfwick,  with  a  caftle  where  the  duke  of  Brunfwick 
Wolfenbuttle  refides.  It  is  one  of  the  ftrongeft  places 
in  Germany,  though  the  fortifications  want  repairing  ini 
feveral  places.  There  is  an  excellent  library,  kept  in  a 
building  lately  erefled  for  that  purpofe,  confifting  of 
216,000  printed  books,  and  2000  uncommon  books, 

with 
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Wolfe n-  with  a  cabinet  of  curiofities,  relating  to  natural  hiftory. 
buttle  Jt  Is  fcated  on  the  river  Ocker,  five  miles  fouth  of 
Wolfey  Brunfwick,  and  30  weft  of  Halbcrftadt.  E.  Long.  10. 
42.  N.  Lat.  52.  18. 

WOLFRAM,  or  Tungsten.  See  Tungsten, 
Chemistry  and  Mineralogy  Index. 

WOLFSPERG,  a  town  of  Germany,  in  Lower  Ca- 
rinthia,  with  a  caftle,  on  which  the  diftrift  about  it  de¬ 
pends,  which  is  20  miles  in  length,  and  10  in  breadth. 
It  is  feated  on  the  river  Lavand,  at  the  foot  of  a  moun¬ 
tain  covered  with  wood,  and  full  of  wolves,  from  whence 
the  town  took  its  name.  It  is  36  miles  call;  of  Clagen- 
furt.  E.  Long.  15.  o.  N.  Lat.  46.  56. 

.  WOLGAS  T,  a  confiderable  town  of  Germany,  in 
the  circle  of  Upper  Saxony,  and  in  Pomerania,  capital 
of  a  territory  of  the  fame  name,  with  a  caftle,  and  one 
of  the  beft  and  largeft  harbours  on  the  Baltic  fea.  It  is 
a  well  built  place,  fubjeft  to  Sweden,  and  leated  on  the 
fiver  Pfin.  E.  Long.  14.  4.  N,  Lat.  54.  I. 

WOLLASTON,  William,  delcended  of  an  an¬ 
cient  family  in  Stafford fhire,  was  born  in  1659.  was 
in  1674  admitted  a  penfioner  in  Sidney  college,  Cam¬ 
bridge,  where,  notwithftanding  feveral  difadvantages,  he 
acquired  a  great  degree  of  reputation.  In  1682,  feeing 
no  profpe&  of  preferment,  he  became  afliftant  to  the 
head  mafter  of  Birmingham  fchool.  Some  time  after, 
lie  got  a  fmall  le&ure  about  two  miles  diftant,  but  did 
the  duty  the  whole  Sunday  \  which,  together  with  the 
bufinefs  of  a  great  frec-fchool  for  about  four  years,  be¬ 
gan  to  break  his  conftitution.  During  this  fpacc  he 
like  wife  underwent  a  great  deal  of  trouble  and  uneafi- 
nefs,  in  order  to  extricate  two  of  his  brothers  from  fome 
inconveniences,  to  which  their  own  imprudence  had  fub- 
jedled  them.  In  1688  affairs  took  a  new  turn.  He 
found  himfelf  by  a  coufin’s  will  entitled  to  a  very  ample 
eftate  :  and  came  to  London  that  fame  year,  where  he 
fettled  ;  choofing  a  private,  retired,  and  ftudious  life. 
Not  long  before  his  death,  he  publifhed  his  treatife,  en¬ 
titled  I  he  Religion  of  Nature  Delineated 4  a  work  for 
which  fo  great  a  demand  was  made,  that  more  than 
I  Q,ooo  were  fold  in  a  very  few  years.  He  had  fcarcely 
completed  the  publication  of  it,  when  he  unfortunately 
broke  an  arm  j  and  this  adding  ftrength  to  diftompers 
that  had  been  growing  upon  him  for  fome  time,  accele¬ 
rated  his  death  5  which  happened  upon  the  29th  of 
O&ober  1724.  He  was  a  tender,  humane,  and  in  all 
refpe&s  worthy  man  •,  but  is  reprefented  to  have  had 
fomething  of  the  irafcible  in  his  conftitution  and  tem¬ 
perament.  His  Religion  of  Nature  Delineated  expoled 
him  to  fome  cenfure,  as  if  he  had  put  a  flight  upon 
Chriftianity,  by  laying  fo  much  ftrefs,  as  lie  does  in  this 
Work,  upon  the  obligations  of  truth,  reafon,  and  virtue  \ 
and  by  making  no  mention  of  revealed  religion.  But 
this  cenfure  muft  have  been  the  offspring  of  ignorance 
or  envy,  fmce.it  appears  from  the  introdu&ion  to  his 
work,  that  he  intended  to  treat  of  revealed  religion  in 
a  fecond  part,  which  he  lived  not  to  finifh. 

^LSEY,  Thomas,  a  famous  cardinal  and  arch- 
bflhop  of  York,  is  faid  to  have  been  the  fon  of  a  butcher 
at  Ipfwich.  He  ftudied  at  Magdalen  college,  Oxford, 
where  he  became  acquainted  with  the  learned  Erafmus ; 
and  m  the  year  1500  became  reaor  of  Lymington  in 
Somerfetflure  :  he  was  afterwards  made  chaplain  to 
King  Henry  VIII.  and  obtained  feveral  preferments, 
saving  gradually  acquired  an  entire  afcendency  over 


the  mind  of  Henry  VIII.  he  fucceflively  obtained  fe-  Wo % 
veral  biflioprics,  and  at  length  was  made  archbifliop  of  .11 
York,  lord  high-chancellor  of  England,  and  prime  mi-  ,  ^  °°^ 
nifter  5  and  was  for  feveral  years  the  arbiter  of  Europe.  ^ 
Pope  Leo  X.  created  him  cardinal  in  1515,  and  made 
him  legate  a  latere ;  and  the  emperor  Charles  V.  and 
the  Frenc  h  king  Francis  I.  loaded  him  with  favours,  in 
order  to  gain  him  over  to  their  intereft  \  but  after  ha¬ 
ving  firft  fided  with  the  emperor,  he  deferted  him  to 
efpoufe  the  intereft  of  France.  As  his  revenues  were 
immenle,  his  pride  and  oftentation  were  carried  to  the 
greateft  height.  He  had  300  fervants  5  among  whom 
were  9  or  10  lords,  13  knights,  and  40  efquires.  His 
ambition  to  be  pope,  his  pride,  his  exattions,  and  his 
political  delay  of  Henry’s  divorce,  occafioned  his  dis¬ 
grace.  In  the  earlier  part  of  his  life  he  feems  to  have 
been  licentious  in  his  manners  ;  it  was  reported,  that 
loon  after  his  preferment  to  the  living  of  Lymington  in 
SomerfeLfhirt,  he  was  put  into  the  flocks  by  Sir  Amias 
PaUlet,  a  neighbouring  juftice  of  the  peace,  for  getting 
drunk  and  making  a  riot  at  a  fair.  This  treatment 
Wolfey  did  not  forget  when  he  arrived  at  the  high  fta- 
tion  of  lord- chancellor  of  England  \  but  lummoncd  his 
corre<ftor  up  to  London,  and,  after  a  levere  reprimand, 
enjoined  him  fix  years  clofe  confinement  in  the  Temple. 
Whatever  may  have  been  his  faults,  there  can  be  no 
doubt  of  their  having  been  aggravated  both  by  the  zea¬ 
lous  reformers  and  by  the  creatures  of  Henry  VIII.  who 
was  himfelf  neither  Papift  nor  Proteftant ;  for  there  is 
every  reafon  to  believe  that  the(  cardinal  was  fincere  in 
his  religion  ;  and  fincerity,  or  at  leaft  confiftency,  was 
then  a  crime.  Wolfey  was  the  patron  of  learned  men  \ 
a  judge  and  munificent  encourager  of  the  polite  arts  5 
and  ought  to  be  confidered  as  the  founder  of  Chrift- 
church  college,  Oxford  ;  where,  as  Well  as  in  other 
places,  many  remains  of  his  magnificent  ideas  in  archi¬ 
tecture  ftill  exift.  He  died  in  1530. 

WOLVERENE.  See  Ursus,  Mammalia  Index. 
WOLVES-teeth,  of  a  horfe.  See  Farriery. 

WOMAN,  the  female  of  the  human  lpecies.  See 
Homo. 

WOMB,  or  Uterus.  See  Anatomy,  N°  108. 

WOMBAT,  an  animal  lately  difeovered  in  New 
South  Wales.  See  Dasyurus,  Mammalia  Index. 

WOOD,  ANTHONY,  an  eminent  biographer  and  an¬ 
tiquarian,  was  the  fon  of  Thomas  Wood,  bachelor  of 
arts  and  of  the  civil  law,  and  was  born  at  Oxford  in 
1632.  He  ftudied  at  Merton  college,  and  in  1635 
took  the  degree  of  mafter  of  arts.  He  wrote,  1.  The 
Hiftory  and  Antiquities  of  the  Univerftty  of  Oxford  * 
which  was  afterwards  tranflated  into  Latin  by  Mr  Wale 
and  Mr  Peers,  under  the  title  of  HiJloHa  et  Antiquitates 
Univerjitatis  Oxonienfis ,  2  vols  folio.  2.  At  hence  Oxonu 
enfes  ;  or  an  exaft  Account  of  all  the  Writers  and  Bi- 
fhops  who  have  had  their  education  in  the  Univerfity 
of  Oxford,  from  the  Year  1300  to  1600,  2  vols  folio  j 
which  was  greatly  enlarged  in  a  fecond  edition  publifh¬ 
ed  in  1721  by  Bifhop  Tanner.  Upon  the  firft  publica¬ 
tion  of  this  work  the  author  was  attacked  by  the  uni¬ 
verfity,  in  defence  of  Edward  earl  of  Clarendon,  lord 
high  chancellor  of  England,  and  chancellor  of  the  uni¬ 
verfity,  and  was  likewife  animadverted  upon  by  Bifhop 
Burnet  *,  upon  which  he  publifhed  a  Vindication  of  the 
Hiftoriographer  of  the  Univerfity  of  Oxford.  He  died 
at  Oxford  in  1695. 
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Wood.  Wood,  a  fubdance  whereof  the  trunks  $nd  branches 
of  trees  confids.  It  is  compofed  of  a  number  of  con¬ 
centric  circles  or  zones,  one  of  which  is  formed  every 
year  ;  confequently  their  number  correfponds  to  the  age 
of  the  tree.  Thefe  zones  vary  in  thicknefs  according 
to  the  degree  of  vegetation  that  took  place  the  year  of 
their  formation.  They  are  alfo  of  different  degrees  of 
thicknefs  in  different  parts,  that  part  of  the  tree  which 
is  moft  expofed  to  the  fun  and  belt  fheltered  growing 
faded  ;  hence  in  this  country  that  part  of  the  zone 
which  looked  towards  the  fouth  while  the  tree  was  grow¬ 
ing  is  generally  thicked.  The  innermod  circle  or  zone 
is  the  one  which  was  fird  formed,  the  outermod  was 
formed  the  year  before  the  tree  was  cut  down.  Thefe 
zones  are  at  fird  very  foft  and  tender,  and  harden  by  de¬ 
grees  as  the  tree  becomes  older  :  this  is  the  reafon  that 
the  middle  of  a  tree  is  fo  often  much  better  wood  than 
the  outfide  of  it. 

The  proper  ligneous  part  of  the  wood  con  fids  of 
longitudinal  fibres,  difpofed  in  fafciculi,  and  poffeffed  of 
confiderable  hardnefs.  It  is  this  longitudinal  direction 
of  the  fibres  that  renders  it  fo  much  eafier  to  cleave  wood 
lengthwife,  than  acrofs  the  tree,  or  in  any  other  direction. 

See  Plant  and  Vegetable  Physiology. 

For  an  aecount  of  the  ingredients  which  enter  into 
the  compofition  of  wood,  fee  Chemistry  Index . 

For  the  Method  of  Staining  or  Dyeing  Wood,  fee 
Turning. 

For  more  complete  information  concerning  wood,  fee 
alfo  Tree,  and  STRENGTH  of  Materials . 

FoJJil  WOOD,  Fodil  wood,  or  whole  trees,  or  parts  of 
them,  are  very  frequently  found  buried  in  the  earth,  and 
that  in  different  drata  ;  fometimes  in  done,  but  more 
ufually  in  earth  ;  and  fometimes  in  fmall  pieces  loofe 
among  the  gravel.  Thefe,  according  to  the  time  they 
have  lain  in  the  earth,  or  the  matter  they  have  lain  a- 
mong,  are  found  differently  altered  from  their  original 
date  ;  fome  of  them  having  differed  very  little  change  ; 
and  others  being  fo  highly  impregnated  with  cry- 
dalline,  fparry,  pyritical,  or  other  extraneous  matter, 
as  to  appear  mere  maffes  of  done,  or  lumps  of  the 
common  matter  of  the  pyrites,  &c.  of  the  dimenfions, 
and,  more  or  lefs,  of  the  internal  figure,  of  the  ve¬ 
getable  bodies  into  the  pores  of  which  they  have  made 
their  way. 

The  fodil  woods  have  been  arranged  by  Dr  Hill  into 
three  kinds  :  1.  The  lefs  altered  ;  2.  The  pyritical ;  and, 

3.  The  petrified. 

Of  the  trees,  or  parts  of  them,  lefs  altered  from  their 
original  date,  the  greated  dore  is  found  in  digging  to 
fmall  depths  in  bogs,  and  among  what  is  called  peat  or 
turf  earth,  a  fub  dance  ufed  in  many  parts  of  the  kingdom 
for  fuel.  In  digging  among  this,  ufually  very  near  the 
furface,  immenfe  quantities  of  vegetable  matter  of  various 
kinds  are  found  buried  ;  in  fome  places  there  are  whole 
trees  fcarce  altered,  except  in  colour  ;  the  oaks  in  par¬ 
ticular  being  ufually  turned  to  a  jetty  black  ;  the  pines 
and  firs,  which  are  alfo  very  frequent,  are  lefs  altered, 
and  are  as  indammable  as  ever,  and  often  contain  be¬ 
tween  the  bark  and  wood  a  black  refin.  Large  parts 
of  trees  have  alfo  been  not  [infrequently  met  with  unal¬ 
tered  in  beds  of  another  kind,  and  at  much  greater 
depths,  as  in  drata  of  clay  and  loam,  among  gravel, 
and  fometimes  even  in  folid  done. 

Befides  thefe  harder  parts  of  trees,  there  are  frequently 
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found  alfo  in  the  peat  earth  vad  quantities  of  the  leaves 
and  fruit  and  catkins  of  the  hazel  and  fimilar  trees  ;  u 
thefe  are  ufually  mixed  with  fedge  and  roots  of  grafs, 
and  are  fcarce  at  all  altered  from  their  ufual  texture. 
The  mod  common  of  thefe  are  hazel  nuts;  but  there  are 
frequently  found  alfo  the  twigs  and  leaves  of  the  white 
poplar  ;  and  a  little  deeper  ufually  there  lies  a  cracked 
and  fhattered  wood,  the  crevices  of  which  are  full  of  a 
bituminous  black  matter  :  and  among  this  the  dones  of 
plums  and  other  done-fruits  are  fometimes  found,  but 
more  rarely. 

In  this  date  the  fruits  and  larger  parts  of  trees  are 
ufually  found  :  what  we  find  of  them  more  altered,  are 
fometimes  large  and  long,  fometimes  fmaller  and  diorter 
branches  of  trees;  fometimes  fmall  fragments  of  branches,, 
and  more  frequently  fmall  diapelefs  pieces  of  wood.  The 
larger  and  longer  branches  are  ufually  found  bedded  in 
the  drata  of  done,  and  are  more  or  lefs  altered  into  the 
nature  of  the  dratum  they  lie  in.  The  fhorter  and  fmaller 
branches  are  found  in  vad  variety  in  the  drata  of  blue* 
clay  ufed  for  making  tiles  in  the  neighbourhood  of  Lon¬ 
don.  Thefe  are  prodigioudy  plentiful  in  all  the  clay- 
pits  of  this  kind,  and  ufually  carry  the  whole  external 
refemblance  of  what  they  once  were,  but  nothing  of  the 
inner  dru61ure  ;  their  pores  being  wholly  filled,  and  un- 
didinguifhably  clofed,  by  the  matter  of  the  common  py¬ 
rites,  fo  as  to  appear  mere  fimple  maffes  of  that  matter, 
Thefe  fall  to  pieces  on  being  long  expofed  to  moidure; 
and  are  fo  impregnated  with  vitriol  that  they  are  what 
is  principally  ufed  for  making  the  green  vitriol  or  cop¬ 
peras  at  Deptford  and  other  places. 

The  irregular  maffes  or  fragments  of  petrified  wood 
are  principally  of  oak,  and  are  mod  ufually  found  among 
gravel  ;  though  fometimes  in  other  drata.  Thefe  are 
varioudy  altered  by  the  infinuation  of  crydalline  and 
dony  particles;  and  make  a  very  beautiful  figure  when 
cut  and  polidied,  as  they  ufually  keep  the  regular  grain 
of  the  wood,  and  fhow  exa&ly  the  feveral  circles  which 
mark  tin  different  years  growth.  Thefe,  according  to 
the  different  matter  which  has  filled  their  pores,  affume 
various  colours,  and  the  appearance  of  the  various  fofiils 
that  have  impregnated  them  ;  fome  are  perfe&ly  white, 
and  but  moderately  hard  ;  others  of  a  brownidi  black, 
or  perfe&ly  black,  and  much  harder  ;  others  of  a  red- 
di(h  black,  others  yellowddi,  and  others  grayifh,  and  fome 
of  a  ferruginous  colour.  They  are  of  different  weights 
alfo  and  hardneffes,  according  to  the  nature  and  quanti¬ 
ty  of  the  doney  particles  they  contain  :  of  thefe  fome 
pieces  have  been  found  with  every  pore  filled  with  pure 
pellucid  crydal ;  and  others  in  large  maffes,  part  of 
which  is  wholly  petrified  and  feems  mere  done,  white 
the  red  is  crumbly  and  is  unaltered  wood.  That  this 
alteration  is  made  in  w'ood,  even  at  this  time,  is  alfo 
abundantly  proved  by  the  indances  of  wood  being  put  in¬ 
to  the  hollows  of  mines,  as  props  and  fupports  to  the  roofs, 
which  is  found  after  a  number  of  years  as  truly  petrified 
as-tliat  which  is  dug  up  from  the  natural  drata  of  the 
earth.  In  the  pieces  of  petrified  wmod  found  in  Germa¬ 
ny,  there  are  frequently  veins  of  fpar  or  of  pure  crydal, 
fometimes  of  earthy  fubdances,  and  often  of  the  matter  of 
the  common  pebbles:  thefe  fragments  of  wood  fometimes 
have  the  appearance  of  parts  of  the  branches  of  trees  in 
their  natural  date,  but  more  frequently  they  refemblo 
pieces  of  broken  boards;  thefe  are  ufually  capable  of  a 
high  and  elegant  polifh. 

Many 
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Many  fubftances,  it  is  certain,  have  been  preferved  in 
the  cabinets  of  collectors,  underthe  title  of  petrified  wood , 
which  have  very  little  right  to  that  name.  But  where 
the  whole  outer  figure  of  the  wood,  the  exaCt  lineaments 
of  the  bark,  or  the  fibrous  and  fiftular  texture  of  the 
Itricc,  and  the  veftiges  of  the  utriculi  and  tracheae  or  air- 
veffels,  are  yet  remaining,  and  the  feveral  circles  yet  vi¬ 
able  which  denoted  the  feveral  years  growth  of  the  tree, 
none  can  deny  thefe  fubftances  to  be  real  foftil  wood. 
See  Petrifaction. 

Dr  Parry  of  Bath  has  recently  inveftigated  the  caufes 
of  the  decay  of  wood,  and  the  means  of  preventing  it. 
For  this  purpofe  he  recommends  the  application  of  a  pre¬ 
paration  of  the  refinous  kind,  mixed  with  a  certain  por¬ 
tion  of  bees- wax.  The  proportion  of  the  ingredients 
and  the  mode  of  mixing  them  are  as  follows:  Take  12 
ounces  of  rofin  and  8  ounces  of  roll  brimftone,  each 
coarfeiy  powdered,  and  3  gallons  of  train  oil ;  heat  them 
ftowly,  gradually  adding  4  ounces  of  bees-wax,  cut  into 
fmall  bits.  Frequently  ftir  the  liquor,  which,  as 
foon  as  the  folid  ingredients  are  diffolved,  will  be  fit  for 
ufe.  It  is  recommended  to  drefs  every  part  of  the  wood¬ 
work  with  this  compofition  twice  over  before  the  parts 
are  put  together,  and  once  afterwards  5  and  a  higher 
itate  of  prefervation  is  promifed  from  its  ufe  than  has 
yet  been  attained.  It  (hould  be  obferved,  that  in  pre¬ 
paring  this  varnilh,  it  is  advifable,  in  order  to  prevent 
accidents,  to  ufe  an  earthen  veffel,  and  to  make  the  fire 
in  the  open  air. 

Wood  ( fylva ),  in  Ancient  Geography ,  a  multitude  of 
trees  extended  over  a  large  continued  iraCt  of  land,  and 
propagated  without  culture.  The  generality  of  woods 
only  confift  of  trees  of  one  kind.— The  ancient  Saxons 
had  fuch  a  veneration  for  woods,  that  they  made  them 
fanCtuaries. — It  is  ordained,  that  none  {hall  deftroy  any 
wood,  by  turning  it  into  tillage  or  pafture,  &c.  where 
there  are  two  acres  or  more  in  quantity,  on  pain  of  for¬ 
feiting  40s.  an  acre,  by  35  Henry  VIII.  c.  17.  All 
woods  that  are  felled  at  14  years  growth,  are  to  be 
preferved  from  deitru&ion  for  eight  years;  and  no  cat¬ 
tle  put  into  the  ground  till  five  years  after  the  felling 
thereof,  §cc.  13  Eliz.  c.  25.  '  The  burning  of  woods 
,  pr  underwood  as  declared  to  be  ‘felony  ;  alfo  thofe 
.  perfons  { that -malicioufiy  cut  or  fpoil  timber-trees,  or 
any  fruit-trees,  &c.  (hall  be  fent  to  the  houfe  of  cor¬ 
rection,  there  to  be  kept  three  months,  and  whipt  once 
a  month. 

Wood,  Engraving  on ,  is  commonly  executed  on  box; 
and  in  many  cafes,  engravings  of  this  kind  are  ufed  with 
•advantage  inftead  of  copperplates.  The  art  of  cutting 
or  engraving  on  wood  is  of  very  high  antiquity ;  for 
Chinefe  printing  is  a  fpecimen  of  it.  Even  in  Europe, 
if  credit  be  due  to  Papillon,  this  art  was  praCtifed  at  a 
very  remote  period;  for  he  mentions  eight  engravings 
on  wood,  entitled,  “  A  reprefen tation  of  the  warlike 
actions  of  the  great  and  magnanimous  Macedonian  king, 
the  bold  and  valiant  Alexander;  dedicated,  prefented, 
arid  humbly  offered,  to  the  moft  holy  father,  Pope  Ho- 
norius  IV.  by  us  Alexander  Arberic  Cunio  Chevalier, 
and  Ifabella  Cunio,  &c.”  This  anecdote,  if  true,  car¬ 
ries  the  art  of  cutting  in  wood  back  to  1284  or  1285; 
for  Honorius  occupied  the  papal  throne  only  during 
thefe  two  years.  But  this  is  not  the  remote!!  period  to 
which  fome  have  carried  the  art  in  Europe :  for  the  ufe 
of  feals  or  fignets  being  of  very  high  antiquity,  they 


imagine  that  the  invention  of  wood-cuts  mu!!  be  coeval  Wood 
with  them.  The  fuppofition  is  certainly  plaufible,  but  u-> DV*“ 
it  is  not  fupported  by  proof.  The  earlie!!  impreflion  of 
a  wooden-cut,  of  "which  there  is  any  certain  account,  is 
that  of  St  Chriftopher  carrying  an  infant  Jefus  through 
the  fea,  in  which  a  hermit  is  feen  holding  up  a  lanthorn 
to  (hew  him  the  way;  and  a  peafant,  with  a  fack  on 
his  back,  climbing  a  hill,  is  exhibited  in  the  back 
ground.  The.  date  of  this  impreflion  is  1423.  In  the 
year  1430  was  printed  at  Haerlem,  “  The  hiftory  of  St 
John  the  evangelift  -and  his  revelation,  reprefented  in  48 
figures  in  wood,  by  Lowrent  JanfonCofter ;”  and,  in 
1438,  Jorg  Schappf  of  Augfburg  cut  in  wood  the  hi¬ 
ftory  of  the  Apocalypfe,  and  what  was  called  The  poor 
Oman's  bible. 

A  folio  chronicle,  publiftied  1493  by  Schedal,  was 
adorned  with  a  great  number  of  wooden-cuts  by  Wil¬ 
liam  Plydenwurff  and  Michael  Wolgemut,  whofe  en¬ 
gravings  were  greatly  fuperior  to  any  thing  of  the  kind 
which  had  appeared  before  them.  The  latter  was  the 
preceptor  of  Albert  Durer,  whofe  admirable  perform¬ 
ances  in  this  department  of  art  are  juftly  held  in  the 
higheft  efteem  even  at  the  prefent  day. 

About  this  period  it  became  the  praCtice  of  almoft 
all  the  German  engravers  on  copper  to  engrave  likewife 
On  wood ;  and  many  61  their  wood  cuts  furpafs  in  beauty 
the  impreffions  of  their  copperplates.  Such  are  the 
Wood-cuts  of  Albert  Aldtorfer,  Hifbel  Pen,  Virgil 
■  Soles,  Lucas  Van  Cranach,  and  Lucas  Van  Leyden, 
the  friend  and  imitator  of  Albert  Durer,  with  feveral 
•others. 

The  Germans  carried  this  art  to  a  great  degree  of 
perfection.  Hans  or  John  Holbein,  who  flouriftied  in 
1500,  engraved  the  Dance  of  Death ,  in  a  feries  of 
wooden-cuts,  which,  for  the  freedom  and  delicacy  of 
execution,  have  fcarcely  been  equalled,  and  never  fur- 
paffed.  Italy,  France,  and  Holland,  have  produced 
capital  artifts  of  this  kind.  Joan.  Tornaefium  printed  a 
bible  at  Leyden,  in  1554,  with  wooden-cuts  of  excel¬ 
lent  workmanfhip.  Chriftopher  Jegher  of  Antwerp, 
from  his  eminence  in  the  art,  was  employed  by  Rubens 
to  work  Under  his  infpeCtion,  and  he  executed  feveral 
pieces  which  are  held  in  much  eftimation  ;  they  are  par¬ 
ticularly  diftinguiflied  for  boldnefs  and  fpirit. 

The  next  attempt  at  improvement  in  this  art  was  by 
Hugo  da  Carpi,  to  whom  is  attributed  the  invention  of 
the  chiaro  fcuro.  Carpia  was  an  Italian,  and  of  the  16th 
century  ;  but  the  Germans  claim  the  invention  alfo,  and 
produce  in  evidence  feveral  engravings  by  Mair,  a  dif- 
ciple  of  Martin  Schoen,  of  date  1499-  mc^e 

performing  this  was  very  fimple.  He  fir!!  engraved  the 
fubjeCt  upon  copper,  and  finilhed  it  as  much  as  the  ar¬ 
tifts  of  his  time  ufually  did.  He  then  prepared  a  block 
of  wood,  upon  which  he  cut  out  the  extreme  lights,  and 
then  impreffed  it  upon  the  print  ;  by  which  means  a 
faint  tint  was  added  to  all  the  reft  of  the  piece,  except¬ 
ing  only  in  thofe  parts  where  the  lights  were  meant  to 
predominate,  which  appear  on  the  fpecimens  extant  to 
be  coloured  with  white  paint.  The  drawings  for  this 
fpecies  of  engraving  were  made  on  tinted  paper  with  a 
pen,  and  the  lights  were  drawn  upon  the  paper  with 
white  paint. 

But  there  is  a  material  difference  between  the  chiaro 
fcuro  of  the  old  German  mailers  and  that  of  the  Ita¬ 
lians.  Mair  and  Cranach  engraved  the  outlines  and 

deep 


O  [ 

The  impreffion  taken  in 


W  o 

Vood.  deep  fliadows  upon  copper. 

this  (late  was  tinted  over  by  means  of*  a  Angle  block  of 
wood,  with  thofe  parts  hollowed  out  which  were  de- 
figned  to  be  left  white  upon  the  print.  On  the  con¬ 
trary,  the  mode  of  engraving  by  Hugo  da  Carpi  was, 
to  cut  the  outline  on  one  block  of  wood,  the  dark  (ha- 
dows  upon  a  fecond,  and  the  light  fhadows,  or  half¬ 
tint,  upon  a  third.  The  firft  being  impreffed  upon  the 
paper,  the  outlines  only  appeared  :  this  block  being 
taken  away,  the  fecond  was  put  in  its  place,  and  being 
alfo  impreffed  on  the  paper,  the  dark  (hadows  were 
added  to  the  outlines  ;  and  the  third  block  being  put 
in  the  fame  place  upon  the  removal  of  the  fecond,  and 
alfo  impreffed  upon  the  paper,  made  the  dim  tints, 
when  the  print  was  completed.  In  fome  inftances,  the 
number  of  blocks  was  increafed,  but  the  operation  was 
Hill  the  fame,  the  print  receiving  an  impreflion  from 
every  block. 

In  1698,  John  Baptift  Michel  Papillon  pra&ifed  en¬ 
graving  on  wood  with  much  fuccefs,  particularly  in  or¬ 
namental  foliage  and  flowers,  (hells,  &c.  In  the  opi¬ 
nion,  however,  of  fome  of  the  mod  eminent  artifts,  his 
performances  are  (lift*  and  cramped.  From  that  period 
the  art  of  engraving  on  wood  gradually  degenerated, 
and  may  be  faid  to  have  been  wholly  loft,  when  it  was 
lately  re-invented  by  Mr  Bewick  of  Newcaftle.  This 
eminent  artift  was  apprentice  to  Mr  Bielby,  a  refpec- 
table  engraver  on  metal.  Mr  Bielby,  who  was  accuf- 
tomed  to  employ  his  apprentices  in  engraving  on  wood, 
was  much  gratified  with  the  performance  of  Thomas 
Bewick,  and  therefore  advifed  him  to  profecute  engra¬ 
ving  in  that  line.  The  advice  was  followed  ;  and  young 
Bewick  inventing  tools,  even  making  them  with  his 
own  hands,  and  fawing  the  wood  on  which  he  was  to 
work  into  the  requifite  thicknefs,  proceeded  to  improve 
upon  his  own  difeoveries,  without  afliftance  or  inftruc- 
tion  of  any  kind.  When  his  apprenticefhip  expired,  he 
went  to  London,  where  the  obfeure  wood-engravers  of 
the  time  wifhed  to  avail  themfelves  of  his  abilities,  while 
they  were  determined  to  give  him  no  infight  into  their 
art.  During  his  apprenticefhip,  he  received  from  the 
Society  for  the  Encouragement  of  Arts,  &c.  a  premium 
of  confiderable  value  for  the  beft  engraving  on  wood. 
The  cut  which  obtained  the  premium  was  one  of  a  feries 
for  an  edition  of  Gay’s  Fables.  Having  remained  fome 
years  in  London,  he  returned  to  Newcaftle,  and  entered 
into  copartnerfhip  with  his  old  mafter  ;  and  eftabliftied 
his  reputation  as  an  artift  by  the  publication  of  his  ad¬ 
mirable  Hiftory  of  Quadrupeds.  This  was  followed  by 
his  Hiftory  of  Birds,  in  2  vols.  The  greater  part  of  the 
volume  on  Quadrupeds,  and  the  whole  of  the  firft  volume 
of  the  work  on  Birds,  was  compofed  by  Mr  Bielby. 

John  Bewick,  brother  to  Thomas,  learned  the  art  of 
him,  and  pra&ifed  it  for  feveral  years  in  London  with 
great  applaufe.  His  abilities,  however,  though  refpec- 
table,  were  not,  by  the  beft  judges,  deemed  fo  brilliant 
as  his  brother’s  5  and  owing  to  bad  health,  and  the  na¬ 
ture  of  his  conne&ion  with  the  bookfellers  and  others, 
he  feems  not  to  have  advanced  the  art  beyond  the  ftage 
at  which  he  received  it.  He  died,  fome  years  ago,  at 
Newcaftle. 

Mr  Nefbit,  who  executed  the  admirable  cuts  from 
deflgns  bv  Thornton,  for  an  edition  of  Hudibra?,  as 
well  as  the  cuts  for  editions  of  Shakefpeare  and  Thom- 
fon’s  Seafons,  and  Mr  Anderfon,  whofe  beautiful  cuts 
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adorn  the  poem  entitled  Grove  Hill ,  have  been  the  moft 
fuccefsful  of  Thomas  Bewick’s  pupils,  who  have  appear¬ 
ed  before  the  public  as  artifts.  It  appears,  that  the  me¬ 
thod  praCtifed  by  the  ancient  engravers  on  wood,  whofe 
works  are  ftill  admired,  muft  have  been  different  from 
that  of  Bewick  and  his  pupils.  What  that  method  was 
feems  to  be  altogether  unknown*  Papillon,  who  writes 
the  beft  hiftory  extant  of  the  art,  gueffes  indeed  in  what 
manner  the  old  engravers  proceeded,  fo  as  to  give  to 
their  works  the  fpirit  and  freedom  for  which  they  are 
famed  ;  but  that  his  gueffes  are  erroneous  feems  evident 
from  the  ftiffnefs  of  his  own  works.  The  principal  cha- 
ra&eriftic  in  the  mechanical  department  of  the  produc¬ 
tions  of  the  ancient  mafters  is  the  crofting  of  the  black 
lines,  which  Papillon  has  attempted  with  the  greateit 
awkwardnefs,  though  it  feems  to  have  been  accomplifh- 
ed  by  them  with  fo  much  eafe,  that  they  introduced  it 
at  random,  even  where  it  could  add  nothing  to  the 
beauty  of  the  piece.  In  Bewick’s  method  of  working, 
this  crofs  hatching  is  fo  difficult  and  unnatural,  that  it 
may  be  conftdered  as  impracticable.  Mr  Nefbit  has  in¬ 
deed  introduced  fomething  of  it  into  two  or  three  of  his 
pieces  ;  but  fo  great  was  the  labour,  and  fo  little  the 
advantage  of  this  improvement,  if  fueh  it  can  be  called r 
that  probably  it  will  not  be  attempted  again. 

The  engravers  of  Bewick’s  fchool  work  on  the  end 
of  the  wood,  which  is  cut  acrofs  the  trunk  of  the  tree, 
in  pieces  of  the  proper  thicknefs.  As  wood  cuts  aie 
generally  employed  in  the  printer’s  prefs  amidft  a  form 
of  types,  this  thicknefs  muft  be  regulated  by  the  height 
of  the  types  with  which  they  are  to  be  ufed.  The  tools 
employed  are  nearly  the  fame  with  thofe  ufed  in  copper¬ 
plate  engraving,  being  only  a  little  more  deep,  or  lo¬ 
zenge,  as  engravers  call  it.  They  muft  have  points  of 
various  degrees  of  finenefs  for  the  different  purpofes  to 
which  they  are  applied,  fome  of  them  being  fo  much 
rounded  off  at  the  bottom  as  to  approach  to  the  nature 
of  a  goodge,  wliilft  others  are  in  fa<ft  little  chiffels  of 
various  fizes.  Thefe  chiffels  and  goodges,  to  which 
every 'artift  gives  the  fhape  which  he  deems  moft  con¬ 
venient,  are  held  in  the  hand  in  a  manner  fomewhat 
different  from  the  tool  of  the  engraver  on  copper,  it  be¬ 
ing  neceffary  to  have  the  power  of  lifting  the  chips  up¬ 
wards  with  eafe.  To  attempt  a  defeription  of  this  in 
writing  would  be  in  vain  ;  but  it  is  ealily  acquired,  we 
are  told,  by  practice. 

The  pupils  of  the  fchool  of  Bewick  conflder  it  as 
qiiite  improper  to  fpeak  of  his  invention  as  a  revival  of 
the  ancient  art.  Some  old  prints,  it  is  true,  have  the 
appearance  of  being  executed  in  the  fame  way  with  his; 
but  others  have  certainly  been  done  by  a  method  very 
different.  It  is  therefore  not  fair  to  appreciate  the  pro 
fent  art  by  what  has  been  done,  but  by  what  may  be 
done  ;  and  that  remains  yet  to  be  (hewn.  The  art  is 
in  its  infancy;  and  thofe  who  are  difpofed  to  com¬ 
pare  it  with  the  art  of  engraving  on  copper,  ought  to 
look  back  to  the  period  when  copperplate  engraving 
was  of  as  recent  invention  as  Bewick’s  method  of  en¬ 
graving  on  wood.  Marc  Antonio,  who  engraved  un¬ 
der  the  dire&ion  of  the  great  painter  Raphael,  thought 
it  no  mean  proof  of  his  proficiency  in  his  art,  that  ho 
was  able  to  imitate  on  copperplates  the  wood-cuts  of 
Albert  Durer  ;  and  Papillon  is  highly  indignant  that 
there  (hould  have  been  perfons  fo  very  blind  as  to  mif- 
take  the  copies  for  the  originals.  If  copper  has  its  ad- 
5  A  vantages 
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Wood,  vantages  over  wood  hi  point  of  delicacy  and  minute- 
nefs,  wood  has,  in  its  turn,  advantages  not  inferior  in 
regard  to  drength  and  richnefs.  Thofe  prints  which 
were  executed  under  the  aufpices  of  Titian  and  Ru¬ 
bens,  will  always  remain  a  monument  of  the  fpirit  and 
vigour  natural  to  wood -engravings  and  if  there  be  not 
found  in  them  all  the  attention  to  chiaro  feuro,  which 
the  prefent  age  demands,  it  mull:  not  be  attributed  ei¬ 
ther  to  defe£l  in  the  art,  or  to  want  of  abilities  in  the 
artids,  but  to  the  tafte  of  the  times,  when  chiaro  feuro 
was  little  underdood.  It  remains  for  fome  enterprifing 
artift  to  (hew  that  the  vigour  of  the  ancient  art  may  be 
attained  by  the  prefent  one,  and  at  the  fame  time  to 
add  to  that  vigour  thofe  gradations  of  {hade  which  are 
fo  much  admired  in  good  copperplates.  As  there  feems 
to  be  a  more  perfect,  or  at  leaf!  a  more  pleafant  black 
produced  by  wood  than  by  copperplate  printing,  and 
certainly  a  more  perfect  white  (a),  who  will  fay  that 
any  intermediate  (hade  whatever  may  not  be  produced 
by  wood  cuts  ?  To  attempt  this  on  a  fmall  fcale  would 
indeed  be  vain,  becaufe  the  flighted  variation,  produced 
by  a  little  more  or  lefs  ink,  or  a  harder  preffure  in 
printing,  bears  fuch  a  proportion  to  a  very  fliort  line,  as 
mud  neceffarily  render  the  attempt  abortive. 

Wood-engraving,  therefore,  mud  always  appear  to 
difadvantage  while  it  is  confined  to  fmall  fubjefts,  and 
will  never  reach  its  dation  as  a  fine  art ,  till  thofe  who 
are  engaged  in  its  cultivation  improve  upon  the  difeo- 
veries  of  one  another,  and  apply  to  fubje<ds  to  which  it 
is  properly  adapted.  As  an  economical  art  forilludrat- 
ing  mechanics,  various  branches  of  natural  hidory,  and 
other  fubje&s  of  faience,  it  is  too  little  employed  even 
in  its  prefent  date. 

The  works  of  Bewick  and  his  pupils,  which  have 
hitherto  been  publilhed,  are  not  numerous.  Befides  lus 
quadrupeds  and  birds,  the  Hudibras,  and  the  cuts  for 
fome  editions  of  Shakefpeare  and  Thomfon’s  Seafons, 
by  Nefbit,  and  the  Grove  Hill  by  Anderfon,  al¬ 
ready  noticed,  there  are  alfo  fome  others  of  lefs  note. — 
Goldfmith’s  Traveller  and  Deferted  Village  with  elegant 
plates,  are  all  executed  by  Thomas  Bewick,  except  one 
or  two  which  were  executed  by  John  ;  Somerville’s 
Chace  by  the  fame  artids,  executed  in  a  dyle  of  ele¬ 
gance  which  perhaps  has  never  been  furpaffed;  a  View 
of  St  Nicholas’s  Church,  Newcadle,  15  inches  long,  by 
Mr  Nefbit,  who  received  for  it  a  diver  medal  from  the 
Society  for  the  Encouragement  of  Arts. 

WOOD ,  Rotten ,  Illumination  ofi  This  is  a  fubjeft 
which  has  often  been  difeuffed  by  naturalids.  Spallan¬ 
zani  maintained,  that  there  is  a  perfeft  analogy  between 
the  illumination  of  rotten  wood,  and  artificial  phof¬ 
phorus-,  and  he  imagines,  that  in  the  putrid  fermenta¬ 
tion,  the  hydrogen  and  the  carbone  of  the  wood  come 
more  eafily  in  contaft  with  the  oxygen  of  the  atmo- 
fphere,  by  which  combination  a  dow  combudion,  and 
the  illumination  of  the  wood,  is  produced  ;  and  he 
thinks  that  this  procefs  cannot  proceed  in  the  irrefpira- 
ble  kinds  of  gafes.  Rotten  wood  alfo,  in  which  the  ne¬ 
ceffary  quantity  of  hydrogen  and  carbone  is  not  at  the 
feme  time  difengaged,  does  not  obtain  the  property  of 
illuminating.  Mr  Corradori,  however,  objefls  to  this 


theory,  that  the  flow  combudion  does  not  take  place  ac-  Wood 
cording  to  the  above  theory,  as  the  wood,  at  the  time  II 
when  it  begins  to  illuminate,  is  modly  deprived  of  its 
refinous  particles,  and  confequently  contains  but  very  < 
little  hydrogen  and  carbone )  and  it  appears  to  him 
more  probable,  that  the  more  it  lofes  of  eombudible 
matter,  the  more  it  obtains  the  property  of  illuminating. 

There  is,  he  thinks,  a  very  great  difference  between 
this  natural  and  the  artificial  phofphorus.  Mr  Hum¬ 
boldt  concludes,  from  his  experiments,  that  the  illumi¬ 
nation  of  rotten  wood  takes  place  only  when  it  gets  into 
contaft  with  oxygen  5  and  when  it  has  lod  the  property 
of  emitting  light  in  irrefpirable  gafes,  it  recovers  it 
again  by  expofing  it  to  oxygen  gas.  Dr  Gartner,  how¬ 
ever,  is  of  opinion,  that,  according  to  his  experiments, 
a  certain  degree  of  humidity  is  always  requifite,  and  he 
thinks  that  oxygen  gas  is  not  quite  neceffary  though  the 
illumination  be  increafed  by  it.  This  phenomenon, 
however,  being  fo  very  different  from  all  known  pro- 
ceffes  of  combudion,  where  light  is  difengaged,  Dr 
Gartner  afks,  whether  it  be  not  more  agreeing  with  the 
animal  procefs  of  refpiration,  than  with  atrue  combudion, 
or  whether  the  illumination  of  the  wood  be  produced 
by  phofphorus  and  carbone  in  a  proportion  hitherto  un¬ 
known.  Dr  Gartner  is,  on  the  whole,  inclined  to 
think,  that  it  is  at  prefent  impodible  to  give  a  fatisfac- 
tory  explanation  of  all  the  phenomena  that  occur  in  this 
procefs.  Beckmann  has  made  numerous  experiments  on 
the  illumination  of  rotten  wood,  in  different  gafes  and 
fluids,  in  order  to  throw  fome  light  on  the  ideas  of  the 
above  naturalids.  The  refults  of  thefe  experiments  dif¬ 
fer  in  fome  points  from  what  the  experiments  of  thofe 
gentlemen  have  {hewn,  which,  however,  Beckmann 
aferibes  to  the  nature  of  rotten  wood,  a9  a  fubdance 
that  is  not  always  of  the  fame  kind,  and  has  not  always 
an  equal  degree  of  putrefa&ion  and  humidity.  It  feems 
alfo  to  differ  materially  from  the  artificial  phofphorus  in 
the  following  particulars.  1.  Itfliines  in  oxygen  gas  at 
a  very  low  temperature.  2.  It  emits  light  in  all  irre¬ 
fpirable  gafes,  at  lead  for  a  {hort  time.  3.  In  muriatic 
acid  gas  its  light  is  fuddenly  extinguidied.  4.  It  {hines 
in  a  lefs  degree  in  air  rarefied  by  the  air-pump.  5.  Ac¬ 
cording  to  Mr  Corradori,  it  even  dimes  in  the  torricel- 
lian  vacuum.  6.  Its  illumination  is  extinguidied  in  oxy¬ 
gen  gas,  as  well  as  in  other  kinds  of  gafes,  when  they 
are  heated.  7.  By  its  illumination  in  oxygen  gas,  car¬ 
bonic  acid  gas  is  produced.  8.  One  may  differ  the  rotten 
wood  to  be  extinguidied  feveral  times,  one  after  an¬ 
other,  in  irrefpirable  gafes,  without  depriving  them  of 
the  property  of  making  new  pieces  of  rotten  wood  fhine 
again.  9.  Humidity  greatly  promotes  the  illumination, 
and  even  feems  to  be  neceffary  in  producing  it.  10.  The 
rotten  wood  continues  to  dune  under  water,  oil,  and 
other  fluids,  and  in  fome  of  them  its  light  is  even  in¬ 
creafed.  All  this  feems  to  {hew,  that  the  extin&ion  of 
rotten  wood,  in  different  media,  does  not  immediately 
depend  on  a  want  of  oxygen,  but  rather  on  a  particular 
change,  to  which  the  wood  itfelf  has  been  expofed. 
WQOD-Cock.  See  Scolopax,  Ornithology  Index . 
WooD-Goat .  See  Capra,  Mammalia  Index. 
WoOD-Loufe.  See  Oniscus,  Entomology  Index . 

Wood- 


(a)  The  parts  of  the  print  intended  to  be  white  are  not  even  touched  by  the  wood  block. 
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WoOJb-Pecker.  See  Picus,  Ornithology  Index . 

WOODMOTE.  See  FOREST  Courts . 

WOODSTOCK,  a  town  of  Oxfordshire,  in  England, 
pleafantly  feated  on  a  riling  ground,  and  on  a  rivulet  ;  a 
well  compared  boro  ugh -town,  and  fends  two  members 
to  parliament;  but  is  chiefly  noted  for  Blenheim-houfe, 
a  fine  palace,  built  in  memory  of  the  vi&ory  obtained 
by  the  duke  of  Marlborough  over  the  French  and  Bava¬ 
rians  in  Auguft  1704.  It  was  ere6ted  at  the  public 
expence,  and  is  one  of  the  nobleft  feats  in  Europe.  One 
of  the  paffages  to  it  is  over  a  bridge  with  one  arch,  190 
feet  in  diameter,  refembling  the  Rialto  at  Venice.  The 
gardens  take  up  100  acres  of  ground  ;  and  the  offices, 
which  are  very  grand,  have  room  enough  to  accommo¬ 
date  300  people.  The  apartments  of  the  palace  are 
magnificently  furnifhed;  and  the  ftaircafes,  flatues,  paint¬ 
ings,  and  tapeflry,  furprifingly  fine.  The  town  is  about 
half  a  mile  from  the  palace,  having  feveral  good  inns  ; 
and  a  manufacture  of  fteel  chains  for  watches,  and  ex¬ 
cellent  gloves.  A  fteel  chain  has  been  made  at  this 
place  which  fold  for  170I. — The  population  is  eftimated 
at  1300  perfons.  It  is  eight  miles  north  of  Oxford, 
and  60  weft-north-weft  of  London.  W.  Long.  I.  15. 


N.  Lat.  51.  52. 

WOODWARD,  Dr  John,  was  born  in  1665,  and 
educated  at  a  country  fchool,  where  he  learned  the  La¬ 
tin  and  Greek  languages,  and  was  afterwards  fent  to 
London,  where  he  is  faid  to  have  been  put  apprentice  to 
a  linen-draper.  He  was  not  long  in  that  Ration,  till  he 
Became  acquainted  with  Dr  Peter  Barwick,  an  eminent 
phyfician,  who  took  him  under  his  tuition  and  into  his 
family.  Here  he  profecuted  with  great  vigour  and  fuc- 
cefs  the  ftudy  of  philofophy,  anatomy,  and  phyfic.  In 
1692,  Dr  Stillingfleet  quitting  the  place  of  profeffor  of 
phyfic  in  Grefham  college,  our  author  was  chofen  to 
fucceed  him,  and  the  year  following  was  eleCled  F.  R.  S. 
In  1695  he  obtained  the  degree  of  M.  D.  by  patent 
from  Archbifhop  Tennifon  ;  and  the  fame  year  he  pu- 
blifhed  hisEffay  towards  a  Natural  Hiftoryof  the  Earth. 
He  afterwards  wrote  many  other  pieces,  which  have 
been  well  received  by  the  learned  world.  He  founded 
a  leClure  in  the  univerfity  of  Cambridge,  to  be  read 
there  upon  his  Effay,  &c.  and  liandfomely  endowed  it. 
He  died  in  1 728. 

WOOF,  among  manufa&urers,  the  threads  which  the 
weavers  fhoot  acrofs  with  an  inftrument  called  the  Jhut- 
tie .  See  Cloth. 

WOOKEY  or  OKE  T  Hole,  a  remarkable  cavern  two 
miles  from  the  city  of  Wells  in  Somerfetfhire  ;  for  an 
account  of  which,  fee  the  article  Grotto. 

WOOL,  the  covering  of  fheep.  See  Ovis  and 
Sheep. 

Wool  refembles  hair  in  a  great  many  particulars;  but 
befides  its  finenefs,  which  conftitutes  an  obvious  differ¬ 
ence,  there  are  other  particulars  which  may  ferve  alfo  to 
,  v°l.  diftinguifh  them  from  one  another.  Wool,  like  the  hair 
1,p‘S7*  of  horfes,  cattle,  and  moft  other  animals,  completes  its 
growth  in  a  year,  and  then  falls  off  as  hair  does,  and  is 
fucceeded  by  a  frefh  crop.  It  differs  from  hair,  however, 
in  the*  uniformity  of  its  growth,  and  the  regularity  of  its 
fhedding.  Every  filament  of  wool  feems  to  keep  exafl 
pace  with  another  in  the  fame  part  of  the  body  of  the 
animal ;  the  whole  crop  fprings  up  at  once ;  the  whole 
advances  uniformly  together;  the  whole  loofens  from  the 
Jkin  nearly  at  the  fame  period,  and  thus  falls  off,  if  not 


previoufly  (horn,  leaving  the  animal  covered  with  a  fhort 
coat  of  young  wool,  which  in  its  turn  undergoes  the  fame 
regular  mutations. 

Flairs  are  commonly  of  the  fame  thicknefs  in  every 
part ;  but  wool  conftantly  varies  in  thicknefs  in  differ¬ 
ent  parts,  being  generally  thicker  at  the  points  than  at 
the  roots.  That  part  of  the  fleece  of  fheep  which  grows 
during  the  winter  is  finer  than  what  grows  in  fummer. 
This  was  firft  obferved  by  Dr  Anderfon,  the  editor  of 
the  Bee,  and  publifhed  in  his  Okfei'vations  on  the  Means 
of  exciting  a  Spirit  of  National  Indujiry. 

While  the  wool  remains  in  the  Rate  it  wras  firft  (horn 
off  the  fheep’s  back,  and  not  forted  into  its  different 
kinds,  it  is  called  feece .  Each  fleece  confills  of  wool 
of  divers  qualities  and  degrees  of  finenefs,  which  the 
dealers  therein  take  care  to  feparate.  The  French  and 
Englifh  ufually  feparate  each  fleece  into  three  forts,  viz. 

1.  Mother-wool,  which  is  that  of  the  back  and  neck. 

2.  The  wool  of  the  tails  and  legs.  3.  That  of  the 
breaft  and  under  the  belly.  The  Spaniards  make  the 
like  divifion  into  three  forts,  which  they  call  prime,  fe~ 
cond  and  third ;  and  for  the  greater  eafe,  mark  each 
bale  or  pack  with  a  capital  letter,  denoting  the  fort. 
If  the  triage  or  feparation  be  well  made,  in  15  bales 
there  will  be  12  marked  R,  that  is,  refine,  or  prime  ; 
two  marked  F,  for  fine,  or  fecond  ;  and  one  S,  for 
thirds. 

The  wools  moft  efteemed  are  the  Englifh,  chiefly 
tliofe  about  Leominftcr,  Cotfwold,  and  the  i  11  e of  Wight; 
the  Spanifh,  principally  thofe  about  Segovia  ;  and  the 
French,  about  Berry  :  which  laft  are  faid  to  have  this 
peculiar  property,  that  they  will  knot  or-  bind  with  any 
other  fort ;  whereas  the  reft  will  only  knot  with  their 
own  kind. 

Among  the  ancients,  the  wools  of  Attica,  Megara, 
Laodicea,  Apulia,  and  efpecially  thofe  of  Tarentiun, 
Parma,  and  Altino,  were  the  moft  valued.  Varro  affures 
us,  that  the  people  there  ufed  to  clothe  their  fheep  with 
fkins,  to  fecure  the  wool  from  being  damaged. 

Of  late  a  great  deal  of  attention  has  been  paid  to  woo! 
in  this  country,  as  well  as  feveral  others.  Several  very 
fpirited  attempts  have  been  made  to  improve  it,  by  in¬ 
troducing  fuperior  breeds  of  fheep,  and  better  methods 
of  managing  them.  For  this  purpofe  has  been  formed 
the 

Britifh  WOOL  Society,  an  affociation  formed  for  the 
purpofe  of  obtaining  the  beft  breeds  of  fine-woolled 
fheep,  with  a  view  of  afeertaining-,  by  a<ftual  experi¬ 
ments,  how  far  each  fpecies  or  variety  is  calculated  for 
the  climate  of  Great  Britain;  the  qualities  of  their  wool 
refpe&ively  ;  the  ufes  to  which  each  kind  of  wool  could 
be  moft  profitably  employed  in  different  manufa£lures  ; 
and  the  comparative  value  of  each  fpecies  of  flieep,  fo 
far  as  the  fame  can  be  determined. 

Attention  had  for  fome  time  been  paid  by  the  High¬ 
land  Society  to  a  famous  breed  of  fine-woolled  flieep  in 
Shetland  ;  but  it  occurred  to  Sir  John  Sinclair  of  Ulb- 
fter,  baronet,  and  to  Dr  James  Anderfon,  well  known 
as  the  author  of  many  ufeful  publications,  that  the  im¬ 
provement  of  Britifh  wool  was  a  matter  of  too  much 
importance  to  beentrufted  to  a  foeiety  which  is  obliged 
to  devote  its  attention  to  fuch  a  variety  of  objt61s  as 
the  general  improvement  of  the  Highlands  of  Scotland. 
The  latter  of  thefe  gentlemen,  therefore,  in  an  Appen¬ 
dix  to  the  Report  of  the  Committee  of  the  Highland 
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Society  of  Scotland,  for  the  year  1790,  propofed  the 
'"plan  of  a  patriotic  ajfociation  for  the  improvement  of  Bri- 
lijh  wool ;  and  the  former,  who  was  convener  of  the 
committee  to  whom  the  fubjed  of  Shetland  wool  had 
been  referred,  wrote  circular  letters,  recommending  the 
plan.  The  confequence  of  which  was,  that  on  the  31ft 
of  January  1791,  fcveral  noblemen  and  gentlemen  of 
the  higheft  refpeftability  met  in  Edinburgh,  and  con* 
ftituted  themfelves  into  a  Society  for  the  Improvement  of 
Britijh  Woo/.  Oi  this  fuciety  Sir  John  Sinclair  was 
elected  prelident  3  after  which,  in  an  excellent  fpeech, 
he  pointed  out  to  the  members  the  ohjeds  of  the  infti- 
tution,  the  means  by  which  thofe  objeds  could  be  at¬ 
tained,  and  the  advantages  which  would  refult  from 
their  united  labours.  This  addrefs  was  afterwards  print¬ 
ed  by  order  of  the  fociety. 

i  he  particular  breeds  of  ftieep  to  which  the  fociety 
propofed  to  dired  its  attention,  were  fheep  for  the  hilly 
parts  of  Scotland  3  fheep  for  the  plains,  or  the  Lowland 
breed  3  and  fheep  for  the  iflands.  They  were  to  try 
experiments  alfo  with  fheep  from  foreign  countries,  di- 
ftinguilhed  bv  any  particular  property. 

.  The  principal  objeds  which  the  members  had  in 
view,  during  the  frit  year  of  their  ajfociation,  were,  1. 
To  colled  fpeciinens  of  the  belt  breeds  which  Great 
Britain  at  that  period  afforded,  in  order  to  afeertain  the 
degree  of  perfection  to  which  fheep  had  already  been 
brought  in  this  kingdom.  2.  To  procure  from  every 
country,  diflinguifhed  for  the  quality  of  its  fheep  and 
wool,  fpecimens  of  the  different  breeds  it  poffelfed,  in 
order  to  afeertain  how  far  the  original  breed,  ora  mixed 
breed  from  it  and  the  native  (beep  of  the  country, 
could  thrive  in  Scotland.  3.  To  difperfe  as  much  as 
poffible  all  thefe  breeds,  both  foreign  and  donieftic,  over 
the  whole  kingdom,  wherever  proper  perfons  could  be 
lound  to  take  charge  of  them,  in  order  to  try  experi¬ 
ments  on  a  more  extenfive  fcale  than  the  fociety  itfelf 
could  do  3  to  fpread  information,  and  to  excite  a  fpirit 
foi  the  improvement  of  fheep  and  wool  in  every  part  of 
the  country. 

Sii  John  Sinclair  had  previoufly  colle61ed  a  flock, 
eon  offing  of  fheep  of  the  Spanifti,  Here  ford  fhire,  South¬ 
down,  Cheviot,  Lomond  hills,  and  Shetland  breeds,  and 
of  a  mixed  breed  from  thefe  different  fheep.  This  flock 
amounted  to  110  rams,  ewes,  and  lambs.  M.  d’Auben- 
ton,  in  confequence  of  a  correfpondence  witli  Sir  John 
Sinclair,  fent  over  to  the  fociety  ten  rams  and  five 
ewes,  of  real  Spanifti  breed,  which  had  been  originally 
entrufted  to  his  care  by  the  late  king  of  France  :  thefe, 
after  encountering  a  number  of  obftacles,  and  after  be¬ 
ing  flopped  and  threatened  to  be  flaughtered  at  the  cu- 
ftomhoufe  of  Brighthelmftone  for  the  ufe  of  the  poor 
arrived  fafe  at  Leith.  Lord  Sheffield,  at  the  fame  time’ 
fent  to  the  fociety  four  rams  and  fix  ewes  of  the  South- 
down  and  Spanifti  breeds.  Mr  Bifliton  of  Kilfall,  in 
Shropshire,  prefented  them  with  three  Hereford  rams, 
reckoned  by  many  the  beft  breed  in  England  3  the  fo¬ 
ciety  at  the  fame  time  ordered  150  ewes  of  the  fame 
breed  and  two  ewes  of  the  Long  Mountain  breed,  rec¬ 
koned  the  beft  in  Wales,  to  be  fent  along  with  them, 
they  purchafed  57  rams  and  173  ewes  of  the  Cheviot 
breed,  reckoned  the  beft  in  Scotland,  for  the  hilly  parts 
of  ihe  country.  Lord  Daer  fent  them  20  ewes  of  an 
excellent  breed,  which  exifted  at  Mochrum  in  Gallo¬ 
way.  ihe  late  earl  of  Oxford  fent  them  in  a  prefent 
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three  rams  of  tie  Norfolk  croffed  by  the  Cape  of  Good 
Hope  breed.  Mr  Ifaac  Grant  junior  of  Leghorn,  in' 
conjunction  with  Mr  Sibbald,  merchant  at  Leith,  pre¬ 
sented  them  an  Apulian  ram  and  ewe  3  the  ram  arrived 
in  fafety,  but  the  ewe  unfortunately  died  on  the  paffage. 
Mr  Baron  Seton  of  Prefton,  in  Linlithgowffiire,  fent 
them  a  ram  and  two  ewes  of  a  Spanifti  breed,  which 
had  been  for  fome  time  kept  in  Sweden  unmixed  with 
any  other.  They  purchafed  joo  ewes  of  a  fmall  breed 
exifting  in  the  parifh  of  Leuehars  in  Fife,  much  reftm- 
bling  the  Shetland.  The  Bight  Honourable  William 
Conynghame  of  Ireland  lent  them  11  Spanifti  rams, 
feven  Spanilh  ewes,  15  three-fourth  breed  and  16  one- 
half  breed  Spanifh  and  Irifti  ewes.  Lord  Sheffield  fent 
them  eight  rams  and  18  ewes  3  and  his  majefty  made 
them  a  prefent  of  two  rams. 

Thus,  in  the  courfe  of  one  year,  the  fociety  acquired 
by  donation  or  purchafe  about  800  ftieep  of  different 
forts  and  ages,  and  many  of  them  from  foreign  coun¬ 
tries  :  about  500  of  thefe  were  diftributed  over°different 
parts  of  Scotland,  the  greater  number  of  which  were 
fold  to  gentlemen  anxious  to  promote  the  views  of  the 
fociety,  and  well  qualified  to  make  experiments  on  the 
different  breeds  which  they  had  obtained.  The  great- 
eft  part  of  the  remainder  were  taken  by  different  gentle¬ 
men,  who  kept  them  for  the  fociety,  and  according  to 
their  directions,  without  any  expence. 

It  is  impoffible  to.  produce  an  inftance  of  fo  much, 
having  been  aceompliffied  by  a  fociety  of  private  indi¬ 
viduals  in  fo  fliort  a  time.  Nor  was  this  all  3  the  fame 
year  Mr  Andrew  Kerr,  a  very  intelligent  fheep- farmer 
on  the  borders  of  England,  was  fent,  at  the  expence  of 
the  fociety,  to  examine  the  ftate  of  (beep-farming  alcng 
the  call  coaft  of  Scotland  and  the  interior  parts  of  the 
Highlands.  His  tour  was  printed  by  order  of  the  fo¬ 
ciety,  and  contains  the  firft  intimation  of  tht  poffibi- 
lity  of  the  Cheviot  breed  thriving  in  the  north  of  Scot¬ 
land. 

In  the  year  1792,  Meffrs  Redhead,  Laing,  and  Mar¬ 
shall  were  fent  by  the  fociety,  to  make  a  furvey  of  the 
ftate  of  ftieep-farming  through  fome  of  the  principal 
counties  of  England  3  the  refult  of  which  was  alfo  pub- 
1  idled  by  the  fociety,  and  contains  more  information  en 
the  fubjeft  of  the  different  breeds  of  England  than  any 
work  hitherto  publifhed  3  and  in  1794,  Mr  John  Nai- 
fmvth  was  fent  on  a  tour  through  the  lout  hem  diftrifts 
of  Scotland,  which  completed  the  circuit  of  aim  oft  the 
whole  kingdom. 

Thus  a  few  private  individuals,  unaided  by  the  public 
purfe,  had  boldnefs  enough  to  undertake  afeertaining 
the  comparative  value  of  the  different  kinds  of  ftieep  in 
their  own  country,  and  to  introduce  fome  of  the  moft 
celebrated  breeds  of  other  countries,  and  fucceeded  in 
the  fpirited  attempt.  It  is  impoffible  in  this  place  to 
ftate  more  minutely  the  various  other  tranfa&ions  of 
the  fociety  3  to  enter  into  any  detail  of  the  premiums 
given  by  this  refpe6Iable  inftitution  for  the  improve¬ 
ment  of  the  celebrated  Shetland  breed  3  or  to  explain 
how,  as  if  it  were  by  magic,  in  a  country  where  the 
manufa61ure  of  wool  was  little  known,  articles  manu- 
fa&ured  of  that  material  were  made,  rivalling,  and  in 
fome  cafes  forpaffing,  the  moft  celebrated  fabrics  of 
other  countries.  A  war  having  unfortunately  arifen, . 
it  became  impoffible  to  pay  the  fame  attention,  or  to 
carry  on  with  the  fame  fuccefs,  novel  enterprifes  3  even 
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,VooJ,  old  eftablilhments  often  fall  a  facrifice  amidft  the  hor- 
A'ool-  r0rs  of  war.  The  utmoft  that  the  Briti(h  Wool  Socie- 
(  mblng' ,  ty  could  expert  to  do,  was  to  preferve  the  inflitution  in 
fuch  a  date,  that  when  peace  (hall  be  happily  reftored 
it  may  revive  with  double  energy  and  fpirit. 

It  is  a  curious  fa£t  that  the  Romans,  during  their  re- 
fidence  in  Britain,  eftablilhed  a  manufa£lory  of  woollen 
cloth  at  Winchcfter,  which  was  fo  extend  ve  as  to  fup- 
ply  their  army  *,  and  there  is  reafon  to  believe  that  the 
trade  which  they  introduced  into  Britain,  was  not  ne- 
gledled  by  the  native  inhabitants,  for  the  firft  900 
years  of  the  Chriftian  era.  The  long  Spanifh  wool  was 
imported  into  this  country  fo  early  as  the  1  2th  century, 
and  we  find  that  fince  the  days  of  Edward  III.  Britifti 
fleeces  were  admirably  adapted  to  the  kind  of  cloth 
which  was  in  greateft  requetl,  though  now  they  are  ge¬ 
nerally  unequal  to  the  production  of  that  which  is 
fought  after. 

WOOL- Combing,  a  well  known  operation,  which, 
when  performed  by  the  hand,  is  laborious,  tedious,  and 
expenfive.  The  expence  of  it  through  all  England  has 
been  calculated  at  no  lefs  a  fum  than  8oo,oool. ;  and 
to  leiTen  this  expence,  the  Rev.  Edmund  Cartwright  of 
Doncafter  in  Yorkfhire  bethought  himfelf,  fome  years 
ago,  of  carding  wool  by  machinery.  After  repeated 
attempts  and  improvements,  for  which  he  took  out 
three  patents,  he  found  that  wo  cl  can  be  combed  in  per¬ 
fection  by  machinery,  of  which  he  gives  the  following 
Plate  defeription. 

sxvin.  Fig.  1.  is  the  crank  lafiier.  A  is  a  tube  through 
which  the  material,  being  formed  into  a  (liver,  and 
(lightly  twilled,  is  drawn  forward  by  the  delivering 
rollers  \  B,  a  wheel  fall  upon  the  crofs  bar  of  the 
crank  ;  C,  a  wheel,  on  the  oppofite  end  of  whofe  axis 
is  a  pinion  working  in  a  wheel  upon  the  axis  of  one  of 
the  delivering  rollers. 

Note .  When  two  or  more  (livers  are  required,  the 
cans  or  baikets,  in  which  they  are  contained,  are  placed 
upon  a  table  under  the  lafiier  (as  reprefented  at  D), 
which,  by  having  a  flow  motion,  twifts  them  together 
as  they  go  up. 

1  4.  Fig.  2.  is  the  circular  clearing  comb,  for  giving  work 

*  3*  in  the  head,  carried  in  a  frame  by  two  cranks.  Fig.  3. 

the  comb-table,  having  the  teeth  pointing  towards  the 
centre,  moved  by  cogs  upon  the  rim,  and  carried  round 
upon  trucks  like  the  head  of  a  windmill,  a ,  b ,  The 
drawing  rollers,  c ,  d ,  Callendar,  or  conduCling  rollers. 

Note .  Underneath  the  table  is  another  pair  of  rollers, 
for  drawing  out  the  backings. 

In  the  above  fpecification,  we  have  omitted  the  frame 
in  which  the  machine  (lands,  the  wheels,  (hafts,  &c. 
Had  thefe  been  introduced,  the  drawing  would  have 
been  crowded  and  confufed  ;  hefides,  as  matters  of  in¬ 
formation,  they  would  have  been  unneceffary,  every  me¬ 
chanic,  when  he  knows  the  principles  of  a  machine,  be-  « 
ing  competent  to  apply  the  movements  to  it. 

The  wool,  if  for  particularly  nice  work,  goes  through 
three  operations,  otherwife  two  are  fufficient :  the  firft 
operation  opens  the  wool,  and  makes  it  eonne£l  to¬ 
gether  into  a  rough  (liver,  but  does  not  clear  it.  The 
clearing  is  performed  by  the  fecond,  and,  if  lieceffary,  a 
third  operation.  A  fet  of  machinery,  confiding  of  three 
machines,  will  require  the  attendance  of  an  overlooker 
and  ten  children,  and  will  comb  a  pack,  or  2401b.  in 
twelve  hours.  As  neither  fire  nor  oil  is  neceffary  for 
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machine-combing,  the  faving  of  thofe.  articles,  even  the  Wool- 
fire  alone,  will,  in  general,  pay  the  wages  of  the  over- 
looker  and  children  $  fo  that  the  a6lual  faving  to  the  \vor<5efter 
manufacturer  is  the  whole  of  what  the  combing  coils,  «  —  1 

by  the  old  imperfect  mode  of  hand-combing.  Machine- 
eombed  wool  is  better,  efpecially  for  machine-fpinning, 
by  at  lead  12  per  cent,  being  all  equally  mixed,  and  the 
(livers  uniform,  and  of  any  required  length. 

WOOLS  TON,  Thomas,  an  Englifli  divine,  was 
born  at  Northampton  in  1669,  anc*  educated  at  Cam¬ 
bridge.  His  fitil  appearance  in  the  learned  world  was 
in  1705,  in  a  work  entitled,  The  Old  Apology  for  the 
iruth  of  the  Cnrifiian  Religion,  againft  the  Jews  and 
Gentiles,  revived.  He  afterwards  wrote  many  pieces  : 
but  what  made  the  mod:  noife,  were  his  fix  Difcourfes 
on  the  Miracles  of  Chrifl  ;  which  occafioned  a  great 
number  of  books  and  pamphlets  upon  the  fubjeft,  and 
raifed  a  profeeution  againfi  him.  At  his  trial  in  Guild¬ 
hall,  before  the  lord  chief-juitice  Raymond,  he  fpoke 
feveral  times  himfelf ;  and  urged,  that  “  he  thought  it 
very  hard  that  he  (hould  be  tried  by  a  fet  of  men  who, 
though  otherwife  very  learned  and  worthy  perfons,  were 
no  more  judges  of  the  fubje&s  on  which  he  wrote,  than 
himfelf  was  a  judge  of  the  moll  crabbed  points  of  the  * 

law.”  He  was  fentenced  to  a  year’s  imprifonment,  and 
to  pay  a  fine  of  iool.  He  purchafed  the  liberty  of  the 
rules  of  the  King’s  bench,  where  lie  continued  after  the 
expiration  of  the  year,  being  unable  to  pay  the  fine* 

The  greateft  obftru£lion  to  his  deliverance  from  con¬ 
finement  was,  the  obligation  of  giving  fecurity  not  to 
offend  by  any  future  writings,  he  being  refolved  to 
write  again  as  freely  as  before.  Whilft  fome  fuppofed 
that  this  author  wrote  with  the  fettled  intention  of  fub- 
verting  Chriftianity  under  the  pretence  of  defending  it, 
others  believed  him  difordered  in  his  mind  ;  and  many 
circumftances  concurred  which  gave  countenance  to 
this  opinion.  He  died,  January  27.  1732-3,  after  an 
illnefs  of  four  days  ;  and,  a  few  minutes  before  his 
death,  uttered  thefe  words  :  “  This  is  a  firuggle  which 
all  men  muft  go  through,  and  which  1  bear  not  only 
patiently,  but  with  willingnefs.”  His  body  was  interred 
in  St  George’s  church-yard,  Southwark. 

WOOLWICH,  a  town  in  Kent,  with  a  market  on 
Fridays.  It  is  feated  on  the  river  Thames,  and  of  great 
note  for  its  fine  docks  and  yards,  where  men  of  war  are 
built  \  as  alfo  for  its  vaft  magazines  of  great  guns,  mor¬ 
tars,  bombs,  cannon-balls,  pow’der,  and  other  warlike 
(lores.  It  has  likewfife  an  academy,  where  young  offi¬ 
cers  are  inftrufted  in  the  military  art  ;  the  population 
in  1801  exceeded  9000.  It  is  nine  miles  eail  of  Lon¬ 
don.  E.  Long.  o.  10.  N.  Lat.  51.  30. 

WORCESTER,  in  Latin  Wigornia ,  the  capital  of  a 
county  of  England  of  the  fame  name,  (lands  on  the 
river  Severn,  but  fo  low  that  it  can  hardly  be  feen  till 
one  is  clofe  upon  it.  It  is  fuppofed  to  be  the  Brano- 
nium  of  Antoninus,  the  Branogenium  of  Ptolemy,  and 
to  have  been  built  by  the  Romans  to  awe  the  Britons 
on  the  other  fide  of  the  Severn.  It  was  made  an  epif- 
copal  fee  about  the  year  680  by  Sexulphus  bifhop  of 
the  Mercians  \  but  the  prefent  cathedral  was  begun  by 
Wulfton  in  the  year  1084.  The  town  hath  been  feve¬ 
ral  times  burnt  down  ;  firft,  in  1041,  by  Hardicanute, 
who  alfo  maffacrcd  the  citizens  y  fecondly,  not  long  af¬ 
ter  William  Rufus’s  time  ;  and  a  third  time,  when  King 
Stephen  befieged  and  took  it.  Here,  in  latter  times' 

was 
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'Worcefter.  was  fought  that  battle,  in  which  Charles  II.  with  his 
U”V~  Scots  army,  was  defeated  by  Cromwell.  In  a  garden 
near  the  fouth  gate  of  the  city,  where  the  a&ion  was 
hotteft,  the  bones  of  the  flain  are  often  dug  up.  It 
had  formerly  ftrong  walls  and  a  caftle  ;  but  thefe  have 
been  demolifhed  long  ago.  It  is  now  a  large  city,  the 
ftreets  broad  and  well  paved,  and  fome  of  them 
very  regular  and  well  built,  particularly  Foregate- 
ftreet  5  lo  that  in  general  it  is  a  very  agreeable  place. 
The  cathedral  is  a  ftately  edifice,  and  among  other  mo¬ 
numents  in  it  are  thofe  of  King  John,  of  Arthur,  elder 
brother  to  Henry  VIII.  and  of  the  countefs  of  Salif- 
bury,  who  gave  occafion  to  the  inftitution  of  the  order 
of  the  Garter.  There  are  feven  or  eight  hofpitals  in 
and  about  the  city  ;  of  which  that  built  and  endowed 
by  Robert  Berkley  of  Spetchley,  Efq.  is  a  very  noble 
one.  There  is  a  fchool  founded  by  Henry  VIII.  three 
other  fchools,  and  fix  charity-fchools.  The  churches, 
St  Nicholas  and  All-Saints,  have  been  lately  rebuilt, 
and  are  handfome  edifices.  The  city  carries  on  a  great 
trade  ;  for  which  it  is  chiefly  indebted  to  its  fituation 
upon  the  Severn.  The  population  in  1 80 T  was  eftimated 
at  x  1,000,  a  large  proportion  of  which  is  employed  in  the 
manufacture  of  broad  cloth  and  gloves.  The  Welch  in¬ 
habit  a  part  of  it,  and  fpeak  their  own  language.  Its 
market  is  well  fupplied  with  provifions  and  cattle,  and 
its  quay  is  much  frequented  by  lhips.  By  a  charter  from 
James  I.  it  is  governed  by  a  mayor,  fix  aldermen,  who 
are  juftices  of  the  peace,  and  chofen  out  of  24  capital 
citizens;  a  fheriff,  the  city  being  a  county  of  itfelf ;  a 
common  council,  confuting  of  48  other  citizens,  out  of 
which  two  chamberlains  are  yearly  chofen  ;  a  recorder, 
town-clerk,  tvro  coroners,  a  fword-bearer,  13  conftables, 
and  four  ferjeants  at  mace.  Of  the  bifhops  of  this  fee, 
there  have  been,  it  is  faid,  one  pope,  four  faints,  feven 
lord  high-chancellors,  11  archbifhops,  two  lord  treafu- 
rers,  one  chancellor  to  the  queen,  one  lord  prefident  of 
Wales,  and  one  vice-prefident.  The  city  at  prefent 
gives  title  of  earl  and  marquis  to  the  duke  of  Beaufort. 
W.  Long.  1.  55.  N.  Lat.  52.  10. 

Worcester,  Edward  Somerfet ,  Marquis  of,  was  a 
diftinguifhed  political  character  in  the  time  of  Charles  I. 
by  whom  he  was  created  earl  of  Glamorgan,  while  heir- 
apparent  to  the  marquis  of  Worcefler.  This  nobleman 
flourifhed  chiefly  in  the  reign  of  Charles  I.  and  feems  to 
have  been  a  moft  zealous  adherent  to  the  caufe  of  that 
unfortunate  monarch,  on  whofe  account  it  is  faid  that 
he  and  his  father  wafted  an  immenfe  fum.  Of  this  the 
king  was  fo  fenfible,  that  he  granted  to  the  earl  a  moft 
extraordinary  patent,  the  chief  powers  of  which  were, 
to  make  him  generalifiimo  of  three  armies,  and  admiral 
v/ith  nomination  of  his  officers  ;  to  enable  him  to  raife 
money  by  felling  his  majefty’s  woods,  wardfhips,  cuf- 
toms,  and  prerogatives  ;  and  to  create  by  blank  patents, 
to  be  filled  up  at  Glamorgan’s  pleafure,  from  the  rank 
of  marquis  to  baronet.  If  any  thing,  fays  Lord  Orford, 
could  juftify  the  delegation  of  fuch  authority,  befides 
his  majefty  having  loft  all  authority,  when  he  conferred 
it,  it  was  the  promife  with  which  the  king  concluded 
erf  bellowing  the  princefs  Elizabeth  on  Glamorgan’s 
fon.  This  patent  was  given  up  by  the  marquis  to  the 
houfe  of  peers  after  the  reftoration.  He  died  not  long 
after  that  era,  in  1667,  after  he  had  publifhed  what 
Lord  Orford  calls  the  following  amazing  piece  of  folly. 


“  A  century  of  the  names  and  fcantlings  of  fuch  in- WorcefterJ  ■  flfl 
ventions,  as  at  prefent  I  can  call  to  mind  to  have  tried 
and  perfedted,  which  (my  former  notes  being  loft)  I 
have,  at  the  inftance  of  a  powerful  friend,  endeavoured 
now  in  the  year  1655,  to  fet  thefe  down  in  fuch  a  way 
as  may  fufficiently  inftrudt  me  to  put  any  of  them  in 
practice.” 

Some  of  the  inventions  referred  to  in  this  work  are 
the  following.  A  fhip-deftroying  engine,  a  coach-ftop- 
ping  engine,  a  balance  water-work,  a  bucket  fountain, 
an  ebbing  and  flowing  caftle  clock,  a  tinder-box  piftol, 
a  pocket  ladder,  a  moft  admirable  way  to  raife  weights, 
a  ftupendous  water-work.  For  the  laft  contrivance  the 
marquis  procured  an  a£t  of  parliament  in  1663,  for 
the  foie  benefit  arifing  from  it,  one-tenth  of  it  being  ap¬ 
propriated  to  Charles  II.  and  his  fucceffors. 

In  a  manufeript  addition  to  a  copy  of  the  Century  of 
Inventions,  the  ftupendous  or  water-commanding  engine 
is  deferibed  as  boundlefs  for  height  or  quantity,  requir¬ 
ing  no  external,  or  even  additional  help  or  force  to  be 
fet  or  continued  in  motion,  but  what  intrinfically  is  af¬ 
forded  from  its  own  operation,  nor  yet  the  twentieth 
part  thereof,  and  the  engine  confifteth  of  the  following 
particulars.  1.  A  perfeft  counterpoife  for  what  quanti¬ 
ty  foever  of  water.  2.  A  perfect  countervail  for  what 
height  foever  it  is  to  be  brought  unto.  3.  A  primum 
mobile,  commanding  both  height  and  quantity,  regula¬ 
tor-wife.  4.  A  vicegerent  or  countervail,  fupplying  the 
place,  and  performing  the  full  force  of  man,  wind, 
beaft,  or  mill.  5.  A  helm  or  ftern,  with  bit  and  reins, 
wherewith  any  child  may  guide,  order,  and  controul 
the  whole  operation.  6.  A  particular  magazine  for 
water,  according  to  the  intended  quantity  or  height  of 
water.  7.  A  place  for  the  original  fountain,  or  even 
river  to  run  into,  and  naturally  of  its  own  accord  incor¬ 
porate  itfelf  with  the  rifing  water,  and  at  the  very  bot¬ 
tom  of  the  fame  aquedudl,  though  never  fo  big  or  high. 

Various  and  very  oppofite  opinions  have  been  held 
with  regard  to  the  title  of  this  nobleman  tobeconfider- 
ed  as  a  mechanical  genius.  Lord  Orford  has  pronoun¬ 
ced  his  work  an  amazing  piece  of  folly  ;  and  Mr  Hume, 
fpeaking  of  his  political  conduct,  fays,  “  that  the  king 
judged  aright  of  this  nobleman’s  chara&er,  appears 
from  his  Century  of  Arts,  or  Scantling  of  Inventions, 
which  is  a  ridiculous  compound  of  lies,  chimeras,  and 
impoflibilities,  and  ftiows  what  might  be  expe&ed  from 
fuch  a  man.”  Hif.  of  England.  It  may  be  fairly 
prefumed  from  the  quotations  now  made,  that  neither 
Lord  Orford  nor  Mr  Hume  was  qualified  to  judge  of 
the  marquis’s  work,  otherwife  a  more  temperate  or  a 
more  modified  opinion  would  have  been  given.  By 
others,  the  author  of  the  inventions  has  been  regard¬ 
ed  as  one  of  the  greateft  mechanical  geniufes,  and  is 
to  be  confidered  as  the  inventor  of  the  fteam-engine, 
which  he  denominates  a  ftupendous  water-work.  There 
feems  to  be  no  reafon  to  fuppofe  that  any  fteam-engine 
was-ere£ted  by  the  marquis  himfelf;  but  it  is  faid  that 
Captain  Savary,  after  reading  the  marquis’s  books, 
tried  many  experiments  upon  the  power  and  force  of 
fleam,  and  at  laft  fell  upon  a  method  of  applying  it  to 
raife  water  ;  and  having  bought  up  and  deftroyed  all 
the  marquis’s  books  that  could  be  got,  cl-aimed  the 
honour  of  the  invention  to  himfelf,  and  obtained  a  pa¬ 
tent  for  it. 


The 
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/orcefter  The  marquis  of  Worcefter  is  fometimes  confounded 
0  with  John  Tiptoft,  earl  of  Worcefter,  a  very  accomplifti- 
Word.  ^  literary  character,  who  lived  in  the  times  of  Henry 
VI.  and  Edward  IV.  Being  attached  to  Edward,  he 
abfconded  during  the  (liort  reftoration  of  Henry,  and 
being  taken  concealed  in  a  tree  in  Waybridgc  foreft  in 
Huntingdonfhire,  he  was  brought  to  London,  aecufed 
of  cruelty  in  his  admini  ft  ration  of  Ireland,  and  con¬ 
demned  and  beheaded  at  the  Tower  in  the  year  1470. 
This  nobleman  tranflated  Cicero  de  Amicitia,  fome 
parts  of  Caefar’s  Commentaries,  and  was  the  author  of 
feveral  other  works. 

WORCESTERSHIRE,  a  county  of  England, 
bounded  by  Warwickfhire  on  the  eaft,  by  Gloucefter- 
fliire  on  the  fouth,  by  the  counties  of  Hereford  and  Sa¬ 
lop  on  the  weft,  and  on  the  north  by  Staffordftiire.  Ac¬ 
cording  to  Templeman,  it  is  36  miles  in  length,  28  in 
breadth,  and  about  130  in  circumference,  within  which 
it  contains  feven  hundreds,  and  a  part  of  two  others,  1 1 
market  towns,  of  which  three  are  boroughs,  one  city, 
namely  Worcefter ,  152  parifties,  about  540,000  acres, 
and  139,518  inhabitants. 

This  being  an  inland  county,  w'ell  cultivated,  and 
free  from  lakes,  marChes,  or  ftagnant  waters,  the  air  is 
very  fweet  and  wholefome  all  over  it.  The  foil  in  ge¬ 
neral  is  very  rich,  producing  corn,  fruit,  efpecially  pears, 
of  which  they  make  a  great  deal  of  perry  \  hops  and 
pafture.  The  hills  are  covered  with  (beep,  and  the 
meadows  with  cattle.  Hence  they  have  wool,  cloth, 
(luffs,  butter,  and  cheefe  in  abundance.  They  are  alfo 
well  fupplied  with  fuel,  either  wood  or  coal,  and  fait 
from  their  brine  pits  and  fait  fprings.  Of  the  laft  they 
have  not  only  enough  for  themfelves,  but  export  large 
quantities  by  the  Severn  •,  which  noble  river,  to  the 
great  convenience  and  emolument  of  the  inhabitants, 
runs  from  north  to  fouth  through  the  very  middle  of  the 
county,  enriching  the  foil,  and  yielding  it  plenty  of  fifh, 
and  an  eafy  expeditious  conveyance  of  goods  to  and 
from  it.  The  other  rivers  by  which  it  is  watered  are 
the  Stour,  Avon,  Teme,  &c.  It  fends  nine  members 
to  parliament,  viz.  two  for  the  county,  two  for  the  city 
of  Worcefter,  two  for  Droitwich,  two  for  Evefham,  and 
one  for  Bewdley  *,  and  lies  in  the  diocefe  of  Worcefter, 
and  Oxford  circuit. 

WORD,  in  language,  an  articulate  found  defigned  to 
reprefent  fome  idea  or  notion.  See  Grammar  and 
Language.  See  alfo  Logic,  Part  I.  chap.  i.. 

Word,  or  Watch-word, ,  in  military  affairs,  is  fome 
peculiar  word  or  fentence,  by  which  the  foldiers  know 
and  diftinguifti  one  another  in  the  night,  &c.  and  by 
whicli  fpies  and  defiigning  perfons  are  difeovered.  It  is 
ufed  alfo  to  prevent  furprifes.  The  word  is  given  out 
in  an  army  every  night  to  the  lieutenant  or  major-ge¬ 
neral  of  the  day,  who  gives  it  to  the  majors  of  the 
brigades,  and  they  to  the  adjutants  ;  who  give  it  firft 
to  the  field-officers,  and  afterwards  to  a  ferjeant  of 
each  company,  who  carry  it  to  the  fubalterns.  In 
garrifons  it  is  given  after  the  gate  is  (hut  to  the  town- 
major,  who  gives  it  to  the  adjutants,  and  they  to  the 
ierjeants. 

'Words  of  Command .  See  Exercise  and  Ma- 

^sfgnah  by  the  Drum ,  made  ufe  of  in  exercifing  of  the 
Army,  injlead  of  the  WORD  of  Command ,  vrx. 


Signals  by  the  drum . 

Operations . 

Word 

II 

A  Jh or t  roily 

To  caution. 

11 

Work- 

A  ft  am. 

To  perform  any  diftin£l  thing. 

houfe. 

To  arms, 

The  march, 

To  form  the  line  or  battalion.  s 

To  advance,  except  when  intend¬ 
ed  for  a  falute. 

The  quick  march. 

To  advance  quick. 

The  point  of  war, 

To  march  and  charge. 

The  retreat. 

To  retreat. 

b 

"i 

1 

§y 

To  halt. 

Two  Jhort  rolls, 

To  perform  the  flank  firing. 

The  dragoon  march. 

To  open  the  battalion. 

The  grenadier  march. 

To  form  the  column. 

The  troop, 

The  long  roll, 

To  double  divifions. 

To  form  the  fquare. 

The  grenadier  march , 

To  reduce  the  fquare  to  the  co¬ 
lumn. 

The  preparative , 

To  make  ready  and  fire. 

The  general , 

To  ceafe  firing. 

Two  long  rolls , 

To  bring  or  lodge  the  colours. 

WORK,  in  the  manege.  To  work  a  horfe,  is  to 
exercife  him  at  pace,  trot,  or  gallop,  and  ride  him  at 
the  manege.  To  work  a  horfe  upon  volts,  or  head  and 
haunches  in  or  between  two  heels,  is  to  paffage  him,  or 
make  him  go  fideways  upon  parallel  lines. 

To  WORK ,  in  fea  language,  is  to  direct  the  move¬ 
ments  of  a  (hip,  by  adapting  the  fails  to  the  force  and’ 
dire&ion  of  the  wind.  See  Seamanship. 

WORK ,  Carpenters ,  Clock,  Crown ,  Field ,  Fire ,  Fret, 
Grotefque ,  Horn ,  Mofaic .  See  the  feveral  articles,  to¬ 
gether  with  Fortification  and  Pyrotechny. 

WORK-Houfe ,  a  place  where  indigent,  vagrant,  and 
idle  people,  are  fet  to  work,  and  fupplied  with  food  and 
clothing. 

Work-houfes  are  of  two  kinds,  or  at  leaft  are  em¬ 
ployed  for  two  different  purpofes.  Some  are  ufed  as  pri¬ 
sons  for  vagrants  or  fturdy  beggars,  who  are  there  con¬ 
fined  and  compelled  to  labour  for  the  benefit  of  the  fo- 
ciety  which  maintains  them  ;  whilft  others,  fometimes 
called  poor-houfes ,  are  charitable  afylums  for  fuch  indi¬ 
gent  perfons  as  through  age  or  infirmity  are  unable  to 
fupport  themfelves  by  their  own  labour.  The  former 
kind  of  work-houfe,  when  under  proper  management; 
may  be  made  to  ferve  the  beft  of  purpofes ;  of  the  latter 
we  are  acquainted  with  none  which  entirely  commands 
our  approbation. 

To  make  confinement  in  a  wrork-houfe  operate  to  the 
corre£lion  of  vagrants  and  diforderly  perfons  (and  if  it 
produce  not  this  effe£l  it  can  hardly  be  confidered  as  a 
beneficial  inftitution),  the  prifoners  fhould  be  (hut  up  in 
feparate  cells,  and  compelled  to  labour  for  their  own 
fubfiftence.  A  crew  of  thieves  and  vagabonds  affociat- 
ing  with  each  other  is  a  hell  upon  earth,  in  which  every 
individual  is  hardened  in  his  crimes  by  the  countenance 
and  convention  of  his  companions ;  and  wretches  who, 
when  at  liberty,  choofe  to  beg  or  fteal  rather  than  to 
earn  a  comfortable  livelihood  by  honeft  induftry,  will 
fubmit  to  any  punifhment  which  a  humane  overfeer  can 
inflift  rather  than  work  for  the  benefit  of  others.  No 
punilhment  indeed  will  compel  a  vagrant  to  labour.  He 
may  affume  the  appearance  of  it,  but  he  will  make  no 
progrefs  j  and  the  pretext  of  ficknefs  or  weaknefs  is  ever 
at  hand  for  an  excufe.  Hence  it  is  that  thieves  and 

(trumpets- 

# 


3 


w  O  R  [  744  ]  "Won 


hoUfe  ^rumPets  are  to°  °^ten  difmifled  from  work-houfes  and 
>  ,  bridewells  ten  times  more  the  children  of  the  devil  than 

when  they  entered  them. 

To  remedy  thefe  evils,  we  can  think  of  no  better  me¬ 
thod  than  to  confine  each  prifoner  in  a  cell  by  himfelf, 
and  to  furnifh  him  daily  with  fucli  an  allowance  of 
bread  and  water  as  may  preferve  him  from  immediate 
death  *,  for  the  only  compulfion  to  make  fuch  men  work 
ferioufly  is  the  fear  of  want,  and  the  only  wray  to  reform 
them  is  to  leave  them  to  their  own  meditations  on  the 
confequences  of  their  pafl  conduct.  There  are  Purely 
very  few  perfons,  if  any,  whofe  averfion  from  labour 
would  not  be  conquered  by  the  pinchings  of  hunger  and 
the  certain  profpe6l  of  perifliing  by  famine  ;  and  it  is  to 
be  hoped  that  there  are  not  many  fo  totally  divefted  of 
every  latent  principle  of  virtue,  as  not  to  be  brought  by 
fuch  folitude  to  a  due  fenfe  of  their  former  wickednefs. 
Should  one  or  two,  however,  be  occafionally  found  fo 
very  obdurate  as  to  fuffer  themfelves  to  perifh  rather 
than  work,  their  deaths  would  prove  a  falutary  beacon 
to  others,  and  their  blood  would  be  on  their  own 
beads  ;  for  we  have  the  exprefs  command  of  St  Paul  him¬ 
felf,  that  “  if  any  will  not  work,  neither  fhould  he  eat.” 

No  doubt  it  would  be  proper  that  the  meditations  of 
vagabonds  confined  in  a  work-houfe  fhould  be  directed 
by  the  private  admonitions  of  a  pious  and  intelligent 
clergyman  ;  but  it  is  not  every  clergyman  who  is  quali¬ 
fied  to  difeharge  fuch  a  duty.  If  he  be  a&uated  by  a 
zeal  not  according  to  knowledge,  or  if  he  have  not  with 
equal  care  ftudied  human  nature  and  the  word  .of  God, 
his  admonitions  will  be  more  likely  to  provoke  the  pro¬ 
fane  ridicule  of  his  auditor,  and  harden  him  in  his  wic¬ 
kednefs,  than  to  excite  in  liis  bread  fuch  forrow  for  his 
fins  as  (hall  “  bring  forth  fruits  meet  for  repentance.” 
To  render  the  inftru&ion  of  thieves  and  vagrants  of  any 
ufe,  it  mud  be  accurately  adapted  to  the  cafe  of  each 
individual  ;  and  however  excellent  it  may  be  in  itfelf, 
it  will  not  be  lidened  to  unlefs  offered  at  feafons  of  un¬ 
common  ferioufnefs,  which  the  inftruftor  fhould  there¬ 
fore  carefully  obferve. 

That  fuch  wholefome  feverity  as*this  would  often  re¬ 
form  the  inhabitants  of  work-houfes,  appears  extremely 
probable  from  the  effe&s  of  a  fimilar  treament  of  com¬ 
mon  proditutes  mentioned  by  Lord  Kames  in  his 
Sketches  of  the  Hidory  of  Man  :  “  A  number  of  thofe 
wretches  were  in  Edinburgh  confined  in  a  houfe  of  cor¬ 
rection,  on  a  daily  allowance  of  threepence,  of  which 
part  was  embezzled  by  thefiervants  of  the  houfe.  Pinch¬ 
ing  hunger  did  not  reform  their  manners  ;  for  being  ab- 
folutely  idle,  they  encouraged  each  other  in  vice  wait¬ 
ing  impatiently  for  the  hour  of  deliverance.  Mr  Stir¬ 
ling  the  fuperintendant,  with  the  confent  of  the  magi- 
drates,  removed  them  to  a  clean  houfe  ;  and,  indead  of 
money,  appointed  for  each  a  pound  of  oatmeal  daily, 
with  fait,  water,  and  fire  for  cooking.  Relieved  now 
from  didrefs,  they  longed  for  comfort.  What  would 
they  not  give  for  milk  or  ale?  Work  (fays  he)  will  pro¬ 
cure  you  plenty.  To  feme  who  offered  to  fpin,  he  gave 
flax  and  wheels,  engaging  to  pay  them  half  the  price 
of  their  yarn,  retaining  the  other  half  for  the  materials 
furnifhed.  X  he  fpinners  earned  about  ninepence  week¬ 
ly  ;  a  comfortable  addition  to  what  they  had  before. 
The  red  undertook  to  fpin,  one  after  another  ;  and  be¬ 
fore  the  end  of  the  fird  quarter  they  were  all  of  them  in¬ 
dent  upon  work.  It  was  a  branch  of  his  plan  to  fet  free 


fuch  as  merited  that  favour  ;  and  fome  of  them  appeared  Work, 
to  be  fo  thoroughly  reformed  as  to  be  in  no  danger  of  a  ^oule- 
relapfe.”  v*—* 

Work-houfes  ereCled  as  charitable  afylums  appear  to 
us,  in  every  view  that  we  can  take  of  them,  as  inftitu- 
tions  which  can  ferve  no  good  purpofe.  Economy  is 
the  great  motive  which  inclines  people  to  this  mode  of 
providing  for  the  poor.  There  is  comparatively  but  a 
very  fmall  number  of  mankind  in  any  country  fo  aged 
and  infirm  as  not  to  be  able  to  contribute,  in  fome  de¬ 
gree,  to  their  fubfidence  by  their  own  labour  ;  and  in 
fuch  houfes  it  is 'thought  that  proper  work  may  be  pro¬ 
vided  for  them,  fo  that  the  public  (hall  have  nothing  to 
give  in  charity  but  what  the  poor  are  abfolutely  unable 
to  procure  for  themfelves.  It  is  imagined  likewife,  that 
numbers  colle&ed  at  a  common  table,  can  be  maintain¬ 
ed  at  lefs  expence  than  in  feparate  houfes  ;  and  foot  fol- 
diers  are  given  for  an  example,  who  could  not  live  on 
their  pay  if  they  did  not  mefs  together.  But  the  cafes 
are  not  parallel.  “  Soldiers  having  the  management  of 
their  pay,  can  club  for  a  bit  of  meat;  but  as  the  inha¬ 
bitants  of  a  poor-houfe  are  maintained  by  the  public, 
the  fame  quantity  of  provifions  mud  be  allotted  to  each. 

The  confequence  is  what  might  be  expelled :  the  bulk 
of  them  referve  part  of  their  vi£luals  for  purchafing  ale 
or  fpirits.  It  is  vain  to  expect  work  from  them :  poor 
wretches  void  of  (ha me  will  never  work  ferioufly,  where 
the  profit  accrues  to  the  public,  not  to  themfelves. 

Hunger  is  the  only  effe&ual  means  for  compelling  fuch 
perfons  to  work  *.”  *  Karnes V 

The  poor,  therefore,  fliould  be  fupported  in  their  ^etc^€S> 
own  houfes  ;  and  to  fupport  them  properly,  the  firfl 
thing  to  be  done  is,  to  edimate  what  each  can  earn  by 
his  own  labour  ;  for  as  far  only  as  that  falls  fhort  of 
maintenance,  is  there  room  for  charity.  In  repairing 
thofe  evils  which  fociety  did  not  or  could  not  prevent, 
it  ought  to  be  careful  not  to  counteract  the  wife  pur- 
pofes  of  nature,  nor  to  do  more  than  to  give  the  poor 
a  fair  chance  to  work  for  themfelves.  The  prefent  di¬ 
drefs  mud  be  relieved,  the  fick  and  the  aged  provided 
for ;  but  the  children  mud  be  inftru&ed  ;  and  labour, 
not  alms,  offered  to  thofe  who  have  fome  ability  to 
work,  however  fmall  that  ability  may  be.  They  will 
be  as  induflrious  as  poflible,  becaufe  they  work  for 
themfelves  ;  and  a  weekly  fum  of  charity  under  their 
own  management  will  turn  to  better  account  than  in  a 
poor-houfe  under  the  direction  of  mercenaries.  Not  a 
penny  of  it  will  be  laid  out  on  fermented  liquors,  unlefs 
perhaps  as  a  medicine  in  ficknefs.  Nor  does  fuch  low 
fare  call  for  pity  to  thofe  who  can  afford  no  better.  Ale 
makes  no  part  of  the  maintenance  of  thofe  who,  in  many 
parts  of  Scotland,  live  by  the  fweatof  their  brows;  and 
yet  the  perfon  who  fliould  baniih  ale  from  a  charity 
work-houfe,  would  be  exclaimed  againfl  as  hard-heart¬ 
ed,  and  even  void  of  humanity. 

That  fuch  a  mode  of  fupporting  the  poor  in  their 
own  houfes  is  praClicable,  will  hardly  admit  of  a  dis¬ 
pute  ;  for  it  has  been  aClually  put  in  praCIice  in  the  city 
of  Hamburgh  ever  fince  the  year  1788.  At  that  pe¬ 
riod  fuch  revenues  as  had  till  then  been  expended  in 
alms  by  the  feveral  church-wardens,  and  thofe  of  which 
the  adminidration  had  been  conne&ed  with  the  work- 
houfe,  were  united  under  one  adminidration  with  fuch 
films  as  were  colleCled  from  private  benevolence.  The 
city  was  divided  into  fixty  diftriCh,  containing  each  an 
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fork-  equal  number  of  poor;  and  over  tliefe  180  overfeers 
were  appointed.  A£lual  relief  was  the  firft  object ;  but 
^  at  the  very  moment  that  this  provilion  was  fecured, 
meafures  were  taken  to  prevent  any  man  from  receiving 
a  fhilling  whieh  he  eould  have  been  able  to  earn  for  him- 
felf.  By  tliefe  methods,  whieh  our  limits  will  not  permit 
us  to  ftate,  the  overfeers  were  able  to  make  a  calcula¬ 
tion  tolerably  exa£l  of  what  eaeh  pauper  wanted  for 
bare  fubfiftence,  in  addition  to  the  fruits  of  his  own  la¬ 
bour.  A  flax-yarn-fpinning  manufacture  was  eflablifh- 
ed,  in  which  the  yarn  is  paid  for,  not  by  its  weight, 
but  by  its  meafure.  The  elean  flax  is  fold  to  the  poor  at 
a  low  price,  and  a  eertain  meafure  of  yarn  again  bought 
from  them  at  30  per  cent,  above  the  ufual  price;  fo 
that  the  overfeers  are  fure  that  all  the  yarn  fpun  by  the 
poor  will  be  brought  into  their  office.  Every  pauper 
brings  with  him  a  book  in  whieh  the  quantity  delivered 
is  carefully  noted  down,  whieh  furniihes  the  overfeers 
with  a  eontinual  average  of  the  ffate  of  induftry  among 
their  poor. 

As  foon  as  this  inflitution  was  eftabliffied,  the  over¬ 
feers  went  through  their  diffri&s,  and  afked,  in  all  fuch 
manfions  as  eould  be  fuppofed  to  harbour  want,  if  the 
inhabitants  flood  in  need  of  fupport  ?  The  queftion  to 
all  fueh  poor  as  wiffied  for  relief,  and  were  able  to  fpin, 
was,  Whether  they  did  earn  by  their  work  is.  6d.  a- 
week?  for  experience  had  taught  the  inhabitants  of 
Hamburgh,  that  many  poor  live  upon  that  fum  ;  and 
they  knew  enough  of  their  poor  to  fuppofe,  that  is.  6d. 
avowed  earning  was  equal  to  fomething  more.  If  the 
anfwer  was  affirmative,  the  pauper  flood  not  in  need  of 
weekly  afiiftanee.  If  it  was  negative,  work  was  given 
him,  whieh,  by  being  paid  30  per  cent,  above  its  value, 
afforded  him  is.  6d.  a- week  eafily,  if  he  was  even  an 
indifferent  hand.  The  far  more  frequent  cafes  were 
partial  inability  by  age,  or  weaknefs,  or  want  of  (kill. 
Tor  poor  of  the  latter  defeription  a  fchool  was  opened, 
and  in  three  months  time  the  bufinefs  was  eafily  learnt. 
During  that  time,  the  pauper  got  firft  2s.  a- week,  and 
every  week  afterwards  2d.  lefs,  till  in  the  twelfth  week 
he  got  nothing  at  all  but  his  earnings,  and  W'as  difmif- 
fed,  with  a  wheel  and  a  pound  of  flax  gratis. 

The  quantity  of  work  which  difabled  poor  wTere  ca¬ 
pable  of  doing  in  a  week  was  eafily  and  accurately  af- 
certained  by  a  week’s  trial  in  the  fpinning-fchool.  The 
refult  was  produced  weekly  before  appointed  members 
of  the  committee,  and  the  fum  which  the  poor  eould 
earn  was  noted  down  in  their  fmall  books.  The  over- 
feer  was  direded  to  pay  them  weekly  what  their  earn¬ 
ings  fell  fhort  of  is.  6d.  in  every  fuch  week,  when  it 
appeared  from  their  books  that  they  had  earned  to  the 
known  extent  of  their  abilities.  From  that  moment  ap¬ 
plications  became  lefs  frequent;  and  the  committee  had 
an  infallible  ftandard  for  diftinguilhing  real  want:  for 
whenever  the  pauper,  if  in  health  (if  not,  he  was  pecu¬ 
liarly  provided  for),  had  not  earned  what  he  eould, 
then  he  had  either  been  lazy,  or  had  found  more  lucra¬ 
tive  work  ;  in  either  cafe,  he  was  not  entitled  to  a  re¬ 
lief  for  that  week,  whatever  he  might  be  for  the  fol- 

mode  of  providing  for  the  poor,  which  attraCIed 
the  notiee  and  obtained  the  eulogium  of  the  minifter 
and  the  Britifh  houfe  of  commons,  has  for  fix  years 
been  in  Hamburgh  attended  with  the  happieft  confe- 
quences.  In  the  ffreets  of  that  city  a  beggar  is  rarely 
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to  be  feen,  whilff  thofe  who  fland  in  need  of  the  chari¬ 
table  contributions  of  the  rich,  are  mueh  more  comfort¬ 
ably,  as  well  as  at  much  lefs  expenee,  maintained  at 
home,  with  their  children  about  them,  than  they  could 
be  in  work-houfes,  under  the  management  of  mercenary 
overfeers.  For  a  fuller  account  of  this  judicious  inftitu- 
tion,  we  muft  refer  the  readers  to  Voght’s  Aecount  of 
the  Management  of  the  Poor  in  Hamburgh,  finee  the 
year  1788,  in  a  Letter  to  fome  Friends  of  the  Poor  in 
Great  Britain. 

WORLD,  the  afiemblage  of  parts  which  compofe 
the  globe  of  the  earth.  See  Geography  and  Astro¬ 
nomy. 

WORM,  in  Gunnery,  a  ferew  of  iron,  to  be  fixed  on 
the  end  of  a  rammer,  to  pull  out  the  wad  of  a  firelock, 
carabine,  or  piftol,  being  the  fame  with  the  wad-hook, 
only  the  one  is  more  proper  for  fmall  arms,  and  the 


other  for  cannon. 

Worm,  in  Chemiflry ,  is  a  long  winding  pipe,  pla- 
eed  in  a  tub  of  water,  to  cool  and  eondenfe  the  vapours 
in  the  diftillation  of  fpirits. 

Blind -Wo  EM,  or  Slow-WORM.  See  Anguis,  Er- 
PETOLOGY  Index . 

Earth-WORM,  See  LUMBRICUS,  HELMINTHOLOGY 
Index . 

GIow-Worm.  See  Lampyris,  Entomology  Index. 
Silk  Worm .  See  Silk,  N°  5. 

WORMS,  Vermes.  See  Helminthology  and 

CONCHOLOGY. 

Worms,  in  the  human  body.  See  Medicine,  N° 

407. 

Worms,  in  Wfes.j  See  Farriery. 

Worms,  in  dogs,  y 

Worms  for  bait.  See  Fishing. 

Worms,  an  ancient,  large,  and  famous  city  of  Ger¬ 
many,  in  the  palatinate  of  the  Rhine,  with  a  bifhop’s 
fee,  whofe  bifliop  is  a  fovereign  and  prinee  of  the  em¬ 
pire.  It  is  a  free  and  imperial  eity,  and  the  inhabitants 
are  Proteftants.  In  the  war  of  1689  it  was  taken  by 
the  Freneh,  who  almoft  redueed  it  to  afhes.  The  bi- 
fhop  afterwards  built  a  new  palaee  in  it;  and  it  is  fa¬ 
mous  for  a  diet  held  here  in  1521,  at  which  Luther  sf- 
fifled  in  perfon.  The  Proteftants  have  lately  built  a 
handfome  church,  where  Luther  is  reprefented  as  ap¬ 
pearing  at  the  diet.  It  is  noted  for  the  excellent  wine 
that  grows  in  the  neighbourhood,  which  they  eall  our 
Lady's  milk.  In  the  campaign  of  1743,  King  Geo.  II. 
took  up  his  quarters  in  this  eity,  and  lodged  at  the  bi- 
fhop’s  palaee  after  the  battle  of  Dettingen.  It  is  feated 
on  the  weftern  bank  of  the  Rhine,  14  miles  north- weft 
of  Heidelberg,  20  fouth-eafl  of  Mentz,  and  32  fouth- 
weft  of  Franckfort.  E.  Long.  8.  29.  N.  Lat.  49.  32. 

WORMING  of  Dogs.  All  dogs  have  certain 
firings  under  their  tongues,  by  tnoft  ealled  a  worm; 
this  muft  be  taken  out  when  they  are  about  two  months 
old,  with  the  help  of  a  fharp  knife  to  flit  it,  and  a  fhoe- 
maker’s  awl  to  raife  it  up;  you  muff;  be  eareful  to  take 
all  out,  or  elfe  your  pains  is  to  little  purpofe  ;  for  till 
then  he  will  be  hardly  ever  fat  and  right,  in  regard  the 
worm  or  firing  will  grow  foul  and  troublefome,  and 
hinder  his  reft  and  eating.  This  cruel  operation  is  ge¬ 
nerally  reeommended  as  a  preventive  of  madnrfs  in 
dogs,  or  at  leail  as  d Tabling  them,  if  mad,  from  biting 
in  that  condition. 

In  this  operation,  of  which  the  vulgar  account  is  gi- 
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Worming  ren  above,  which  we  have  juftly  denominated  a  cruei  one, 
w  II  it  is  not  a  firing  that  is  removed,  but  the  duCl  by  which 

■j—  —  the  faliva  is  conveyed  from  the  gland  in  which  it  is  fe- 

ereted  to  the  mouth  for  the  purpofe  of  mixing  with  the 
food  and  promoting  its  deglutition  and  digeftion.  Now 
this  operation  by  no  means  prevents  the  animal  from 
biting,  nor  can  it,  in  our  opinion,  obftruCt  the  flow  of 
the  faliva  by  which  the  dreadful  difeafe  hydrophobia  is 
communicated. 

WORM  I  US,  Olaus,  a  learned  Danifti  phyfician, 
born  in  1588  at  Arhufen  in  Jutland.  After  beginning 
his  fludies  at  home,  he  fludied  at  feveral  foreign  univer- 
fities,  and  travelled  to  various  parts,  of  Europe  for  im¬ 
provement.  He  returned  to  his  native  country  in  1613, 
and  was  made  profefTor  of  the  belles  lettres  in  the  uni- 
verfity  of  Copenhagen.  In  1615,  he  was  tranflated  to 
the  chair  of  the  Greek  profefTor  •,  and  in  1624  to  the 
profefforfliip  of  phyfic,  which  he  held  to  his  death. 
Thefe  occupations  did  not  hinder  him  from  pra&ifing  in 
his  profeflion,  and  from  being  the  fafhionable  phyfician  : 
the  king  and  court  of  Denmark  always  employed  him  j 
and  Chriflian  IV.  as  a  recompenfe  for  his  fervices,  con¬ 
ferred  on  him  a  canonry  of  Lunden.  He  publifhed 
fome  pieces  on  TubjeCts  relating  to  his  profeflion,  feveral 
works  in  defence  of  Ariftotle’s  philofophy,  and  feveral 
concerning  the  antiquities  of  Denmark  and  Norway  ; 
for  which  latter  he  is  principally  regarded,  as  they  are 
very  learned,  and  contain  many  curious  particulars.  He 
died  in  1654. 

WORMWOOD.  See  Artemisia,  Botany  In¬ 
dex, 

WORSHIP  of  God  (cultus  Dei),  amounts  to  the 
fame  with  what  we  otherwife  call  religion .  This  wor¬ 
ship  confifl3  in  paying  a  due  refpeCt,  veneration,  and 
homage  to  the  Deity,  under  a  certain  expectation  of  re¬ 
ward.  And  this  internal  refpeCt,  See.  is  to  be  fliown 
and  teftified  by  external  aCts  \  as  prayers,  facrifices, 
thankfgivings,  &c. 

The  Quietifts,  and  fonte  other  myftic  divines,  fet 
afide  not  only  all  ufe  of  external  worfhip,  but  even  the 
confideration  of  rewards  and  punifliments.  Yet  even 
the  heathens  had  a  notion  that  God  did  not  require  us 
to  ferve  him  for  nought :  “  Dii  quamobrem  colendi  Tint 
(fays  Cicero),  non  intelligo,  nullo  nec  accepto  ab  illis 
ncc  fperato  bono.” 

#  The  fchool-divines  divide  worfhip  into  divers  kinds, 
viz.  latria,  that  rendered  to  God  ;  and  idololatria ,  that 
rendered  to  idols  or  images.  To  which  the  Romanifls 
add,  dulia,  that  rendered  to  faints  ;  and  hyperdulia ,  that 
to  the  Virgin.  Some  theological  writers  have  obferved, 
that  the  Greek  word,  7T£o<ncwioj,  to  worjhip ,  is  not  de¬ 
fen  ptive  only  of  the  honour  which  is  appropriated  to 
God,  but  is  indifferently  ufed  to  fignify  the  honour  and 
refped  which  are  paid  to  fuperiors  of  all  kinds  in  heaven 
ur  on  earth.  Accordingly,  they  have  diflinguifhed  be¬ 
tween  civil  and  religious  worfhip. 

That  it  is  the  duty  of  man  to  worfhip  his  Maker,  has 
been  fufficiently  proved  under  other  articles  (fee  Pray¬ 
er  ;  and  Theology,  N°  40—45.).  It  is  not  indeed 
eafdy  to.  be  conceived  how  any  one  who  has  tolerably 
juft  notions  of  the  attributes  and  providence  of  God, 
can  poflibly  negleCt  the  duty  of  private  worfhip  ;  and 
though  we  have  admitted  in  the  lafl  of  the  two  articles 
referred  to,  that  public  worfhip  does  not  Teem  to  be  en¬ 
joined  in  that  fyflem  which  is  called  the  religion  of.  mi. 


ture ,  yet  it  is  moll  exprefsly  commanded  by  the  religion 
of  Christ,  and  will  be  regularly  performed  by  every 
one  who  refie&s  on  its  great  utility. 

As  the  illiterate  vulgar  cannot  form  to  themfelves 
correCt  notions  of  the  divine  providence  and  attributes, 
it  is  obvious,  that  without  the  inftitution  of  public  wor¬ 
fhip,  they  would  never  think  of  worfhipping  God  at  all, 
unlefs  perhaps  occafionally,  when  under  the  preffure  of 
fome  fevere  calamity  ;  but  occafional  worfhip,  the  off- 
fpring  of  compulfion,  could  have  little  of  the  refigned 
fpirit  of  true  devotion.  Ignorant,  however,  as  the  low- 
eft  of  the  vulgar  are,  and  neceffarily  muft  be,  it  cannot 
be  denied,  that  in  moft  Chriftian  countries,  perhaps  in 
all,  they  are  more  accurately  acquainted  with  the  firft 
principles  of  religion,  and  the  laws  of  morality,  than 
even  the  leaders  of  barbarous  nations.  This  fuperiority 
is  doubtlefs  owing  in  fome  meafure  to  their  accefs  to  the 
Sacred  Scriptures,  but  much  more,  we  are  perfuaded,  to 
the  inftruCtion  which  they  receive  in  the  affemblies 
which  they  frequent  for  public  worfhip.  If  this  be  ad¬ 
mitted,  public  worfhip  may  be  eafily  proved  to  be  the 
duty  of  every  individual  of  the  community  :  For  were 
thofe,  who  may  be  fuppofed  to  fland  in  no  need  either 
of  the  contagion  of  fociety  to  kindle  their  own  devotion, 
or  of  the  preaching  of  a  clergyman  to  inftruCt  them  in 
the  doCtrines  and  precepts  of  the  gofpel,  “  to  forfake, 
on  thefe  accounts,  the  affembling  themfelves  together, 
as  the  manner  of  fome  is,”  religious  affemblies  and  pub¬ 
lic  worfhip  would  very  quickly  fall  into  univerfal  difufe* 
Man  is  an  animal  prone  to  imitation  \  and  every  order 
in  fociety  is  ambitious  of  treading  in  the  footfteps  of  the 
order  immediately  above  it.  Were  the  wife  and  the 
good,  therefore,  permitted  to  abfent  themfelves  from  the 
affemblies  inflituted  for  the  public  worfhip  of  the  Crea¬ 
tor  and  Redeemer  of  the  world,  others  would  quickly 
follow  their  example  \  impelled  to  it  not  only  by  this 
univerfal  propenfity,  but  by  the  additional  motive  of 
wifhing  to  appear  both  to  the  world  and  to  themfelves 
as  wife  and  as  good  as  their  privileged  neighbours.  The 
confequence  is  obvious :  one  man  would  flay  from 
church  with  the  ferious  intention  perhaps  of  employing 
the  Lord’s  day  in  private  devotion  and  religious  ltudy  \ 
another,  following  his  example,  would  abfent  himfelf 
upon  the  fame  pretence,  but  would  in  reality  wafte  the 
day  in  dozing  indolence  or  in  fecret  fenfuality.  For 
thefe  and  other  reafons  which  might  be  eafily  afTigned, 
no  fincere  Chriflian  will  think  himfelf  at  liberty  to  dif- 
pute  a  praCtice  enjoined  by  the  infpired  preachers  of 
his  religion,  coeval  with  the  inftitution,  and  retained 
by  every  fed  into  which  it  has  ftnee  been  unhappily  di¬ 
vided. 

As  Chriftian  worfhip  confifts  of  prayers  and  praifes, 
it  has  been  a  matter  of  fome  debate  whether  it  is  moft 
properly  performed  by  preconcerted  forms  or  liturgies, 
or  by  extemporaneous  addreffes  to  the  Almighty.  Both 
thefe  modes  have  their  advantages  and  disadvantages  \ 
and  by  the  facred  writers  neither  of  them  is  preferibed 
in  oppofition  to  the  other. 

'The  advantages  of  a  liturgy  are,  that  it  prevents  ab- 
furd,  extravagant,  or  impious  addreffes  to  God,  which 
the  folly  or  enthufiafm  of  individuals  muft  always  be  in 
danger  of  producing  \  it  gives  the  congregation  an  op¬ 
portunity  of  joining  in  the  prayers  which  are  put  up  for 
them,  which  they  cannot  poffibly  do  in  a  feries  of  ex¬ 
temporaneous  petitions,  fince  before  they  can  affent  to 
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any  one  of  tliefe  and  make  it  their  own,  their  attention 
T°rt-  is  neceffarily  called  away  to  that  which  fuccedsit;  and 
^  it  relieves  the  clergyman  from  the  labour  of  compofi- 
tion,  which  feems  incompatible  with  that  fervour  which 
conftitutes  the  fpirit  of  devotion. 

The  difadvantages  of  a  fixed  liturgy,  which  are  the 
recommendations  of  extemporary  prayer,  are  principally 
two.  The  forms  compofed  in  one  age  muft,  by  the  un¬ 
avoidable  change  of  language,  circumtlances,  and  opi¬ 
nions,  become  in  fome  degree  unfit  for  another  ;  and 
the  perpetual  repetition  of  the  fame  form  of  words  is 
very  apt  to  produce  inattentive  laflitude  in  the  congrega¬ 
tion.  Would  the  clergy  of  the  church  of  England  take 
that  liberty  which  is  allowed  them  in  the  bidding  prayer 
before  fermon,  perhaps  the  fervice  of  that  church  would 
unite  in  itfelf  all  the  t  dvantages  both  of  liturgic  and  ex¬ 
temporary  worlhip.  We  have  only  to  add  on  this  fub- 
je6l,  that  public  prayers,  whether  precompofed  or  not, 
ought  to  be  compendious;  that  they  ought  to  exprefs 
jufl  conceptions  of  the  Divine  attributes ;  recite  fuch 
wants  as  the  congregation  are  likely  to  feel,  and  no 
other  ;  that  they  ought  to  contain  as  few  controverted 
propofitions  as  poflible  ;  and  that,  if  it  can  be  done 
without  offence,  the  pompous  ftyle  of  the Jlate  ttiould 
be  laid  afide  in  our  prayers  for  the  king,  and  all  that 
are  in  authority  ;  becaufe  in  every  a£l  which  carries  the 
mind  to  God,  human  greatnefs  mufl  be  annihilated. 

WORT,  the  infufion  of  malt,  of  which  beer  is  made. 
See  Brewing.  The  ufes  of  this  infufion  in  common 
affairs  are  well  known.  By  Dr  McBride  it  has  lately 
been  found  to  have  a  ftrong  antifeptic  virtue,  and  to  be 
ufeful  in  preventing  the  feurvy  and  other  difeafes  to 
which  failors  are  liable  ;  this  was  confirmed  by  Cap¬ 
tain  Cook  in  his  voyages.  See  Means  of  Preferring  the 
Health  of  Seamen . 

It  is  of  great  importance  to  the  manufacturer  to  be 
able  to  afeertain  with  facility  and  prccifion  the  real 
flrength  of  worts,  or  the  quantity  of  faccharine  matter 
contained  in  the  infufion.  This  is  accomplifiied  by  de¬ 
termining  the  fpecific  gravity  by  means  of  inflruments, 
which,  from  the  purpofe  to  which  they  are  applied,  have 
obtained  the  name  of faccharometers .  But  as  thefe  in¬ 
flruments,  from  the  very  nature  of  the  material  of  which 
they  are  conftruCled,  are  liable  to  confiderable  change, 
the  refults  which  they  afford  cannotlalways  be  depended 
on.  With  the  view  of  obviating  thefe  inconveniences, 
the  patent  areometrical  beads  have  been  invented  by 
Mrs  Lovi  of  Edinburgh.  We  have  already  noticed 
thefe  beads  on  account  of  their  accuracy,  fimplicity, 
and  facility  of  application  for  afeertaining  the  fpecific 
gravity,  or  the  real  flrength  and  value,  of  fpirituous  li¬ 
quors.  See  vol.  xix.  p.  599.  ;  and  we  now  recommend 
them  with  greater  confidence,  from  having  had  oppor¬ 
tunities  of  knowing  that  they  are  capable  of  a  more  ex¬ 
tended  application,  as  in  the  manufacture  of  acids,  and 
falts  of  different  kinds  ;  to  afeertain  the  flrength  of 
acids,  or  that  of  faline  folutions  in  bleaching  ;  to  deter¬ 
mine  the  flrength  of  liquids  employed  in  the  different 
proceffcs  of  calico  printing  and  dyeing,  and  not  only  for 
the  purpofe  of  examining  the  flrength  of  the  acids  em¬ 
ployed,  but  alfo  particularly  to  afeertain  the  denfity  or 
fpecific  gravity  of  the  colouring  matters  which  are  ufed 
in  thefe  arts,  fo  that  the  fame  degree  of  fhade  required 
may  be  always  obtained.  It  has  been  fuggefted,  that  thefe 
beads  might  be  conveniently  employed  in  determining 
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the  flrength  of  mineral  waters,  which,  it  Is  well  known, 
vary  confiderably  at  different  feafons  of  the  year. 

As  the  patent  beads  are  conftru&ed  on  the  fame  prin¬ 
ciple  from  800,  the  fpecific  gravity  of  alcohol,  to  2000, 
which  is  double  the  fpecific  gravity  of  water ;  and  as 
they  are  divided  into  different  feries,  each  of  which  in¬ 
cludes  a  range  of  fpecific  gravities  applicable  to  the  par¬ 
ticular  fluids,  the  denfity  or  flrength  of  which  is  requi¬ 
red,  we  have  no  hefitation  in  afferting  that  they  will  be 
found  extremely  convenient  and  ufeful  to  all  manufac¬ 
turers  and  dealers,  who  with  to  afeertain  with  accuracy 
the  real  flrength  and  value  of  liquids. 

It  has  been  objeCted  to  the  ufe  of  thefe  beads,  that 
they  require  a  longer  time  than  other  inflruments  in  ufing 
them.  The  fame  objection  has  been  made  to  the  intro¬ 
duction  of  other  new  inflruments,  the  application  of 
which  frequent  ufe  has  afterwards  rendered  familiar  and 
eafy.  We  have  had  opportunities  of  knowing  that  this 
objection  is  completely  obviated,  by  thofe  who  have 
been  accuflomed  to  ufe  the  beads.  They  find  that  they 
can  determine  the  fpecific  gravity  of  a  liquid  by  means 
of  the  beads  with  the  fame  facility,  and  in  as  fhort  a 
time,  as  with  any  other  inflrument. 

WOTTON,  Sir  Henry,  an  eminent  writer,  was 
the  fon  of  1  homas  Wotton,  Efq.  and  was  born  in  1568. 
He  ftudied  for  fome  time  at  New-college,  Oxford, 
whence  he  removed  to  Queen’s  college,  where  he  made 
a  great  progrefs  in  logic  and  philofophy  ;  wrote  a  tra¬ 
gedy  for  the  ufe  of  that  college,  called  Tancredo  ;  and 
afterwards  received  the  degree  of  mafler  of  arts.  After 
this,  leaving  the  univerfity,  he  travelled  into  France, 
Germany,  and  Italy  ;  and  having  fpent  about  nine  years 
abroad,  he  returned  to  England,  and  became  fecretary 
to  Robert  earl  of  Effex,  with  whom  he  continued  till 
that  earl  was  apprehended  for  high  treafon.  He  then 
retired  to  Florence,  where  he  became  known  to  the 
the  grand  duke  of  Tufcany,  who  fent  him  privately  with 
letters  to  James  VI.  king  of  Scotland,  under  the  name 
of  O&avio  Baldly  to  inform  that  king  of  a  defign  againfi: 
his  life.  Some  months  after  he  went  back  to  Florence ; 
but  King  James  coming  to  the  poffefiion  of  the  crown  of 
England,  Mr  Wotton  returned  home,  was  knighted  by 
his  majefty,  and  fent  ambaffador  to  the  republic  of  Ve¬ 
nice  ;  and  afterwards  was  employed  in  many  other  em¬ 
battles  to  that  and  other  courts  ;  but  the  only  reward  he 
obtained  for  thefe  fervices  was  his  having  the  provoflfhip 
of  Eton  conferred  upon  him  about  the  year  1623,  which 
he  kept  till  his  death,  which  happened  in  1639.  After 
his  deceafe  fome  of  his  manuferipts  and  printed  trails 
were  publittied  together  in  a  volume,  intitled,  Reliquix 
Wottoniance . 

Wotton,  Dr  William ,  a  learned  divine  and  writer, 
was  the  fon  of  Mr  Henry  Wotton,  B.  D.  reCtor  of 
Wrentham  in  Suffolk,  where  he  was  born  in  1666. 
He  was  educated  by  his  father,  a  gentleman  well  Ikillcd 
in  the  learned  languages  ;  under  whom  he  made  fuch 
amazing  proficiency,  that  at  five  years  of  age  it  is  faid 
he  could  render  feveral  chapters  of  the  gofpels  out  of 
Latin  and  Greek,  and  many  pfalms  in  Hebrew,  into  his 
mother  tongue.  When  he  was  very  young,  he  remem¬ 
bered  the  whole  of  almott  every  difeourfe  he  had  heard; 
and  often  furprifed  a  preacher  by  repeating  his  fermon 
tp  him.  He  was  admitted  into  Catharine-hall  in  Cam¬ 
bridge  fome  months  before  he  was  ten  years  old;  when 
the  progrefs  he  made  in  learning  in  that  univerfity  en- 
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gaged  Dr  Duport,  then  mafter  of  Magdalen  college, 
and  dean  of  Peterborough,  to  write  an  elegant  copy  of 
Latin  verfes  in  his  praife.  In  1679  he  took  the  degree 
of  bachelor  of  arts  when  he  was  but  twelve  years  and 
live  months  old  ;  and  the  winter  following  he  was  in¬ 
vited  to  London  by  Dr  Gilbert  Burnet,  then  preacher 
at  the  Rolls,  who  introduced  him  to  mod  of  the  learned 
men  in  that  city,  and  particularly  to  Dr  William  Lloyd, 
bifhop  of  St  Alaph  3  to  whom  he  recommended  himfelf 
by  repeating  to  him  one  of  his  fermons,  as  Dr  Burnet 
had  engaged  he  fhould.  In  1691  he  commenced  bache¬ 
lor  of  divinity.  The  fame  year  Bifliop  Lloyd  gave  him 
the  finecure  of  Llandrillo,  in  Denbighshire.  He  was 
afterwards  made  chaplain  to  the  earl  of  Nottingham, 
then  fecretary  of  date,  who  prefented  him  to  the  redory 
of  Middleton  Keynes,  in  Bucks,  and  to  whom  he  dedi¬ 
cated  his  Refleffions  upon  Ancient  and  Modern  Learn¬ 
ing.  In  1705,  Bifhop  Burnet  gave  him  a  prebend  in 
the  church  of  Salifbury  $  and  in  1707,  Arch  bifliop  Te- 
nifo n  prefented  him  with  the  degree  of  dodor  of  divi¬ 
nity  :  but  in  1714,  the  difficulties  he  laboured  under 
with  refped  to  his  private  fortune,  obliged  him  to  retire 
into  South  Wales,  where  he  was  treated  with  great 
kindnefs  and  humanity  by  the  gentlemen  of  that  coun¬ 
try  3  and  wrote  there  the  “  Memoirs  of  the  Cathedral 
Churches  of  St  David’s  and  Landaff,”  and  his  “  Mif- 
cellaneous  Difcourfes  relating  to  the  Traditions  and 
Ufages  of  the  Scribes  and  Pharifees  3”  which  were  af¬ 
terwards  printed.  He  died  in  1726.  .  This  great  man 
was  remarkable  for  his  humanity  and  friendlinefs  of  tem¬ 
per  3  the  narrow nefs  of  a  party  fpirit  never  broke  in  up¬ 
on  any  of  his  friendfhips  ;  and  his  time  and  abilities  were 
at  the  fervice  of  any  perfon  who  was  making  advances 
in  real  learning.  He  wrote,  befides  the  above  works, 

1.  A  Hiftory  of  Rome.  2.  A  Defence  of  his  Reflec¬ 
tions  upon  Ancient  and  Modern  Learning.  3.  A  Dif- 
courfe  concerning  the  Languages  of  Babel.  4.  Advice 
to  a  young  Student,  with  a  Method  of  Study  for  the 
firft  four  Years  5  and  other  learned  pieces. 

WOUNDS,  in  Surgeri/,  have  been  divided  into 
Jimple,  contufed  or  lacerated ,  and  gun-Jljot . 

Of  Simple  Wounds. — The  firft  thing  to  be  confidered 
in  the  infpeffion  of  a  wound  is,  whether  it  be  likely  to 
prove  mortal  or  not.  This  knowledge  can  only  be  had 
from  anatomy,  by  which  the  furgeon  will  be  able  to  de¬ 
termine  what  parts  are  injured  ;  and,  from  the  offices 
which  thefe  parts  are  calculated  to  perform,  whether  the 
human  frame  can  fubfift  under  fuch  injuries.  It  is  not, 
however,  eafy  for  the  moft  expert  anatomift  always  to 
prognofticate  the  event  with  certainty  3  but  this  rule  he 
ought  always  to  lay  down  to  himfelf,  to  draw  the  moft 
favourable  prognofis  the  cafe  will  bear,  or  even  more 
than  the  rules  of  his  art  will  allow.  This  is  particular¬ 
ly  incumbent  on  him  in  fea-engagements,  where  the 
fentence  of  death  is  executed  as  foon  as  pronounced,  and 
the  miferable  patient  is  thrown  alive  into  the  fea,  upon 
the  furgeon’s  declaring  his  wound  to  be  mortal.  There 
are,  befides,  many  inftances  on  record,  where  wounds 
have  healed,  which  the  moft  fkilful  furgeons  have  deem¬ 
ed  mortal.  The  following  wounds  may  be  reckoned 
mortal. 

1.  Thofe  which  penetrate  the  cavities  of  the  heart, 
and  all  thofe  wounds  of  the  vifeera  where  the  large 
blood-veffels  are  opened  3  becaufe  their  fituation  will 

4, 


not  admit  of  proper  applications  to  reftrain  the  flux  of  Wounds, 
blood. 

2.  Thofe  which  entirely  cut  off  the  paffage  of  the 
nervous  influence  through  the  body.  Such  are  wounds 
of  the  brain,  cerebellum,  medulla  oblongata,  and  fpinal 
marrow.  Wounds  likewife  of  the  fmall  blood-veffels 
within  the  brain  are  attended  with  great  danger,  from 
the  effufed  fluids  preffing  upon  the  brain.  Nor  is  there 
lefs  danger  where  the  nerves  which  tend  to  the  heart  are 
wounded,  or  entirely  divided  3  for,  after  this,  it  is  im- 
poffible  for  the  heart  to  continue  its  motion. 

3.  All  wounds  which  entirely  deprive  the  animal  of 
the  faculty  of  breathing. 

4.  Thofe  wounds  which  interrupt  the  courfe  of  the 
chyle  to  the  heart ;  fuch  are  wounds  of  the  receptacle  of 
the  chyle,  thoracic  duff,  and  larger  laff  eals,  &c. 

5.  There  are  other  wounds  which  prove  fatal  if  ne- 

gleff  ed  and  left  to  nature  :  fuch  are  wounds  of  the  lar¬ 
ger  external  blood-velfels,  which  might  be  remedied  by 
ligature.  Wounds  of  fuch  parts  generally  prove  fatal  3 
and  though  a  few  inttances  may  have  occurred  where 
people  have  recovered  after  them,  yet  they  are  al¬ 
ways  to  be  confidered  as  extremely  dangerous.  Por¬ 
tions  of  the  brain  have  been  deftroyed,  and  wounds  have 
been  made  into  it,  and  the  patients  have  lived.  It  is 
poffible,  too,  that  the  thoracic  duff  might  be  wounded 
and  the  patient  live  3  Mr  A.  Cooper  having  ftiown,  in 
a  very  ingenious  paper  in  the  Medical  Records  and  Re- 
fearches,  that  it  may  become  obftruffed,  and  the  chyle 
conveyed  into  the  fyftem  by  anaftomofing  lympha- 
tics.  .  2 

In  examining  wounds,  the  next  confideration  is,  whe-  Symptoms 
ther  the  parts  injured  are  fuch  as  may  be  fuppofed  to  of  wounds 
induce  dangerous  fymptoms,  either  immediately  or  at in 
fome  period  during  the  courfe  of  the  cure.  In  order  toj^jj* 
proceed  with  any  degree  of  certainty,  it  is  neccffary  to 
be  well  acquainted  with  thofe  fymptoms  which  attend 
injuries  of  the  different  parts  of  the  body.  If  the  fkin 
and  part  of  the  cellular  fubftance  are  only  divided,  the 
firft  effeffs  are  an  effufion  of  blood  3  the  lips  of  the 
wound  retraff,  become  tumefied,  red  and  inflamed, 
leaving  a  gap  of  confiderable  widenefs  according  to  the  ^ 
length  and  deepnefs  of  the  wound.  If  a  very  confider-  of  wounds* 
able  portion  of  fkin  and  cellular  fubftance  is  divided,  a  of  the  fkin 
flight  fever  feizes  the  patient  3  the  effufion  of  blood  in 
the  mean  time  flops,  and  the  wound  is  partly  filled  upftaance< 
with  a  cake  of  coagulated  blood.  Below  this  cake,  the 
fmall  veflels  pour  forth  a  clear  liquor,  which  in  a  fhort 
time  is  converted  into  pus  (fee  the  articles  Pus  and  Mu¬ 
cus).  Below  this  pus  granulations  of  new  flefh  arife, 
the  cake  of  coagulated  blood  loofens,  a  new  fkin  covers 
the  place  where  the  wound  was,  and  the  whole  is  heal-  . 
ed  up  3  and  there  only  remains  a  mark,  called  a  cica¬ 
trix  or  fear ,  fhowing  where  the  injury  had  been  re¬ 
ceived.  4 

All  wounds  are  accompanied  with  a  confiderable  de-Qfthe®^’ 
gree  of  pain,  efpecially  when  the  inflammation  comes cks. 
on,  though  the,  divifion  reaches  no  farther  than  the  fkin 
and  cellular  fubftance.  If  the  mufcular  fibres  are  di¬ 
vided,  the  pain  is  much  greater,  becaufe  the  found  part 
of  the  mufcle  is  ftretched  by  the  contraffion  of  the 
divided  part  and  the  affion  of  the  antagonift  mufcle, 
which  it  is  now  lefs  fitted  to  bear.  The  wound  alfo 
gapes  much  more  than  where  the  cellular  fubftance  is 
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alone  divided,  infomuch  that,  if  left  to  itfelf,  the  fkin 
will  cover  the  mufcular  fibres,  without  any  intervention 
of  cellular  fubflance  ,  and  not  only  a  very  unfightl/  ci¬ 
catrix  remains,  but  the  ufe  of  the  mufcle  is  in  feme  mea- 
fure  loll. — If  the  mufcle  happens  to  be  totally  divided, 
its  fibres  retradd  to  a  very  confiderable  diftance  ;  and  un- 
lefs  proper  methods  be  taken  to  bring  them  into  contadt, 
the  ufe  of  it  is  ever  afterwards  loft. 

If  by  a  wound  any  confiderable  artery  happens  to  be 
divided,  the  blood  flows  out  with  great  velocity,  and 
by  ftarts  ;  the  patient  foon  becomes  faint  with  lofs  of 
blood  *,  nor  does  the  haemorrhagy  ft  op  until  he  faints 
away  altogether  \  and  if  as  much  vis  vitce  ftill  remains 
as  is  fuflfieient  to  renew  the  operations  of  life,  he  reco¬ 
vers  after  fume  time,  and  the  wound  heals  up  as  ufual. 
The  part  of  the  artery  which  is  below  the  wound  in  the 
mean  time  becomes  ufelefs,  fo  that  all  the  inferior  part 
of  the  limb  would  be  deprived  of  blood,  were  it  not 
that  the  fmall  branches  fent  oft  from  the  artery  above 
the  wounded  place  become  enlarged,  and  capable  of 
carrying  on  the  circulation.  Nature  alfo,  after  a  won¬ 
derful  manner,  often  produces  new  veftels  from  the  fu- 
perior  extremity  of  the  divided  artery,  by  which  the  cir¬ 
culation  is  carried  on  as  formerly.  The  confcquences  of 
fuch  a  prof  ufe  haemorrhagy  may  be,  however,  very  dan¬ 
gerous  to  the  patient,  by  inducing  extreme  debility,  or 
an  univerfal  dropfv.  This  great  haemorrhagy  happens 
efpecially  where  the  artery  is  partially  divided  ;  becaufe 
then  the  veftel  cannot  contraft  in  fuch  a  manner  as  to 
clofe  the  orifice :  however,  if  the  wound  is  but  fmall, 
the  blood  gets  into  the  cellular  fubftance,  fwelling  up 
the  member  to  an  extreme  degree,  forming  what  is  cal¬ 
led  a  diffufed  aneurifm .  Thus  the  haemorrhagy  foon 
flops  externally,  but  great  raifehief  is  apt  to  flow  from 
the  confinement  of  the  extravafated  blood,  from  bring¬ 
ing  on  exterior  fuppuration  among  the  mufcles  and 
bones  *,  and  thus  not  only  the  ufe  of  the  limb  is  entirely 
loft,  but  the  patient  is  brought  into  great  danger  of  his 
life. 

Wounds  of  the  ligaments,  nerves,  and  tendons,  are 
likewife  attended  with  bad  confequences.  When  a  nerve 
erves,  and  js  entirely  divided,  the  pain  is  but  trifling,  though  the 
“ndons*  confequences  are  often  dangerous.  If  the  nerve  is  large, 
all  the  parts  to  which  it  is  diftributed  below  the  wound 
immediately  lofc  the  power  of  motion  and  fenfation. 
This,  however,  takes  place  only  when  all  or  the  great- 
eft  part  of  the  nerves  belonging  to  a  particular  part  are 
divided.  If  the  fpinal  marrow,  for  inftance,  be  divided 
near  the  head,  the  parts  below  foon  lofe  their  fenfation 
irrecoverably  ,  or  if  the  bundle  of  nerves  palling  out  of 
the  axilla  be  divided  or  tied,  fenfation  in  the  greateft 
part  of  the  arm  below  will  be  loft.  But  though  a  nerve 
fhould  be  divided,  and  a  temporary  palfy  be  produced, 
it  may  reunite,  and  perform  its  former  fun61ions.  If  a 
nerve  be  wrounded  only,  inftead  of  being  divided,  the 
worft  fymptoms  frequently  enfue. 

>fth7etho  Wounds  which  penetrate  the  cavities  of  the  thorax 
ax,  and  the  are  always  exceedingly  dangerous,  becaufe  there  is 
ifeera  fcarce  a  poflibility  of  all  the  vifeera  efcapmg  unhurt.  A 
7hicll il  wound  is  known  to  have  penetrated  the  cavity  of  the 
ontains.  |-]10rax  principally  by  the  difeharge  of  air  from  it  at 
each  infpiration,  by  an  extreme  difficulty  of  bieatlung, 
and  by  coughing  up  blood.  Such  wounds,  however,  are 
not  always  mortal  ;  the  lungs  have  frequently  been 
woimded,  and  yet  the  patient  has  recovered.— Wounds 


Wounds. 
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of  the  diaphragm  are  almoft  always  mortal,  cither  by 
inducing  fatal  convuliions  immediately,  or  by  the  afeent 
of  the  llomach,  which  the  preflurc  of  the  abdominal 
mufcles  forces  up  through  the  wound  into  the  cavity  of 
the  thorax  ;  of  this  Van  Swieten  gives  feveral  inftances. 

— Even  though  the  wound  do  not  penetrate  into  tho 
cavity  of  the  thorax,  the  very  worft  fymptoms  may  fol¬ 
low.  For  if  the  wound  defcends  deeply  among  the  ex¬ 
ternal  mufcles,  and  its  orifice  lies  higher,  the  extravafa¬ 
ted  blood  will  be  therein  colle£!ed,  ftagnate,  and  form 
various  linufes }  which  after  having  eroded  the  pleura, 
may  at  length  pafs  into  the  cavity  of  the  thorax.  The 
matter  having  once  found  a  vent  into  this  cavity,  will 
be  continually  augmenting  from  the  difeharge  of  the  fi- 
nuous  ulcer,  and  the  lungs  will  at  laft  fuffer  by  the  fur¬ 
rounding  matter.  If,  in  cafes  of  wounds  in  the  thorax, 
the  ribs  or  fternum  happen  to  become  carious,  the  cure 
will  be  extremely  tedious  and  difficult.  Galen  relates 
the  cafe  of  a  lad  who  received  a  blow  upon  his  fternum 
in  the  field  of  exercife  ;  it  was  firft  neglecled,  and  af¬ 
terwards  badly  healed  ;  but,  four  months  afterwards, 
matter  appeared  at  the  place  which  had  received  the 
blow.  A  phyfician  made  an  incifion  into  the  part,  and 
it  was  foon  after  cicatrized  :  but  in  a  fhort  time  a  new 
collection  made  its  appearance,  and  upon  a  fecond  inci¬ 
fion  the  wound  refufed  to  heal.  Galen  found  the  fter- 
num  carious  \  and  having  cut  off  the  difeafed  part,  the 
pericardium  itfelf  was  obferved  to  be  corroded, fo  that  the 
heart  could  be  feen  quite  naked  \  notwithftanding  which, 
the  wound  was  cured  in  no  very  long  time. 

There  is  fometimes  difficulty  in  determining  whether 
the  wound  has  really  penetrated  into  the  thorax  or  into  - 
the  abdomen  ;  for  the  former  defcends  much  farther  to¬ 
wards  the  fides  than  at  the  middle.  But  as  the  lungs 
are  almoft  always  wounded  when  the  cavity  of  the  tho¬ 
rax  is  penetrated,  the  fymptoms  arifing  from  thcncc  can 
fcarcely  be  miftaken. — Another  fymptom  which  fre¬ 
quently,  though  not  always,  attends  wounds  of  the  tho¬ 
rax,  is  an  emphyfema.  This  is  occafioned  by  the  air 
efcaping  from  the  wounded  lungs,  and  infinuating  itfelf 
into  the  cellular  fubftance  \  which  being  pervious  to  it 
over  the  whole  body,  the  tumor  paffes  from  one  part  to 
another,  till  at  laft  every  part  is  inflated  to  a  furprifmg 
degree.  An  inftance  is  given  in  the  Memoirs  of  the 
Royal  Academy,  of  a  tumour  of  this  kind,  which  on 
the  thorax  was  eleven  inches  thick,  on  the  abdomen 
nine,  on  the  neck  fix,  and  on  the  reft  of  the  body  four  •, 
the  eyes  were  in  a  great  meafure  thruft  out  of  their  or¬ 
bits  by  the  inflation  of  the  cellular  fubftance  ;  and  the 
patient  died  the  fifth  day.  This  was  occafioned  by  a 
ftab  with  a  fword.  g 

Wounds  of  the  abdomen  are  not  lefs  dangerous  than  Of  the  ab- 
thofe  of  the  thorax,  on  account  of  the  importance  of  Aomen  and 
the  vifeera  which  it  contains. .  When  the  wmund  does  *ts  V1^ccra* 
not  penetrate  the  cavity,  there  is  fome  danger  of  a  her¬ 
nia  being  formed  by  the  protrufion  of  the  peritonaeum 
through  the  weakened  integuments,  and  the  danger  is 
greater  the  larger  the  wround  is.  Thofe  wounds  which 
run  obliquely  betwixt  the  interftices  of  the  mufcles  often 
produce  finuous  ulcers  of  a  bad  kind.  For  as  there  is  a 
large  quantity  of  fat  interpofed  everywhere  betwixt  the 
mufcles  of  the  abdomen,  if  a  wound  happens  to  run  be¬ 
tween  them,  the  matter  there  colle&ed,  not  meeting  * 
with  free  egrefs  through  the  mouth  of  the  wound,  often 
makes  its  way  in  a  furprifing  manner  through  the  cellu¬ 
lar  . 
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lar  fubdance,  and  forms  deep  finuofities  between  the 

W  v - mufeles  ;  in  which  cafe  the  cure  is  always  difficult,  and 

fometimes  impoffible. 

If  a  large  wound  penetrate  the  cavity  of  the  abdo¬ 
men,  fome  of  the  vifeera  will  certainly  be  protruded 
through  it ;  or  if  the  wound  is  but  fmall,  and  clofed  up 
with  fat  fo  that  none  of  the  intellines  can  be  protruded, 
we  may  know  that  the  cavity  of  the  abdomen  is  pierced, 
and  probably  fome  of  the  vifeera  wounded,  by  the  acute 
pain  and  fever,  palenefs,  anxiety,  faintings,  hiccough, 
cold  fweats,  and  weakened  pulfe,  all  of  which  accom¬ 
pany  injuries  of  the  internal  parts.  The  mifehiefs  which 
attend  wounds  of  this  kind  proceed  not  only  from  the 
injury  done  to  the  vifeera  themfelves,  but  from  the  ex- 
travafation  of  blood  and  the  difeharge  of  the  contents  of 
the  inteftines  into  the  cavity  of  the  abdomen  ;  which, 
being  of  a  very  putrefeent  nature,  foon  bring  on  the 
mofl  violent  diforders.  Hence  wounds  of  the  abdomi¬ 
nal  vifeera  are  very  often  mortal.  This,  however,  is 
not  always  the  cafe,  for  the  fmall  intellines  have  been 
totally  divided,  and  yet  the  patient  has  recovered. 
Wounds  both  of  the  fmall  and  large  intellines  have 
healed  fpontaneoufly,  even  when  they  were  of  fuch  mag¬ 
nitude  that  the  contents  of  the  inteftine  were  freely  dis¬ 
charged  through  the  wound  into  the  abdomen,  and  after 
part  of  the  inteftine  itfelf  has  been  protruded  through 
the  wound  of  the  integuments. 

When  the  mefentery  is  injured,  the  danger  is  ex¬ 
treme,  on  account  of  its  numerous  veffels  and  nerves. 
Wounds  of  the  liver,  fpleen,  and  pancreas,  are  alfo  ex¬ 
ceedingly  dangerous,  although  there  are  fome  inftances 
of  the  fpleen  being  cut  out  of  living  animals  without 
any  conliderable  injury. 

From  the  preceding  account  of  the  fymptoms  attend¬ 
ing  wounds  in  the  different  parts  of  the  body,  the  fur- 
geon  may  be  enabled  to  judge  in  fome  meafure  of  the 
event  ;  though  it  mull  always  be  remembered,  that 
wounds,  even  thofe  which  Teemed  at  firft  to  be  of  the 
flighted;  nature,  have,  contrary  to  all  expectation,  proved 
mortal,  chiefly  by  inducing  convulfions,  or  a  locked  jaw  ; 
fo  that  no  certain  prognoftic  can  be  drawn  on  fight  of 
recent  wounds.  We  ftiall  now,  however,  proceed  to 
confider  their  treatment. 

Treatment  ^01'  c^re  wounds,  it  has  been  already  cbferved, 

of  wounds  ancients  imagined  balfams,  the  juice  of  herbs, 

&c.  to  be  fpecifics.  In  after-ages,  and  in  countries 
where  balfams  are  not  eafily  to  be  procured,  falves  were 
fubftituted  in  their  place  ;  and  even  at  this  day  there 
are  many  who  reckon  a  falve  or  ointment  elfentially  ne- 
eelfary  for  healing  the  flighted  cut.  It  is  certain,  how¬ 
ever,  that  the  cure  of  wounds  cannot  be  effeded,  nay, 
not  even  forwarded  in  the  leaft,  by  ointments,  unlefs  in 
particular  cafes.  That  power  which  the  human  frame 
has  of  repairing  the  injuries  done  to  itfelf,  which  by 
phyficians  is  called  vis  medicatrix  nature,  is  the  foie 
agent  in  curing  external  injuries  •,  and  without  this  the 
mod  celebrated  balfams  would  prove  ineffeaual.  When 
a  wound  has  been  made  with  a  diarp  indrument,  and 
is  not  extenfive,  if  it  be  immediately  cleaned  and  all 
iue  extravafated  blood  fucked  (a)  out  or  walked  away,  it 


will  almoft  always  heal  by  adhejion .  When  2  wound  Wounds, 
does  not  heal  by  this  procefs,  there  are  three  dages  to 
be  obferved  in  its  cure  5  the  fird,  called  fuppuration, 
which  takes  place  when  the  ends  of  the  wounded  veffels 
contra#  themfelves,  and  pour  out  the  liquor  which  is 
t  averted  into  pus.  As  foon  as  this  appeals,  the  fecond, 
or  granulating  dage,  in  which  the  deih  begins  to  grow 
up,  takes  place  ;  and  as  this  proceeds,  the  edges  of 
the  wound  acquire  a  line  bluilh  or  pearl  colour,  which 
is  that  of  the  new  fkin  beginning  to  cover  the  wound  as 
far  as  the  granulations  have  filled  it  up.  This  procefs 
continues,  and  the  Ikin  advances  from  all  Tides  towards 
the  centre,  which  is  called  the  cicatrizing  of  the  wound. 

For  the  promoting  of  each  of  thefe  proceffes,  feveral 
ointments  were  formerly  much  in  vogue.  But  it  is 
now  found,  that  no  ointment  whatever  is  capable  of 
promoting  them  ;  and  that  it  is  only  neceffary  to  keep 
the  wound  clean,  and  to  prevent  the  air  from  having 
accefs  to  it.  This,  indeed,  nature  takes  care  to  do,  by 
covering  the  wound  with  a  cake  of  coagulated  blood  ; 
but  il  a  wound  of  any  confiderable  magnitude  diould  be 
left  entirely  to  nature,  the  pus  would  form  below  the 
cruft  of  coagulated  blood  in  fuch  quantity,  that  it  would 
mod  probably  corrupt,  and  the  wound  degenerate  into 
a  corroding  ulcer.  It  is  neceffary,  therefore,  to  clcanfe 
the  wound  frequently  ;  for  this  purpofe  it  will  be  pro¬ 
per  to  apply  a  little  ointment  fpread  on  foft  feraped  lint. 

And,  in  a  healthy  body,  the  wound  will  heal  without 
farther  trouble.  As  to  the  ointment  employed,  it  is  al- 
moft  indifferent  what  it  be,  provided  it  has  no  acrid  or 
dimulating  ingredient  in  its  compofition  ;  hogs  lard  or 
the  fimple  ointment  of  the  Pharmacopeia  will  anfwer 
perfe#ly. 

But  though,  in  general,  wounds  thus  eafily  admit  of 
a  cure,  there  are  feveral  circumdances  which  require  a 
different  treatment,  even  in  fimple  divifions  of  the  fleftiy 
parts,  when  neither  the  membranous  nor  tendinous  parts 
are  injured.  Thefe  are,  1.  Where  the  wound  is  large, 
and  gapes  very  much,  fo  that,  if  allowed  to  heal  in  the 
natural  way,  the  patient  might  be  greatly  disfigured  by 
the  fear.  It  is  proper  to  bring  the  lips  of  the  wound 
near  to  each  other,  and  to  join  them  either  by  adhefive 
plader  or  by  future,  according  as  the  wound  is  fuper- 
ficial,  or  deep.  2.  When  foreign  bodies  are  lodged  in 
the  wound,  as  when  a  cut  is  given  by  glafs,  &c.  it  is 
neceffary  to  extra#  them,  before  the  wound  is  dreffed  : 
for  it  will  never  heal  until  they  are  difeharged.  When 
thefe  bodies  are  fituated  in  fuch  a  manner  as  not  to  be 
capable  of  being  extra#ed  without  lacerating  the  ad¬ 
jacent  parts,  which  wrould  occafion  violent  pain  and 
other  bad  fymptoms,  it  is  neceffary  to  enlarge  the 
wound,  fo  that  thefe  offending  bodies  may  be  eafily  re¬ 
moved.  I  his  treatment,  however,  is  chiefly  neceffary 
in  gundiot  wounds,  of  which  we  fhall  afterwards 
fpeak.  3.  When  the  wound  is  made  in  fuch  a  man¬ 
ner  that  it  runs  for  fome  length  below  the  fkin,  and  the 
bottom  is  much  lower  than  the  orifice,  the  matter  col- 
le#ed  from  all  parts  of  the  wound  will  be  lodged  in  the 
bottom  of  it,  where,  corrupting  by  the  heat,  it  will  de¬ 
generate  into  a  fidulous  ulcer.  To  prevent  this,  we 
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Wounds,  mud  ufe  comprcffes,  applied  fo  that  the  bottom  of  the 
^  1  wound  may  fuffer  a  more  conliderable  preffure  than  the 

upper  part  of  it.  Thus  the  matter  formed  at  the  bot¬ 
tom  will  be  gradually  forced  upwards,  and  that  formed 
at  the  up  pier  part  will  be  incapable  of  defcending  by  its 
weight  ;  the  divided  parts,  in  the  mean  time,  eafily 
uniting  when  brought  clofe  together.  Indeed,  the 
power  which  nature  has  of  uniting  different  parts  of 
the  human  body  is  very  furprifing  ;  for,  according  to 
authors  of  credit,  even  if  a  piece  of  flelh  be  totally  cut 
out,  and  applied  in  a  Ihort  time  afterwards  to  the  place 
from  whence  it  was  cut,  it  will  unite.  That  a  part  cut 
out  of  a  living  body  does  not  entirely  lofe  its  vital 
power  for  fome  time,  is  evident  from  the  modern  prac¬ 
tice  of  tranfplanting  teeth  •,  and  from  an  experiment  of 
Mr  John  Hunter’s,  where  he  put  the  tefticle  of  a  cock 
into  the  belly  of  a  living  hen,  and  the  tefticle  adhered 
to  the  liver,  and  became  conne£led  to  it  by  means  of 
blood-veffels*.  We  have  therefore  the  greateft  reafon 
to  hope,  that  the  divided  parts  of  the  human  body, 
when  clofely  applied  to  each  other,  will  cohere  without 
leaving  any  finus  or  cavity  between  them.  However, 
if  this  method  ftiould  fail,  and  matter  be  colle£ted  in  the 
depending  part  of  the  wound,  it  will  be  neceffary  to 
make  an  opening  in  that  part  in  order  to  let  it  out ; 
after  which  the  wound  may  be  cured  in  the  common 
way.  4.  During  the  courfe  of  the  cure,  it  fometimes 
happens  that  the  wound,  inftead  of  filling  up  with  gra¬ 
nulations  of  a  florid  colour,  flioots  up  into  a  glaffy-like 
fubftance  which  rifes  above  the  level  of  the  furrounding 
Ikin,  while,  at  the  fame  time,  inftead  of  laudable  pus,  a 
thin  ill-coloured  and  fetid  ichor  is  difeharged.  In  this 
cafe  the  lips  of  the  wound  lofe  their  beautiful  pearl  co¬ 
lour,  and  become  callous  and  white,  nor  does  the  cica¬ 
trizing  of  the  wound  at  all  advance.  When  this  hap¬ 
pens  in  a  healthy  patient,  it  generally  proceeds  from 
fome  improper  management,  efpecially  the  making  ufe 
of  too  many  emollient  and  relaxing  medicines,  an  im¬ 
moderate  ufe  of  balfams  and  ointments.  Frequently 
nothing  more  is  requifite  for  taking  down  this  fungus 
than  drefling  with  dry  lint  ;  at  other  times  deficcative 
powders,  fuch  as  calamine,  tutty,  calcined  alum,  &c. 
will  be  neceffary  ;  and  fometimes  red  precipitate  mer¬ 
cury  muft  be  ufed.  This  laft,  however,  is  apt  to  give 
great  pain,  if  fprinkled  in  its  dry  Jftate  upon  the  wound  ; 
it  is  therefore  moft  proper  to  grind  it  with  fome  yellow 
bafilicon  ointment,  which  makes  a  much  more  gentle, 
though  at  the  fame  time  an  efficacious  efcharotic. 
Touching  the  overgrown  parts  with  blue  vitriol  is  alfo 
found  very  effe&ual. 

Hitherto  we  have  confidered  the  wounded  patient  as 
otherwife  in  a  ftate  of  perfect  health  •,  but  it  muft  be  ob- 
ferved,  that  a  large  wound  is  capable  of  difordering  the 
fiyftem  to  a  great  degree.  If  the  patient  is  ftrong  and 
vigorous,  and  the  pain  and  inflammation  of  the  wound 
great,  conliderable  degree  of  fever  may  arife,  which  it 
will  be  neceffary  to  check  by  bleeding,  low  diet,  and 
other  parts  of  the  antiphlogiftic  regimen,  at  the  fame 
time  the  inflamed  lips  of  the  wound  and  parts  adjacent 
are  to  be  treated  with  emollient  fomentations  or  cata- 
plafms  till  the  pain  and  fvvelling  abate.  On  the  other 
hand,  it  may  happen,  W'hen  the  patient  is  of  a  weak  and 
lax  habit,  that  the  vis  vitte  may  not  be  fufficient  to  ex¬ 
cite  fuch  an  inflammation  in  the  wound  as  is  abfolutely 
neceffary  for  its  cure.  In  this  cafe,  the  edges  of  the 
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wround  look  pale  and  foft  ;  the  wound  itfelf  ichorous  Wounds. - 
and  bloody,  without  any  figns  of  granulations;  or  if1— 
any  granulations  Ihoot  up,  they  are  of  the  fungous 
glaffy  kind  above  mentioned.  To  fuch  wounds  all  ex¬ 
ternal  applications  are  vain  ;  it  is  neceffary  to  ftrengthen 
the  patient  by  proper  internal  remedies,  among  which 
the  bark  has  a  principal  place,  until  the  wound  begins 
to  alter  its  appearance.  In  fuch  perfons,  too,  there  is 
fome  danger  of  a  he&ic  fever  by  the  abforption  of  mat¬ 
ter;  and  this  will  take  place  during  the  courfe  of  the 
cure,  even  when  the  appearances  have  been  at  firft  as 
favourable  as  could  be  wiflied.  This  happens  generally 
"when  the  wound  is  large,  and  a  great  quantity  of  mat¬ 
ter  formed  ;  for  by  this  difeharge  the  patient  is  weaken¬ 
ed  ;  fo  that  the  pus  is  no  fooner  formed,  than  it  is  re¬ 
conveyed  into  the  body  by  the  abforbent  veffels,  and 
immediately  affe&s  the  patient  with  feverifh  heat. 

When  this  takes  place,  the  beft  remedy  is  to  exhibit 
the  bark  copioufly,  at  the  fame  time  to  fupport  the  pa¬ 
tient  by  proper  cordials  and  nourilhing  diet.  Indeed, 
in  general,  it  will  be  found,  that,  in  the  cafe  of  wounds 
of  any  conliderable  magnitude,  a  more  full  and  nourifti¬ 
ing  regimen  is  required  than  the  patient,  even  in  health, 
has  been  accuftomed  to  ;  for  the  difeharge  of  pus  alone, 
where  the  quantity  is  conliderable,  proves  very  debili¬ 
tating.  And  it  is  conftantly  found,  that  the  cure  of 
fuch  fores  goes  on  much  more  eafily  when  the  patient 
is  kept  in  his  ufual  habit  of  body,  than  when  his  fyftem 
is  much  emaciated  by  a  very  low  allowance  ;  and,  for 
the  fame  reafon,  purgatives,  taken  more  freely  than 
what  is  neceffary  to  keep  the  bowels  open,  and  whatever 
elfe  tends  to  weaken  the  conftitution,  are  improper  in 
the  cure  of  wounds.  l  x 

Haemorrhagies  very  frequently  happen  in  wounds,  of  hremor- 
either  from  a  divilion  of  a  large  artery,  or  of  a  number  rhagies 
of  fmall  ones.  In  this  cafe,  the  firft  ftep  to  be  taken  by  ^rom 
the  furgeon  is  to  effe<5!  a  temporary  ftoppage  of  thewouncS* 
blood  by  means  of  compreflion,  and  he  is  then  to  tie  up 
all  the  larger  veffels  according  to  the  methods  ufually 
directed. 

When  the  principal  arteries  of  a  wound  have  been 
tied,  and  a  little  blood  continues  to  be  difeharged, 
which  appears  to  come  from  fundry  fmall  veffels  only, 
an  experienced  furgeon  is  induced  to  think,  that  the 
compreflion  of  the  bandages  will  in  all  probability 
effeft  a  total  ftoppage  of  the  hcemorrhagy.  In  a  gene¬ 
ral  oozing  from  the  whole  furface  of  a  fore,  and  when 
no  particular- veffel  can  be  diftinguilhed,  there  is  a  ne- 
ceflity  for  trufting  to  the  bandage  or  compreflion  ;  but 
whenever  an  artery  can  be  difeovered,  of  whatever  fize 
it  may  be,  it  ought  to  be  fecured  by  a  ligature.  But  it 
frequently  happens,  that  conliderable  quantities  of  blood 
are  difeharged,  not  from  any  particular  veffel,  but  from 
all  the  fmall  arteries  over  the  furface  of  the  -wound  ;  and 
in  wounds  of  great  extent,  particularly  after  the  extir¬ 
pation  of  cancerous  breafts,  and  in  other  operations  where 
extenfivc  fores  are  left,  this  fpecics  of  hasmorrhagy  often 
proves  very  troublefome  by  being  exceedingly  difficult 
to  fupprefs. 

In  conftitutions  perfectly  healthy,  on  the  occurrence 
of  wounds  even  of  the  moft  extenlive  nature,  as  foon  as 
the  larger  arteries  are  fecured,  all  the  fmall  vcftels  which 
have  been  divided  are  dirninifhed,  not  only  in  their  dia¬ 
meters,  but  alfo  in  their  length;  in  confequence  of 
which,  they  recede  confiderably  within  the  furface  of 

tjie- 


w  o  u 

'Wounds,  the  furroun cling  parts.  This  caufe  of  itfelf  would  pro- 
bably,  in  the  greateft  number  of  inftances,  prove  fuf¬ 
ficient  for  reftraining  all  lofs  of  blood  from  the  fmaller 
arteries.  Another  very  powerful  agent  however  is  pro¬ 
vided  by  nature  for  producing  the  fame  effeft.  From 
the  extremities  of  the  divided  veffels  which  at  firft  dif- 
charged  red  blood,  there  now,  in  their  contra&ed  date, 
oozes  out  a  more  thin,  though  vifeid  fluid,  containing  a 
great  proportion  of  the  coagulabie  parts  of  the  blood  ; 
and  this  being  equally  diftributed  over  the  furface  of 
the  wound,  by  its  agglutinating  powers  has  a  very  con- 
fiderable  influence  in  reftraining  all  fucli  haemorrhagies. 

When  a  tedious  oozing  occurs  in  a  patient  young  and 
vigorous,  and  where  the  tone  of  the  mufcular  fibres  is 
evidently  great,  the  moil  effectual  means  of  putting  a 
flop  to  the  difeharge  is  to  relax  the  vafcular  fyflem, 
either  by  opening  a  vein  in  fome  other  part,  or,  what 
gives  (till  more  immediate  relief,  by  untying  the  liga¬ 
ture  on  one  of  the  principal  arteries  of  the  part,  fo  as  to 
allow  it  to  bleed  freely  :  thofe  violent  fpafmodic  twitch- 
ings  too,  fo  frequent  after  operations  on  any  of  the  ex¬ 
tremities,  when  they  do  not  depend  on  a  nerve  being 
included  in  the  ligature  with  the  artery,  are  in  this 
manner  more  effe&ually  relieved  than  by  any  other 
means. 

By  the  fame  means  the  patient,  from  being  in  a  fe¬ 
brile  heat  and  much  confufed,  foon  becomes  very  tran¬ 
quil  :  the  violent  pulfation  of  the  heart  and  larger  ar¬ 
teries  abates,  and  the  blood  not  being  propelled  with 
fuch  impetuofity  into  the  fmaller  veffels  of  the  part, 
they  are  left  at  more  liberty  to  retrad. 

The  patient  ought  to  be  kept  exceedingly  cool 3  wine 
and  other  cordials  fliould  be  rigidly  avoided  3  cold  wa¬ 
ter,  acidulated  either  with  the  mineral  or  vegetable 
acids,  ought  to  be  the  only  drink  3  motion  of  every 
kind,  particularly  of  the  part  affe&ed,  fliould  be  guard¬ 
ed  againft  3  and  the  lip  of  the  wround  being  drawn  to¬ 
gether  by  adhefive  plafler,  and  gently  covered  with 
foft  charpie,  it  ought  to  be  tied  up  with  a  bandage  fo 
applied  as  to  produce  a  moderate  degree  of  preffure  on 
the  extremities  of  the  divided  parts. 

As  foon  as  a  fufficient  quantity  of  blood  has  been  dif- 
charged,  the  wound  dreffed,  and  the  patient  laid  to  reft, 
a  dole  of  opium  proportioned  to  the  violence  of  the 
fymptoms  ought  to  be  immediately  exhibited.  It  ought 
to  be  remarked,  however,  that  in  all  fuch  circumftances, 
much  larger  dofes  of  this  medicine  are  neceffary  than  in 
ordinary  cafes  requiring  the  ufe  of  opiates.  Small  dofes, 
inftead  of  anfwering  any  good  purpofe,  feem  frequently 
rather  to  aggravate  the  various  fymptoms  3  fo  that 
whenever  they  are  had  recourfe  to  in  fuch  cafes,  they 
ought  always  to  be  given  in  quantities  fufficient  for  the 
intended  effeft. 

But  hsemorrbagies  of  this  nature  happen  much  more 
frequently  in  relaxed  enfeebled  habits,  where  the  folids 
have  loft  part  of  their  natural  firmnefs,  and  the  fluids 
have  acquired  a  morbid  tenuity.  In  this  cafe  a  moder¬ 
ate  ufe  of  generous  wine  ought  to  be  immediately  pre- 
feribed  3  for  nothing  tends  fo  much,  in  fuch  circum¬ 
ftances,  to  reftrain  hcemorrhagies,  as  a  wrell  directed  ufe 
of  proper  cordials.  By  tending  to  invigorate  and  brace 
the  folids,  they  enable  the  arterial  fyflem  to  give  a  due 
refiftance  to  the  contained  fluids  3  and  have  alfo  a  con¬ 
siderable  influence  in  reftoring  to  the  fluids  that  vifeidi- 


W  o  U 

ty  of  texture,  of  which  in  all  fuch  inftances  we  fuppofe  Wounds, 
them  to  be  deprived.  “V-*1 

A  nourifhing  diet  alfo  becomes  proper  3  the  patient 
ought  to  be  kept  cool  3  and  the  mineral  acids,  from  their 
known  utility  in  every  fpecies  of  hjemorrhagy,  ought 
alfo  to  be  preferibed.  Reft  of  body  is  here  alfo  pro¬ 
per  3  and  opiates,  when  indicated  cither  by  pain  or 
fpafmodic  affedlions  of  the  mufcles,  ought  never  to  be 
omitted. 

Together  with  thefe  remedies  adapted  to  the  general 
fyflem,  particular  dreffings,  appropriated  to  the  ftate  of 
the  parts  to  which  they  are  to  be  applied,  have  been 
found  very  beneficial.  In  healthy  conftitutions,  foon 
after  the  difeharge  of  blood  is  over,  the  parts  are  cover¬ 
ed  with  a  vifeid  coagulabie  effufion  from  the  mouths  of 
the  now  retraced  arteries  3  but  in  conftitutions  of  an 
oppofite  nature,  where  the  folids  are  much  relaxed,  the 
blood  in  general  is  found  in  fuch  an  attenuated  ftate  as 
to  afford  no  feeretion  of  this  nature. 

To  fupply  as  much  as  poffible  the  deficiency  of  this 
natural  balfam,  different  artificial  applications  have  been 
invented.  Dulling  the  part  with  ftarch  or  wheat-flour 
has  fometimes  been  found  of  ufe,  and  gum  arabic  in  fine 
powder  has  been  known  to  anfwer  when  thefe  failed. 

Applications  of  this  kind,  indeed,  have  been  ufed 
with  fuccefs  in  all  fuch  hsemorrbagies,  with  whatever 
habit  of  body  they  happen  to  be  connected  3  but  they 
have  always  proved  more  particularly  ferviceable  in  re¬ 
laxed  conftitutions,  attended  with  an  attenuated  ftate 
of  the  blood  and  an  enfeebled  mufcular  fyftem.  Al¬ 
cohol,  or  any  other  ardent  fpirits,  impregnated  with  as 
great  a  quantity  as  they  can  diffolve  of  myrrh,  or  any 
other  of  the  heating  vifeid  gums,  may  be  here  ufed  with 
freedom,  though  in  conftitutions  of  an  oppofite  nature 
they  ought  never  to  be  employed.  The  balfamum 
traumaticum  of  the  fhops,  a  remedy  of  this  nature,  has 
long  been  famous  for  its  influence  in  fuch  cafes  :  but 
that  indiferiminate  ufe  of  this  and  fimilar  applications 
which  has  long  prevailed  with  fome  pra&itioners,  has 
undoubtedly  done  much  harm  3  for  as  they  are  all  pof- 
feffed  of  very  ftimulating  powers,  they  of  courfe  tend  to 
aggravate  every  fymptom  in  wounds  conne£ted  with  a 
tenfe  ftate  of  fibres,  or  much  pain,  efpecially  when  fpaf¬ 
modic  mufcular  affe&ions  prevail. 

By  a  due  perfeverance  in  one  or  other  of  the  plans 
here  pointed  out,  it  will  feldom  happen  that  haemorrha- 
gies  are  not  at  laft  put  a  flop  to  :  but  when  the  contrary 
does  occur,  when,  notwithftanding  the  ufe  of  the  reme¬ 
dies  recommended,  a  difeharge  of  blood  ftill  continues  3 
in  addition  to  the  means  already  advifed,  an  equal  mode¬ 
rate  preffure  ought  to  be  applied  over  the  w’hole  furface 
of  the  fore,  to  be  continued  as  long  as  the  neceflity  of 
the  cafe  fee  ms  to  indicate. 

In  finifhing  the  dreffings  of  fuch  wounds,  after  the 
adhefive  plafter  and  compreffes  have  been  applied,  a 
bandage  properly  adapted  to  the  part  ought  to  be  em¬ 
ployed,  and  in  fuch  a  manner  as  to  produce  as  equal  a 
degree  of  preffure  over  the  furface  of  the  "wound  as  poft 
fible.  But  it  now  and  then  happens  that  no  bandage 
can  be  applied  fo  as  to  produce  the  defired  effe£i  3  and 
in  fuch  cafes  the  hand  of  an  afliftant  is  the  only  re- 
fource  3  which  being  firmly  preffed  over  the  dreffings, 
will  commonly  fucceed  when  no  other  means  is  found 
to  have  much  influence. 
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bounds.  Wounds  cf  the  nerves,  tendons,  and  ligaments,  are 
v"  ’v  _T  attended  with  much  more  violent  fymptoms  than  thofe 
Symptoms  w^ere  eveT1  confiderable  arteries  are  divided,  and  they 
which  frequently  refill  every  method  of  cure  propofed  by  the 
iometimes  molt  fkilful  pra£litioners.  In  the  Ample  procefs  of 
fucceed^  blood-letting,  it  frequently  happens  that  the  tendinous 
hooc-c  -  expanfion  called  the  aponeurojis  of  the  biceps  mufclc  is 
wounded,  or  even  the  tendon  of  that  mufclc  itfelf  is 
puif£tured,  by  the  point  of  the  lancet  *,  or  fometimes  a 
nerve  which  happens  to  lie  in  the  neighbourhood  is 
partially  divided.  Any  one  of  thefe  wounds,  though 
they  are  the  fmalleft  we  can  well  fuppofe  to  be  given, 
are  frequently  very  dangerous  and  difficult  of  cure.  It 
fometimes  immediately  happens  on  the  introdu&ion  of 
the  lancet,  that  the  patient  complains  of  a  moft  exqui- 
fite  degree  of  pain  ;  and  when  this  occurs,  we  may  reft; 
allured  that  either  a  tendon  or  a  nerve  has  been  wound¬ 
ed.  On  forne  occafions,  by  proper  management,  fucli 
as  evacuating  a  confiderable  quantity  of  blood  at  the 
orifice  newly  made,  by  keeping  the  part  at  perfeCt  reft, 
and  preferving  the  patient  in  as  cool  a  ftate  as  poftible, 
the  pain  at  firft  complained  of  will  gradually  abate,  and 
at  laft  go  off  entirely  without  any  bad  confequence.  At 
other  times,  however,  this  pain  which  occurs  inftanta- 
neoufly  on  the  introduction  of  the  lancet,  inftead  of 
abating,  begins  foon  to  increafe  ;  a  fullnefs,  or  fmall 
degree  of  fwelling,  takes  place  in  the  parts  contiguous 
to  the  wound  ;  the  lips  of  the  fore  become  fomewhat 
hard  and  inflamed  ;  and,  in  the  courfe  of  about  24  hours 
from  the  operation,  a  thin  watery  ferum  begins  to  be 
difeharged  at  the  orifice. 

If,  by  the  means  employed,  relief  is  not  foon  obtain¬ 
ed,  thefe  fymptoms  generally  continue  in  nearly  the 
fame  ftate  for  two  or  perhaps  three  days  longer.  At 
this  time  the  violent  pain  which  at  firft  took  place  be¬ 
comes  ftill  more  diftrefting ;  but  inftead  of  being  fharp 
and  acute  as  before,  it  is  now  attended  with  the  fenfa- 
tion  of  a  burning  heat,  which  goes  on  to  increafe,  and 
proves,  during  the  whole  courfe  of  the  ailment,  a  fource 
of  conftant  diftrefs  to  the  patient.  The  fullnefs  and 
hardnefs  in  the  lips  of  the  wound  begin  to  increafe,  and 
the  fwelling  in  the  neighbouring  parts  gradually  ex¬ 
tends  over  the  whole  members.  The  parts  at  Jaft  be¬ 
come  exceedingly  tenfe  and  hard  ;  an  eryfipelatous  in¬ 
flammatory  colour  frequently  appears  over  the  whole 
member;  the  pulfe  by  this  time  is  generally  very  hard 
and  quick  ;  the  pain  is  now  intenfe,  the  patient  ex¬ 
ceedingly  reftlefs;  twi tellings  of  the  tendons  occur  to  a 
greater  or  lefs  degree  ;  on  fome  occafions,  a  locked 
jaw  and  other  convulfive  affeCHons  fupervene  ;  and  all 
thefe  fymptoms  continuing  to  increafe,  it  moft  frequent¬ 
ly  happens  that  the  torture  under  which  the  patient  has 
been  groaning  is  at  laft  terminated  by  death. 

Opinions  Different  opinions  have  prevailed  refpe&ing  the  caufe 
about  the  of  thefe  fymptoms.  By  fome  they  have  been  imputed 
cauies  of  to  wounds  of  the  tendons.  By  others  the  tendons  are 
lams  fuppofed  to  be  fb  entirely  deftitute  of  fenfibility,  as  to 
be  quite  incapable  of  producing  fo  much  diftrefs  ;  fo 
that  wounds  of  the  nerves  they  confider,  on  all  fuch  oc¬ 
cafions,  as  the  true  caufe  of  the  various  fymptoms  we 
have  mentioned. 

One  or  other  of  thefe  ideas  continued  to  be  the  only 
fource  for  explaining  the  various  phenomena  found  to 
occur  in  this  malady,  till  a  different  opinion  was  fag- 
gefted  by  the  late  ingenious  Mr  John  Hunter  of  Lon- 
Vol.  XX.  Part  II. 


don.  Mr  Blunter  fuppofed,  that  all  the  ^dreadful  fy'mp-  Woc-hVa 
toms  found  now  and  then  to  be  induced  by  the  opera- 
tion  of  blood-letting,  might  be  more  readily  accounted  .yir  Join 
for  from  an  inflamed  ftate  of  the  internal  furface  of  the  Hunter** 
vein,  than  from  any  other  caufe.  Such  a  ftate  of  the  opinion 
vein  he  has  often  traced  in  horfes  that  have  died  of  fuch 
fymptoms  from  venefedlion,  and  the  fame  appearances 
have  fometimes  occurred  alio  in  the  human  body.  And 
on  other  occafions,  inflammation  having  in  this  manner 
been  once  excited,  has  been  known  to  terminate  in  lup- 
puration  ;  and  the  matter  thus  produced  being  in  the 
courfe  of  circulation  carried  to  the  heart,  Mr  Hunter 
fuppofes  that  in  fuch  cafes  death  may  have  been  induced 
by  that  caufe  alone. 

There  can  be  no  reafon  to  doubt  the  fa£l  held  forth 
by  Mr  Blunter,  that  in  fuch  inftances  the  vein  in  which 
the  orifice  has  been  made,  has  frequently  after  death 
been  found  greatly  inflamed  :  but  however  ingenious 
his  arguments  may  be  for  concluding  that  the  ftate  of 
the  vein  is  the  original  caufe  of  all  the  bad  fymptoms 
enumerated,  and  although  we  muft  allow  that  fuch  an 
inflammatory  affe&ion  of  a  vein  muft  have  a  confider¬ 
able  influence  in  aggravating  the  various  fymptoms  pre* 
viouflv  induced  by  other  caufes ;  yet  we  may  very  fair¬ 
ly  conclude,  that  it  could  not  probably  in  any  one  in- 
ftance  be  able  to  account  with  fatisfadlion  for  their  firft: 
produ&ion. 

In  many  cafes  the  patient,  at  the  Very  inftant  of 
the  operation,  feels  a  very  unufual  degree  of  pain.  In 
fome  cafes,  the  violence  of  the  pain  is  almoft  unfupport- 
able.  Now  this  we  can  never  fuppofe  to  have  been  pro¬ 
duced  by  the  mere  pun£lure  of  a  vein  $  for  although 
the  coats  of  veins  are  not  perhaps  entirely  deftitute  of 
feeling,  yet  we  know  well  that  they  are  riot  endowed 
with  fuch  a  degree  of  fenfibility  as  to  render  it  probable 
that  fuch  intenfe  pain  could  ever  be  induced  by  their  l£. 
being  pun&ured  in  any  way  whatever.  This  inflamed  not  jtilh 
ftate  of  the  veins  therefore,  as  dete&ed  by  Mr  Hunter 
after  death,  muft  be  confidered  rather  as  being  pro¬ 
duced  by,  than  as  being  produ£live  of,  fuch  affe&ions ; 
and  that  fuch  ailments  fhould  frequently  produce  an  in¬ 
flammation  of  the  contiguous  veins,  is  a  very  probable 
conje&ure.  In  the  courfe  of  48  hours  from  the  opera¬ 
tion,  when  the  febrile  fymptoms  are  juft  commencing, 
fuch  a  degree  of  hardnefs  and  evident  inflammation  is 
induced  over  all  the  parts  contiguous  to  the  orifice,  that 
it  would  be  furprifing  indeed  if  the  vein,  which  is  thus 
perhaps  entirely  furrounded  with  parts  highly  inflamed, 
fhould  efcape  altogether.  We  (hall  therefore  proceed  Really 
upon  the  fuppofition  of  this  inflamed  ftate  of  the  veinsing  to  the 
being  a  confequence  rather  than  the  caufe  yof  fuch  ail-  ? ; 
ments  ;  and  of  courfe  vve  now  revert  to  one  or  other  Gf  wounding 
the  opinions  long  a  go  adopted  on  this  fubjeft,  that  all  ^  tendon ' 
the  train  of  bad  fymptoms  found  on  fotne  occafions  to 
fucceed  venefe&ion,  proceeds  either  from  the  wound  of 
a  nerve  or  of  a  tendon. 

That  a  partial  Wound  of  a  nerve  will  now  and  then 
produce  Very  diftrefting  fymptoms,  no  pra6litioner  will 
deny  :  but  it  has  been  attempted  to  be  ftiown,  that 
tendons  are  almoft  totally  deftitute  of  fenfibility  ;  and  it 
has  therefore  been  fuppofed,  that  their  being  wounded 
can  never  account  for  the  various  fymptoms  known  to 
occur  in  fuch  cafes.  There  is  great  reafon  however  tf> 
think,  that  in  different  inftances  the  fame  train  of  ftmp- 
toms  have  been  induced  by  different  caufts  )  tbarin  one 
S  C  inftancc 
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Woufscts.  inftance  a  wounded  nerve,  and  in  others  picks  of  the 

* - v — w  tendons,  have  given  rife  to  them,  as  we  have  already 

17  fuppofed. 

Method  of  Jn  order  to  prevent  as  much  as  poflible  the  confe- 
rnS  que-nt  inflammation  and  other  f)  mptoms  which  ufually 
t0^f  «cnfue,  a  confiderable  quantity  of  blood  fhould  be  imme- 
. curing  the  diatrly  difeharged  at  the  orifice  juil  made:  the  limb, 
•wound.  for  feveral  days  at  lcaft,  ought  to  be  kept  in  a  Hate  of 
.perfect  reft,  care  being  at  the  fame  time  taken  to  keep 
the  mufcles  of  the  part  in  as  relaxed  a  ftate  as  poflible  ; 
the  patient  fhould  be  alfo  kept  cool,  on  a  low  diet  \ 
and,  if  neceflary,  gentle  laxatives  ought  to  be  admini¬ 
stered. 

When,  not  with  Handing  thefe  means,  the  fymptoms, 
inftead  of  diminifhing,  rather  become  more  violent  ;  if 
the  lips  of  the  orifice  turn  hard  and  more  inflamed,  if 
the  pain  become  more  confiderable,  and  efpecially  if 
the  fwelling  begin  to  fpread,  other  remedies  come  to 
be  indicated.  In  thisftateof  the  complaint,  topical  blood¬ 
letting,  by  means  of  leeches  applied  as  near  as  poflible  to 
the  lips  of  the  wound,  frequently  affords  much  relief; 
and  when  the  pul fe  is  full  and  quick,  it  even  becomes 
neceflary  to  evacuate  large  quantities  of  blood  by  open¬ 
ing  a  vein  in  fome  other  part. 

The  external  applications  ufually  employed  in  this 
Hate  of  the  complaint  are  warm  emollient  fomentations 
and  poultices.  In  fimilar  affeitions  of  other  parts  no 
remedies  with  which  we  are  acquainted  would  probably 
be  found  more  fucceftful  ;  but  in  the  complaint  now 
under  confideration,  all  fuch  applications,  inftead  of  be¬ 
ing  productive  of  any  advantage,  rather  do  barm.  The 
heat  of  the  part  is  here  one  of  the  moft  diftrefling  fy  mp¬ 
toms  ;  and  warm  emollient  applications  rather  tend  to 
augment  this  fource  of  uneafinefs.  The  lips  of  the  wound 
alfo  are  rendered  Hill  more  hard,  fwelled,  and  of  courfe 
more  painful ;  and  the  fwelling  of  the  contiguous  parts 
is  increafed.  The  beft  external  remedies  are  cooling 
aftringents,  efpecially  the  faturnine  applications.  The 
parts  chiefly  affected  being  alternately  covered  over 
with  cloths  wet  with  a  folution  of  faccharum  faturni,  and 
pledgets  fpread  with  Goulard’s  cerate,  are  kept  more 
cool  and  eafy  than  by  any  other  remedy  hitherto  ufed. 
The  febrile  fy  mptoms  which  occur  muft  at  the  fame 
time  be  attended  to,  by  keeping  the  patient  cool,  on  a 
low  diet,  preferving  a  lax  ftate  of  the  bowels  ;  and,  if 
neceflary,  farther  quantities  of  blood  ought  to  be  eva¬ 
cuated. 

On  account  of  the  violence  of  the  pain,  which  is  fome- 
times,  fo  exceflive  as  to  deftroy  entirely  the  patient’s 
reft,  opiates  ought  to  be  freely  exhibited  ;  and  when 
twitchings  of  the  tendons  and  other  convulfive  fymp- 
toms  fupervene,  medicines  of  this  kind  become  Hill 
more  neceflary.  In  order,  however,  to  have  a  proper 
influence  in  this  ftate  of  the  complaint,  opiates  ought  to 
be  given  in  very  full  dofes  ;  otherwife,  inftead  of  an- 
fwering  any  good  purpofe,  they  conftantly  tend  to  ag¬ 
gravate  the  different  fymptoms,  not  only  by  increafing 
the  heat  and  reftleffnefs,  but  by  having  an  evident  in¬ 
fluence  in  rendering  the  fyftem  more  fufceptible than  it 
was  before  of  the  pain  and  other  diftrefling  effects  pro- 
-  duced  upon  it  by  the  wound. 

It  often  happens,  however,  either  from  neglecting  the 
wound  or  from  improper  treament,  that  all  thefe  reme¬ 
dies  are  had  recourfe  to  without  any  advantage  what¬ 
ever  :  the  fever,  pain,  and  fwelling  of  the  parts  conti- 
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nue,  and  convulfive  affections  of  the  mufcles  at  laft  oc-  Wounds, 
cur,  all  tending  to  indicate  the  moft  imminent  danger. 

In  this  fltuation  of  matters,  if  we  have  not  immediate 
recourfe  to  fome  effectual  means,  the  patient  will  loon 
fall  a-victim  to  the  dlforder ;  and  the  only  remedy  from 
which  much  real  advantage  is  to  be  expected,  is  a  free 
and  ex  term  ve  divifion  of  the  parts  in  which  the  orifice 
producing  all  the  mifebief  was  at  firft  made.  We  know 
well,  from  the  experience  of  ages,  that  much  mortm  ain 
and  diftrefs  of  every  kind  are  commonly  produced  by  the 
partial  divifion  cither  of  a  nerve  or  of  a  tendon,  than 
from  any  of  thefe  parts  being  at  once  cut  entirely  acrofs. 

Now  the  intention  of  the  operation  here  recommended, 
is  to  produce  a  complete  divifion  of  the  nerve  or  tendon 
we  fuppofe  to  have  been  wounded  by  the  point  of  the 
lancet,  and  which  we  confider  as  the  foie  caufe  of  all 
the  fubfequent  diftrefs. 

This  operation  being  attended  with  a  good  deal  of  • 
pain,  and  being  put  in  practice  for  the  removal  of  fymp¬ 
toms  from  which  it  is  perhaps  difficult  to  perfuadt  the 
patient  that  much  danger  can  occur,  all  the  remedies 
we  have  mentioned  ftiould  be  made  trial  of  before  it  is 
propofed  :  but  at  the  fame  time,  care  ought  to  be  taken 
that  the  diforder  is  not  allowed  to  proceed  too  far  before 
we  have  recourfe  to  it  ;  for  if  the  patient  fhould  be  pre- 
vioufly  much  weakened  by  the  feverifh  fymptoms  having 
continued  violent  for  any  length  of  lime,  neither  this 
remedy  nor  any  other  with  which  we  are  acquainted 
would  probably  have  much  influence.  As  foon,  there¬ 
fore,  as  the  courfe  already  prescribed  has  been  fairly 
tried,  arid  is  found  to  be  inadequate  to  the  effects  expect¬ 
ed  from  it,  we  ought  immediately  to  have  recourfe  to  a 
free  divifion  of  the  parts  affected. 

Wherever  a  wounded  or  ruptured  tendon  may  be  Treatment 
fituated,  the  limb  ftiould  be  placed  in  fuch  a  manner  as  of  wounded  I 
will  moft  readily  admit  of  the  retraced  ends  of  the  ten-  or  ruptured  I 
don  being  brought  together  ;  and  when  in  this  filuation,  u‘n^ons* 
the  mufcles  of  the  whole  limb  in  which  the  injury  has 
happened  muft  be  tied  down  with  a  roller,  fo  as  to  pre¬ 
vent  them  from  all  kinds  of  exertion  during  the  cure, 
endeavouring  at  the  fame  time  to  keep  the  parts  eafy  and 
relaxed.  Thus,  in  a  wound  or  rupture  of  the  tendon  of 
the  redfus  mufcle  of  the  thigh,  the  patient’s  leg  fhould 
be  kept  as  much  as  poflible  f.  retched  out  during  the  cure, 
while  the  thigh- ftiould  be  in  fome  degree  bent,  to  relax 
the  mufcle  itfelf  as  far  as  poflible. 

In  fimilar  affections  of  the  tendo  Acliillis,  the  knee 
ftiould  be  kept  conftantly  bent  to  relax  the  mufcles  of 
the  leg,  and  the  foot  ftiould  be  flrctched  out  to  admit  of 
the  ends  of  the  ruptured  tendon  being  brought  into  con¬ 
tact.  A  roller  ftiould  be  applied  with  a  firmnefs  quite 
fufficient  for  fecuring  the  mufcles  and  tendons  in  this 
fltuation  ;  but  care  muft  be  taken  to  prevent  it  from  im¬ 
peding  the  circulation.  With  this  view,  foft  fine  flannel 
fhould  be,  preferred  either  to  linen  or  cotton ;  for  being 
more  elaftic,  it  more  readily  yields  to  any  fwelling  with 
whicli  the  limb  may  be  attacked. 

The  late  Dr  Monro  was  the  firft  who  gave  any  accu¬ 
rate  directions  for  the  treatment  of  rupture  in  the  large 
tendons  ;  and  it  is  perhaps  given  with  more  precifion, 
from  his  having  himfelf  experienced  the  effects  of  this 
misfortune  in  the  tendo  acliillis. 

He  ufed  a  foot-fock  or  flipper,  made  of  doubfe  quilted 
ticking,  and  left  open  at  the  toe  ;  from  the  heel  of 
which  a  ft  rap  went  up  above  the  calf  of  the  leg.  A 
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Wounds,  ftrong  piece  of  the  fame  materials  went  round  the  calf, 

- - - - '  and  was  fattened  with  a  lace.  On  the  back  part  of  this 

was  a  buckle,  through  which  the  ttrap  of  the  foot-fock 
was  patted,  by  which  the  calf  could  be  brought  down, 
and  the  foot  extended  at  pleafure.  Befides  there  was  a 
piece  of  tin  applied  to  the  fore  part  of  the  leg,  to  pre¬ 
vent  the  foot  from  getting  into  any  improper  pofture 
during  deep.  After  propofmg  to  walk,  he  put  on  a  (hoe 
with  a  heel  two  inches  deep  ;  and  it  was  not  till  the 
expiration  of  five  months  that  he  ventured  to  lay  a  fide 
the  tin-plate  ;  and  he  continued  the  ufe  of  the  high- 
heeled  ttioe  for  two  years. 

From  this  treatment  a  knowledge  may  be  formed  of 
the  treatment  neceffury  to  be  followed  in  the  laceration 
i9  of  tendons  of  other  parts  of  the  body. 

Wounds  of  In  wounds  of  the  thorax,  even  though  none  of  the 
the  thorax.  vjfcera  {Dmld  be  wounded,  we  may  yet  reafonably  ex- 
pe&  that  a  confiderable  quantity  of  blood  will  be  extra- 
vafated  *,  and  this,  if  very  large,  mutt  be  evacuated  if 
pottible.  However,  it  ought  to  be  particularly  ob¬ 
served,  that  this  extravafated  blood  ttiould  not  be  dif- 
charged  before  we  arc  allured  that  the  wounded  veffels 
have  done  bleeding.  When  the  pulfe  appears  fufticient- 
ly  ttrong  and  equal,  the  extremities  warm,  no  hiekup  or 
convulfion,  and  the  patient’s  ftrength  continues,  we  may 
then  know  that  the  internal  hcemorrhagy  lrasceafed,  and 
that  the  means  for  difeharging  the  blood  may  now  be 
fafely  ufed.  Matter,  water,  and  blood  have  fometimes 
vanifhed  from  the  cavities  of  the  thorax,  and  been  after¬ 
wards  difeharged  by  fweat,  urine,  &c.  Yet  this  but 
feldom  happens  ;  and  if  we  were  to  trutt  to  nature  alone 
in  thefe  cafes,  it  is  certain  that  many  would  periili  from 
a  deftru&ion  of  the  vital  vifeera  by  the  extravafated 
blood,  who  by  an  artificial  extra&ion  of  the  fame  blood 
might  have  been  faved. 

Wounds  of  Wounds  of  the  abdomen  mutt  be  clofed  as  foon  as 
the  abdo-  pottible,  and  then  treated  as  fimple  wounds  ;  only  they 
IDen*  ought  to  be  dreffed  as  feldom  and  expeditiouily  as  potti¬ 
ble.  Copious  bleeding  and  a  fpare  diet,  with  other 
parts  of  the  antiphlogistic  regimen,  are  here  abfolutely 
neceffary. 

It  fometimes  happens,  that,  through  a  large  wound 
of  the  abdominal  integuments,  the  inteftine  comes  out 
without  being  injured.  The  moft  certain  method,  in 
all  fuch  cafes,  is  to  return  the  protruded  part  as  foon  as 
pottible  ;  for  although  writers  in  general  formerly  re¬ 
commended  warm  fomentations,  &c.  to  be  previoutty 
applied,  the  lateft  authors  upon  this  fubjeft  confider  the 
moft  natural  and  proper  fomentation  to  be  that  which  is 
produced  by  the  heat  and  moifture  of  the  patient’s  belly, 
and  that  therefore  the  inteftines,  if  no  mortification  has 
taken  place,  are  to  be  cleared  from  extraneous  matter, 
and  immediately  returned. 

When  the  wound  of  the  abdomen  is  large,  the  in¬ 
teftines  eafily  prolapfe,  and  they  are  as  eafily  returned. 
But' when  part  of  an  inteftine  has  been  forced  through  a 
narrow  wound,  it  is  much  more  dangerous.  For  the 
prolapfed  inteftine  being  diftended  by  flatus,  or  the  in- 
gefted  aliments  driven  thither  by  the  periftaltic  motion, 
it  will  become  inflamed,  tumefied,  and  incapable  of 
being  returned  through  the  ftri&ure  of  the  wound; 
whence  gangrene  will  foon  follow.  In  this  cafe  the  ut- 
moft  care  is  to  be  taken  to  reduce  the  inteftine  to  its  na¬ 
tural  fize.  When  this  cannot  be  accomplifhed  by  other 
means,  fome  practitioners  of  great  eminence  have  even 


advifed  the  punfluring  of  the  inteftine  in  different  places  Wounds, 
in  order  to  difeharge  the  flatus.  This  practice  has  alfo  ""  v' 
been  recommended  in  an  incarcerated  hernia,  but  is  ex¬ 
ceedingly  difapproved  of  by  Mr  Pott  and  later  writers ", 
and  it  feems  to  be  very  dubious  whether  any  good  can 
poffibiy  arife  from  it.  To  punfture  any  part  that  is  al¬ 
ready  inflamed,  muff  undoubtedly  add  to  the  inflamma¬ 
tion  ;  and  it  is  very  improbable  that  the  difeharge  o£ 
flatus  procured  by  the  pundures  would  be  at  all  a  re- 
compenfe  for  the  bad  confluences  produced  by  the  in- 
creafed  inflammation.  The  method  of  Celfus  is  much 
more  eligible  :  It  is  to  dilate  the  wound  fo  as  to  reduce 
the  inteftine  with  eafe. 

Sometimes  part  of  the  inteftine  is  loft  either  by  fuppu- 
ration  or  gangrene.  In  this  cafe,  all  that  can  be  done 
is  to  put  a  lingle  flitch  through  the  wounded  bowel,  and 
to  fix  it  to  the  external  wound  by  patting  the  future  alfo 
through  the  fides  of  the  wound.  The  ends  of  the  in¬ 
teftine  may  perhaps  adhere  ;  or  at  any  rate  the  wound 
will  continue  to  perform  the  office  of  an  anus,  out  of 
which  the  faeces  will  continue  to  be  difeharged  during 
life.  The  diredions  given  by  fome  furgeons  about  in¬ 
ferring  the  upper  end  of  the  gut  into  the  lower,  and 
Hitching  them  together,  are  perfedly  impradicable ;  and 
even  if  they  were  practicable,  would  certainly  produce 
new  mortification,  which  could  not  but  be  fatal. 

When  the  omentum  appears  prolapfed,  the  fame  ge¬ 
neral  treatment  is  to  be  obferved  ;  only  that,  when  it  is 
mortified,  t lie  dead  part  may  be  fafely  extirpated. — We 
{ball  conclude  the  article  of  abdominal  wounds  with  a 
cafe  from  the  memoirs  of  the  academy  of  feiences  for 
the  year  1705,  which  ffiows  that  we  ought  not  to  at- 
fpair,  even  though  the  moft  defperatc  fvmptoms  fliould 
take  place.  A  madman  wounded  himfelf  in  18  different 
places  of  the  abdomen.  Eight  of  thefe  penetrated  the 
cavity,  and  injured  the  contained  vifeera  ;  he  had  a 
diarrhoea,  naufca,and  vomiting,  tenfion  of  the  abdomen, 
with  difficult  refpiration  and  violent  fever,  fo  that  his 
life  was  defpaired  of.  During  the  firfl  four  days  he  was 
blooded  feven  times  ;  and  during  the  greateft  part  of  the 
cure  his  diet  confifted  almoft  entirely  of  flefh -broths, 
with  the  addition  of  fome  mild  vegetables.  By  thefe 
means  he  was  not  only  cured  of  his  wounds,  but  reltored 
to  his  right  fenfes.  Seventeen  months  after,  he  went 
mad  again,  and  threw  himfelf  over  a  precipice,  by  which 
he  was  inftantly  killed.  On  opening  the  body,  the 
■wounds  were  found  to  have  penetrated  the  middle  lobe 
of  the  liver,  the  inteftinum  jejunum,  and  the  colon. 

Such  extraordinary  cures  arc  to  be  imputed,  accord¬ 
ing  to  the  fatisfaftory  explanation  of  Mr  J.  Bell,  to 
the  abdomen  being  perfectly  full,  and  conflantly  fub- 
jefted  to  ftrong  prefiure  between  the  diaphragm  and 
abdominal  mufeles  ;  which  keeps  the  parts  contiguous 
to  a  wound  clofely  applied  to  it,  alfo  in  fome  roeafure 
prevents  the  difeharge  of  fceces  or  even  of  blood,  and 
gives  an  opportunity  for  a  very  fpeedy  adhefion  between 
the  parts.  2I 

In  wounds  of  the  head,  where  the  cellular  membrane  Wounds  of 
onlv  is  attested,  and  the  aponeurotts  and  pericranium*^  head, 
are  untouched,  phlebotomy,  lenient  purges,  and  the  ufe 
of  the  common  febrifuge  medicines,  particularly  thofe  of 
the  neutral  kind,  generally  remove  all  the  threatening 
fymptoms.  When  the  inflammation  is  gone^ff,  it  leaves 
on  the  fkin  a  yellowiftt  tint  and  a  dry  feurf,  which  con¬ 
tinue  until  perfpirarion  takes  them  away  y  and  upofl  the 
5  C  2  removal 
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^Wounds,  removal  of  the  difeafe,  the  wound  Immediately  recovers 
a  healthy  afpe#,  and  food  heals  without  further  trouble. 
But  in  the  word  kind  ofetffefe  wounds,  that  is,  where  a 
{mail  wound  pafles  through  the  tela  cellulofa  and  apo- 
neurofix  to  the  pericranium,  the  patient  will  admit  of 
more  free  evacuations  by  phlebotomy  than  in  the  former, 
lu  both,  the  ufe  of  warm  fomentations  is  required  ;  but 
an  emollient  cataplafm,  which  Is  generally  forbid  in  the 
cryfipelatous  fwellings,  may  in  this  latter  cafe  be  ufed  to 
great  advantage.  Where  the  fymptoms  are  not  very 
prefling,  nor  the  habit  very  inflammable,  this  method 
will  prove  fufEcient  ;  but  it  fometimes  happens  that  the 
fcalp  is  fo  tenfe,  the  pain  fo  great,  and  the  fymptomatic 
fever  fo  high,  that  by  waiting  for  the  flow  effe#  of  fuch 
means  the  patient  runs  a  rifk  from  the  continuance  of 
the  fever  ;  or  elfe  the  injured  aponeurofis  and  pericra¬ 
nium  become  doughy,  produce  an  abfeefs,  and  render 
the  cafe  both  tedious  and  troublefomc.  A  diviflon  of 
the  wounded  part,  by  a  Ample  incifion  down  to  the  bone, 
about  half  an  inch  or  an  inch  in  length,  will  mod  com¬ 
monly  remove  all  the  bad  fymptoms  ;  and  if  it  be  done 
ai  in  time,  will  render  every  thing  elfe  unneceflary. 
Wounds  of  The  wounds  penetrating  into  the  cavities  of  the  joints 
the  joints,  do  not  feem  at  fird  alarming;  yet,  by  expofure  to  the 
air,  the  lining  membrane  of  fuch  cavities  acquires  fuch  a 
degree  of  fenflbility  as  to  endanger  life  when  they  are 
large.  As  foon  therefore  as  any  extraneous  body,  pufli- 
ed  into  the  joint,  is  removed,  the  admidion  of  the  ex¬ 
ternal  air  is  to  be  guarded  againfl  as  much  as  poflible. 
If  the  wound  be  not  too  large,  this  may  be  done  by 
pulling  the  Ikin  over  the  wound  of  the  joint ;  and,  to 
prevent  its  retra#ion,  rather  adheflve  plader,  with  pro¬ 
per  bandaging,  is  to  be  ufed.  But  when  inflammation 
has  come  on,  repeated  and  copious  blood-letting,  together 
with  fomentations,  becomes  neceflary  ;  and  as  the  pain, 
in  thefe  cafes,  is  apt  to  be  violent,  opiates  mud  be  ad- 
minidered  ;  but  (hould  matter  be  fonped  in  the  cavity 
of  the  joint,  free  vent  mud  be  given  to  it. 

Of  contufed  and  lacerated  Wounds.— When  the  fmall 
veflels  are  ruptured  by  a  blow  with  any  hard  indrument 
without  penetrating  the  {kin,  at  the  fame  time  that 
the  folid  fibres  of  the  part  are  crufiied,  the  injury  is 
termed  a  contufion  :  and  when  at  the  fame  time  the 
fkin  is  broken,  it  is  termed  a  contufed  and  lacerated 
wound. 

Symptoms  Every  contufion  therefore,  whether  the  (kin  is  broken 
ami  effects  or  not,  may  be  properly  reckoned  a  wound  ;  where  the 
«f  coma-  injury  is  fo  flight  that  none  of  the  contents  of  the  fmall 
veflels  are  extravafated,  it  fcarcely  deferves  to  be  men¬ 
tioned.  The  immediate  confequence  of  a  contufion, 
therefore,  is  a  fwelling,  by  reafon  of  the  extravafation 
jud  mentioned  ;  and  the  ikin  becomes  difcoloured  by 
the  blood  dagnating  under  it ;  but  as  this  fluid,  even 
though  covered  by  the  fkin,  cannot  long  remain  in  the 
natural  date,  it  thence  happens,  that  the  contufed  part 
foon  lofes  its  florid  red  colour,  and  becomes  blue  or 
black  ;  the  thinner  parts  being  ir>  the  mean  time  gra¬ 
dually  taken  up  by  the  abfbrbent  veflels.  This  at  lad 
happens  to  the  blood  itfelf ;  the  blue  difappears,  and  is 
fucceeded  by  a  yellow ifh  colour,  fliowing^that  the  blood  is 
now  diflolved  ;  after  which,  the  part  recovers  its  former 
appearance,  and  the  ruptured  veflels  appear  to  have 
united  as  if  no  injury  had  happened. 

Thefe  are  the  fymptoms  which  attend  the  flighted 
kind  of  gontufions ;  but  it  is  evident,  that  where  the 
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blow  is  fo  violent  as  to  rupture  the  blood-veflels  or  crufli  Wounds, 
feme  of  the  large  nerves,  all  the  bad  confequences  which  1  v "»J 
attend  fimple  wounds  of  thofe  parts  will  enfue,  and  they 
will  not  be  at  all  alleviated  by  the  circumdance  of  the 
fkin  remaining  whole.  Hence  it  is  eafy  to  fee  how  a 
contufion  may  produce  ulcers  of  the  word  kind,  gan¬ 
grene,  Tphacelus,  carious  bones,  &c.;  and  if  it  happen 
to  be  on  a  glandular  part,  a  fchirrus  or  cancer  is  very 
frequently  found  to  enfue.  Even  the  vifeera  themfelves, 
efpecially  of  the  abdomen,  may  be  injured  by  contufions 
to  fuch  a  degree  as  to  produce,  an  inflammation,  gan¬ 
grene,  or  fchirrus,  nay  indant  death,  without  rupturing 
the  fkin. 

Of  Gun-fbot  Wounds. — Gun- (hot  wounds  can  be 
confidered  in  no  other  light  than  contufed  wounds.  In 
thofe  made  by  a  mufket  or  piflol  ball,  the  fird  things 
to  be  done  are,  to  extra#  the  ball,  or  any  other  ex¬ 
traneous  body  which  may  have  lodged  in  the  wound¬ 
ed  part ;  and  to  flop  the  hemorrhagy,  if  there  be  an 
effufion  of  blood  from  the  rupture  of  fome  confiderable 
artery. 

It  is  frequently  neceflary  to  enlarge  the  wound  inExtradioa 
order  to  extra#  the  ball;  and  if  it  has  gone  quite  of  the  ball 
through  (provided  the  fituation  of  the  part  wounded  or.other 
will  admit  of  its  being  done  with  fafety),  the  wound  is^nbo* 
to  be  laid  freely  open  through  its  whole  length  ;  by 
which  means  any  extraneous  body  will  be  more  readily 
removed,  and  the  cure  facilitated. 

In  order  to  get  at  the  ball,  or  any  foreign  matter,  the 
probe  js  to  be  ufed  as  fparingly  as  podible  :  and  this 
mud  appear  evident  to  any  one  who  will  only  confider 
the  nature  of  the  fymptoms  attendant  on  penetrating 
wounds  of  the  bread  or  belly,  either  from  a  bullet  or 
fliarp  indrument  ;  the  thrufling  in  a  probe  to  parts  un¬ 
der  fuch  circumflances  being  unavoidably  a  frefli  dab  on 
every  repetition.  Wherever  probing  is  neceflary,  the 
finger  is  to  be  preferred  as  the  bed  and  trued  probe, 
where  it  can  be  ufed. 

If  a  ball,  or  any  other  foreign  body,  happen  to  be 
lodged  near  the  orifice,  or  can  be  perceived  by  the  fin¬ 
ger  to  lie  under  the  fkin,  though  at  fome  diflance  from 
the  mouth  of  the  wound,  we  fliould  cut  upon  it  and  take 
it  out :  but  when  it  is  funk  deep,  and  lies  abfolutely  be¬ 
yond  the  reach  of  the  finger,  it  mud  appear  evident  up¬ 
on  the  lead  refle#ion,  that  thrufling,  fird  a  long  probe 
in  qued  of  the  bullet,  and  then,  as  has  been  likewife 
pra#ifed,  a  long  pair  of  forceps,  either  with  or  without 
teeth,  into  a  wound  of  that  kind,  though  with  fome 
certainty  to  extra#  it,  mud  either  contufe,  or  irritate 
and  inflame  the  parts  to  a  great  degree  ;  and  confequent- 
ly  do  as  much,  or  more,  mifehief  as  the  ball  did  at 
fird  in  forcing  its  paflage  to  fuch  a  length.  And  fliould 
they  at  the  fame  time  lay  hold  of  any  confiderable  ar¬ 
tery  or  nerve  along  with  the  ball  (which  can  fcarceever 
fail  of  being  the  cafe),  what  fliocking  coqfequence^ 
would  attend  fuch  a  proceeding  !  Nor  would  attempts 
of  this  fort  be  lefs  injurious,  if  a  bullet  fliould  happen  to 
be  lodged  in  the  cavity  of  the  belly  or  bread.  Such  at¬ 
tempts  are  the  lefs  neceflary,  bccaufe  a  great  number  o£ 
inflances  have  occurred,  where  balls  have  been  quietly 
lodged  in  feveral  parts  of  the  body,  till  after  many  years 
they  have  worked  themfelves  a  paflage  towards  the  fur- 
face,  and  were  very  eafily  extra#ed  ;  and  many  cafes alfo 
where  balls  have  been  entirely  left  behind. 

In  cafe  the  wound  be  occasioned  by  a  muiket  or  pi- 
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flol  (hot,  and  of  courfe  be  fmall,  it  will  be  neceflary  to 
dilate  the  wound  without  delay,  provided  the  nature  of 
the  part  will  permit  of  this  with  fafety  :  for  in  wounds 
near  afjoint,  or  in  very  membranous  or  tendinous  parts, 
the  knife,  as  well  as  forceps,  fnould  be  put  under  fome 
reflraint  5  nor  fhould  any  more  opening  be  made  than 
what  is  abfolutely  requisite  for  the  free  difcharge  of  the 
matter  lodged  within. 

Where  the  wounded  perfon  has  not  fuffered  any  great 
lofs  of  blood,  and  this  is  generally  the  cafe,  it  will  be  ad- 
vifable  to  open  a  vein  immediately,  and  take  from  the 
arm  a  large  quantity  ;  and  to  repeat  bleeding  as  circum- 
ftances  may  require,  the  fecond,  and  even  the  third  day. 
Repeated  bleedings  in  the  beginning  are  followed  by 
many  advantages.  They  prevent  pain  and  a  good  deal 
of  inflammation,  leffen  any  feverifh  affaults,  and  feldom 
fail  to  obviate  impofthumations,  and  a  long  train  of  com¬ 
plicated  fymptoms  which  are  wont  otherwife  to  interrupt 
the  cure,  miferably  harafs  the  poor  patient,  and  too  often 
endanger  his  life.  Even  where  the  feverifh  fymptoms 
run  high,  and  there  is  almofl  a  certainty  that  matter  is 
forming,  bleeding,  in  fuch  a  Rate,  is  very  frequently  of 
great  advantage. 

For  the  firfl  twelve  days  after  the  wound  has  been  re¬ 
ceived,  it  will  be  proper  to  obferve  a  cooling  regimen, 
both  in  refpecl  of  the  medicines  that  may  be  preferibed, 
and  the  diet  requifite  for  the  fupport  of  the  patient.  It 
is  likewife  abfolutely  neceflary  that  the  body  be  con- 
Rantly  kept  open.  Unlefs,  therefore,  nature  does  this 
office  of  herfelf,  a  Rool  Riould  be  every  day  procured, 
either  by  emollient  clyRers,  or  fome  gentle  laxative  ta¬ 
ken  at  the  mouth  ;  and  whenever  there  is  much  pain  in 
the  wounded  parts,  immediate  recourfe  muR  be  had  to 
opium. 

As  to  external  applications,  whatever  is  of  a  hot  fpf- 
rituous  nature  is  remarkably  injurious  on  thefe  occafions,. 
and  what  no  wounded  part  can  in  any  degree  bear.  The 
wound  may  be  dreflfed  with  pledgits  of  any  emollient 
ointment ;  the  whole  being  covered  with  a  common 
poultice,  or,  in  fome  cafes,  the  preparations  of  lead  may 
be  ufed.  An  opiate,  fhould  now  be  adminiRered  *,  and 
the  part  affe&ed  being  placed  in  the  eafieR  and  moR 
convenient  poRure,  the  patient  Riould  be  laid  to  reR. 
The  formation  of  matter,  in  every  contufed  wound,  is  an 
objeCl  of  the  firft  importance  ;  for,  till  this  takes  place, 
there  is  often  reafon  to  fufpeCt  that  gangrene  may  hap¬ 
pen.  With  a  view  to  haRen  fuppuration,  the  warm 
poultices  fhould  be  frequently  renewed,  and  they  Riould 
be  continued  till  the  tenflon  and  fwelling,  with  which 
wounds  of  this  kind  are  ufually  attended,  be  removed; 
and  till  the  fore  has  acquired  a  red,  healthy,  granula¬ 
ting  appearance,  and  then  it  is  to  be  treated  like  a  com¬ 
mon  ulcer. 

Gun-Riot  wounds  are  commonly  covered  from  the 
beginning  with  deep  Roughs,  and  various  remedies  are 
recommended  for  removing  thefe.  Every  appearance, 
however,  of  this  kind  with  which  they  are  attended  pro¬ 
ceeds  entirely  from  contufion  ;  and,  excepting  the  injury 
be  extenfive,  the  Rough  is  not  often  perceptible,  or  it  is 
fo  thin  as  to  come  away  along  with  the  matter  at  the 
RrR  or  fecond  drefling.  Although  emollient  poultices 
be  extremely  ufeful  ,  they  ought  to  be  no  longer  continued 
than  till  the  effeCls  already  mentioned  are  produced  ; 
otherwife  they  will  not  only  relax  the  parts,  but  alfo 
produce  too  copious  a  difcharge  of  matter,  which  is 


fometimes  attended  with  great  danger.  A  too  copious  Wounds. 
Row  of  matter  may  proceed  from  different  caufes ;  but  ~  miJ  * 
in  whatever  way  it  may  have  been  produced,  the  prac¬ 
tice  to  be  adopted  muR  be  nearly  the  fame.  Every 
collection  which  appears  muR  have  a  free  outlet,  and  the 
limb  laid  in  that  poRure  which  will  moR  readily  admit 
of  its  running  off.  In  fuch  circumRances,  nouriflmig 
diet  and  Peruvian  bark  in  confiderable  quantities  are 
highly  ufeful.  When  the  difcharge  continues  copious, 
in  fpite  of  every  effort  to  check  it,  detached  pieces  of 
bone  or  fome  extraneous  matter  are  probably  the  caufe. 

In  fuch  a  fltuation  nothing  will  leffen  the  quantity  of 
matter  till  fuch  fubRances  be  removed.  The  wound 
ought  therefore  again  to  be  examined,  and  any  loofe 
bodies  taken  away.  Pieces  of  cloth  have  been  known 
to  be  removed  by  fetons,  when  that  method  was  practi¬ 
cable,  after  every  other  method  had  failed.  Opium  is 
frequently  ufed  in  checking  an  exceRive  difcharge,  when 
it  happens  to  be  kept  up  by  irritation. 

Although  no  confiderable  hemorrhagy  may  happen 
on  firft  receiving  a  gun-fliot  wound  ;  yet  after  the  Roughs 
commonly  produced  upon  fuch  occafions  have  come  off, 
fome  confiderable  arteries  may  be  expofed,  and  then  a 
dangerous  hemorrhagy  may  enfue.  The  hemorrhagy 
is  often  preceded  by  a  great  heat  in  the  injured  parts, 
and  with  a  throbbing  pulfatory  pain.  At  this  period  it' 
may  frequently  be  prevented  by  plentiful  blood-letting, 
particularly  local.  But  if  the  hemorrhagy  has  fairly 
taken  place,  and  from  arteries  of  confiderable  fize,  no¬ 
thing  will  refirain  it  but  the  proper  application  of  liga¬ 
tures.  As  the  difcharge  in  thefe  cafes  would  often 
prove  dangerous  before  the  furgeon  could  be  procured, 
the  attendants  Riould  be  furniRied  with  a  tourniquet, 
with  directions  to  apply  it,  upon  the  firfi  appearance  of 
blood.  29 

Till  of  late  years  the  fcarifying  of  gun-fliot  wTounds  Scarifying, 
was  a  praCtice  which  prevailed’ very  univerfally  among  improper, 
furgeons ;  and  it  was  expeCted  by  this,  that  the  Roughs 
with  which  wounds  are  fometimes  covered  would  fooner 
feparate,  and  that  the  cure  would  thereby  be  more  rea¬ 
dily  performed.  It  is  now,  however,  known,  that  this 
praCtice,  infiead  of  being  ufeful,  very  generally  does  harm 
by  increafing  the  inflammation.  It  Riould  therefore  be 
laid  entirely  afide. 

When  a  gun-fliot  wound  cannot  eafily  or  fafely  be  laid 
open  from  one  end  to  the  other,  perhaps  it  may  be  pro* 
per  to  introduce  a  cord  through  the  finus.  This,  how¬ 
ever,  fhould  not  be  attempted  till  the  firfl  or  inflamma¬ 
tory  Rate  of  the  wound  is  over  :  but  when  a  cord  cannot 
be  properly  introduced,  on  account  of  the  fituation  or 
direction  of  the  wound,  comprefllon  may  prove  equally 
ufeful  here  as- in  cafes  of  punCtured  wounds.  «o 

Mortification  happening  after  gun-Riot  wounds,  is  to  Mortifiea- 
be  treated  in  the  fame  manner  as  if  it  had  arifen  from 
any  other  caufe,  only  bark  is  not  to  be  promifeuoufly 
ufed;  as,  in  plethoric  habits,  it  may  prove  hurtful,  though 
in  debilitated  relaxed  habits  it  will  be  extremely  ufeful  j 
but  even  in  fuch  it  Riould  never  be  given  while  much 
pain  and  tenfion  continue. 

Of  Wounds  and  Injuries  of  the  Head  producing  Frac -  x 

Hires  and  Depre [fans . — When  the  brain  is  compreffed,  Symptoms 
a  fet  of  fymploms  enfue*  extremely  dangerous,  though  of  compiei- 
fometimes  they  do  not  make  their  appearance  till ,lon. of  tlie> 
after,  a  confiderable  interval.  But  at  whatever  time brain* 
they  appear,  they  are  uniformly  of  the  fame  kind,  and 

ar&t 
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'Wounds,  are  in  general  as  follows :  drowfincfs,  giddinefs,  and  ftu- 
pefaclion,  dimnefs  of  fight,  dilatation  of  the  pupil ;  and, 
where  the  injury  done  to  the  head  is  great,  there  is  com¬ 
monly  a  difeharge  of  blood  from  the  eyes,  nofe,  or 
ears.  Sometimes  the  fra&ured  bone  can  be  difeovered 
•through  the  integuments,  at  other  times  it  cannot.  There 
is  an  irregular  and  oppreffed  pulfe,  and  fnoring  or  apo- 
ple&ic  ftertor  in  breathing.  There  is  likewife  naufea 
and  vomiting,  with  an  involuntary  difeharge  of  fmces 
and  urine.  Among  the  mu  felt  s  of  the  extremities  and 
other  parts,  there  is  lofs  of  voluntary  motion,  convulfive 
tremors  in  fome  parts  of  the  body,  and  palfy  in  others, 
efpecially  in  that  fide  of  the  body  which  is  oppofite  to 
the  injured  part  of  the  head. 

Some  of  the  milder  of  thefe  fymptoms,  as  vertigo,  ftu- 
pefa^lion,  and  a  temporary  lofs  of  fenfibility,  are  fre¬ 
quently  induced  by  flight  blows  upon  the  bead,  but  com¬ 
monly  foon  difappear,  either  by  reft  alone,  or  by  the 
means  to  be  afterwards  pointed  out.  But  when  any 
other  fymptonrs  enfue,  fuch  as  dilatation  of  the  pupils, 
and  efpecially  when  much  blood  is  difcharged.from  the 
eyes,  nofe,  and  ears,  and  that  there  is  an  involuntary  dif¬ 
eharge  of  faeces  and  urine,  it  may  be  reafonably  conclu¬ 
ded  that  compreffion  of  the  brain  is  induced. 

The  cavity  of  the  cranium,  in  the  healthy  and  natu¬ 
ral  ftate,  is  everywhere  completely  filled  by  the  brain  ; 
whatever  therefore  diminifhes  that  cavity,  will  produce 
a  compreflion  of  the  brain. 

Caufes  of  The  caufes  producing  fuch  a  diminution  may  be  of 

thefe.  various  kinds,  as  frafture  and  depreffion  of  the  bones  of 

the  cranium  •,  the  forcible  introduction  of  any  extrane¬ 
ous  body  into  the  cavity  of  the  cranium  •,  effufion  of 
blood,  ferum,  pus,  or  any  other  fluid ;  the  thicknefs  and 
irregularity  of  the  bones  of  the  cranium  in  certain  dif- 
eafes,  as  in  lues  venerea,  rickets,  or  fpina  ventofa  ;  or 
water  collected  in  hydroeephalous  cafes.  The  firft 
fet  of  caufes  (ball  be  confidered  in  their  order.  The 
four  laft  mentioned  belong  to  the  province  of  the  phy- 
fician,  and  have  been  confidered  in  a  former  part  of  this 
work. 


FraCtures  of  the  cranium  have  been  differently  diftin- 
guifhed  by  different  authors  ;  but  it  feems  fufficient  to 
divide  them  into  thofe  attended  with  depreffion,  and 
thofe  which  are  not. 

In  fraCture  and  depreffion  of  the  cranium,  the  treat¬ 
ment  ought  to  be, —  to  difeover  the  fituation  and  extent 
of  the  fraCture  ;  and  to  obviate  the  effeCts  of  the  injury 
done  to  the  brain,  by  railing  or  removing  all  the  de- 
33  preffed  parts  of  the  bone. 

Method  of  When  the  teguments  correfponding  to  the  injury  done 
t0  k°ne  are  cut  or  lacerated,  and,  as  is  fometimes 
tion  otTrac- ca^f’  entirely  removed,  the  fiate  of  the  fraCture  is 
tures  of  the  immediately  difeovered  ;  but  when  the  integuments  of 
cranium,  the  Ikull  remain  entire,  even  though  the  general  fymp¬ 
toms  of  fraCture  be  prefent,  there  is  fometimes  much  dif¬ 
ficulty  in  afeertaining  it.  When,  however,  any  exter¬ 
nal  injury  appears,  particularly  a  tumor  from  a  recent 
contufion,  attended  by  the  fymptoms  already  deferibed, 
there  can  be  no  doubt  of  the  exiflence  of  a  fraCture. 
But  it  fometimes  happens  that  com  pro  ffion  exifls  without 
the  fmalleft  appearance  of  tumor.  In  fueh  cafes,  the 
whole  head  ought  to  be  fhaved,  when  an  inflammatory 
fpot  may  frequently  be  obferved.  Sometimes  the  place 
pf  the  fraCture  h^’been  difeovered  by  the  patient  apply¬ 


ing  the  hand  frequently  on  or  near  fome  particular  part 
of  the  head. 

When  the  fymptoms  of  a  compreffed  brain  are  evi¬ 
dently  marked,  no  time  ought  to  be  loft  in  fetting 
about  an  examination  of  the  ftate  of  the  cranium,  where- 
cver  appearances  point  out,  or  even  lead  us  to  conjec¬ 
ture,  in  what  part  a  fraCture  may  be  fituated.  For 
this  purpofe  an  incifion  is  to  be  made  upon  the  fpot 
through  the  integuments  to  the  furface  of  the  bone, 
which  muft  be  fufficiently  expofed  to  admit  of  a  free 
examination. 

Some  authors  have  recommended  a  crucial  incifion  •, 
others  one  in  form  of  the  letter  T  ;  while  many  advife 
a  confiderable  part  of  the  integuments  to  be  entirely  re¬ 
moved.  But  as  it  is  more  agreeable  to  the  prefent 
mode  of  praClice  to  fave  as  much  of  the  fkin  as  poffible, 
a  Ample  incifion  is  generally  preferred,  unlefs  the  frac¬ 
ture  run  in  different  directions,  and  then  the  incifion 
muft  vary  accordingly.  It  will  frequently  happen,  that 
a  confiderable  part  of  the  integuments  muft  be  feparated 
from  the  Ikull,  in  order  to  obtain  a  diftinCt  view  of  the 
full  extent  of  the  fraCture  ;  but  no  part  of  the  integu¬ 
ments  is  to  be  entirely  removed. 

W  hen  blood-veffels  of  any  confiderable  fize  are  dU 
vided,  either  before  or  in  time  of  the  examination,  they 
ought  to  be  allowed  to  bleed  freely,  as  in  no  cafe  what¬ 
ever  is  the  lofs  of  blood  attended  with  more  advantage' 
than  the  prefent.  When,  however,  it  appears  that  the 
patient  has  loft  a  fufficient  quantity,  the  veffels  ought 
to  be  fecured. 

After  the  integuments  have  been  divided,  if  the  ikull 
be  found  to  be  fraCtured  and  depreffed,  the  nature  of 
the  cafe  is  rendered  evident  *,  but  even  where  there  is 
no  external  appearance  of  fraCture,  tumor,  difcoloration, 
or  other  injury,  if  the  patient  continue  to  labour  under 
fymptoms  of  a  compreffed  brain,  if  the  pericranium  has 
been  feparated  from  the  bone,  and  efpecially  if  the  bone 
has  loft  its  natural  appearance,  and  Las  acquired  a  pale 
white  or  dufky  yellow  hue,  the  trepan  ought  to  be  ap¬ 
plied  without  hefitation  at  the  place  where  thefe  appear¬ 
ances  mark  the  principal  feat  of  the  injury. 

Again,  although  no  mark  either  of  fraCture  or  of  any 
difeafes  underneath  ffiould  appear  on  the  outer  tabic  of 
the  bone,  yet  thme  is  a  poffibility  that  the  inner  table 
may  be  fraCtured  and  depreffed.  This  indeed  is  not  a 
common  occurrence,  but  it  happens  probably  more  fre¬ 
quently  than  furgeons  have  been  awrare  of  \  and  where 
it  does  happen,  the  injury  done  to  the  brain  is  as  great, 
and  attended  with  as  much  danger,  as  where  the  whole 
thicknefs  of  the  bone  is  beat  in.  The  application  of  the 
trepan  is  therefore  neceffary. 

But  if,  after  the  application  of  the  trepan,  it  happens 
that  no  mark  of  injury  appears  either  in  the  outer  or 
inner  table  in  that  part,  or  in  the  dura  mater  below  it, 
and  that  the  fymptoms  of  a  compreffed  brain  ftill  conti¬ 
nue,  a  fraCture  in  fome  other  part  is  to  be  fufpeclcd  ;  or 
that  kind  of  fraCture  termed  by  pra&itioners  counter  fif- 
fure ,  where  the  ikull  is  fraCtured  and  fometimes  depref¬ 
fed  on  the  oppofite  fide  to,  or  at  a  diftance  from,  the 
part  where  the  injury  was  received.  This  is  fortunately 
not  a  very  frequent  occurrence,  and  has  even  been 
doubted  by  fome  \  but  different  i:i  fiances  of  it  have,  be¬ 
yond  all  queftion,  been  found.  If  then  fore  the  opera¬ 
tion  of  the  trepan  has  been  performed,  and  no  fraCture 
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Wounds,  is  difcovered,  no  extravafation  appears  on  the  furface  of 

I' - - - *  the  brain  ;  and  if  blood-letting  and  other  means  ufually 

employed  do  not  remove  the  fymptoms  of  comprelfion, 
the  operator  is  to  fearch  for  a  fra&ure  on  fome  other 
part.  The  whole  head  (hould  again  be  examined  with 
much  accuracy  ;  and,  by  prefling  deliberately  but  firm¬ 
ly  over  every  part  of  it,  it  the  ftnalleft  degree  of  fenfl- 
bility  remains,  the  patient  will  (how  figns  of  pain,  ei¬ 
ther  by  moans  or  by  railing  bis  hands,  when  p  refill  re,  is 

I  made  over  the  fra&ured  part.  In  this  way  fractures 

have  been  frequently  detected,  which  might  otherwife 
34  have  been  concealed. 

Method  of  Having  now  confidered  every  thing  preparatory  to 
removing  the  operation  of  the  trepan,  we  (hall  next  point  out  the 
I  jirf  rle  Yef  lTleans  hell  adapted  for  the  removal  or  elevation  of  a  de- 
fed  portions  piffled  portion  of  the  bone. 

of  the  era-  The  fir  ft:  thing  to  be  done  is,  after  (having  the  head, 
mum.  t0  make  an  incifion  as  deep  as  the  bone,  and  dire&ly 
upon  the  eourfe  of  the  fracture. 

The  patient  ought  to  be  laid  on  a  table,  with  a  mat- 
trefs  under  him,  while  his  head  is  placed  upon  a  pillow, 
and  fecured  by  an  afliftant.  When  the  extent  of  the 
fracture  has  been  determined,  and  the  bleeding  from  the 
incifion  flopped,  the  depreffed  bone  is  notv  to  be  eleva¬ 
ted  5  but  previous  to  this  it  is  necefiary  to  fearch  for 
detached  pieces.  Should  any  be  found,  they  ought  to 
be  removed  by  a  pair  of  forceps  adapted  to  this  pnrpofe. 
By  the  fame  inftrument  any  fplinters  of  bone  which  may 
have  been  beaten  in  may  be  removed  ;  but  when  a  part 
of  the  bone  is  beaten  in  beyond  the  level  of  the  reft  of 
the  cranium,  as  much  of  the  pericranium  is  then  to  be 
removed  bv  a  rafpatory,  as  will  allow  the  trephine  to 
be  applied  ;  or,  if  the  operator  incline,  for  the  fake  of 
difpatch,  he  may  ufe  the  trepan  ;  or  the  operation  may 
be  begun  and  finifhed  with  the  trephine,  while  the  tre¬ 
pan  may  perform  the  middle  and  principal  part  of  the 
work.  This  part  of  the  work  is  begun  by  making  a 
hole  with  the  perforator,  deep  enough  to  fix  the  central 
pin  of  the  trephine,  in  order  to  prevent  the  faw  from 
flipping  out  of  its  central  eourfe,  till  it  has  formed  a 
groove  fuffieiently  deep  to  be  worked  fteadily  in  ;  and 
then  the  pin  is  to  be  removed.  If  the  bone  be  thick, 
the  teeth  of  the  faw  mud  be  cleaned  now  and  then  by 
the  brufti  during  the  perforation,  and  dipped  in  oil  as 
often  as  it  is  cleaned,  which  will  confiderably  facilitate 
the  motion,  arid  render  it  more  expeditious  ;  making  it 
at  the  fame  time  much  lefs  difagreeable  to  the  patient, 
if  he  pofifefs  his  fenfes.  That  no  time  may  be  loft,  the 
operator  ought  to  be  provided  with  two  inftruments  of 
the  fame  fize,  or  at  leaf!  to  have  two  heads  which  can 
be  readily  fitted  to  the  fame  handle. 

After  having  made  fome  progrefs  in  the  operation, 
the  groove  ought  to  be  frequently  examined  with  a  pick- 
tooth,  or  fome  fuch  inftrument,  in  order  to  difeover  its 
depth  ;  and  if  one  fide  happen  to  be  deeper  than  the 
other,  the  operator  ought  to  prefs  more  on  that  fide 
which  is  (hallo weft.  Precautions  are  more  particularly 
neceffary  when  the  operation  is  performed  upon  a  part 
of  the  (kull  which  is  of  an  unequal  thicknefs,  efpecially 


after  the  inftrument  has  pafifed  the  diploe.  And  though  Wounds, 
it  be  faid  by  writers  in  general  that  the  inftrument  may 
be  worked  boldly  till  it  comes  at  the  diploe  (which  is 
generally  known  by  the  appearance  of  blood),  yet  the 
operator  (hould  be  upon  his  guard  in  this  point,  examin¬ 
ing  from  time  to  time  if  the  piece  be  loofe,  leit  through 
inadvertence  the  dura  mater  be  wounded  ;  for  in  fome 
parts  of  the  (kull  there  is  naturally  very  little  diploe, 
and  in  old  fubjeds  fcarcely  any.  It  ought  likewife  to 
be  remembered,  that  the  fkulls  of  children  are  very  thin. 

When  the  piece  begins  to  vacillate,  it  ought  to  befnap* 
ped  oft*  with  the  forceps  or  levator  ;  for  the  fawing 
ought  by  no  means  to  be  continued  till  the  bone  be  cut 
quite  through,  otherwife  the  inftrument  may  plunge  in 
upon  the  brain,  or  at  lead  injure  the  dura  mater  (b). 

If  the  inner  edge  of  the  perforation  be  left  ragged,  it  is 
to  be  fmoothed  with  the  lenticular,  to  .prevent  it  from 
irritating  the  dura  mater.  Particular  care  is  to  be  taken 
in  ufing  the  inftrument,  left  it  (hould  prefs  too  much* 
upon  the  brain. 

The  next  ftep  is  to  raife  the  deprefifed  part  of  the 
bone  with  the  levator,  or  to  extrafl  the  fragments  of 
the  bone,  grumous  blood,  or  any  extraneous  body.  Af¬ 
ter  this,  if  there  appear  reafon  to  apprehend  that  blood, 
lymph,  or  matter,  is  contained  under  the  dura  mater,  it 
ought  to  be  cautioufly  opened  with  a  lancet,  endeavour¬ 
ing  to  avoid  the  blood-vefifels  running  upon  it,  or”  lying 
immediately  under  it. 

When  the  trepan  is  to  be  ufed  on  account  of  a  fiiTure 
in  which  the  bone  will  not  yield,  the  inftrument  (hould 
be  applied  fo  as  to  include  part  of  it,  if  not  dire&ly  over 
it,  as  it  is  moft  probable  that  the  extravafated  fluid  will 
be  found  dirtflly  under  it.  And  when  the  fiiTure  is  of 
great  extent,  it  may  be  proper  to  make  a  perforation  at 
each  end,  if  the  whole  can  be  conveniently  brought  in¬ 
to  view  ;  and  in  fome  cafes  feveral  perforations  may  be¬ 
come  neceffary. 

When  it  is  propofed  to  make  feveral  perforations  to 
remove  depreffed  fragments  of  the  bone  which  are  firm¬ 
ly  fixed,  and  having  the  internal  furface  larger  than  the 
external,  or  to  raife  them  fufficiently,  it  is  necefiary  ta 
apply  the  trepan  as  near  the  fra&ured  parts  as  poTible  ; 
making  the  perforations  join  each  other,  to  prevent  the 
trouble  of  cutting  the  intermediate  fpaces. 

When  the  (kull  is  injured  over  a  future,  and  it  is  not 
thought  advifable  to  ufe  the  trepan,  a  perforation  ought' 
to  be  made  on  each  fide  of  the  future,  efpecially  in 
young  fubje&s,  in  which  the  dura  mater  adheres  more 
ftrongly  than  in  adults;  becaufe  there  cannot  be  a  free, 
communication  between  the  one  fide  and  the  other,  on* 
account  of  the  attachment  of  that  membrane  to  the  fu¬ 


ture. 


After  the  elevation  of  the  depreffed  pieces,  or  the  re-  Treatment 
moval  of  thofe  which  are  quite,  loofe,  the  extraction  of of  the  pa- 
extraneous  bodies,  and' the  evacuation  of  extravafated  t:™t  alter 
fluids,  &c.  the  fore  is  to  be  d refifed  in  the  lighted  and °I)era- 
eafieft  manner;  all  that  is  neceffary  being  to  apply  atl0n’ 
pledget  of  fine  feraped  lint,  covered  with  Ample  oint¬ 
ment,  to  that  part  of  the  dura  mater  which  is  laid  bare 

by 


(b)  A  trepanning  inftrument  has  been  invented  by  Mr  Rodman,  furgeon,  Paifley,  which  has  no  central  pin, 
and  it  is  fo  contrived  that  any  given  thicknefs  of  bone  may  be  cut,  fo  that  the  danger  from  other  inftruments  is 
by  the  ufe  of  this  entirely  avoided.  See  a  more  detailed  account  of  this  inftrument  under  Ababtistox. 
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Wounds,  by  tke  trepan,  or  otherwife  ;  after  winch  the  edges  of 
— tjie  fca]p  are  to  be  brought  together  or  nearly  fo,  and 
another  pledget  laid  along  the  whole  courfe  of  the 
wound  ;  a  piece  of  fine  foft  linen  is  to  be  laid  over  all, 
and  the  dreflings  may  be  retained  in  their  place  by  a 
common  night-cap  applied  clofe  to  the  head,  and  pro¬ 
perly  fixed. 

The  patient  is  to  be  placed  in  as  eafy  a  pofition  in 
bed  as  poflible,  with  his  head  and  (boulders  elevated  a 
little  more  than  ordinary.  If  the  operation  be  attend¬ 
ed  with  fuccefs,  the  patient  will  foon  begin  to  (how  fa¬ 
vourable  fymptoms;  he  will  foon  (how  figns  of  increaf- 
ing  fenfibilitv,  and  the  original  bad  fymptams  will  gra¬ 
dually  difappear.  After  this  he  ought  to  be  kept  as 
quiet  as  poflible ;  proper  laxatives  are  to  be  adminifter- 
ed,  and  fuch  as  may  be  lead  of  a  naufeating  nature. 
His  food  ought  to  be  Ample  and  eafy  of  digeftion,  and 
his  drink  of  the  moft  diluent  kind.  If  he  complain  of 
the  wound  being  uneafy,  an  emollient  poultice  fhould 
‘be  immediately  applied,  and  renewed  three  or  four  times 
in  the  twenty-four  hours.  By  thefe  means  there  will 
commonly  be  a  free  fuppuration  from  the  whole  furface 
.of  the  Tore. 

JLve ry  time  the  wound  is  drefled,  the  purulent  mat¬ 
ter  ought  to  be  wiped  off  from  it  with  a  fine  warm 
fponge  ;  and  if  any  degree  of  fioughinefs  take  place  on 
the  dura  mater  or  parts  adjacent,  it  will  then  be  com¬ 
pletely  feparated.  Granulations  will  begin  to  form, 
which  will  continue  to  increafe  till  the  whole  arife  to 
a  level  with  the  furface  of  the  cranium.  The  edges  of 
the  fore  are  now  to  be  drefled  with  cerate  ftraps,  and 
the  refi  of  it  covered  with  fine  foft  lint,  kept  gently 
prefled  on  by  the  nightcap  properly  tied.  In  this  way 
the  cure  will  go  on  favourably ;  luxuriance  of  granula¬ 
tions  will  commonly  be  prevented;  the  parts  will  cica¬ 
trize  kindlv  ;  and  as  the  (kin  has  been  preferved  in 
making  the  firfl;  incifion,  the  cicatrix  will  be  but  little 
obferved. 

But  things  do  not  always  proceed  in  this  favourable 
manner.  Sometimes  in  a  few  hours  after  the  operation 
the  patient  is  feized  with  a  kind  of  reftleffhefs,  tofting 
his  arms,  and  endeavouring  to  move  himfelf  in  bed, 
while  the  fymptoms  of  a  comprefled  brain  remain  nearly 
the  fame  as  formerly.  In  this  cafe,  efpecially  if  the 
pulfe  be  quick  and  flrong,  the  patient  ought  to  be  bled 
freely,  as  there  will  be  reafon  to  fufpeft  fome  tendency 
to  inflammation  in  the  brain.  Sometimes,  though  the 
trepan  has  been  properly  applied,  the  fymptoms  are  not 
relieved,  on  account  of  extravafated  fluids  colle&ed  in¬ 
ternally  under  the  dura  mater,  or  between  the  pia  mater 
and  brain,  or  in  the  cavity  of  the  ventricles.  The 
danger  in  thefe  cafes  will  be  in  proportion  to  the  depth 
of  the  collection.  Particular  attention  therefore  ought 
always  to  be  paid  to  the  flate  of  the  dura  mater  after 
the  perforation  has  been  made.  If  blood  be  colle&ed 
below  the  dura  mater,  this  membrane  will  be  found 
tenfe,  dark  coloured,  elaflic,  and  even  livid ;  in  which 
cafe,  an  opening  becomes  abfolutely  neceflary  to  dif- 
charge  the  extravafated  fluid.  Gentle  fcratches  are  to 
be  made  with  a  fcalpel,  till  a  probe  or  directory  can 
be  introduced  ;  upon  which  the  membrane  is  to  be 
fufficiently  divided  in  a  longitudinal,  and  fometimes 
even  in  a  crucial  dire&ion,  till  an  outlet,  to  the  fluid  be 
given. 

After  the  dura  mater  has  been  cut  in  this  manner, 


there  is  fome  danger  of  the  brain  protruding  at  the  Wounes 
opening  ;  but  the  danger  from  this  is  not  equal  to  the  II 
bad  effeCts  ariling  from  effufed  fluids  comprefling  the  ^reck< 
brain. 

A  troublefome  and  an  alarming  appearance  now  and 
then  follows  the  operation  of  the  trepan  ;  namely,  the  ^ 
excrefcences  called  fungi,  formerly  fuppofed  to  grow  of  fungi, 
immediately  from  the  furface  of  the  brain,  but  which,  in 
general,  originate  from  the  furface  of  the  dura  mater  or 
cut  edge  of  the  bone  granulating  too  luxuriantly. 

It  often  happens  that  they  poflefs  little  fenfibility  ^ 
and  then  the  befl  method  to  prevent  their  rifing  to  any 
great  height  is  to  touch  them  frequently  with  lunar 
eauflic  :  but  fome  cafes  occur  where  their  fenfibility  is 
fo  great  that  they  cannot  be  touched,  unlefs  they  hang 
by  a  finall  neck  ;  and  then  a  ligature  may  be  put  round 
them,  and  tightened  from  time  to  time  till  they  drop 
off,  which  will  commonly  be  in  the  courfe  of  a  few 
days.  It  fcldom  happens,  however,  that  there  is  any 
occafion  for  applying  fueli  means  for  the  removal  of 
thefe  tumors,  for  they  generally  fall  off  as  the  perfora¬ 
tions  of  the  bone  fill  up. 

If  they  do  not,  as  the  connexion  between  them  and 
the  brain  will  be  then  in  a  great  meafure  intercepted, 
they  may  be  with  more  fafety  removed,  either  by  exci- 
fion,  by  cauftic,  or  by  ligature. 

The  cure  being  thus  far  completed,  only  a  fmall  ci¬ 
catrix  will  remain,  and  in  general  the  parts  will  be 
nearly  as  firm  as  at  firfl  :  but  when  much  of  the  inte- 
guments  have  been  feparated  or  deflroyed,  as  they  are 
never  regenerated,  the  bone  will  be  left  covered  only 
by  a  thin  cuticle,  writh  fome  fmall  quantity  of  cellular 
fubftance.  When  this  is  the  cafe,  the  perfon  ought  to 
wear  a  piece  of  lead  or  tin,  properly  fitted  and  lined 
with  flannel,  to  protect  it  from  the  cold  and  other  ex¬ 
ternal  injuries. 

This  is  the  method  now  commonly  praCtifed  in  cafes 
of  compreflion  ;  but  it  frequently  happens,  that  inflead 
of  compreflion,  fueli  a  degree  of  cuneuflion  takes  place 
that  no  afliflance  from  the  trepan  can  be  attended  with 
any  advantage ;  for  the  effects  of  concuflion  are  totally 
different  from  thofe  of  compreflion,  and  therefore  to  be 
removed  in  a  different  manner. 

Wounds,  in  Farriery.  See  Farriery  Index . 

WRASSE,  or  Old  Wife.  See  Labrus,  Ichthyo¬ 
logy  Index. 

WREATH,  in  Heraldry ,  a  roll  of  fine  linen  or  filk 
(like  that  of  a  Turkifh  turban),  confifling  of  the  co¬ 
lours  borne  in  the  efcutcheon,  placed  in  an  achievement 
between  the  helmet  and  the  crefl,  and  immediately  fup- 
porting  the  crefl. 

WRECK,  or  Shipwreck,  the  deflruCtioiv  of  a  fhip 
by  rocks  or  (hallows  at  fea. 

By  the  ancient  common  law,  where  any  (hip  was  loft 
at  fea,  and  the  goods  br  cargo  were  thrown  upon  the. 
land,  thefe  goods,  fo  wrecked,  were  judged  to  belong 
to  the  king  :  for  it  was  held,  that,  by  the  lofs  of  the 
fliip,  all  property  was  gone  out  of  the  original  owner. 

But  this  was  undoubtedly  adding  forrow  to  forrow,  and 
was  confonant  neither  to  reafon  nor  humanity.  Where¬ 
fore  it  was  firft  ordained  by  King  Henry  I.  that  if  any 
perfon  efcaped  alive  out  of  the  fhip,  it  fhould  be  no 
wreck  ;  and  afterwards  King  Henry  II.  by  his  charter, 
declared,  that  if  on  the  coafts  of  either  England,  Poic- 
tou,  Oleron,  or  Gafcony,  any  fhip  fhould  be  diflrtffed, 
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Wreck,  and  either  man  or  beaft  fhould  efcape  or  be  found  there- 

M - -  in  alive,  the  goods  fhould  remain  to  the  owners,  if  they 

claimed  them  within  three  months  \  but  otherwise  fhould 
be  efteemed  a  wreck,  and  fhould  belong  to  the  king,  or 
other  lord  of  the  franchife.  This  was  again  confirmed 
with  improvements  by  King  Richard  I.j  who,  in  the 
Tecond  year  of  his  reign,  not  only  eftablifhed  thefe  con- 
ceflions,  by  ordaining  that  the  owner,  if  he  was  {hip- 
wrecked  and  efcaped,  omnes  res  funs  liberas  et  quiet  as 
haberet ,  but  alfo,  that  if  he  perilhed,  his  children,  or,  in 
default  of  them,  his  brethren  and  lifters,  lhould  retain 
the  property  \  and  in  default  of  brother  or  lifter,  then 
the  goods  fhould  remain  to  the  king  (a).  And  the 
law,  a$  laid  down  by  JBra&on  in  the  reign  of  Henry  III, 
feems  ftill  to  have  improved  in  its  equity.  For  then,  if 
not  only  a  dog  (for  in  fiance)  efcaped,  by  which  the 
owner  might  be  difcovered,  but  if  any  certain  mark 
were  fet  on  the  goods,  by  which  they  might  be  known 
again,  it  was  held  to  be  no  wreck.  And  this  is  cer¬ 
tainly  moft  agreeable  to  reafon  3  the  rational  claim  of 
the  king  being  only  founded  upon  this,  that  the  true 
owner  cannot  be  afcertaincd.  Afterwards,  in  the  firft 
ftatute  of  Weftminfter,  the  time  of  limitation  of  claims, 
given  by  the  charter  of  Hnnry  II.  is  extended  to  a  year 
and  a  day,  according  to  the  ufage  ol  Normandy  :  and 
it  enafts,  that  if  any  man,  a  dog,  or  a  cat,  efcape  alive, 

'  the  veflel  ftiall  not  be  adjudged  a  wreck.  Thefe  ani¬ 
mals,  as  in  Braclon,  are  only  put  for  examples  5  for  it 
is  now  held,  that  not  only  if  any  live  thing  efcape,  but 
if  proof  can  be  made  of  the  property  of  any  of  the  goods 
or  lading  which  come  to  ftiore,  they  ftiall  not  be  for¬ 
feited  as  wreck.  The  ftatute  further  ordains,  that  the 
ftieriff  of  the  county  ftiall  be  bound  to  keep  the  goods  a 
year  and  a  day  (as  in  France  for  one  year,  agreeable  to 
the  maritime  laws  of  Oleron,  arid  in  Holland  for  a  year 
and  a  half),  that  if  any  man  can  prove  a  property  in 
them,  either  in  his  own  right  or  by  right  of  reprefenta- 
tion,  they  ftiall  be  reftored  to  him  without  delay  *,  but 
if  no  fuch  property  be  proved  within  that  time,  they 
then  ftiall  be  the  king’s.  If  the  goods  are  of  a  peri  (li¬ 
able  nature,  the  ftieriff  may  fell  them,  and  the  money 
fhall  be  liable  in  their  ftead.  This  revenue  of  wrecks 
is  frequently  granted  out  to  lords  of  manors  as  a  royal 
franchife ;  and  if  any  one  be  thus  intitled  to  wrecks  in 
his  own  land,  and  the  king’s  goods  are  wrecked  there¬ 
on,  the  king  may  claim  them  at  any  time,  even  after 
the  year  and  day. 

It  is  to  be  obferved,  that,  in  order  to  conftitute  a  le¬ 
gal  wreck,  the  goods  muft  come  to  land.  If  they  con¬ 
tinue  at  fea,  the  law  diftinguifhes  them  by  the  barbarous 
and  uncouth  appellations  of  jetf am,  flotfam,  and  ligan . 
Jetfam  is  where  goods  are  caft  into  the  fea,  and  there 
fink  and  remain  under  water :  flotfam  is  where  they 
continue  fwimming  on  the  furface  of  the  waves  :  ligan 
is  where  they  are  funk  in  the  fea,  but  tied  to  a  cork  or 
buoy,  in  order  to  be  found  again.  Ihefe  are  alfo  the 
king’s,  if  no  owner  appears  to  claim  them  ;  but  if  any 
owner  appears,  he  is  intitled  to  recover  the  poffefiion. 
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For  even  if  they  be  caft  overboard,  without  any’ mark 
or  buoy,  in  order  to  lighten  the  (hip,  the  owner  is  not ' 
by  this  a£t  of  neceftity  conftrued  to  have  renounced  his 
property  :  much  lefs  can  things  ligan  be  fuppofed  to  be 
abandoned,  fince  the  owner  has  done  all  in  his  power  to 
after t  and  retain  his  property.  Thefe  three  are  there¬ 
fore  accounted  fo  far  a  diftin£l  thing  from  the  former, 
that  by  the  king’s  grant  to  a  man  of  wrecks,  things  jet¬ 
fam,  flotfam,  and  ligan,  will  not  pafs. 

Wrecks,  in  their  legal  acceptation,  are  atprefentnot 
very  frequent  :  for  if  any  goods  come  to  laud,  it  rarely 
happens,  fince  the  improvement  of  commerce,  naviga¬ 
tion,  and  correfpondence,  that  the  owner  is  not  able  to 
aflfert  his  property  within  the  year  and  day  limited  by 
law.  And  in  older  to  preferve  this  property  entire  for 
him,  and  if  poflible  to  prevent  wrecks  at  all,  our  laws 
have  made  many  very  humane  regulations  j  in  a  fpirit 
quite  oppolite  to  thofe  favage  laws  which  formerly  pre¬ 
vailed  in  all  the  northern  regions  of  Europe,  ana  a  few 
years  ago  were  ftill  laid  to  iubfilt  on  the  coaris  of  the 
Baltic  fea,  permitting  tne  inhabitants  to  feize  on  what¬ 
ever  they  could  get  as  lawful  prize  ;  or,  as  an  author 
of  their  own  exprefies  it,  “  in  naufragorum  miferia  et 
ca  lam  it  Me  tanquam  vultures  ad  pro:  dam  currere .”  For 
by  the  ftatute  27  Edw.  III.  c.  13.  if  any  lliip  be  loft  on 
the  ftiore,  and  the  goods  come  to  land  (which  cannot, 
fays  the  ftatute,  be  called  wreck),  they  ftiall  be  pre- 
fently  delivered  to  the  merchants,  paying  only  a  reafon- 
able  reward  to  thofe  that  faved  and  preferved  them, 
which  is  intitled  falvagc .  Alfo  by  the  common  law,  if 
any  perfons  (other  than  the  ftieriff)  take  any  goods  fo 
caft  on  ftiore,  which  are  not  legal  wreck,  the  owners 
might  have  a  coramiflion  to  inquire  and  find  them  out, 
and  compel  them  to  make  reftitution.  And  by  12  Ann. 
flat.  2.  c.  18.  confirmed  by  4  Geo.  I.  c.  12.  in  order  to 
aflift  the  diftreffed,  and  prevent  the  fcandalous  illegal 
pra&ices  on  fome  of  our  fea-coafts  (too  fimilar  to  thofe 
on  the  Baltic),  it  is  enabled,  that  all  head-officers  and 
others  of  towns  near  the  fea,  fhall,  upon  application 
made  to  them,  fummon  as  many  hands  as  are  neceftary, 
and  fend  them  to  the  relief  of  any  ffiip  in  diftrefs,  on 
forfeiture  of  iool.  5  and  in  cafe  of  afliftance  given,  fal- 
vage  ftiall  be  paid  by  the  owners,  to  be  aflefled  by  three 
neighbouring  juftices.  All  perfons  that  fecrete  any 
goods  fhall  forfeit  their  treble  value  *,  and  if  they  wil¬ 
fully  do  any  a6l  whereby  the  flup  is  loft  or  deftroyed, 
by  making  holes  in  her,  dealing  her  pumps,  or  other- 
wife,  they  are  guilty  of  felony  without  benefit  of  clergy. 
Laftly,  by  the  ftatute  of  26  Geo.  II.  c.  19.  plundering 
any  veflel,  either  in  diftrefs  or  wrecked,  and  whether 
any  living  creature  be  on  board  or  not  (for  whether 
wreck  or  otherwife,  it  is  clearly  not  the  property  of  the? 
populace),  fuch  plundering  or  preventing  the  efcape  of 
any  perfon  that  endeavours  to  fave  his  life,  or  wounding 
him  with  intent  to  deftroy  him,  or  putting  out  falfe 
lights  in  order  to  bring  any  veflel  into  danger,  are  all 
declared  to  be  capital  felonies  5  in  like  manner  as  the 
deftroy ing  of  trees,  fteeples,  or  other  ftated  fea-marks, 
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(a)  In  like  manner  Conftantine  the  Great,  finding  that  by  the  imperial  law  the  revenue  of  wrecks  was  given  to 
the  prince’s  treafury  or  fifeus,  reftrained  it  by  an  edi&  (Cod.  1 1. 5.  1.)  and  ordered  them  to  remain  to  the  owners  j 
adding  this  humane  expoftulation  :  “  Quod  cnim  jus  habet  fifeus  in  aliena  calamitate,  ut  de  re  tam  luftuofa  com¬ 
pendium  fe&etur.” 


Wreck. 
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Wreck  jS  pumflied  by  the  ftatute  8  Eliz.  C.  13.  with  a  forfei¬ 
ts  ture  of  iool.  or  outlawry.  Moreover,  by  the  ftatute  of 
Wre  filing.  geo<  pilfering  any  goods  caft  aftiore  is  declared  to 

~  be  petty  larceny  ;  and  many  other  falutary  regulations 
are  made,  for  the  more  cffe&ually  preferving  fhips  of 
any  nation  in  diftrefs. 

By  the  civil  law,  to  deftroy  perfons  fhipwreeked,  or 
prevent  their  faving  the  ftiip,  is  capital.  And  to  fteal 
even  a  plank  from  a  veffel  in  diftrefs  or  wrecked,  makes 
the  party  liable  to  anfwer  for  the  whole  (hip  and  cargo. 
The  laws  alfo  of  the  Wifigoths,  and  the  moft  early  Nea¬ 
politan  conftitutions,  puniftied  with  the  utmoft  feverity 
all  thofe  who  neglected  to  aftift  any  ftiip  in  diftrefs,  or 
plundered  any  goods  caft  on  Ihore. 

WREN.  *  See  Motacilla,  Ornithology  Index . 

Wren,  Sir  Chriflopher ,  a  great  philofopher,  and  one 
of  the  moft  learned  and  moft  eminent  architects  of  his 
age,  was  the  fon  of  Chriftopher  Wren  dean  ofWindfor, 
and  was  born  in  1632.  He  ftudied  at  Wadham  college 
in  Oxford  •,  where  he  took  the  degree  of  m after  of  aits 
in  1653,  an^  was  Hiofen  fellow  of  All  Souls  college. 
When  very  young  he  difeovered  a  furprifing  genius  for 
the  mathematics  3  in  which  fcience  he  made  great  ad¬ 
vances  before  he  was  fixteen  years  old.  In  1657, 
was  made  profeffor  of  aftronomy  at  Greftiam  college, 
London  3  which  he  refigned  in  1660,  on  his  being 
chofen  to  the  Savilian  profefforftiip  of  aftronomy  in  Ox¬ 
ford  :  he  was  next  year  created  doClor  of  laws,  and  in 
1663  wras  eleCted  fellow  of  the  Royal  Society.  He  was 
one  of  the  commiflioners  for  the  reparation  of  St  Paul’s  3 
and  in  1665  travelled  into  France,  to  examine  the  moft 
beautiful  edifices  there,  when  he  made  many  curious  ob- 
fervations.  At  his  return  to  England,  he  drew  a  noble 
plan  for  rebuilding  the  city  of  London  after  the  fire, 
which  he  prefented  to  parliament 3  and  upon  the  deceafe 
of  Sir  John  Denham  in  1668,  was  made  furveyor-gene- 
ral  of  his  majefty’s  works  3  and  from  that  time  had  the 
direClion  of  a  great  number  of  public  edifices,  by  whieh 
he  acquired  the  higheft  reputation.  He  built  the  mag¬ 
nificent  theatre  at  Oxford,  St  Paul’s  cathedral,  the 
churches  of  St  Stephen  Walbrook,  and  St  Mary-le-Bow, 
the  Monument,  the  modern  part  of  the  palace  of  Hamp¬ 
ton  Court,  Chelfea  college,  one  of  the  wrings  of  Green¬ 
wich  hofpital,  and  many  other  beautiful  edifices.  He 
was  prefident  of  the  Royal  Society,  one  of  the  com- 
miflioners  of  Chelfea  college,  and  twice  member  of  par¬ 
liament  3  firft  for  Plymouth  in  Devonlhire,  and  then 
for  Melcomb  Regis  in  the  fame  county  3  but  in  1718 
was  removed  from  his  place  of  furveyor-general.  He 
died  in  1723,  and  was  interred  in  the  vault  under 
§t  Paul’s. 

This  great  man  alfo  diftinguiftied  himfelf  by  many 
curious  inventions  and  difeoveries  in  natural  philofophy  3 
and,  among  many  others,  contrived  an  inftrument  for 
meafuring  the  quantity  of  rain  that  falls  on  any  fpace 
of  land  for  a  year*,  he  invented  many  ways  of  making 
aftronomical  obfervations  more  accurate  and  eafy  ;  and 
was  the  firft  author  of  the  anatomieal  experiment  of 
injeCling  liquors  into  the  veins  of  animals,  &c.  He 
tranflated  into  Latin  Mr  Oughtred’s  Horologiographi - 
ca  Geometrica ;  and  wrote  a  Survey  of  the  cathedral 
church  of  Salifburv,  and  other  pieces.  After  his  death 
his  pofthumous  works  and  draughts  were  publifhed  by 
bis  fon. 

WRESTLING,  a  kind  of  combat  or  engagement 
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between  two  perfons  unarmed,  body  to  body,  to  prove  Wreftling 
their  ftrength  and  dexterity,  and  try  which  can  throw  II 
his  opponent  to  the  ground.  t  ^r*t’ 

Wreftling  is  an  exercife  of  very  great  antiquity  and  v  1 
fame.  It  was  in  ufe  in  the  heroic  age  3  witnefs  Her¬ 
cules,  who  wreftled  with  Anteeus. 

It  continued  a  long  time  in  the  higheft  repute,  and 
had  confiderable  rewards  and  honours  afligned  to  it  at 
the  Olympic  games.  It  was  the  cuftom  for  the  athletse 
to  anoint  their  bodies  with  oil,  to  give  the  lefs  hold  to 
their  antagonifts. 

Lycurgus  ordered  the  Spartan  maids  to  wreftle  in 
public  quite  naked,  in  order,  as  it  is  obferved,  to  break 
them  of  their  too  much  delicacy  and  nicenefs,  to  make 
them  appear  more  robuft,  and  to  familiarize  the  people, 

&c.  to  fuch  nudities. 

WRIST,  in  Anatomj .  See  there,  N°  53. 

WRIT,  in  Law ,  fignifies,  in  general,  the  king’s  pre¬ 
cept  in  writing  under  feal,  iffuing  out  of  fome  court,  di¬ 
rected  to  the  ftieriff  or  other  officer,  and  commanding 
fomething  to  be  done  in  relation  to  a  fuit  or  aClion,  or 
giving  comrniflion  to  have  the  fame  done.  And,  accord¬ 
ing  to  Fitzherbert,  a  writ  is  faid  to  be  a  formal  letter  of 
the  king  in  parchment,  fealed  with  his  feal,  anddireCled 
to  fome  judge,  officer,  or  minifter,  &c.  at  the  fuit  of  a 
fubjeCl,  for  the  caufe  briefly  expreffed,  which  is  to  be 
determined  in  the  proper  court  according  to  law. 

Writs,  in  civil  actions,  are  either  original  or  judi¬ 
cial  :  original,  are  fuch  as  are  iffued  out  of  the  court  of 
chancery  for  the  fummoning  of  a  defendant  to  appear, 
and  are  granted  before  the  fuit  is  commenced,  in  order 
to  begin  the  fame;  and  judicial  writs  iffue  out  of  the 
court  where  the  original  is  returned,  after  the  fuit  is  be¬ 
gun.  See  Process. 

The  original  writ  is  the  foundation  of  the  fuit.  See 
Suit. 

When  a  perfon  hath  received  an  injury,  and  thinks  it 
worth  his  while  to  demand  a  fatisfaffion  for  it,  he  is  to 
confider  with  himfelf,  or  take  advice,  what  redrefs  the 
law  has  given  for  that  injury  3  and  thereupon  is  to  make 
application  or  fuit  to  the  crown,  the  fountain  of  all  juf- 
tice,  for  that  particular  fpecific  remedy  which  he  is  de¬ 
termined  or  advifed  to  purfue.  As  for  money  due  on 
bond,  an  action  of  debt  3  for  goods  detained  without 
force,  an  adtion  of  detenue  or  trover ;  or,  if  taken  with 
force,  an  adtion  of  trefpafs  vi  et  ctnnis;  or,  to  try  the 
title  of  lands,  a  writ  of  entry  or  adtion  of  trefpafs  in 
ejeftment ;  or  for  any  confequential  injury  received,  a 
fpecial  adtion  on  the  cafe.  To  this  end  he  is  to  fue  out, 
or  purchafe  by  paying  the  ftated  fees,  an  original  or  ori¬ 
ginal  wrrit  from  the  court  of  chancery,  which  is  the  offi- 
cina  jujliticv ,  the  (hop  or  mint  of  juftice,  wherein  all  the 
king’s  writs  are  framed.  It  is  a  mandatory  letter  from 
the  king  in  parchment,  fealed  'with  his  great  feal,  and 
directed  to  the  ftieriff  of  the  county  wherein  the  injury 
is  committed,  or  fuppofed  fo  to  be,  requiring  him  to 
command  the  wrong-doer,  or  party  accufed,  either  to  do 
juftice  to  the  complainant,  or  elfe  to  appear  in  court, 
and  anfwer  the  accufation  againft  him.  Whatever  the 
ftieriff  does  in  purfuance  of  this  writ,  he  muft  return  or 
certify  to  the  court  of  common  pleas,  together  with  the 
Avrit  itfelf:  which  is  the  foundation  of  the  jurifdidtion  of 
that  court,  being  the  king’s  warrant  for  the  judges  to 
proceed  to  the  determination  of  the  caufe.  For  it  was 
a  maxim  introduced  by  the  Normans,  that  there  fliould 
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Write,  be  no  proceedings  in  common-pleas  before  the  king’s 
'"“V’*“/j  offices  without  his  original  writ ;  becaufe  they  held  it 
unfit  that  thofe  juffices,  being  only  the  fubffitutes  of  the 
crown,  lhould  take  cognizance  of  any  thing  but  what 
was  thus  exprefsly  referred  to  their  judgment.  How¬ 
ever,  in  fmall  a&ions,  below  the  value  of  forty  fiiillings, 
which  are  brought  in  the  court-baron  or  county-court, 
no  royal  writ  is  necefiary  j  but  the  foundation  of  fuch 
fuits  continue  to  be  (as  in  the  times  of  the  Saxons),  not 
by  original  writ,  but  by  plaint  ;  that  is,  by  a  privato 
memorial  tendered  in  open  court  to  the  judge,  wherein 
the  party  injured  fets  forth  his  caufe  of  a&ion  :  and  the 
judge  is  bound  of  common  right  to  adminiffer  juftice 
therein,  without  any  fpecial  mandate  from  the  king. 
Now  indeed  even  the  royal  writs  are  held  to  be  demand- 
able  of  common  right,  on  paying  the  ufual  fees :  for  any 
delay  in  the  granting  them,  or  fetting  an  unufual  or  ex¬ 
orbitant  price  upon  them,  would  be  a  breach  of  magna 
charta,  c.  29.  “  nulli  vendemus,  nulli  negabimus,  aut 
differemus  juffitiam  vel  reflum.” 

Original  writs  are  either  optional  or  peremptory  ;  or, 
in  the  language  of  our  law,  they  are  either  a  preecipe  or 
a  fi  te  fecerit  fecuruvu  The  preecipe  is  in  the  alterna¬ 
tive,  commanding  the  defendant  to  do  the  thing  re¬ 
quired,  or  {how  the  reafon  wherefore  he  hath  not  done 
it.  The  ufe  of  this  writ  is  where  fomething  certain  is 
demanded  by  the  plaintiff,  which  is  in  the  power  of  the 
defendant  himfelf  to  perform ;  as,  to  reffore  the  poffeffion 
of  land,  to  pay  a  certain  liquidated  debt,  to  perform  a 
fpecific  covenant,  to  render  an  account,  and  the  like  \ 
in  all  which  cafes  the  writ  is  drawn  up  in  the  form  of  a 
preecipe  or  command,  to  do  thus,  or  (how  caufe  to  the 
contrary  ;  giving  the  defendant  his  choice  to  redrefs  the 
injury  or  Rand  the  fuit.  The  other  fpecies  of  original 
writs  is  called  a  ft  fecerit  te  fecurum ,  from  the  words  of 
the  writ  \  which  dire£ls  the  flieriff  to  caufe  the  defend¬ 
ant  to  appear  in  court,  without  any  option  given  him, 
provided  the  plaintiff  gives  the  fheriff  fecurity  effectually 
to  profecute  his  claim.  This  writ  is  in  ufe  where  no¬ 
thing  is  fpecifically  demanded,  but  only  a  fatisfa&ion  in 
general ;  to  obtain  which,  and  miniffer  complete  redrefs, 
the  intervention  of  fome  judicature  is  necefiary.  Such 
are  writs  of  trefpafs,  or  on  the  cafe,  wherein  no  debt  or 
other  fpecific  thing  is  fued  for  in  certain,  but  only 
damages  to  be  affeffed  by  a  jury.  For  this  end  the  de¬ 
fendant  is  immediately  called  upon  to  appear  in  court, 
provided  the  plaintiff  gives  good  fecurity  of  profecuting 
his  claim.  Both  fpecies  of  writs  are  teff  ed,  or  witneffed, 
in  the  Tung’s  own  name  ;  “  witnefs  ourfelf  at  Weffmin- 
ffer,”  or  wherever  the  chancery  may  be  held. 

The  fecurity  here  fpoken  of,  to  be  given  by  the 
plaintiff  for  profecuting  his  claim,  is  common  to  both 
writs,  though  it  gives  denomination  only  to  the  latter. 
The  whole  of  it  is  at  prefent  become  a  mere  matter  of 
form  ;  and  John  Doe  and  Richard  Roe  are  always  re¬ 
turned  as  the  (landing  pledges  for  this  purpofe. — The 
ancient  ufe  of  them  was  to  anfwer  for  the  plaintiff,  who 
in  cafe  he  brought  an  aCtion  without  caufe,  or  failed  in 
the  profecution  of  it  when  brought,  was  liable  to  an 
amercement  from  the  crown  for  railing  a  falfe  accusa¬ 
tion  ;  and  fo  the  form  of  the  judgment  Rill  is.  In  like 
manner,  as  by  the  Gothic  confiitutions  no  perfon  was 
permitted  to  lay  a  complaint  againR  another  nif  fub 
rcript::ra  aut  fpecificatione  triutn  iejiium ,  quod  aBionem 


vel/et  perfequi :  and,  as  by  the  laws  of  Sancho  I.  king  Writs, 
of  Portugal,  damages  were  given  againR  a  plaintiff  who  ,  Writing. 
profecuted  a  groundlefs  aCtion. 

The  day  on  which  the  defendant  is  ordered  to  appear 
in  court,  and  on  which  the  (heriff  is  to  bring  in  the 
writ,  and  report  how  far  he  has  obeyed  it,  is  called  the 
return  of  the  writ;  it  being  then  returned  by  him  to 
the  king’s  juRices  at  WeRminRer.  And  it  is  always 
made  returnable  at  the  difiance  of  at  leafi  15  days  from 
the  date  or  teff,  that  the  defendant  may  have  time  to 
come  up  to  WeRminRer,  even  from  the  moR  remote 
parts  of  the  kingdom  *,  and  upon  fome  day  in  one  of  the 
four  terms,  in  which  the  court  fits  for  the  difpatch  of 
bufinefs. 

WRITING,  the  art  or  a 61  of  fignifying  and  convey¬ 
ing  our  ideas  to  others,  by  letters  or  characters  vifible 
to  the  eye.  See  Composition,  Grammar,  and  Lan* 
guage. 

The  moR  ancient  remains  of  writing,  which  have 
been  tranfmitted  to  us,  are  upon  hard  fubffances,  fuch 
as  Rones  and  metals,  which  were  ufed  by  the  ancients 
for  ediCts  and  matters  of  public  notoriety  ;  the  deca¬ 
logue  was  written  on  two  tables  of  Rone  ;  but  this  prac¬ 
tice  was  not  peculiar  to  the  Jews,  for  it  was  ufed  by 
moR  of  the  eafiern  nations,  as  well  as  by  the  Greeks 
and  Romans  ;  and  therefore  the  ridicule  which  Voltaire 
attempts  to  caff  upon  that  part  of  the  book  of  Genefis, 
where  the  people  are  commanded  to  write  the  law  on 
Rones,  is  abfurd  ;  for  what  is  there  faid  by  no  means 
implies,  that  other  materials  might  not  be  ufed  on  com¬ 
mon  occafions.  The  laws  penal,  civil,  and  ceremonial, 
among  the  Greeks,  were  engraven  on  tables  of  brafs 
which  were  called  cyrbes . 

We  find  that  wood  was  alfo  ufed  for  writing  on  in 
different  countries.  In  the  Sloanian  library  (N#  4852.) 
are  fix  fpecimens  of  Kufic  writing,  on  boards  about  two 
feet  in  length,  and  fix  inches  in  depth.  The  Chine fef 
before  the  invention  of  paper,  wrote  or  engraved  with 
an  iron  tool  upom  thin  boards  or  on  bamboo.  Pliny 
fays,  that  table  books  of  wood  were  in  ufe  before  the 
time  of  Homer.  Thefe  table  books  were  called  by  the 
Romans  pugillares.  The  wood  was  cut  into  thin  Rices, 
and  finely  plained  and  polifiied.  The  writing  was  at 
firff  upon  the  bare  wood,  with  an  iron  infirument  called 
a  flyle.  In  later  times  thefe  tables  were  ufually  waxed 
over,  and  written  upon  with  that  infirument.  The  mat¬ 
ter  written  upon  the  tables  which  were  thus  waxed  over 
was  eafily  effaced,  and  by  fmoothing  the  wax  new  mat¬ 
ter  might  be  fubffituted  in  the  place  of  what  had  been 
written  before.  The  Greeks  and  Romans  continued 
the  ufe  of  waxed  table-books  long  after  the  ufe  of  papy¬ 
rus,  leaves,  and  lkins,  became  common,  becaufe  they 
were  fo  convenient  for  corrt&ing  extemporary  compo- 
fitions. 

Table  books  of  ivory  are  Rill  ufed  for  memorandums, 
but  they  are  commonly  written  upon  with  black  lead 
pencils.  The  praCtice  of  writing  on  table-books  covered 
with  wax  was  not  entirely  laid  afidc  till  the  commence¬ 
ment  of  the  14th  century. 

The  bark  of  trees  was  alfo  ufed  for  writing  by  the 
ancients,  and  is  fo  Rill  in  fevcral  parts  of  Afia.  The 
fame  thing  may  be  faid  of  the  leaves  of  trees.  It  is 
needlcfs  to  obferve  the  ufe  of  parchment  and  vellum, 
papyrus  and  paper,  for  writing  5  it  is  too  well  known. 

5B2  IV 
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Writing.  The  method  of  fabricating  thefe  fubftances  has  been 
',rn_" v already  defcribed  as  they  occurred  in  the  order  of  the 
alphabet. 

It  is  obvious,  that  when  men  wrote,  or  rather  en¬ 
graved,  on  hard  fubftances,  inftruments  of  metal  were 
neceffary,  fuch  as  the  chifel  and  the  ftylus 3  but  the  lat¬ 
ter  was  chiefly  ufed  for  writing  upon  boards,  waxed 
tablets,  or  on  bark. 

When  the  ancients  wrote  on  fofter  materials  than 
wood  or  metal,  other  inftruments  were  ufed  for  writing 
with,  of  which  reeds  and  canes  feem  to  have  been  the 
firft.  Reeds  and  canes  are  ftill  ufed  as  inftruments  for 
writing  with  by  the  Tartars,  the  Indians,  the  Perfians, 
the  Turks,  and  the  Greeks.  Pencils  made  of  hair  are 
ufed  by  the  Chinefe  for  their  writing ;  they  firft  liquefy 
their  ink,  and  dip  their  pencils  into  it.  Hair-pencils 
have  likewifc  been  ufed  for  writing  in  Europe.  Large 
capital  letters  were  made  with  them  from  the  time  of 
the  Roman  emperors  till  the  16th  century.  After  the 
invention  of  printing  they  were  drawn  by  the  illumi¬ 
nators.  Quills  of  geefe,  fwans,  peacocks,  crows,  and 
other  birds,  have  been  ufed  in  thefe  weftern  parts  for 
writing  with,  but  how  long  is  not  eafy  to  afcertain.  St 
Ifidore  of  Seville,  who  lived  about  the  middle  of  the  7th 
century,  defcribcs  a  pen  made  of  a  quill  as  ufed  in  his 
time. 

Method  of  refloring  decayed  WRITINGS .  In  the  77th 
volume  of  the  Phil.  Tranf.  there  is  a  paper  on  this  fub- 
je&  by  Sir  Charles  Blagden.  One  of  the  belt  methods 
he  found  upon  experiment  to  be,  covering  the  letters 
with  phlogifticated  or  pruftic  alkali,  with  the  addition  of 
a  diluted  mineral  acid  ;  upon  the  application  of  which, 
the  letters  changed  very  fpeedily  to  a  deep  blue  colour, 
of  great  beauty  and  intenfity.  To  prevent  the  fpread- 
ing  of  the  colour,  which,  by  blotting  the  parchment, 
detra&s  greatly  from  the  legibility,  the  alkali  ftiould  be 
put  on  firft,  and  the  diluted  acid  added  upon  it.  The 
method  found  to  anfwer  beft  has  been,  to  fpread  the  al¬ 
kali  thin  with  a  feather  over  the  traces  of  the  letters, 
and  then  to  touch  it  gently,  as  nearly  upon  or  over  the 
letters  as  can  be  done  with  the  diluted  acid,  by  means 
of  a  feather  or  a  bit  of  ftick  cut  to  a  blunt  point. 
Though  the  alkali  ftiould  occafion  no  fenfible  change  of 
colour,  yet  the  moment  the  acid  comes  upon  it,  every 
trace  of  a  letter  turns  at  once  to  a  fine  blue,  which  foon 
acquires  its  full  intenfity,  and  is  beyond  comparifon 
ftronger  than  the  colour  of  the  original  trace  had  been. 
If,  then,  the  corner  of  a  bit  of  blotting  paper  be  care¬ 
fully  and  dexteroufty  Applied  near  the  letters,  fo  as  to 
imbibe  the  fuperfluous  liquor,  the  ftaining  of  the  parch¬ 
ment  may  be  in  a  great  meafure  avoided  3  for  it  is  this 
fuperfluous  liquor  which,  abforbing  part  of  the  colour¬ 
ing  matter  from  the  letters,  becomes  a  dye  to  whatever 
it  touches.  Care  muft  be  taken  not  to  bring  the  blot- 
ting  paper  in  contaft  with  the  letters,  becaufe  the  co¬ 
louring  matter  is  foft  whilft  wet,  and  may  eafily  be 
rubbed  off.  I  he  acid  chiefly  employed  was  the  ma¬ 
rine  3  but  both  the  vitriolic  and  nitrous  fucceed  very 
■well.  I  hey  fliould  be  fo  tar  diluted  as  not  to  be  in 
danger  of  corroding  the  parchment,  after  which  the  de¬ 
gree  of  ftrength  does  not  feem  to  be  a  matter  of  much 
nicety. 

Method  of  copying  Waitings.  The  ingenious  Mr 
Watt,  lome  years  ago,  invented  a  method  of  copy¬ 
ing  writings  very  fpeedily,  and  without  the  puflibility  of 


committing  miftakes.  A  piece  of  thin  unfized  paper  is  Writing 
to  be  taken  exactly  of  the  fize  of  the  paper  to  be  co-  II 
pied  3  it  is  to  be  moiftened  with  water,  or,  what  is  bet-Wwzb^f- 
ter,  with  the  following  liquid  :  Take  of  diftilled  vine-  f  ^ 
gar  two  pounds  weight,  diffolve  it  in  one  ounce  of  bo- 
racic  acid 3  then  take  four  ounces  of  oyfter-fliells  cal¬ 
cined  to  whitenefs,  and  carefully  freed  from  their  brown 
cruft  3  put  them  into  the  vinegar,  ftiake  the  mixture 
frequently  for  24  hours,  then  let  it  ftand  until  it  depo- 
fits  its  fediment ;  filter  the  clear  part  through  unfized 
paper  into  a  glafs  veffel  3  then  add  two  ounces  of  the 
beft  blue  Aleppo  galls  bruifed,  and  place  the  liquor  in 
a  warm  place,  fhaking  it  frequently  for  24  hours  3  then 
filter  the  liquor  again  through  unfized  paper,  and  add 
to  it  after  filtration  one  quart,  ale  meafure,  of  pure  wa¬ 
ter.  It  muft  then  ftand  24  hours,  and  be  filtered  again 
If  it  fhows  a  difpofition.  to  depofit  any  fediment,  which 
it  generally  docs.  When  the  paper  has  been  wet  with 
this  liquid,  put  it  between  two  thick  unfized  papers  to 
abforb  the  fuperfluous  moifture  3  then  lay  it  over  the 
writing  to  be  copied,  and  put  a  piece  of  clean  writing 
paper  above  it.  Put  the  whole  on  the  board  of  a  rol- 
ling-prefs,  and  prefs  them  through  the  rolls,  as  is  done 
in  printing  copperplates,  and  a  copy  of  the.  writing 
(hall  appear  on  both  fides  of  the  thin  moiftened  paper  y 
on  one  fide  in  a  reverfed  order  and  dire&ion,  but  on 
the  other  fide  in  the  natural  order  and  direftion  of  the 
lines. 

WRITTEN  MOUNTAINS.  See  MOUNTAINS. 

WRY-neck.  See  Jynx,  Ornithology  Index. 
WURTEMBURG,  or  Wirtenberg,  a  fovereign 
duchy  of  Germany,  in  Suabia;  bounded  on  the  north 
by  Franconia,  the  archbiftiopric  of  Mentz,  and  the  pa¬ 
latinate  of  the  Rhine  3  on  the  eaft  by  the  county  of 
Oeting,  the  marquifate  of  Burgau,  and  the  territory  of 
Ulm  3  on  the  fouth  by  the  principality  of  Hoen-Zol- 
lern,  Furftenburg,  and  the  marquifate  of  Hoher.burg  3. 
and  on  the  weft  by  the  palatinate  of  the  Rhine,  the, 
marquifate  of  Baden,  and  the  Black  Foreft.  It  is  65 
miles  in  length,  and  as  much  in  breadth,  and  the  river 
Neckar  runs  almoft  through  the  middle  of  it  from  fouth 
to  north.  Though  there  are  many  mountains  and 
WToods,  yet  it  is  one  of  the  mo  ft  populous  and  fertile 
countries  in  Germany,  producing  plenty  of  grafs,  corn* 
fruits,  and  a  great  deal  of  wine  towards  the  confines  of 
the  palatinate.  There  are  alfo  mines,  and  fait  fprings, 
with  plenty  of  game  and  fifh.  It  contains  643  villages* 

88  towns,  and  26  cities,  of  which  Stutgard  is  the  ca¬ 
pital. 

WUR1  SBURG,  a  large  bifhopric  in  Germany  com¬ 
prehending  the  principal  part  of  Franconia.  It  is 
bounded  by  the  county  of  Henneburg,  the  duchy  of  Co¬ 
burg,  the  abbey  of  Fuld,  the  archbiftiopric  of  Mentz, 
the  marquifate  of  Anfpach,  the  biftiopric  of  Bamberg, 
and  the  county  of  Wertheim  3  being  about  65  miles  in 
length,  and  50  in  breadth,  and  divided  into  50  baili¬ 
wicks.  The  foil  is  very  fertile,  and  produces  more 
corn  and  wine  than  the  inhabitants  confume.  The  ter¬ 
ritories  of  the  biftiop  comprehend  above  400  towns  and 
villages,  of  which  he  is  fovereign,  being  one  of  the 
greateft  ecclefiaftical  princes  of  the  empire. 

WURTZBURG,  a  large  and  handfome  city  of  Ger¬ 
many,  and  one  of  the  principal  in  the  circle  of  Franco¬ 
nia.  It  is  defended  with  good  fortifications,  and  has  a 
magnificent  palace.  There  is  a  handfome  hofpital,  in 

which 
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Wurtzburg,  which  are  generally  400  poor  men  and  women.  The 
Wycherley,  caftle  is  at  a  {mail  di (lance  from  the  city,  and  commands 
ft;  as  it  Hands  upon  an  eminence.  It  communicates 
with  the  city  by  a  (lone  bridge,  on  which  are  12  fta- 
tues,  reprefenting  as  many  faints.  The  arfenal  and  the 
cellars  of  the  bifhop  deferve  the  attention  of  the  cu¬ 
rious.  There  is  alfo  an  univerftty,  founded  in  1403. 
It  is  feated  on  the  river  Maine,  in  E.  Long.  10.  2.  N. 
Lat.  49.  40. 

WYCHERLEY,  William,  an  eminent  Englifti 
comic  poet,  was  born  about  1640.  A  little  before  the 
refloration  of  King  Charles  II.  he  became  a  gentleman 
commoner  of  (Queen’s  college  Oxford,  where  he  was  re¬ 
conciled  by  Dr  Barlow  to  the  Proteftant  religion,  which 
he  had  a  little  before  abandoned  in  his  travels.  He  af¬ 
terwards  entered  himfelf  in  the  Middle-temple,  but  foon 
quitted  the  Rudy  of  the  law  for  purfuits  more  agreeable 
to  his  own  genius,  as  well  as  to  the  tafle  of  the  age. 
Upon  writing  his  firft  play,  entitled,  Love  in  a  Wood, 
or  St  James’s  Park,  which  was  a£fed  in  1672,  he  be¬ 
came  acquainted  with  feveral  of  the  celebrated  wits  both 
of  the  court  and  town,  and  likewife  with  the  duchefs 
of  Cleveland.  Some  time  after  appeared  his  comedies, 
called  The  Gentleman  Dancing  Mafler,  the  Plain 
Dealer,  and  the  Country  Wife  ;  all  which  were  a&ed 
with  applaufe.  George  duke  of  Buckingham  had  a 
very  high  efteem  for  him,  and  beftowed  on  him  feveral 
advantageous  pods.  King  Charles  alfo  (bowed  him 
fignal  marks  of  favour  \  and  once  gave  him  a  proof  of 
his  efteem,  which  perhaps  never  any  fovereign  prince  be¬ 
fore  had  given  to  a  private  gentleman.  Mr  Wycherley 
being  ill  of  a  fever,  at  his  lodgings  in  Bow-ftreet,  the  king 
did  him  the  honour  of  a  vifit.  Finding  him  extremely 
weakened,  he  commanded  him  to  take  a  journey  to  the 
fouth  of  France,  and  allured  him,  at  the  fame  time,  that 
he  would  order  him  500I.  to  defray  the  charges  of  the 
journey.  Mr  Wycherley  accordingly  went  into  France  ; 
and  having  fpent  the  winter  there,  returned  to  England 
entirely  reftored  to  his  former  vigour.  The  king,  fhort- 
ly  after  his  arrival,  told  him,  that  he  had  a  fon,  who  he 
was  refolved  ftiould  be  educated  like  the  fon  of  a  king, 
and  that  he  could  not  choofe  a  more  proper  man  for  his 
governor  than  Mr  Wycherley  ;  for  which  fervice  1500I. 
per  annum  fhould  be  fettled  upon  him. 

Immediately  after  this  offer  he  went  to  Tunbridge, 
v/hcre  walking  one  day  upon  the  Well’s  walk  with  his 
friend  Mr  Fairbeard  of  Gray’s  Inn,  juft  as  he  came  up 
to  the  bookfeller’s  (hop,  the  countefs  of  Drogheda,  a 
young  widow,  rich,  noble,  and  beautiful,  came  there  to 
inquire  for  the  Plain  Dealer;  “  Madam,”  fays  Mr  Fair- 
beard,  u  fince  you  are  for  the  Plain  Dealer,  there  he  is 
for  you  ;”  puffiing  Mr  Wvcherley  towards  her.  “  Yes,” 
fays  Mr  Wycherley,  “  this  lady  can  bear  plain  dealing  •, 
for  ftie  appears  to  be  fo  accompliffi^d,  that  what  would 
be  a  compliment  to  others,  would  be  plain  dealing  to 
her.”  “  No,  truly,  Sir,”  faid  the  countefs,  “  1  am  not 
without  my  faults,  anymore  than  the  reft  of  my  Tex  ; 
and  yet  notwithftanding,  I  love  plain  dealing,  and  am 
never  more  fond  of  it  than  when  it  tells  me  of  them.” 
44  Then,  madam,”  fays  Mr  Fairbeard,  “  you  and  the 
Plain  Dealer  feem  deftgned  by  Heaven  for  each  other.” 

• — In  fhort,  Mr  Wycherley  walked  a  turn  or  two  with 
the  countefs,  waited  upon  her  home,  vifited  her  daily 
while  (he  ftaid  at  Tunbridge,  and  married  her  foon  after 
without  acquainting  the  king.  By  this  ften,  which  was 


looked  upon  as  a  contempt  of  his  majefty’s  orders,  he  for-  Wycherley 
feited  the  royal  favour.  The  countefs  of  Drogheda  II 
fettled  her  whole  fortune  upon  him  ;  but  his  title  being  ,  Wye*  , 
difputed  after  her  death,  he  was  fo  reduced  by  the  ex-  * 
pences  of  the  law  and  other  incumbrances,  as  to  be  un¬ 
able  to  fatisfy  the  impatience  of  his  creditors,  who  threw 
him  into  prifon  ;  and  the  bookfeller  who  printed  his* 

Plain  Dealer,  by  which  he  got  almoft  as  much  money 
as  the  other  gained  reputation,  was  fo  ungrateful  as  to 
refufe  to  lend  him  20I.  in  his  extreme  neceftity.  In  that 
confinement  he  languiftied  feven  years ;  but  at  length 
King  James  going  to  fee  the  above  play,  was  fo  charm¬ 
ed  with  it,  that  he  gave  immediate  orders  for  the  pay¬ 
ment  of  his  debts,  and  even  granted  him  a  penfton  of 
2ool.  per  annum .  But  the  prince’s  bountiful  intentions 
were  in  a  great  meafure  defeated  merely  through  Mr 
Wycherley’s  modefty  5  he  being  afhamed  to  tell  the 
earl  of  Mulgrave,  whom  the  king  had  fent  to  demand 
it,  a  true  ft  ate  of  his  debts.  He  laboured  under  the 
^weight  of  thefe  difficulties  till  his  father  died,  who  left 
him  600I.  a-year.  But  this  eftate  was  under  limita¬ 
tions,  he  being  only  a  tenant  for  life,  and  net  being  al¬ 
lowed  to  raife  any  money  for  the  payment  of  his  debts. 

However,  he  took  a  method  of  doing  it  which  few  fuf- 
pe&ed  to  be  his  choice  ;  and  this  was  making  a  jointure. 

He  had  often  declared,  that  he  was  refolved  to  die  mar¬ 
ried,  though  he  could  not  bear  the  thoughts  of  living  in 
that  ftate  again  :  accordingly,  juft  at  the  eve  of  his 
death,  he  married  a  young  gentlewoman  with  1500I. 
fortune,  part  of  which  lie  applied  to  the  ufes  he  wanted 
it  for.  Eleven  days  after' the  celebration  of  thefe  nup¬ 
tials,  in  December  1715,  he  died,  and  was  interred  in 
the  vault  of  Co  vent-garden  church. 

Beftdes  his  plays  above  mentioned,  he  publiftied  a 
volume  of  poems  in  folio.  In  1728  bis  pofthumous 
works  in  profe  and  verfe  were  publiftied  by  Mr  Theo¬ 
bald. 

WYNDH  AM,  Sir  William,  defeended  of  an  an* 
cient  family,  was  born  about  the  year  1687,  and  fuc- 
ceeded  young  to  the  title  and  eftate  of  his  father.  On 
his  return  from  his  travels,  he  was  chofen  member  for 
the  county  of  Somerfet ;  in  which  ftation  he  ferved  in 
the  three  laft  parliaments  of  Queen  Anne,  and  as  long 
a^  he  lived  :  after  the  change  of  the  n.iniftry  in  1710=, 
he  was  appointed  feeretary  at  war;  and-  in  ^13  was 
raifed  to  be  chancellor  of  the  exchequer.  Upon  the 
breach  between  the  earl  of  Oxford  and  Lord  Boling- 
broke,  he  adhered  to  the  interefts  of  the  latter.  He 
was  removed  from  his  employment  on  the  acceffion  of 
George  I.  and  falling  under  fufpicion  on  the  breaking 
out  of  the  rebellion  in  1715,  was  apprehended.  IT  6 
made  his  efcape  ;  a  reward  was  publiftied  for  apprehend¬ 
ing  him  ;  he  furrendered,  was  committed  to  the  Tower; 
but  never  brought  to  a  trial.  After  he  regained  his  li¬ 
berty,  he  continued  in  oppofition  to  the  feveral  admini- 
{{rations  under  which  he  lived  ;  and  died  in  1740. 

WYE,  a  river  of  South  Wales,  which  ilfuing  out  of 
Plinlymmon  Hill,  very  near  the  fource  of  the  Severn, 
crofles  the  north-caft  corner  of  Radnorftiire,  giving  name 
to  the  town  of  Rhyadergowy  (Fall  of  the  Wye),  where 
it  is  precipitated  in  a  catara£l :  then  flowing  bet  ween 
this  county  and  Brecknockfhire,  it  crofles  Herefordfhire, 
and  dividing  the  counties  of  Gloucefter  and  Monmouth, 
falls  into  the  mouth  of  the  Severn,  below  Chepftow. 

The  romantic  beauties  of  the  Wye,  which  flows  in  & 

deep- 
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Wye.  deep  bed,  between  lofty  rocks  clothed  with  banging 
woods,  and  here  and  there  crowned  by  ruined  caftles, 
have  employed  the  defcriptive  powers  of  the  pen  and 
pencil. 

Wye  is  alfo  the  name  of  a  river  in  Derby  (hire,  which 
rifes  in  the  north-weft  part,  above  Buxton  ;  and,  flow¬ 
ing  fouth-eaft,  falls  into  the  Derwent,  below  Bake- 
well. 


Wye,  the  name  of  a  town  in  Kent,  with  a  market  on  Wye. 
Thurfday,  feated  on  the  Stour,  10  miles  fouth  of  Can- V“‘v— ■ 
terbury,  and  59  fouth-eaft  of  London.  E.  Long.  1.  4, 

N.  Lat.  51.  10. 

Wye,  a  town  of  Switzerland,  in  a  territory  of  the 
abbey  of  St  Gallen,  with  a  palace.  It  is  built  on  an 
eminence,  16  miles  fouth-fouth-weft  of  Conftance.  E. 

Long.  9.  4.  N.  Lat.  47.  34. 


X 

II 

Xebec. 


Xor  x,  is  the  2  2d  letter  of  our  alphabet,  and  a  dou- 
3  ble  confonant.  It  was  not  ufed  by  the  Hebrews 
or  ancient  Greeks  *,  for,  as  it  is  a  compound  letter,  the 
andents,  who  ufed  great  fimplicity  in  their  writings,  ex- 
preffed  this  letter  by  its  component  letters  c  s,  Neither 
have  the  Italians  this  letter,  but  exprefs  it  by X  be¬ 
gins  no  word  in  our  language  but  fuch  as  are  of  Greek 
original ;  and  is  in  few  others  but  what  are  of  Latin 
derivation  ;  as  perplex,  reflexion,  defluxion,  &c.  We  of¬ 
ten  exprefs  this  found  by  (ingle  letters,  as  cks,  in  backs , 
necks  ;  by  ks,  in  books,  breaks ;  by  cc,  in  accefs ,  acci¬ 
dent;  by  f/,  in  aBion,  unElion,  &c.  The  Englifh  and 
French  pronounce  it  like  cs  or  ks  ;  the  Spaniards  like  c 
before  a,  viz.  Alexandra,  as  it  were  Alecandro,  In  nu¬ 
merals  it  expreffeth  10,  whence  in  old  Roman  manu- 
feripts  it  is  ufed  for  denarius ;  and  as  fuch  feems  to  be 
made  of  two  V’s  placed  one  over  the  other.  When  a 
da(h  is  added  over  it,  thus  x,  it  fignifies  10,000. 

XANTHIUM,  a  genus  of  plants  of  the  clafs  monce - 
cia,  and  arranged  in  the  natural  claflification  under  the 
49th  order,  Compofltce.  See  Botany  Index, 
XANTHOXYLUM.  See  Zanthoxylum. 


XEBEC,  or  Zebec,  a  fmall  three-mafted  veffel,  na¬ 
vigated  in  the  Mediterranean  fea,  and  on  the  coafts 
of  Spain,  Portugal,  and  Barbary.  See  Plate 
fig.  10. 

The  fails  of  the  xebec  are  in  general  fimilar  to  thofe 
of  the  poleacre,  but  the  hull  is  extremely  different  from 
that  and  almoft  every  other  veffel.  It  is  furniftied  with 
a  ftrong  prow  :  and  the  extremity  of  the  ftern,  which  is 
nothing  more  than  a  fort  of  railed  platform  or  galley, 
projects  farther  behind  the  counter  and  buttock  than 
that  of  any  European  (hip. 

Being  generally  equipped  as  a  corfair,  the  xebec  is 
conftru&ed  with  a  narrow  floor,  to  be  more  fwift  in  pur- 
fuit  of  the  enemy  \  and  of  a  great  breadth,  to  enable 
her  to  carry  a  greater  force  of  fail  for  thispurpofe  with¬ 
out  danger  of  overturning.  As  thefe  veffels  are  ufually 
very  low  built,  their  decks  are  formed  with  a  great  con¬ 
vexity  from  the  middle  of  their  breadth  towards  the 
fides,  in  order  to  carry  off  the  water  which  falls  aboard 
more  readily  by  their  feuppers.  But  as  this  extreme 
convexity  would  render  it  very  difficult  to  walk  thereon 
at  fea,  particularly  when  the  veffel  rocks  by  the  agita¬ 
tion  of  the  waves,  there  is  a  platform  of  grating  extend¬ 
ing  along  the  deck  from  the  fides  of  the  veffel  towards 
the  middle,  whereon  the  crew  may  walk  dry-footed 


whilft  the  water  is  conveyed  through  the  grating  to  the  Xebec, 
feuppers.  „  Xenocrates. 

The  xebecs,  which  are  generally  armed  as  veffels  oV 
war  by  the  Algerines,  mount  from  16  to  24  cannon, 
and  carry  from  300  to  450  men,  two-thirds  of  wrhom 
are  generally  foldiers. 

By  the  very  complicated  and  inconvenient  method  of 
working  thefe  veffels,  what  one  of  their  captains  of  Al¬ 
giers  told  Mr  Falconer  will  be  readily  believed,  viz. 
that  every  xebec  requires  at  leaft  the  labour  of  three 
fquare-rigged  (hips,  wherein  the  (landing  fails  are  cal¬ 
culated  to  anfwer  every  (ituation  of  the  wind. 

XENOCRATES,  a  celebrated  ancient  Grecian  phi- 
lofopher,  was  born  at  Chalcedon  in  the  95th  Olym¬ 
piad.  At  firft  he  attached  himfelf  to  iEfchines,  but 
afterwards  became  a  difciple  of  Plato,  who  took  much 
pains  in  cultivating  his  genius,  which  was  naturally 
heavy.  His  temper  was  gloomy,  his  afpeCl  fevere,  and 
his  manners  little  tinCtured  with  urbanity.  Thefe  ma¬ 
terial  defeCts  his  mailer  took  great  pains  to  correal ; 
frequently  advifing  him  to  facrifice  to  the  Graces  :  and 
the  pupil  was  patient  of  inftru&ion,  and  knew  how 
to  value  the  kindnefs  of  his  preceptor.  As  long  as 
Plato  lived,  Xenocrates  was  one  of  his  mod  efteemed 
difciples  \  after  his  death  he  clofely  adhered  to  his  doc¬ 
trine  *,  and  in  the  fecond  year  of  the  noth  Olympiad, 
he  took  the  chair  in  the  academy,  as  the  fucceffor  of 
Speufippus. 

Xenocrates  was  celebrated  among  the  Athenians,  not 
only  for  his  wifdom,  but  for  his  virtues.  So  eminent 
was  his  reputation  for  integrity,  that  when  he  was  called 
upon  to  give  evidence  in  a  judicial  tranfa&ion,  in  which 
an  oath  was  ufually  required,  the  judges  unanimoufly  a- 
greed,  that  his  Ample  affeveration  (hould  be  taken,  as  a 
public  teftimony  to  his  merit.  Even  Philip  of  Macedon 
found  it  impoflible  to  corrupt  him.  So  abftemious  was 
he  with  refpeCt  to  food,  that  his  provifion  was  frequently 
fpoiled  before  it  was  confumed.  His  chaftity  was  invin¬ 
cible.  Phryne,  a  celebrated  Athenian  courtezan,  at¬ 
tempted  without  fuccefs  to  feducc  him.  Of  his  humanity 
the  followed  pathetic  incident  is  a  fufficient  proof:  A 
fparrow,  which  was  purfued  by  a  hawk,  flew  into  his 
bofom  \  he  afforded  it  protection  till  its  enemy  was  out 
of  fight,  and  then  let  it  go,  faying,  that  he  would  never 
betray  a  fuppliant.  He  was  fond  of  retirement,  and 
feldom  feen  in  the  city.  He  was  difereet  in  the  ufe  °f Philofopm 
his  time,  and  carefully  allotted  a  certain  portion  of  eachvol.  ii. 

day 
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Xenocratesday  to  its  proper  bufinefs.  One  of  thefe  he  employed  in 
II  filent  meditation.  He  was  an  admirer  of  the  mathema- 
Xenop  on.  tjcaj  fciences*  and  was  fo  fully  convinced  of  their  utility, 
that  when  a  young  man,  who  was  unacquainted  with 
geometry  and  aftronomy,  delired  admiflion  into  the  aca¬ 
demy,  he  refufed  liis  requeft,  faying,  that  he  was  not 
yet  poflefled  of  the  handles  of  philofophy.  In  fine,  Xe- 
nocrates  was  eminent  both  for  the  purity  of  liis  morals 
and  for  his  acquaintance  with  fcience,  and  fupported  the 
credit  of  the  Platonic  fcliool,  by  his  le£lures,  his  writ¬ 
ings,  and  his  conduct.  He  lived  to  the  firft  year  of  the 
1 1 6th  Olympiad,  or  the  8 2d  of  his  age,  when  he  loft  his 
life  by  accidentally  falling,  in  the  dark,  into  a  refervoir 
of  water. 

XENOPHANES,  the  founder  of  the  Eleaic  fe6l  of 
philofophy  among  the  Greeks,  was  born  at  Colophon 
probably  about  the  65th  Olympiad.  From  fome  caufe 
or  other  he  left  his  country  early,  and  took  refuge  in  Si¬ 
cily,  where  he  fupported  himfelf  by  reciting,  in  the  court 
of  Hiero,  elegiac  and  iambic  verfes,  which  he  had  writ¬ 
ten  in  reprehenfion  of  the  theogonies  of  Hefiod  and  Ho¬ 
mer.  From  Sicily  he  palled  over  into  Magna  Graecia, 
wrhere  he  took  up  the  profeflion  of  philofophy,  and  be¬ 
came  a  celebrated  preceptor  in  the  Pythagorean  fchool. 
Indulging,  however,  a  greater  freedom  of  thought  than 
wasufual  among  the  difciples  of  Pythagoras,  he  ventured 
to  introduce  new  opinions  of  his  own,  and  in  many  par¬ 
ticulars  to  oppofe  the  do6lrines  of  Epimenides,  Thales, 
and  Pythagoras.  Xenophanes  poflefled  the  Pythagorean 
chair  of  philofophy  about  feventy  years,  and  lived  to  the 
extreme  age  of  an  hundred  years,  that  is,  according  to 
Eufebius,  till  the  81ft  Olympiad.  The  do&rine  of  Xe¬ 
nophanes  concerning  nature  is  fo  imperfe&ly  preferved, 
and  obfeurely  exprefled,  that  it  is  no  wonder  that  it  has 
been  differently  reprefented  by  different  writers.  Per¬ 
haps  the  truth  is,  that  he  held  the  univerfe  to  be  one  in 
nature  and  fubftance,  but  diftinguilhed  in  his  conception 
between  the  matter  of  which  all  things  confift,  and  that 
latent  divine  force  which,  though  not  a  diftinft  fubftance 
but  an  attribute,  is  necelfarily  inherent  in  the  univerfe, 
and  is  the  caufe  of  all  its  perfeftion. 

XENOPHON,  an  illuftrious  philofopher,  general, 
and  hiftorian,  was  born  at  Athens  in  the  3d  year  of  the 
82d  Olympiad.  When  he  was  a  youth,  Socrates,  ftruck 
with  his  external  appearance,  determined  to  admit  him 
into  the  number  of  his  pupils.  Meeting  him  by  accident 
in  a  narrow  palfage,  the  philofopher  put  his  ftaff  acrofs 
the  path,  and  flopping  him,  afked,  where  thofe  things 
were  to  be  purchafed  which  are  necelfary  to  human  life  ? 
Xenophon  appearing  at  a  lofs  for  a  reply  to  this  unex- 
pe£led  falutation,  Socrates  proceeded  to  afk  him,  where 
honefl  and  good  men  were  to  be  found  ?  Xenophon  ftill 
hefitating,  Socrates  faid  to  him,  “  Follow’  me,  and  learn.” 
From  that  time  Xenophon  became  a  difciple  of  Socrates, 
and  made  a  rapid  progrefs  in  that  moral  wifdom  for  which 
his  mafter  w7as  fo  eminent.  Xenophon  accompanied  So¬ 
crates  in  the  Peloponnefian  war,  and  fought  courageoufly 
in  defence  of  his  country.  He  afterwards  entered  into 
the  army  of  Cyrus  as  a  private  volunteer  in  his  expedi¬ 
tion  againft  his  brother.  This  enterprife  proving  un¬ 
fortunate,  Xenophon,  after  the  death  of  Cyrus,  advifed 
his  fellow  foldiers  to  attempt  a  retreat  into  their  own 
country.  They  liftened  to  his  advice  ;  and  having  had 
many  proofs  of  his  wifdom  as  wrell  as  courage,  they  gave 
him,  the  command  of  the  army,  in  the  room  of  Proxenus 


[  7S7 1 


X  I  M 


Ximenes. 


who  had  fallen  in  battle.  In  this  command  he  acquired  Xenophon 
great  glory  by  the  prudence  and  firmnefs  with  which  he 
conduced  them  back,  through  the  midft  of  innumerable  , 
dangers,  into  their  own  country.  The  particulars  of  this 
memorable  adventure  are  related  by  Xenophon  himfelf 
in  his  Retreat  of  the  Ten  Thoufand.  After  his  return 
into  Greece,  he  joined  Agefilaus,  king  of  Sparta,  and 
fought  with  him  againft  the  Thebans  in  the  celebrated 
battle  of  Chaeronea.  The  Athenians,  difpleafed  at  this 
alliance,  brought  a  public  accufation  againft  him  for  his 
former  condu6t  in  engaging  in  the  fervice  of  Cyrus,  and 
condemned  him  to  exile.  The  Spartans,  upon  this,  took 
Xenophon,  as  an  injured  man,  under  their  prote£lion, 
and  provided  him  a  comfortable  retreat  at  Scilluntes  in 
Elea.  Here,  with  his  wife  and  tw'o  children,  he  remain¬ 
ed  feveral  years,  and  palled  his  time  in  the  fociety  of  his 
friends,  and  in  writing  thofe  hiftorical  works  which  have 
rendered  his  name  immortal.  A  war  at  length  arofe  be¬ 
tween  the  Spartans  and  Eleans;  and  Xenophon  was  ob¬ 
liged  to  retire  to  Lepreus,  where  his  eldeft  fon  had  fettled. 

He  afterwards  removed,  with  his  whole  family,  to  Co¬ 
rinth,  where,  in  the  firft  year  of  the  hundred  and  fifth 
Olympiad,  he  finilhed  his  days. 

Xenophon  the  Younger ,  a  Greek  wrriter,  fo  called  to 
diftinguifti  him  from  the  celebrated  Xenophon,  was  born 
at  Ephefus,  and  lived,  according  to  fome  authors,  before 
Heliodorus,  that  is,  about  the  beginning  of  the  4th  cen¬ 
tury.  He  is  only  known  by  his  Ep/iejtaca ,  a  Greek  ro¬ 
mance  in  five  books,  which  is  eiteemed,  and  contains  the 
amours  or  adventures  of  Abracomes  and  Anthia.  This 
romance  was  printed  at  London,  in  Greek  and  Latin,  in 
1724,  410. 

XERXES  I.  the  fifth  king  of  Porfia,  memorable  for 
the  vaft  army  he  is  faid  to  have  carried  into  the  field 
againft  Leonidas  king  of  Sparta  5  confiding,  according  to 
fome  hiftorians,  of  800,000  men,  while  others  make  it 
amount  to  3,000,000,  exclufive  of  attendants.  The  fleet 
that  attended  this  prodigious  land  force  is  like  wife  made 
to  confift  of  2000  fail  ;  and  all  the  fuccefs  they  met  with 
was  the  taking  and  burning  the  city  of  Athens;  for  the 
army  was  ftiamefully  repulfed  near  the  ftraits  of  Ther¬ 
mopylae  by  Leonidas,  and  the  fleet  w7as  difperfed  and 
partly  deftroyed  by  Themiftocles  at  the  ftraits  of  Sala- 
mis,  who  had  only  380  fail  under  his  command.  Xerxes 
was  aflaflinated  by  Artabanes,  chief  captain  of  his  guards, 
and  his  diftinguilhed  favourite.  See  Sparta. 

XIMENES,  Francis,  a  juftly  celebrated  cardinal, 
biftiop  of  Toledo,  and  prime  minilter  of  Spain,  was  born 
at  Torrelaguna,  in  Old  Caftile,  in  1437,  and  ftudied  at 
Alcala  and  Salamanca.  He  then  went  to  Rome  ;  and 
being  robbed  on  the  road,  brought  nothing  back  but  a 
bull  for  obtaining  the  firft  vacant  prebend  :  but  the  arch- 
bilhop  of  Toledo  refufed  it  him,  and  threw  him  into  pri- 
fon.  Being  at  length  reftored  to  liberty,  he  obtained  a 
benefice  in  the  diocefe  of  Siguen^a,  where  Cardinal  Gon¬ 
zales  de  Mendoza,  who  was  the  bilhop,  made  him  his 
grand  vicar.  Ximenes  fome  time  after  entered  among 
the  Francifcans  of  Toledo  ;  but  being  there  troubled 
with  vifits,  he  retired  to  a  folitude  named  Cajlanel ,  and 
applied  himfelf  to  the  ftudy  of  divinity  and  the  oriental 
tongues.  At  his  return  to  Toledo,  Queen  Ifabella  of 
Caftile  chofe  him  for  her  confeflor,  and  afterwards  nomi¬ 
nated  him  arclibilhop  of  Toledo  ;  which,  next  to  the 
papacy,  is  the  richeft  dignity  in  the  church  of  Rome. . 

“  This  honour  (fays  Dr  Robertfon)  he  declined  with  a^ 

firmnefs- 
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5&menes.~firmnefs  which  nothing  but  the  authoritative  injun&ion 
— o£  tjie  p0pe  was  overcome.  Nor  did  this  height 

of  promotion  change  his  manners.  Though  obliged  to 
difpiay  in  public  that  magnificence  'which  became  his 
ft ation,  he  himfclf  retained  his  monaftic  feverity.  Under 
liis  pontifical  robes  he  conftantly  wore%the  coarfe  frock 
of  St  Francis,  the  rents  of  which  he  ufed  to  patch  with 
h\s  own  hands.  He  at  no  time  ufed  linen,  but  was 
commonly  clad  in  hair-cloth.  He  flept  always  in  his 
habit ;  moft  frequently  on  the  floor  or  on  boards,  and 
rarely  in  a  bed.  He  did  not  tafte  any  of  the  delicacies 
.which  appeared  at  his  table,  but  fatisfied  himfelf  with 
that  Ample  diet  which  the  rule  of  his  order  preferibed. 
,Notwithftanding  thefe  peculiarities,  fo  oppofite  to  the 
manners  of  the  world,  he  poffeffed  a  thorough  know¬ 
ledge  of  its  affairs,  and  difeovered  talents  for  bufinefs 
which  rendered  the  fame  of  his  wifdoin  equal  to  that  uf 
his  fan6lity.”  His  firft  care  was  to  provide  for  the  nc- 
ceflities  of  the  poor  ;  to  vifit  the  churches  and  bofpitals; 
to  purge  his  diocefe  of  ufurers  and  places  of  debauchery  ; 
to  degrade  corrupt  judges,  and  place  in  their  room  per¬ 
sons  whom  he  knew  to  he  diftinguiftied  by  their  probity 
and  difintcreftednefs.  He  erefled  a  famous  univerftty  at 
Alcala;  and  in  1499  founded  the  college  of  St  Ilde- 
phonfo.  Three  years  after  he  undertook  the  Polyglot 
Bible  ;  and  for  that  purpofe  fent  for  many  learned  men 
to  come  to  him  at  Toledo,  purchafed  feven  copies  in 
Hebrew  for  4000  crowns,  and  gave  a  great  price  for 
Latin  and  Greek  manuferipts.  At  this  Bible  they  la¬ 
boured  above  1 2 years.  Itcontainsthe  Hebrew  text  of  the 
Bible  ;  the  vexfton  of  the  Septnagint,  with  a  literal  tranf- 
lation  ;  that  of  St  Jerom,  and  the  Chaldee  paraphrales 
of  Onkelos  ;  .and  Ximenes  added  to  ,  it  a  dictionary  of 
the  Hebrew  and  Chaldee  words  contained  in  the  Bible. 
This  work  is  call . Ximenes' s  Polyglot.  In  1507  Pope 
Julius  II.  gave  him  the  cardinal’s  hat,  and  King  Ferdi¬ 
nand  the  Catholic  entrufted  him  with  the  adminiffration 
of  affairs.  Cardinal  Ximenes  was  from  this  moment  the 
foul  of  every  thing  that  paffed  in  Spain.  He  diftinguilh- 
ed  himfelf  at  the  beginning  of  his  miniftry  by  difehar- 
ging  the  people  from  the  burdenfome  tax  called  acavale , 
which  had  been  continued  onaccount  of  the  war  againft 
Grauada  ;  and  laboured  with  fuch.  zeal  and  fuccefs  in 
the  converfion  of  the  Mahometans,  that  he  made  300O 
converts,  among  whom  was  a  prince  of  the  blood  of  the 
kings  of  Granada.  In  1509  Cardinal  Ximenes  extended 
the  dominions  of  Ferdinand,  by  taking  the  city  of  Oran 
in  the  kingdom  of  Algiers.  He  undertook  this  conqueft 
at  his  own  expence,  and  marched  in  perfon  at  the  head 
•of  the  Spanifh  army  clothed  in  his  pontifical  ornaments, 
and  accompanied  by  a  great  number  of  ecclefiaftics  and 
monks.  Some  time  after,  forefeeing  an  extraordinary 
fcarcity,  he  erected  public  granaries  at  Toledo,  Alcala, 
and  Torrelaguna,  and  had  them  filled  with  corn  at  his 
own  expence ;  which  gained  the  people’s  hearts  to  fuch 
a  degree,  that  to  preferve  the  memory  of  this  noble  ac¬ 
tion  they  had  an  culogium  upon  it  cut  on  marble,  in  the 
hall  of  the  fenate-houfe  at  Toledo,  and  in  the  market¬ 
place.  King  Ferdinand  dying  in  1516,  left  Cardinal 
Ximenes  regent  of  his  dominions  ;  and  the  archduke 
Charles,  who^was  afterwards  the  emperor  Charles  V. 
confirmed  that  nomination.  The  cardinal  immediately 
.made  a  reform  of  the  officers  of  the  fupre me  council  and 
of  the  court,,  and  put  a  flop  to  the  oppreflion  of  the  gran¬ 


dees.  He  vindicated  the  rights  of  the  people  againft  the  Xime 
nobility  ;  and  as  by  the  feudal  conftitution  the  military  v*”’ V 
power  was  lodged  in  the  hands  of  the  nobles,  and  men 
of  inferior  condition  were  called  into  the  field  only  as 
their  vaffals,  a  king  with  fcanty  revenues  depended  on 
them  in  all  his  operations.  From  this  ft  ate  Ximenes  re¬ 
folded  to  deliver  the  crown  ;  and  iffued  a  proclamation, 
commanding  every  city  in  Caftile  to  inrol  a  certain  num¬ 
ber  of  its  burgeffes,  and  teach  them  military  dileipiine ; 
he  himfelf  engaging  to  provide  officers  to  command  them 
at  the  public  expence.  This  was  vigorouffy  oppofed  by 
the  nooles  ;  but  by  his  intrepidity  and  fuperior  addrefs 
he  earned  his  point.  He  then  endeavoured  to  diminifh 
the  poffetiions  of  the  nobility,  by  reclaiming  all  the 
crown-lands,  and  putting  a  ftop  to  the  penfions  granted 
by  the  late  king  Ferdinand.  This  addition  made  to  the 
revenues  enabled  him  to  difeharge  all  the  debts  of  Fer¬ 
dinand,  and  to  eftabliffi  magazines  of  wailike  ftores. 

The  nobles,  alarmed  at  thefe  repeated  attacks,  uttered 
loud  complaints;  but  before  they  proceeded  to  extremi¬ 
ties,  appointed  fume  grandees  of  the  firft  rank  to  exa¬ 
mine  the  powers  in  confequence  of  which  lie  exercifed 
a Cts  of  fuch  high  authority.  Ximenes  received  them 
with  cold  civility  ;  produced  the  teftament  of  Ferdi¬ 
nand,  by  which  he  was  appointed  regent,  together  with 
the  ratification  of  that  deed  by  Charles.  To  both  thefe 
they  objeCted  j  and  he  endeavoured  toeftablilh  their  va¬ 
lidity.  As  the  converfation  grew  warm,  he  led  them  in- 
fenfibly  to  a  balcony,  from  which  they  had  a  view  of  a 
large  body  of  troops  under  arms,  and  of  a  formidable 
train  of  artillery.  “  Behold  (fays  he,  pointing  to  thefe, 
and  railing  his  voice)  the  powers  which  I  have  received 
from  his  Catholic  majefty  !  With  thefe  I  govern  Caftile  j 
and  with  thefe  I  will  govern  it,  till  the  king,  your  ma¬ 
iler  and  mine,  take^  pofieflion  of  his  kingdom  !”  A  de¬ 
claration  fo  bold  and  haughty  filenced  them,  and  afto- 
nifhed  their  affociates.  They  faw  that  he  was  prepared 
for  his  defence,  and  laid  afide  all  thoughts  of  a  general 
confederacy  againft  his  adminiftration.  At  length,  from 
the  repeated  intreaties  t>f  Ximenes,  and  the  impatient 
murmurs  of  the  Spanifh  miniftry,  Charles  V.  embarked, 
and  landed  in  Spain,  accompanied  by  Ills  favourites. 
Ximenes  was  advancing  to  the  coaft  to  meet  him,  but 
at  Bos  Equillos  was  feized  with  a  violent  disorder,  which 
•his  followers  coniidered  as  the  effeCts  of  poifon.  This^ 
accident  obliging  Ximenes  to  ftop,  he  wrote  to  the  king, 
and  with  his  ufual  boldnefs  advifed  him  to  difrrifs  all  the 
ftrangers  in  his  train,  whofe  number  and  credit  already 
gave  offence  to  the  Spaniards,  and  earneftly  defired  to 
have  an  interview  with  him,  that  he  might  inform  him 
of  the  ftateof  the  nation,  and  the  temper  of  hk  fubje&s. 

To  prevent  this,  not  only  the  Flemings,  buttle  Spanilh 
grandees,  employed  all  their  addrefs  to  keep  Charles  at 
a  diltance  from  Aranda,  the  place  to  which  the  cardinal 
had  removed.  His  advice  was  now  flighted  and  defpifed. 
Ximenes,  conTcious  of  his  own  integrity  and  merit,  ex¬ 
pelled  a  more  grateful  return  from  a  prince  to  whom  he 
delivered  a  kingdom  more  flourilhing  than  it.  had  been 
in  any  former  age,  and  a  more  extenfive  authority  than 
the  moft  illuftrious  of  his  anceftors  had  ever  poffeffed  ; 
and  lamented  the  fate  of  his  country,  about  to  be  ruined 
by  the  rapacioufnefs  and  infolenee  of  foreign  favourites. 
While  his  mind,  was  agitated  by  thefe  paffions,  he  re¬ 
ceived  a  letter  from  the  king ;  in  which,  alter  a  few 
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Ximenes  cold  and  formal  expreflions  of  regard,  lie  was  allowed  to  is  the  lead  fcented  of  the  three. 

and  he  expired  a  few  hours  after 


!i  retire  to  his  diocefe  , 

;  reading  it  in  1517,  in  the  8 1  ft  year  of  his  age. 
v  This  famous  cardinal  ought  not  to  be  confounded  with 

Roderic  XlMENES,  archbilhop  of  Toledo,  in  the  13th 
century,  who  wrote  a  Hillory  of  Spain  in  nine  books  \ 
nor  with  feveral  other  Spanilh  writers  of  the  name  of 
Ximenes. 

XI  PHI  AS,  the  Sword-Fish  ;  a  genus  of  fifties  be¬ 
longing  to  the  order  of  opodes,  See  Ichthyology  In¬ 
dex,  This  fifh  is  common  in  the  Mediterranean  fea, 
efpeeiallv  in  that  part  which  leparates  Italy  from  Sicily, 
and  which  has  been  long  celebrated  fur  it  :  the  promon¬ 
tory  Pelorus,  now  Capo  di  Faro,  was  a  place  noted  for 
the  refort  of  the  xiphias,  and  poffibly  the  Uation  of  the 
fpeeulatores,  or  the  perfons  who  watched  and  gave  notice 
of  the  approach  of  the  fiih. 

The  ancient  method  of  taking  them  is  particularly 
deferibed  by  Strabo,  and  agrees  exaflly  with  that  prac¬ 
tic'd  by  the  moderns.  A  man  afeends  one  of  the  cliffs 
that  overhangs  the  fea  :  as  foon  as  he  I  pies  the  fiih,  he 
gives  notice,  either  by  his  voice  or  by  ilgns,  of  the  courfe 
it  take^.  Another  that  is  Rationed  in  a  boat,  climbs 
up  the  mart,  and  on  feeing  the  fvvord-fiih,  dire&s  the 
rowers  towards  it.  As  foon  as  he  thinks  they  are  got 
within  reach,  he  defeends,  and  taking  a  fpear  in  his  hand, 
ftrikes  it  into  the  fiih  ;  which,  after  wearying  itfelf  with 
its  agitation,  is  leized  and  drawn  into  the  boat.  It  is 
much  elieemed  by  the  Sicilians,  who  buy  it  up  eagerly, 
and  at  its  firff  coming  into  feafon  give  for  it  about  fix- 
pence  Englifii  per  pound.  The  feafon  lalls  from  May 
till  Auguft.  The  ancients  ufed  to  cut  this  fifh  into 
pieces  and  fait  it ;  whence  it  was  called  Tomus  Thuri - 
anus,  from  Thurii,  a  town  in  the  bay  of  Tarentum, 
where  it  was  taken  and  cured. 

The  fword-fifh  is  faid  to  be  very  voracious,  and  that 
it  is  a  great  enemy  to  the  tunny,  which  (according  to 
Belon)  are  as  much  terrified  at  it  as  iheep  are  at  the 
fight  of  a  wolf.  It  is  a  great  enemy  to  whales,  and  fre¬ 
quently  deflroys  them. 

XYLO- ALOES,  or  Aloe  Wood,  in  the  Materia 
Medico ,  is  the  prodtnR  of  a  tree  growing  in  China  and 
fome  of  the  Indian  iflands.  See  Exc^ECARIA. 

This  drug  is  diftinguifhed  into  three  forts  *,  the  ca- 
lambac  or  tambac,  the  common  lignum  aloes,  and  ca- 
lambour. 

The  calambac,  or  fined  aloes  wood,  called  by  authors 
lignum  aloes  prasjlantiQimum ,  and  by  the  Chinefe  fuh- 
hiang,  is  the  mod  refinous  of  all  the  woods  we  are  ac¬ 
quainted  with  :  it  is  of  a  light  fpongy  texture,  very  po¬ 
rous,  and  its  pores  fo  filled  up  with  a  foft  and  fragrant 
refin,  that  the  whole  may  be  preffed  and  dented  by  the 
fingers  like  wax,  or  moulded  about  by  chewing  in  the 
mouth,  in  the  manner  of  madich.  This  kind,  laid  on 
the  fire,  melts  in  great  part  like  refin,  and  burns  away 
in  a  few  moments  with  a  bright  flame  and  perfumed 
fmell.  Its  feent,  while  in  the  mals,  is  very  fragrant 
and  agreeable  ;  and  its  tade  acrid  and  bitterifh,  but  very 
aromatic  and  agreeable.  It  is  fo  variable  in  its  colour, 
that  fome  have  divided  it  into  three  kinds  \  the  one  va¬ 
riegated  with  black  and  purple  $  the  fecond,  with  the 
fame  black,  but  with  yellowifh  indead  of  purple  5  and 
the  third,  yellow  alone  like  the  yolk  of  an  egg  ;  this  lad 
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The  variation,  how-  Xylo- aloes 
ever,  is  owing  to  the  trunk  of  the  tree  being  itfelf  of 
three  different  colours  ;  and  the  heart  of  it  is  the  va-  v 
luable  fort  fird  defended.  The  two  following  arc  fup- 
poied  to  be  the  outer  parts  of  the  trunk  \  though  this 
feems  doubtful,  efpecially  in  regard  to  the  lalt  fort,  from 
the  circunntance  mentioned  of  its  being  found  in  large 
logs  entire,  and  fome  times  only  the  /hart ,  which,  as 
above  noticed,  conditute.s  the  calambac. 

The  lignum  aioes  vulgare  is  the  hcond  in  value.  This 
is  of  a  more  dtnle  and  co;npa£l  texture,  and  conlequtndy 
ltfs  refinous  than  the  other;  there  is  fome  or  it,  how¬ 
ever,  that  is  fpongy,  and  has  the  holes  tilled  up  with  the 
right  retinous  matter  ,  and  all  of  it,  when  good,  has  veins 
of  the  lame  rtfin  in  it.  YVe  meet  with  it  in  Imall  frag¬ 
ments,  which  have  been  cut  and  fplit  from  larger  :  thefe 
are  of  a  tolerably  dtnfe  texture  in  the  more  iolid  pieces, 
and  of  a  duiky  brown  colour,  variegated  with  refinous 
black  veins.  It  is  in  this  ltate  very  heavy,  and  Ids  fra¬ 
grant  than  in  thofe  pieces  which  liiow  a  multitude  of 
little  holes,  filled  up  with  the  fame  blackilh  matter  that 
forms  the  veins  in  others.  The  woody  part  of  thefe  laft 
pieces  is  lomewhat  darker  than  the  other,  and  is  not  un- 
frequently  purpliffi,  or  even  blackiff.  The  fmell  of  the 
common  aloe  wood  is  very  agreeable,  but  not  lb  dronglv 
perfumed  as  the  former.  Its  tade  is  fomewhat  bitter 
and  acrid,  but  very  aromatic. 

The  calambour,  called  alfo  agallocJium Jylveflre ,  and 
lignum  aloes  mexicanum ,  is  light  and  friable,  of  a  duiky 
and  often  mottled  colour,  between  a  duiky  green  black 
and  a  deep  brown.  Its  fmell  is  fragrant  and  agree¬ 
able,  but  much  lefs  fweet  than  that  of  either  of  the 
others  ;  and  its  tade‘bitteridi,  but  not  1  o  much  acrid  or 
aromatic  as  either  of  the  two  former.  This  is  faid  to  be 
met  with  very  frequently,  and  in  large  logs  ;  and  thefe 
fometimes  entire,  fometimes  only  the  heart  of  the  tree. 

This  is  the  aloe  wood  ufed  by  the  cabinet-makers  and 
inlayers. 

This  drug  is  elieemed  a  cordial  taken  inwardly  ;  and 
is  fometimes  given  in  diforders  of  the  llomach  and  bowels, 
and  to  deftroy  the  worms.  A  very  fragrant  oil  may 
be  procured  from  it  by  diflillation  ;  which  is  recom¬ 
mended  in  paralytic  cafes  from  five  to  fifteen  drops.  It 
is  at  prefent,  however,  but  little  ufed  ;  and  would  fcarce 
be  met  with  anywhere  in  the  fhops,  but  that  it  is  an  in¬ 
gredient  in  fome  of  the  old  compofitions. 

XYNOECI  A,  in  Grecian  antiquity,  an  anniverfary 
feaft  obferved  by  the  Athenians  in  honour  of  Minerva, 
upon  the  fixteenth  of  Hecatombseon,  to  commemoiate 
their  leaving,  by  the  perfuafion  of  Thefeus,  their  coun¬ 
try  feats,  in  which  they  lay  difperfed  here  and  there  in 
Attica,  and  uniting  together  in  one  body. 

XYSTARCHA,  in  antiquity,  the  mailer  or  director 
of  the  xyflus.  In  the  Greek  gymnafium  the  xyftarcha 
was  the  fecond  officer,  and  the  gymnafiarcha  the  firil  • 
the  former  was  his  lieutenant,  and  prefidedover  the  two 
xyfti,  and  all  exercifes  of  the  athleta;  therein. 

XYSTUS,  among  the  Greeks,  was  a  long  portico, 
open  or  covered  at  the  top,  where  the  athlelse  pra&iffid 
wreftling  and  running  :  the  gladiators,  who  pradiftd 
therein,  were  called  xijstici .  Among  the  Romans,  the 
xyftus  was  only  an  alley,  or  double  row  of  trees,  meeting 
like  an  arbour,  and  forming  a  (hade  to  walk  under. 
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Yor  y,  the  23d  letter  of  our  alphabet :  its  found  Is 
5  formed  by  exprefling  the  breath  with  a  fudden 
f  expanfion  of  the  lips  from  that  configuration  by  which 
we  exprefs  the  vowel  u.  It  is  one  of  the  ambigenial 
letters,  being  a  confonant  in  the  beginning  of  words, 
and  placed  before  all  vowels,  as  in  yard ,  yield ,  young , 
&C.  but  before  no  confonant.  At  the  end  of  words  it 
is  a  vowel,  and  is  fubftituted  for  the  found  of  /,  as  in 
try,  defcry ,  &c.  In  the  middle  of  words  it  is  not  ufed 
fo  frequently  as  i  is,  unlefs  in  words  derived  froin  the 
Greek,  as  in  chyle ,  empyreal,  &c.  though  it  is  admitted 
into  the  middle  of  fome  pure  Engtifh  w  ords,  as  in  dying , 
flying,  &c.  The  Romans  had  no  capital  of  this  letter, 
but  ufed  the  fmall  one  in  the  middle  and  3aft  fyllables  of 
words,  as  in  cory ambus,  onyx,  martyr .  Y  is  alio  a  nu¬ 
meral,  fignifying  150,  or  ^according  to  Baronius,  159  5 
and  with  a  daih  a-top,  as  Y,  it  fignified  1 50,000. 

YACHT,  or  Yatch,  a  veflel  of  Rate,  ufually  em¬ 
ployed  to  convey  princes,  ambafladors,  or  other  great 
perfonages,  from  one  kingdom  to  another. 

As  the  principal  defign  of  a  yacht  is  to  accommodate 
the  paffengers,  it  is  ufually  fitted  with  a  variety  of  con¬ 
venient  apartments,  with  fuitable  furniture,  according 
to  the  quality  or  number  of  the  perfons  contained  there¬ 
in. 

The  royal  yachts  are  commonly  rigged  as  ketches, 
except  the  principal  one  referved  for  the  fovereign, 
which  is  equipped  with  three  mails  like  a  fhip.  They 
are  in  general  elegantly  furnifhed,  and  richly  ornament¬ 
ed  with  fculpture  \  and  always  commanded  by  captains 
in  his  majefty’s  navy. 

Befides  thefe,  there  are  many  other  yachts  of  a  fmall- 
er  kind,  employed  by  the  commiflioners  of  the  excife, 
navy,  and  cuftoms  *,  or  ufed  as  pleafure-boats  by  private 
gentlemen. 

vtwpnn66  B>iosc°rea,  1  ^ 

YAMBOO.  See  Eugenia,  J 

YARD  of  a  Ship,  a  long  piece  of  timber  fufpended 
upon  the  mails  of  a  fhip,  to  extend  the  fails  to  the  wind. 
See  Mast  and  Sail. 

All  yards  are  either  fquare  or  lateen  •,  the  former  of 
which  are  fufpended  acrofs  the  malls  at  right  angles, 
and  the  latter  obliquely. 

The  fquare  yards  are  nearly  of  a  cylindrical  furface. 
They  taper  from  the  middle,  which  is  called  the  flings , 
towards  the  extremities,  which  are  termed  the  yard¬ 
arms  ;  and  the  dillance  between  the  flings  and  the  yard¬ 
arms  on  each,  fide  is  by  the  artificers  divided  into  quar¬ 
ters,  which  are  diftinguilhed  into  the  firfl,  fecond,  third 
quarters,  and  yard-arms.  The  middle  quarters  are  form¬ 
ed  into  eight  fquares,  and  each  of  the  end  parts  is  figur¬ 
ed  like  the  frullum  of  a  cone.  All  the  yards  of  a  fhip 
are  fquare  except  that  of  the  mizen. 

The  proportions  for  the  length  of  yards,  according  to' 
the  different  clalfes  of  Ihips  in  the  Britifh  navy,  are  as 
follows^ 
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To  apply  this  rule  to  pradtice,  fuppofe  the  gun-deck 
144  feet.  The  proportion  for  this  length  is,  as  1000  is 
to  575,  fo  is  144  to  83  \  which  will  be  the  length  of 
the  main-yard  in  feet,  and  fo  of  all  the  reft. 

Guns. 

{ieo  90  80  Co  44 
70 
24 

{720  : 1 ma!n  t0PfaU**ard{an  there!*. 

|  f  7° 

Ufore  topfail-yard  <  24 

Gall  the  reft. 

1000  :  main  topfail-yard  :  :  main  topgallant-yard  all  the  rates. 

r  r  *1  J  C  696 : 7  fore  top  gallant-  C  70 

1 000  fore-topfail  yard  : :  |  .  £  yard  |  all  the  reft. 

icoo  :  fore-topfail  yard : :  ^  mizentopfailyard  ^  re ^ 

Crofs-jack  and  fprit-fail  yards  equal  to  the  fore  top¬ 
fail-yard. 

Sprit-topfail-yard  equal  to  the  fore  top-gallant-yard. 
The  diameters  of  yards  are  in  the  following  propor¬ 
tions  to  their  length. 

The  main  and  fore  yards  five-fevenths  of  an  inch  to 
one  yard.  The  topfail,  crofs-jack,  and  fprit-fail  yards, 
nine-fourteenths  of  an  inch  to  one  yard.  The  top-gal¬ 
lant,  mizen  topfail,  and  fprit-fail  topfail  yards,  eight- 
thirteenths  of  an  inch  to  one  yard. 

The  mizen-yard  five  ninths  of  an  inch  to  one  yard. 
All  ftudding-fail  booms  and  yards  half  an  inch  to  one 
yard  in  length. 

The  lifts  of  the  main-yard  are  exhibited  in  the  above 
figure  by  gg  ;  the  horfes  and  their  Ilirrups  by  hi  ;  the 
reef-tackles  and  their  pendents  by  k,  l ;  and  the  braces 
and  brace-pendents  by  m, «. 

The  lateen-yards  evidently  derive  their  names  from 
having  been  peculiar  to  the  ancient  Romans.  They  are 
ufually  compofed  of  feveral  pieces  faftened  together  by 
wooldings,  which  alfo  ferve  as  Heps  whereby  the  failors- 
climb  to  the  peek  or  upper  extremity,  in  order  to  furl 
or  call  loofe  the  fail. 

The  mizen-yard  of  a  Ihip,  and  the  main-yard  of  a 
bilander,  are  hung  obliquely  on  the  mall,  almolt  in  the 
fame  manner  as  the  lateen-yard  of  a  xebec,  fettee,  or 

polacre.  #  .  .  c  . 

Yard,  a  meafure  of  length  ufed  in  Britain  and  bpam, 
confining  of  three  feet,  chiefly  to  meafure  cloth,  Halts, 
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yard-arm  'lARD-Arm  is  that  half  of  the  yard  that  Is  on  either 
II.  fide  of  the  maft,  when  it  lies  athwart  the  (hip. 

Yawning  YARDS  alfo  denotes  places  belonging  to  the  navy, 
where  the  {hips  of  war,  &c.  are  laid  up  in  harbour. — 
There  are  belonging  to  his  majefty’s  navy  fix  great 
yards,  viz.  Chatham,  Deptford,  Woolwich,  Porlfmouth, 
Sheernefs,  and  Plymouth  ;  thefe  yards  are  fitted  with 
feveral  docks,  wharfs,  launches,  and  graving  places,  for 
the  building,  repairing,  and  cleaning  of  his  majefty’s 
(hips;  and  therein  are  lodged  great  quantities  of  tim¬ 
ber,  mads,  planks,  anchors,  and  other  materials  :  there 
are  alfo  convenient  ftore-houfes  in  each  yard,  in  which 
are  laid  up  vaft  quantities  of  cables,  rigging,  fails,  blocks, 
and  all  other  forts  of  ftorcs  needful  for  the  royal 
navy. 

YARE,  among  Tailors,  implies  ready  or  quick  :  as, 
be  yare  at  the  helm  ;  that  is,  be  quick,  ready,  and  ex¬ 
peditious  at  the  helm.  It  is  fometimes  alfo  ufed  for 
bright  by  feamen  :  as,  to  keep  his  arms  yare  ;  that  is, 
to  keep  them  clean  and  bright. 

Yare,  a  river  of  Norfolk,  which  runs  from  weft  to 
eaft  through  that  county,  pafting  by  Norwich,  and  fall¬ 
ing  into  the  German  fea  at  Yarmouth. 

YARMOUTH,  a  fea-port  town  of  Norfolk,  with  a 
market  on  Wednefdays  and  Saturdays,  and  a  fair  on 
Friday  and  Saturday  in  Eafter-weck  for  petty  chapmen. 
It  is  feated  on  the  river  Yare,  where  it  falls  into  the 
fea  ;  and  is  a  place  of  great  ftrength,  both  by  art  and 
nature,  being  almoft  furrounded  with  water  ;  and  there 
is  a  drawbridge  over  the  river.  It  is  efteemed  the  key 
of  this  coaft,  and  is  a  clean  handfome  place,  whofe 
houfes  are  well  built,  it  being  a  confiderable  town  for 
trade.  It  has  one  large  church,  and  a  neat  chapel,  and 
the  fteeple  of  St  Nicholas  is  fo  high  that  it  ferves  for  a 
fea-mark.  It  is  governed  by  a  mayor.  The  harbour  is 
a  very  fine  one,  though  it  is  very  dangerous  for  ftrangers 
in  windy  weather  ;  and  it  has  for  its  fecurity  a  pretty 
flrong  fort.  The  inhabitants  in  180 1  amounted  to  near¬ 
ly  1 5,000.  It  is  27  miles  eaft  of  Norwich,  and  1 1 2  north- 
eaft  of  London.  E.  Long.  1.  55.  N.  Lat.  52.  45. 

Yarmouth,  a  town  of  the  ifte  of  Wight,  in  Hamp- 
fhire,  with  a  market  on  Fridays,  and  one  fair  on  July 
25th  for  toys.  It  is  feated  on  the  w'eftern  part  of  the 
iftand,  on  the  fea  (bore,  and  is  encompaffed  with  water  ; 
for,  not  many  years  ago  a  channel  was  cut  through  the 
peninfula,  over  which  there  is  a  drawbridge,  and  it  is 
defended  by  a  ftrong  caftle  on  the  quay.  It  is  a  hand¬ 
fome  place,  whofe  houfes  are  chiefly  built  with  (tone, 
and  covered  with  flate  ;  and  it  fends  two  members  to 
parliament.  The  market  is  now  difufed.  W.  Long. 
1.  28.  N.  Lat.^o.  40. 

YARN,  wool  or  flax  fpun  into  thread,  of  which  they 
weave  cloth.  See  Cloth. 

YARROW.  See  Achiluea,  Botany  Index . 

YAWNING,  an  involuntary  opening  of  the  mouth, 
generally  produced  by  wearinefs  or  an  inclination  to 
ileep.  Yawning,  according  to  Boerhaave,  is  performed 
by  expanding  at  one  and  the  fame  time  all  the  mufcles 
capable  of  fpontaneous  motion  ;  by  greatly  extending 
the  lungs  ;  by  drawing  in  gradually  and  flowly  a  large 
quantity  of  air  ;  and  gradually  and  flowly  breathing  it 
out,  after  it  has  been  retained  for  fome  time  and  rare¬ 
fied  }  and  then  reftoring  the  mufcles  to  their  natural 
ftate.  Hence  the  effe6l  of  yawning  is  to  move,  acce¬ 
lerate,  and  equally  diftribute  all  the  humours  through 


all  the  veffels  of  the  body,  and  confequently  to  qualify 
the  mufcles  and  organs  of  fenfation  for  their  various 
fun&ions. 

Sandlorius  obferves,  that  a  great  deal  is  infenfibly  dif- 
charged,  when  nature  endeavours  to  get  rid  of  the  re¬ 
tained  perfpirable  matter,  by  yawning  and  ftretching  of 
the  limbs.  To  thefe  a  perfon  is  mod  inclined  juft  after 
fleep,  becaufe  a  greater  quantity  going  off  by  the  pores 
of  the  Ikin  than  at  other  times,  whenfoever  a  perfon 
wakes,  the  increafing  contra&ion  that  then  happens 
clofes  a  great  deal  of  the  perfpirable  matter  in  the  cuta¬ 
neous  palfages,  which  will  continually  give  fuch  irrita¬ 
tions  as  excite  yawning  and  ftretching  ;  and  fuch  mo¬ 
tions,  by  (baking  the  membranes  of  the  whole  body* 
and  ftiifting  the  contacts  of  their  fibres,  and  the  inclofed 
matter,  by  degrees  throw  it  off.  Hence  we  fee  the 
reafon  why  healthful  flrong  people  are  mod  inclined  to 
fuch  motions,  becaufe  they  perfpire  mod  in  time  of 
fleep,  and  therefore  have  more  of  the  perfpirable  matter 
to  lodge  in  the  pores,  and  greater  irritations  thereunto. 
The  advantages  of  fome  little  exercife  juft  after  waking 
in  a  morning  are  confiderable,  as  it  throws  off  all  the 
perlpirable  matter  that  is  ready  for  its  exit  out  of  the 
body.  When  yawning  is  troublefome,  Hippocrates  fays 
that  long  deep  refpiration  or  drawing  in  the  air  at  long 
intervals  cures  it. 

YEAR,  in  AJIronomy  and  Chronology .  See  Astro¬ 
nomy  and  Kalendar. 

The  ancient  Roman  year  was  the  lunar  year,  which, 
as  firft  fettled  by  Romulus,  confided  of  only  10  months  ; 
viz.  1.  March,  containing  31  days.  2.  April,  30.  3. 

May,  31.  4.  June,  30.  5.  Quintilis,  31.  6.  Sextilis, 
30.  7.  September,  30.  8.  O&ober,  31.  9.  Novem¬ 

ber,  30.  10.  December,  30. — In  all  304  days;  which 
came  fhort  of  the  true  lunar  year  by  50  days,  and  of 
the  folar,  by  61  days.  Numa  Pompilius  corre&ed  this 
irregular  conftitution  of  the  year,  and  compofed  two 
new  months,  January  and  February,  of  the  day3  that 
were  ufed  to  be  added  to  the  former  year. 

The  ancient  Egyptian  year,  called  alfo  the  year  of 
Nabonajfar ,  on  account  of  the  epoch  of  Nabonaffar,  is  the 
folar  year  of  365  days,  divided  into  12  months,  of  30 
days  each,  befides  five  intercalary  days  added  at  the 
end.  The  names,  &c.  of  the  months  are  as  follows  : 
I.  Thoth.  2.  Paophi.  3.  Athyr.  4.  Chojac.  5.  Tybi. 
6.  Mecheir.  7.  Phamenoth.  8.  Pharmuthi.  9.  Pachon. 
10.  Pauni.  11.  Epiphi.  12.  Mefori ;  befide  the 

i7rxyoyinct. 

The  ancient  Greek  year  was  lunar;  confiding  of  12 
months,  which  at  firft  had  30  days  a-piece,  then  alter¬ 
nately  30  and  29  days,  computed  from  the  firft  appear¬ 
ance  of  the  new  moon  ;  with  the  addition  of  an  embolif- 
mic  month  of  30  days,  every  3d,  5th,  8th,  nth, 
14th,  1 6th,  and  19th  year  of  a  cycle  of  19  years;  ia 
order  to  keep  the  new  and  full  moons  to  the  fame  terms 
or  feafons  of  the  year.  Their  year  commenced  with 
that  new'  moon,  the  full  moon  of  which  comes  next  af¬ 
ter  the  fummer  folftice.  The  order,  &c.  of  their  months 
was  thus :  1.  ‘EfcxToyGutav,  containing  29  days.  2.  Mjj- 
rayinncav7  30.  3.  29.  4.  MctiyxKTj)£tat, 

30.  5.  nvxvSTpiw,  29.  6.  noo-vhw,  30.  7.  Tcty jjX/- 

&>>,  29.  8.  A y0S5-i}£*«>,  30.  9.  30.  10. 

Aterv#**,  30.  II.  29.  12. 

3°- 

The  ancient  Jewilb  year  is  a  lunar  year,  confiding 
5  E  2  commonly 
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commonly  of  11  months,  which  alternately  contain  30 
and  29  days.  It  was  made  to  agree  with  the  folar 
year,  either  by  the  adding  of  11,  and  fometimes  12 
days,  at  the  end  of  the  year,  or  by  an  embolifmic 
month.  The  names  and  quantities  of  the  months  ftand 
thus:  1.  Nifan,  or  Abib,  30  days.  2.  liar,  or  Zius, 

29.  3.  Siban,  or  Siwan,  30.  4.  Thammuz,  or  Tam- 

muz,  29.  5.  Ab,  30.  6.  Elul,  29.  7.  Tifri,  or  E- 

thanim,  30.  8.  Marehcfvam,  or  Bui,  29.  9.  Cilleu, 

30.  10.  Tebeth,  29.  11.  Sabat,  or  Schebeth,  30. 

12.  Adar,  in  the  embolifmic  year,  30.  Adar,  in  the 
common  year,  was  but  29.  Note,  in  the  defe&ive 
year,  Cifleu  was  only  29  days  3  and  in  the  redundant 
year,  Marchefvam  was  30. 

The  Perlian  year  is  a  folar  year  of  about  365  days  3 
confiding  of  12  months  of  30  days  each,  with  five  in¬ 
tercalary  days  added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkifh  years,  called 
alfo  the  year  of  the  Hegira ,  is  a  lunar  year,  equal  to 
354  days  eight  hours  and  48  minutes,  and  confifts  of  12 
months,  which  contain  alternately  30  and  29  days. 

The  Hindoo  year  differs  from  all  thefe,  and  is  indeed 
different  in  different  provinces  of  India.  The  beft  ac¬ 
count  that  we  have  of  it  is  by  Mr  Cavendifh,  in  the 
Phil.  Tranf.  of  the  Royal  Society  of  London  for  the 
year  1792.  44  Before  I  fpeak  of  the  civil  year  of  the 

Hindoos  (fays  this  eminent  philofopher),  it  will  be  pro¬ 
per  to  fay  a  few  words  of  the  aftionomical  year,  by 
which  it  is  regulated. 

“  The  agronomical  year  begins  at  the  inflant  when 
the  fun  comes  to  the  firft  point  of  the  Hindoo  zodiac. 
In  the  year  1792,  it  began  on  April  9th,  at  22h.  14' 
after  midnight  of  their  firft  meridian,  which  is  about  41' 
of  time  weft  of  Calcutta  3  but,  according  to  Mr  Gen- 
til’s  account  of  the  Indian  aftronomy,  it  began  3I1.  24' 
earlier.  As  this  year,  however,  is  longer  than  ours, 
its  commencement  falls  continually  later,  in  refpeft  of 
the  Julian  year,  by  50'  2 6"  in  four  years.  This  year 
is  divided  into  12  months,  each  of  which  correfponds  to 
the  time  of  the  fun’s  ftay  in  fome  fign  3  fo  that  they  are 
of  different  lengths,  and  feldom  begin  at  the  beginning 
of  a  day. 

6i  I  he  civil  day  in  all  parts  of  India  begins  at  funrife, 
and  is  divided  into  60  parts  called  dandas ,  which  are 
again  divided  into  60  palas.  In  thofe  parts  of  India  in 
which  the  Benares  almanac,  or  as  it  is  there  called  pa - 
tras,  is  ufed,  the  civil  year  is  lunifolar,  conflfting  of  12 
lunar  months,  with  an  intercalary  month  inferted  be¬ 
tween  them  occasionally.  It  begins  at  the  day  after 
the  new  moon  next  before  the  beginning  of  the  folar 
year.  The  lunar  month  is  divided  into  30  parts  called 
teethees  ;  thefe  arc  not  ftri&ly  of  the  fame  length,  but 
are  equal  to  the  time  in  which  the  moon’s  true  motion 
from  the  fun  is  I  2°.  From  the  new  moon  till  the  moon 
arrives  at  120  diftance  from  the  fun  is  called  the  firft 
tee  thee  ;  from  thence  till  it  comes  to  240,  is  called  the 
fecond  teethee 3  and  fo  on  till  the  full  moon,  after  which 
the  teethees  return  in  the  fame  order  as  before. 

44  The  civil  day  is  conftantly  called  by  the  number  of 
that  teethee  which  expires  during  the  courfe  of  the  day  3 
and  as  the  teethee  is  fometimes  longer  than  one  day,  a 
day  fometimes  occurs  in  which  no  teethee  ends.  When 
this  is  the  cafe,  the  day  is  called  by  the  fame  number 
as  the  following  day  3  fo  that  two  fucceflive  days  go  by 
the  fame  name.  It  oftener  happens,  however,  that  two 


teethees  end  on  the  fame  day 3  in  which  cafe  the 
number  of  the  firft  of  them  gives  name  to  the  day,  and 
there  is  no  day  called  by  the  number  of  the  laft,  fo  that 
a  gap  is  made  in  the  order  of  the  days.  In  the  latter 
part  of  the  month  the  days  are  counted  from  the  full 
moon,  in  the  fame  manner  as  in  the  former  part  they  are 
counted  from  the  new  moon  3  only  the  laft  day,  or  that 
on  which  the  new  moon  happens,  is  called  the  30th,  in- 
ftead  of  the  x 5th.  It  appears,  therefore,  that  each  half 
of  the  month  conftantly  begins  on  the  day  after  that 
on  which  the  new  or  full  moon  falls  ;  only  fometimes 
the  half  month  begins  with  the  fecond  day,  the  firft  be¬ 
ing  wanting. 

This  manner  of  counting  the  dap  is  ftifticiently  in¬ 
tricate  3  but  that  of  counting  the  months  is  ftill  more 
fo. 


Year, 

Yealt. 


44  The  civil  year,  as  was  before  faid,  begins  at  the 
day  after  the  new  moon  3  and,  moreover,  in  the  year9 
which  have  an  intercalary  month,  this  month  begins  at 
the  day  after  the  new  moon  3  but  notwithftanding  this, 
the  ordinary  civil  month  begins  at  the  day  after  the  full 
moon.  To  make  their  method  more  intelligible,  we 
will  call  the  time  from  new  moon  to  new  moon  the  na¬ 
tural  month.  The  civil  month  Visakha,  the  firft  in  the 
Hindoo  kalender,  which  extends  from  the  9th  of  our 
April  to  the  10th  of  May,  begins  at  the  day  after  that 
full  moon  which  is  neareft  to  the  inftant  at  "which  the 
fun  enters  Mefha,  the  firft  in  order  of  the  Indian  figns,1 
whether  before  or  after  3  however,  it  is  not  always^ac- 
curately  the  neareft. 

44  A  eonfequence  of  this  way  of  counting  the  months 
is,  that  the  firft  half  of  Chitra,  the  laft  month  in  the 
Indian  kalender,  extending  from  March  the  10th  to 
April  the  9th,  falls  In  one  year,  and  the  latter  half  in 
the  following  year  3  and  whenever  the  fun  enters  no 
%n  during  a  natural  month,  this  month  is  intercalary. 
Ihc  number  of  days  in  the  month  varies  from  29  to  32. 
Indeed  the  Hindoo  months,  both  folar  and  lunar,  con- 
fifl  neither  of  a  determinate  number  of  days,  nor  are 
regulated  by  any  cycle,  but  depend  folely  on  the  mo¬ 
tions  of  the  fun  and  moon  3  fo  that  a  Hindoo  has  no 
way  of  knowing  what  day  of  the  month  it  is  but  by 
confulting  his  almanac  3  and  what  is  more,  the  month 
ought  fometimes  to  begin  on  different  days,  in  different 
places,  on  account  of  the  difference  in  latitude  and  lon¬ 
gitude,  not  to  mention  the  difference  which  may  arife 
from  errors  in  computation.  This  mode  of  computing 
time  muft  be  attended  with  many  inconveniences  3  but 
in  the  tranfa£Hons  of  civil  life  the  Hindoos  do  not  much 
regard  it.  A  difagreement,  however,  in  the  computa¬ 
tion  of  the  teethee,  which  fometimes  alfo  happens,  oc- 
caftons  no  finall  perplexity  3  becaufe  by  the  teethees  or 
lunar  days  are  regulated  moft  of  their  religious  feftivals. 
Every  Brahmin  in  charge  of  a  temple,  or  whofe  duty  it 
is  to  announce  the  times  for  the  obfervance  of  religious 
ceremonies,  is  therefore  furnifhed  with  one  of  their  al¬ 
manacs  ;  and  if  he  be  an  aftronomer,  he  makes  fuch  cor¬ 
rosions  in  it  as  the  difference  of  latitude  and  longitude 
renders  neceflary.” 

New  Teak's  Gift .  See  Gift. 

YEAST,  or  Yest,  a  head  or  feum  riling  upon  beer 
or  ale  while  working  or  fermenting  in  the  vat.  See 
Brewing. 

It  is  ufed  for  a  leaven  or  ferment  in  the  baking  of 
bread?  as  ferving  to  fwell  or  puff  it  up  very  confiderably 
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yeaft,  in  a  little  time,  and  to  make  it  much  lighter,  fofter,  and 
-'more  delicate.  See  Baking,  Barm,  and  Bread. 

Mr  Henry  has  publifhed  a  method  of  preparing  arti¬ 
ficial  yeaji,  by  which  good  bread  may  be  made  without 
the  afiiftance  of  any  other  ferment.  The  method  is 
this :  Boil  flour  and  water  together  to  the  confidence 
of  treacle,  and  when  the  mixture  is  cold  faturate  it  with 
fixed  air.  Pour  the  mixture  thus  faturated  into  one  or 
more  large  bottles  or  narrow-mouthed  jars;  cover  it 
over  loofely  with  paper,  and  upon  that  lay  a  flat.e  or 
board  with  a  weight  to  keep  it  fteady.  Place  the  vef- 
-fel  in  a  fituation  -where  the  thermometer  will  ftand  from 
70°  to  8o°,  and  ftir  up  the  mixture  two  or  three  times 
in  24  hours.  In  about  two  days  fucli  a  degree  of  fer¬ 
mentation  will  have  taken  place,  as  to  give  the  mixture 
the  appearance  of  yeaft.  With  the  yeaft  in  this  date, 
and  before  it  has  acquired  a  thoroughly  vinous  fmell, 
mix  the  quantity  of  flour  intended  for  bread,  in  the  pro¬ 
portion  of  fix  pounds  of  flour  to  a  quart  of  the  yeaft,  and 
a  fufficient  portion  of  warm  water.  Knead  them  well 
together  in  a  proper  veffel,  and  covering  it  with  a  doth, 
let  the  dough  ftand  for  1 2  hours,  or  till  it  appears  to  be 
fufficiently  fermented  in  the  fore-mentioned  degree  of 
warmth.  It  is  then  to  be  formed  into  loaves  and  b?iked. 
Mr  Henry  adds,  that  perhaps  the  yeaft  would  be  more 
perfed,  if  a  decodlion  of  malt  were  ufed  inftead  of  Ample 
water. 

It  has  lately  been  difeovered,  that  a  decodtion  of  malt 
alone,  without  any  addition,  will  produce  a  yeaft  pro¬ 
per  enough  for  the  purpofe  of  brewing.  This  difeovery 
was  made  by  Jofeph  Senyor,  fervant  of  the  reverend  Mr 
Mafon  of  Afton  near  Ilotheram  ;  and  he  received  for  it 
a  reward  of  20I.  from  the  Society  for  promoting  Arts, 
Manufactures,  and  Commerce.  The  procefs  is  as  fol¬ 
lows  :  Procure  three  earthen  or  wooden  veffels  of  dif¬ 
ferent  fizes  and  apertures,  one  capable  of  holding  two 
quarts,  the  other  three  or  four,  and  the  third  five  or  fix  : 
boil  a  quarter  of  a  peck  of  malt  for  about  eight  or  ten 
minutes  in  three  pints  of  water  ;  and  when  a  quart  is 
poured  off  from  the  grains,  let  it  ftand  in  the  firft  or 
fmaller  veffel  in  a  cool  place  till  not  quite  cold,  but  re¬ 
taining  that  degree  of  heat  which  the  brewers  ufually 
find  to  be  proper  when  they  begin  to  work  their  liquor. 
Then  remove  the  veffel  into  fomewarm  fituation  near  a 
fire,  where  the  thermometer  ftands  between  70  and  80 
degrees  Fahrenheit,  and  there  let  it  remain  till  the  fer¬ 
mentation  begins,  which  will  be  plainly  perceived 
within  30  hours  :  add  then  two  quarts  more  of  a  like 
decodlion  of  malt,  when  cool,  as  the  firft  was  ;  and 
mix  the  whole  in  the  fecond  or  larger  veffel,  and  ftir 
it  well  in,  whieh  muft  be  repeated  in  the  ufual  way,  as 
it  rifes  in  a  common  vat :  then  add  a  ftill  greater  quan¬ 
tity  of  the  fame  deco&ion,  to  be  worked  in  the  largeft 
veffel,  which  will  produce  yeaft  enough  for  a  brewing 
of  40  gallons. 

Common  ale  yeaft  may  be  kept  frefh  and  fit  for  ufe 
fever al  months  by  the  following  method  :  Put  a  quan¬ 
tity  of  it  into  a  clofe  canvas  bag,  and  gently  fqueeze 
out  the  moifture  in  a  fere w-prefs  till  the  remaining  mat¬ 
ter  be  as  firm  and  ftiff  as  clay.  In  this  flatc  it  may  be 
clofe  packed  up  in  a  tight  calk  for  fecuring  it  from  the 
air  ;  and  will  keep  frelh,  found,  and  fit  for  ufe,  for  a 
long  time.  This  is  a  fecret  that  might  be  of  great  life 
to  the  brewers  and  diftillers,  who,  though  they  employ 
Very  large  quantities  of  yeaft,  feem  to  know  no  method 
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of  preferving  it,  or  railing  nurferies  of  it ;  for  want  of  Yell 
which  they  fuftain  a  very  confiderable  lofs  ;  whereas  H 
the  brewers  in  Flanders  make  a  very  great  advantage  of  v 
Applying  the  malt  diftillers  of  Holland  with  yeaft, 
which  is  rendered  lafting  and  fit  for  carriage  by  this 
eafy  expedient. 

YELL,  one  of  the  Hands  of  Shetland,  lying  north- 
eaft  from  the  Mainland,  and  divided  from  it  by  an 
arm  of  the  fea,  called  Yell-Sound.  By  fomc  it  is 
thought  to  have  been  the  Thule  of  the  ancients.  In 
the  old  deferiptions  it  is  faid  to  be  20  miles  long  and’ 

8  broad.  It  is  very  mountainous  and  full  of  mofs  ;  but 
there  are  pretty  confiderable  paftures  in  which  they 
feed  a  great  many  iheep  ;  and  it  alfo  affords  plenty  of 
peat.  It  has  eight  large  harbours,  which  would  not  be 
thought  dcfpicable  in  other  countries..  Anciently  it 
feems  to  have  been  pretty  populous,  fince  there  are  in  it 
three  churches,  twenty  chapels,  and  many  brughs  or 
Pidtifh  forts. 

YELLOW,  one  of  the  original  colours  of  light. 

Y'elLO  W-Colour  for  Houf e-painting.  Sec  COLOUR « 
Making. 

Naples  YELLOIV,  a  beautiful  colour  much  ufed  by 
painters,  formerly  thought  to  be  prepared  from  arfenic, 
but  now  difeovered  to  have  lead  for  its  bafis. 

Yello JV-Hammer.  See  Fringilla,  Ornitholo¬ 
gy  Index. 

Yello w-Fcver.  See  Medicine,  N°  168. 

YEMEN,  a  province  of  Arabia  ftretching  along, 
the  Red  fea  and  Indian  ocean,  and  forming  a  part  of 
the  country  once  known  by  the  name  of  Arabia  Felix. 

YEOMAN,  the  firft  or  higheft  degree  among  the 
plebeians  of  England,  next  in  order  to  the  gentry. 

The  yeomen  are  properly  freeholders,  who  having 
land  of  their  own,  live  on  good  hufbandry. 

Yeoman  is  alfo  a  title  of  office  in  the  king’s  houfe- 
hold,  of  a  middle  place  or  rank  between  an  uftier  and  a 
groom. 

YEOMEN  of  the  Guard  were  anciently  250  men  of 
the  beft  rank  under  gentry,  and  of  larger  ftaturc  than 
ordinary,  each  being  required  to  be  fix  feet  high.  At 
prefent  there  are  but  1  GO  yeomen  in  conftant  duty,  and 
70  more  not  in  duty  ;  and  as  any  of  the  100  dies,  his 
place  is  fupplied  out  of  the  70.  They  go  dreffed  after 
the  manner  of  King  Henry  VIII. ’s  time.  They  form¬ 
erly  had  diet  as  w  ell  as  wages  when  in  waiting  ;  but 
this  was  taken  off  iri  the  reign  of  Queen  Anne. 

YEST,  or  Yeast,  See  Yeast. 

YEW.  See  Taxus,  Botany  Index. 

Yew  trees  are  remarkable  for  their  duratfon.  There 
arc  now  growing  within  300  yards  of  the  old  Gothic 
ruins  of  Fountain’s  abbey,  near  Rippon,  in  Yorkfhire, 
feven  very  large  yew  trees,  commonly  called  the  Seven 
Sifters,  whofe  exadt  ages  cannot  be  accurately  afeertain- 
ed,  though  tradition  fays  that  they  were  Handing  in  the 
year  1088.  It  is  faid  alfo,  that  when  the  great  Foun¬ 
tain’s  abbey  was  building,  which  is  700  feet  long,  and 
was  finiffied  in  1283,  the  mafons  ufed  to  work  their 
ftones,  during  the  hot  fummers,  under  the  ftiade  of  thefe 
trees.  The  circumference  of  the  Seven  Sifters,  when 
meafured  by  a  curious  traveller,  were  of  the  following 
fizes  : — the  fmalleft  tree,  round  its  body,  5  yards  1  foot ; 
four  others  are  from  54  to  yards  ;  the  fixth  is  9 £ 
yards  ;  and  the  feventh  is  1 1  yards  1  foot  7  inches  in 
circumference,  being  2  yards  10  inches  larger  than  the 
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great  ye\?  tree  now  growing  in  the  churchyard  at  Gref- 
ford,  in  North  Wales,  which  is  9  yards  9  inches. 
Thefe  trees  arc  the  largeff  and  oldeff  in  the  Britilh  do¬ 
minions. 

YNCA,  an  appellation  anciently  given  to  the  kings 
of  Peru,  and  the  princes  of  their  blood  }  the  word  li¬ 
terally  fignifying  lord,  king,  emperor,  and  royal  blood. 

YOAK,  or  Yoke,  in  Agriculture ,  a  frame  of  wood 
fitted  over  the  necks  of  oxen,  whereby  they  are  coupled 
together  and  harnelfed  to  the  plough. 

ToAK  of  Land ,  in  our  ancient  cuftoras,  was  the  fpace 
which  a  yoke  of  oxen,  that  is,  two  oxen,  may  plough  in 
one  day. 

YOLK,  the  yellow  part  in  the  middle  of  an  egg  (fee 
Egg).  It  contains  a  lymphatic  fubffance  mixed  with 
a  certain  quantity  of  mild  oil,  which,  on  account  of  this 
mixture,  is  foluble  in  water.  When  expofed  to  heat,  it 
affumes  a  confidence  not  fo  hard  as  the  white  of  the 
egg  ;  and  when  bruifed  gives  out  the  oil  which  it  con¬ 
tains.  This  oil  has  been  ufed  externally  as  a  liniment. 

YONNE,  a  river  in  France,  which  rifes  in  Bur¬ 
gundy,  and  running  north  through  Nivernoisand  Cham- 
pagne%  falls  into  the  Seine  at  Monterau  fur  Yonnc. 

YORK,  in  Latin  Eboracum ,  the  capital  of  York- 
fhire  in  England.  This  city  is  fo  ancient  that  the  origin 
of  it  is  uncertain.  In  the  time  of  the  Romans  a  legion 
was  Rationed  here,  it  being  then  the  capital  of  the  Bri- 
gantes  ;  and  here  died  the  emperor  Severus,  and  Flavius 
Valerius  Conftantius  Chlorus,  father  of  ConRantine  the 
Great.  There  was  then  alfo  a  temple  of  Bellona  here, 
and  no  lefs  than  three  military  ways  went  from  hence. 
In  the  time  of  the  Saxons  it  was  ere&ed  into  an  arch- 
bifliopric  by  Pope  Honorius,  to  which  are  now  fubjeCl 
the  bifhoprics  of  CheRer,  Durham,  Carlifle,  and  the  ifle 
of  Man  ;  though  anciently  12  bifhoprics  in  England, 
and  all  Scotland,  were.  A  horn  is  Rill  kept  in  the 
minRer,  by  which  Ulphius,  one  of  the  Saxon  princes, 
bellowed  all  his  lands  and  revenues  upon  the  church. 

This  city  fuffered  very  much  during  the  ravages  of 
the  Danes  •,  but,  after  the  ConqueR,  it  began  to  flourilli 
again.  The  cathedral,  which  coR  a  long  time  and  a 
great  deal  of  money  in  building,  is  a  moR  Rately  Go¬ 
thic  pile.  Its  chapter-houfe  is  particularly  admired  for 
its  painted  glafs,  its  fine  marble  Ralls,  its  pillars  of  ala- 
bafier,  and  curious  contrivance.  In  it  is  the  following 
line  in  gold  letters  : 

Ut  Rofa,  f os  forum,  fc  ef  Domus  if  a  Domorum . 

The  choir  is  remarkable  for  its  fine  carvings,  particular¬ 
ly  the  Ratues  of  all  the  Englifii  monarchs  5  and  the 
windows  are  exquifitely  painted  with  the  hiRory  of  the 
Bible.  The  lanthorn  Reeple  is  70  feet  fquare,  and  188 
high,  and  the  windows  are  45.  At  the  fouth  end  is  a 
circular  light,  called  the  marigold  window  from  the  co¬ 
lour  of  its  glafs  j  and  at  the  north  end  is  a  very  large 
one,  whofe  painting  reprefents  embroidery. 

This  city  is  generally  reckoned  the  fecond  city  in 
England  $  but  though  it  Rands  upon  more  ground,  it  is 
inferior  in  trade,  wealth,  and  number  of  people,  to 
Brifiol.  The  inhabitants  are  reckoned  at  16,145.  It 
is  fituated  in  a  fine  plain,  in  the  middle  of  the  fiiire,  on 
both  fides  the  Oufe,  walled  and  divided  into  four  wards, 
containing  28  parilhes.  It  enjoys  large  privileges  and 
immunities,  conferred  upon  it  by  a  fucceflion  of  kings 
from  Henry  II.  and  its  chief  magiRrate  has  the  title  of 
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lord  mayor,  which  is  an  honour  peculiar  to  it  and  Lon-  York, 
don.  Richard  II.  made  it  a  county  of  itfelf.  The  con-  Yorkfhire. 
fervancy  of  moR  of  the  rivers  of  the  county,  within  cer- 
tain  limits,  belongs  to  the  lord  mayor  and  aldermen. 

The  middle  arch  of  the  bridge  here  over  the  Oufe  is 
thought  to  equal  the  Rialto  at  Venice  in  architecture, 
height,  and  breadth,  the  diameter  being  81  feet,  and 
the  height  51.  Though  this  city  is  60  miles  difiant 
from  the  fea,  yet  Riips  of  70  tons  burden  come  up  the 
river  to  it.  The  town-houfc  or  guild-hall  Rands  upon 
the  bridge,  and  is  fuperior  in  all  refpeCls  to  that  of 
London.  In  the  Popifh  times  there  were  nine  abbeys 
here,  and  a  vaR  number  of  churches  $  but  of  the  latter 
there  are  only  1 7  now.  The  Reeple  of  that  of  Allhal¬ 
lows  is  reckoned  the  fined  in  England.  The  archbifhop 
has  a  fine  palace ;  and  the  affembly-room,  defigned  by 
the  carl  of  Burlington,  is  very  noble.  Here  are  plays, 
affemblics,  concerts,  and  the  like  entertainments,  at  fome 
houfe  or  other,  almoR  every  night  in  the  week.  In  the 
old  caRle,  built  originally  by  William  the  Conqueror, 
and  repaired  in  1701,  the  aRizes  are  kept.  It  ferves  alfo 
for  the  county-gaol,  which  is  the  neatefi  and  pleafanteR 
in  England,  with  an  area  larger  than  that  of  the  king’s- 
bench,  and  it  has  a  handfome  chapel  in  it,  with  a  good 
allowance  for  a  preacher.  This  city  has  long  given  the 
title  of  duke  to  fome  branch  of  the  royal  family. 

The  plenty  and  cheapnefs  of  provifions  induces  many 
perfons  of  fmall  fortune,  or  that  w7ould  live  frugally,  to 
take  up  their  abode  here  ;  and  the  venerable  remains  of 
Roman  antiquities,  and  thofe  of  a  later  date,  as  abbeys, 
churches,  and  caRles,  procure  this  city  a  viiitfrom  every 
curious  traveller.  Many  Roman  altars,  urns,  coins,  in- 
feriptions,  &c.  have  been  found  5  and  Saxon  coins  are 
Rill  extant  that  have  been  Rruck  here.  The  members, 
being  two  in  number,  for  this  city,  have  precedence  of 
all  others,  except  thofe  of  London,  in  the  houfe  of  com¬ 
mons.  An  infirmary,  after  the  manner  of  thofe  of  Bath, 

Brifiol,  &c.  hath  been  ere&ed  in  it  j  and  a  cotton  ma- 
nufa&ure  efiabliflied  and  brought  to  great  perfection. 

Befides  four  weekly  markets,  it  has  a  great  many  fairs  5 
one,  in  particular,  every  other  Thurfday  for  cattle  and 
flieep.  W.  Long.  1.  1.  N.  Lat.  53.  59. 

YORKSHIRE,  the  largefi  county  of  England, 
bounded  on  the  fouth  by  Derbyfiiire,  Nottinghamffure, 
and  Lincoln  (hire  ,  on  the  north  by  Durham  and  Weff- 
moreland  ;  on  the  eafi  by  the  German  ocean  \  and  on 
the  wefi  by  Lancafhire  and  a  part  of  Chefliire.— It  is 
upwards  of  80  miles  in  length  from  eafi  to  wTefi,  nearly 
as  much  in  breadth,  and  about  360  in  circumference, 
containing,  in  the  whole,  26  hundreds  or  wapentakes, 

49  market-towns,  563  pariRtes,  242  vicarages,  with 
many  chapels  of  eafe,  and  2330  villages.  Its  area  is 
computed  by  fome  at  4684  fquare  miles,  by  others  at 
3,770,000  acres,  and  its  inhabitants  at  858,892.  It  is 
divided  into  three  parts  or  ridings,  viz.  the  Wefi,  Eafi, 
and  North  *,  fo  denominated  from  their  fituation,  in  re- 
fpeCl  of  the  city  of  York.  Each  of  thefe  is  as  large,  if 
not  larger,  than  any  ordinary  county.  There  are  other 
divifions,  as  Richmondfiiire,  Allertonfiiire,  Howdenlhire, 
Hallandiire,  Craven,  Cleveland,  Marfidand,  Holdernefs, 

&c. 

As  the  foil  and  face  of  the  country  vary  greatly,  fo 
does  the  air.  In  the  hilly  parts  the  air  is  good,  but  the 
foil  very  indifferent  \  of  the  lower  fome  are  marfliy, 
others  drier,  and  the  foil  of  both  rich  )  but  the  air  of  the 
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York,  former  is  more  foggy  and  unhealthy  than  that  of  the 
— V”*’  latter.  The  manufa&ures  of  this  county  are  cutlery 
and  hard- wares,  particularly  knives,  bits,  and  fpurs  ; 
but  the  principal  are  dockings  and  woollen  cloth,  with 
which  it  fupplies  in  a  great  meafure  Germany  and  the 
North.  As  to  the  produce,  it  abounds  in  corn,  cattle, 
horfes,  lead  and  iron,  coal,  wood,  lime,  liquorice,  alum, 
jet,  &c.  It  lies  wholly  in  the  northern  circuit,  and 
much  the  greater  part  of  it  in  the  diocefe  of  York  ;  that 
only  which  is  called  Richmondjhire  belonging  to  the 
diocefe  of  Cheder.  The  members  it  fends  to  parliament 
are  30  ;  of  which  two  are  for  the  (hire  and  28  for  the 
towns. 

New-YORK ,  one  of  the  United  States  of  America,  is 
bounded  towards  the  fouth-eaft  by  the  Atlantic  ocean  5 
caft  by  Connecticut,  Malfachufets,  and  Vermont  ;  north 
by  the  45th  degree  of  latitude,  which  divides  it  from 
Canada  ;  north-wTedwardly  by  the  river  Iroquois  or  St 
Lawrence,  and  the  lakes  Ontario  and  Erie  ;  fouth-weli 
and  fouth  by  Pennfylvania  and  New  Jerfey.  The 
whole  date  contains  about  44,000  fquare  miles,  equal  to 
28,160,000  acres. 

The  fettle  men ts  already  made  in  this  (late  are  chiefly 
upon  two  narrow  oblongs,  extending  from  the  city  of 
New-York  eaft  and  north.  The  one  eaft  is  Long  Ifland, 
which  is  140  miles  long,  and  narrow,  and  furrounded 
by  the  fea.  The  one  extending  north  is  about  4®  miles 
in  breadth,  and  bifeCled  by  Hudfon’s  river.  And  fuch 
is  the  interfeClion  of  the  whole  date  by  the  branches  of 
the  Hudfon,  the  Delaware,  the  Sufquehannah,  and  other 
large  rivers,  that  there  are  few  places  throughout  its 
whole  extent  which  are  more  than  15  or  20  miles  from 
fome  navigable  dream.  There  are  few  fifh  in  the  rivers, 
but  in  the  brooks  are  plenty  of  trout  ;  and  in  the  lakes 
yellow  perch,  fun-fifh,  falmon-trout,  cat-fi(li,  and  a  va¬ 
riety  of  others. 

The  date,  to  fpeak  generally,  abounds  with  lakes, 
fome  of  fait  and  others  ot  freflv  water.  It  is  interfered 
by  ridges  of  mountains  running  in  a  north-ead  and 
fouth-wed  dire£!ion.  Beyond  the  Allegany  mountains, 
however,  the  country  is  a  dead  level,  of  a  fine  rich  foil, 
covered,  in  its  natural  date,  with  maple,  beech,  birch, 
cherry,  black- walnut,  loculi,  hickory,  and  fome  muU 
berry-trees.  On  the  banks  of  lake  Erie,  are  a  few  chef- 
nut  and  oak  ridges.  Hemlock  fwamps  are  interfperfed 
thinly  through  the  country-  All  the  creeks  that  empty 
into  lake  Erie  have  falls,  which  afford  many  excellent 
mill  feats.  Ead  of  the  Allegany  mountains,  the  coun¬ 
try  is  broken  into  hills  with  rich  intervening  valleys. 
The  hills  are  clothed  thick,  with  timber,  and^  when 
cleared  afford  fine  padure  ;  the  valleys,  when  cultivated, 
produce  wheat,  hemp,  fiax,  peafe,  grafs,  oats,  Indian 
corn.  Of  the  commodities  produced  from  culture,, 
wheat  is  the  daple  y.  of  which  immenfe  quantities  are 
raifed  and  exported;  Indian  corn  and  peafe  are  likewife 
raifed  for  exportation  ;  and  rye,  oats,  barley,  &.c.  for 
home  confumption.  In  fome  parts  of  the  date  excel¬ 
lent  dairies  are  kept,  which  furnilh  for  the  market  but¬ 
ter  and  cheefe. 

The  fituation  of  New-York,  with  refpeft  to  foreign 
markets,  has  decidedly  the  preference  to  any  other  of 
the  United  States.  It- has  at  all  feafons  of  the  year  a 
fhort  and  eafy  accefs  to  the  ocean.  Its  exports  to  the 
Wed  Indies  are,  bifeuit,  peafe,  Indian  corn,  apples, 
oaions,  boards,  daves,  horfes,  dieep,  butter,  cheefe,  pick- 
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led  oyders,  beef,  and  pork.  But  wheat  is  the  daple  York, 
commodity  of  the  date,  of  which  no  lefs  than  677,700 
budiels  were  exported  in  the  year  177 5,  beddes  2555 
tons  of  bread  and  2828  tons  of  dour.  Infpc<dors  of 
dour  are  appointed  to  prevent  impodtion,  and  to  fee 
that  none  is  exported  but  that  which  is  deemed  by  them 
merchantable.  Befides  the  above-mentioned  articles, 
are  exported  dax-feed,  cotton,  wool,  farfaparilla,  coffee, 
indigo,  rice,  pig-iron,  bar-iron,  pot-afh,  pearl-alh,  furs, 
deer-lkins,  logwood,  fudick,  mahogany,  bees  wax,  oil, 
Madeira  wine,  rum,  tar,  pitch,  turpentine,  whale-fins, 
fiffi,  fugars,  niolaffes,  fait,  tobacco,  lard,  &ic.  but  mod 
of  thele  articles  are  imported  for  re-exportation.  In 
the  year  1774,  there  were  employed,  in  the  trade  of 
this  date,  1075  veffels,  whofe  tonnage  amounted  to 
40,812. 

Since  the  revolution,  the  literature  of  the  date  has  en¬ 
gaged  the  attention  of  the  legifiature.  In  one  of  their 
earlied  feflions  an  aft  paffed,  condi tuting  21  gentlemen 
(of  whom  the  governor  and  lieutenant-governor  for  the 
time  being  are  members  ex  officiis )  a  body  coporate  and 
politic,  by  the  name  and  dyle  of  “  The  regents  of  the 
univerfity  of  the  date  of  New-York.”  They  arc  in¬ 
truded  with  the  care  of  literature  in  general  in  the 
date,  and  have  power  to  grant  charters  of  incorpora¬ 
tion  for  ere&ing  colleges  and  academies  throughout  the 
date — are  to  vifit  thefe  inditutions  as  often  as  they  (hall 
think  proper,  and  report  their  date  to  the  legifiature 
once  a-year.  All  degrees,  above  that  of  mader  of  arts 
are  to  be  conferred  by  the  regents.  A  univerfal  tolera¬ 
tion  is  granted  in  religion. 

The  fupreme  legifiative  powers  of  the  date  are  vedeef 
in  two  branches,  a  fenate  and  affembly,  The  members 
of  the  fenate  are  eledfed  by  the  freeholders  of  the  date, 
who  poffefs  freehold  edates  to  the  value  of  iool.  clear 
of  debts.  For  the  purpofe  of  eledling  fen  a  tors,  the 
date  is  divided  into  four  great  diflrifts,  each  of  which 
choofes  a  certain  number. 

The  affembly  of  the  date  is  compofed  of  reprefenta- 
tives  from  the  feveral  counties,  chofen  annually  in  May. 

Every  male  inhabitant  of  full  age,  who  has  refided  in  > 
the  date  fix  months  preceding  the  day  of  election,  and 
poffeding  a  freehold  to  the  value  of  20I.  in  the  county 
where  he  is  to  give  his  vote ;  or  has  rented  a  tenement 
therein  of  the  yearly  value  of  forty  (hillings,  and  has 
been  rated  and  adlually  paid  taxes — is  entitled  to  vote 
for  reprefentatives  in  aflembly..  The  number  of  repre- 
fentatives  is  limited  to  300. 

The  fupreme  executive  power  of  the  date  is  veded  in 
a  governor  chofen  once  in  three  years  by  the  freemen  of 
the  date.  The  lieutenant-governor  is,  by  his  office, 
prefident  of  the  fenate;  and,  upon  an  equal  divifion  of 
voices,  has  a  cafting  vote  ;  but  has  no  voice  on  other 
occalions.  The  governor  has  not  a  feat  in  the  legifia¬ 
ture  ;  but  as  a  member  of  the  council  of  revifion  and 
council  of  appointment,  he  has  a  vad  influence  in  the 
date.  The  council  of  revifion  is  compofed  of  the  chan¬ 
cellor,  the  judges  of  the  fupreme  court,  or  any  of  them, 
and  the  governor.  In  the  year  1790  the  number  of  in¬ 
habitants  in  this  date  was  340,120,  of  whom  21,324 
were  negroes  ;  but  in  1795  the  whole  population  of  the 
date  amounted  to  530,177,  making  an  increafe  of 
190,057  in  five  years. 

New-YORK ,  a  city  of  North  America,  capital  of  the^ 
date  of  the  fame  name.  It  is  fituated  at  the  fouth- wdft 
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York,  point  of  an  ifland,  at  the  confluence  of  Hudfon  and  Eaft 
rivers,  and  is  about  four  miles  in  circumference.  The 
fituation  is  both  healthy  and  pleafant.  Surrounded  on 
all  tides  by  water,  it  is  refreshed  by  cool  breezes  in  fum- 
inef,  and  the  air  in  winter  is  more  temperate  than  in 
dther  places  under  the  fame  parallel.  York  ifland  is 
15  miles  in  length,  and  hardly  one  in  breadth.  It  is 
joined  to  the  main  by  a  bridge  called  King’s  bridge. 
The  channels  between  Long  and  Staten  itiands,  and  be¬ 
tween  Long  and  York  itiands,  are  fo  narrow  as  to  occa- 
tion  an  unufual  rapidity  of  the  tides,  which  is  increafed 
by  the  confluence  of  the  waters  of  Hudfon  and  Eaffc 
rivers.  This  rapidity,  in  general,  prevents  the  obflruc- 
tion  of  the  channel  by  ice.  There  is  no  bafon  or  bay 
for  the  reception  of  (hips  5  but  the  road  where  they  lie 
in  Eaft  river  is  defended  from  the  violence  of  the  fea 
by  the  itiands  which  interlock  with  each  other  7  fo  that, 
except  that  of  Rhode  itiand,  the  harbour  of  New- York, 
which  admits  (hips  of  any  burden,  is  the  belt  of  the 
United  States.  The  number  of  the  inhabitants  in  1786 
was  23,614. 

The  mod  magnificent  edifice  in  this  city  is  "Federal 
Hally  at  the  head  of  Broad-flreet ;  in  a  gallery  in  front 
of  which  General  Wafhington,  attended  by  the  fenate 
and  hotife  of  reprefentatives,  took  his  oath  of  office  at 
the  commencement  of  the  operation  of  the  federal  con- 
flitution,  30th  April,  1789.  The  other  public  buildings 
in  the  city  are,  three  houfes  for  public  worfhip  for  the 
Dutch  Reformed  church,  four  for  Prefby-terians,  three 
for  Epifcopalians,  two  for  German  Lutherans  and  Cal- 
vinifls,  two  for  Quakers,  two  for  Baptifts,  two  for  Me* 
(hodifb,  'one.for  Moravians,  one  for  Catholics,  one  for 
French  Proteflants,  and  a  Jewifh  fynagogue. 

King’s  college  was  chiefly  founded  by  the  voluntary 
contributions  of  the  inhabitants  of  the  province,  aflifled 
by  the  general  affembly,  and  the  corporation  of  Trinity 
Church  5  in  the  year  1754,  a  royal  charter  (and  grant 
of  money)  being  then  obtained,  incorporating  a  number 
of  gentlemen  therein  mentioned,  by  the  name  of  “  The 
Governors  of  the  College  of  the  Province  of  New-York, 
in  the  . city  of  New-York,  in  America)”  granting  to 
them  the  power  of  conferring  all  fuch  degrees  a*  are 
ufually  conferred  by  either  of  the  Englifh  univerfities. 
The  building  confifts  of  an  elegant  done  edifice,  three 
Rories  high,  with  four  dair  cafes,  12  apartments  in  each, 
a  chapel,  hall,  library,  mufenrn,  anatomical  theatre,  and 
a  fchool  for  experimental  philofophy.  It  is  tituated  on 
a  dry  gravelly  foil,  about  150  yards  from  the  bank  of 
Hudfon’s  river,  commanding  a  beautiful  and  extenfive 
profpeft.  Since  the  revolution,  the  legiflature  paffed 
an  a&  condituting  21  gentlemen  (of  whom  the  govern¬ 
or  and  lieutenant-governor  for  the  time  being,  are  mem¬ 
bers  ex  officii s)  a  body  corporate  and  politic  by  the 
name  of  “  The  Regents  of  the  Univerfity  of  the  State 
of  New-York.”  They  are  enlruded  with  the  care  of 
literature  in  general,  and  have  power  to  grant  charters 
for  ere61ing  colleges  and  academies  through  the  date. 
It  is  now  denominated  Columbia  college .  The  annual 
revenue  arifing  from  the  eflate  belonging^  the  college 
amounts  to  1535I.  currency,  exclufive  of  fome  bonds 
which  are  not  as  yet  productive.  It  contids  of  a  facul¬ 
ty  of  arts,  and  one  of  phytic,  the  firfi  having  a  president 
and  feven  profeffors,  and  the  fecond  a  dean,  and  the 
.  ^  number  of  profeffors.  The  library  and  mufeum 


were  dedroyed  during  the  war,  after  which  upwards  of 
800I.  were  expended  on  books  to  enlarge  the  library. 
The  government  of  this  city  is  atprefent  in  the  hands 
of  a  mayor,  aldermen,  and  common  council,  and  the 
city  is  divided  into  feven  wards,  in  each  of  which  an 
alderman  and  aditiant  are  annually  chofen  by  the 
people.  A  court  of  ftfffion  is  held  for  the  trial  of  cri¬ 
minal  caufes.  It  is  efteetned  the  mod  eligible  fituation 
for  commerce  in  the  United  States  ;  but  the  want  of 
good  water  is  a  great  inconveniency,  there  being  fetv 
wells  in  the  city,  and  mofl  of  the  people  are  fupplied 
with  frefh  water  conveyed  to  their  doors  in  calks  from 
the  head  of  Queen-dreet.  The  number  of  inhabitants 
in  1796  is  dated  at  more  than  33,000  5  and  according 
to  fome  it  is  fuppofed  that  they  amount  at  this  time  to 
nearly  the  double.  The  entries  from  foreign  ports  in 
*795>  'vere  *78  toips  309  brigs,  9  barques,  7  fnows, 
268  fchooners,  and  170  floops.  Works  of  defence 
have  been  erefled  to  a  eonfiderablc  extent,  and  when 
completed  on  the  original  plan,  will  afford  great  fecuri- 
ty  to  the  city.  New-York  is  95  miles  N.  E.  of  Phi- 


YOUNG,  Dr  Edward,  was  the  fon  of  a  clergyman 
of  the  fame  name,  and  was  born  about  the  year  1679* 
When  fufficiently  qualified,  he  was  matriculated  into 
All-Souls  college,  Oxford  )  and  defigning  to  follow  the 
civil  law,  he  took  a  degree  in  that  profeflion.  In  this 
fituation  he  wrote  his  poem  called  The  Lad  Day, 
publifhed  in  1704.)  which  coming  from  a  layman  gave 
univerfal  fatisfaCtion  :  this  was  foon  after  followed  by 
another,  entitled  The  Force  of  Religion,  or  Vanquilhed 
Love.  Thefe  productions  gained  him  a  refpeCtable  ac* 
quaintance  )  he  was  intimate  with  Addifon,  and  thus 
became  one  of  the  writers  of  the  Spectator  ;  but  the 
turn  of  his  mind  leading  him  to  the  church,  he  took 
orders,  was  made  one  of  the  king’s  chaplains,  and  ob¬ 
tained  the  living  of  Welwyn  in  Hcrtfordflfire,  worth 
about  500I.  per  annum,  but  he  never  rofe  to  higher 
preferment.  For  fome  years  before  the  death  of  the 
late  prince  of  Wales,  Dr  Young  attended  his  court 
pretty  conflantly 5  but  upon  his  deceafe  all  his  hopes  of 
church  preferment  vaniihed  )  however,  upon  the  death 
of  Dr  Hales,  he  was  taken  into  the  fervice  of  the  prin^ 
cefs  dowager  of  Wales,  and  fucceeded  him  as  her  privy 
chaplain.  When  pretty  far  advanced  in  life,  he  married 
the  lady  Elizabeth  Lee,  daughter  of  the  late  earl  of 
Litchfield.  This  lady  was  a  widow,  and  had  an  ami¬ 
able  fon  and  daughter,  who  both  died  young.  What 
he  felt  for  their  lofs,  as  well  as  for  that  of  his  wife,  is 
finely  expreffed  in  his  Night  Thoughts,  in  which  the 
young  lady  is  charaCterifed  under  the  name  of  Narciffa  5 
her  brother  by  that  of  Philander  )  and  his  wife,  though 
namelefs,  is  frequently  mentioned  )  and  he  thus,  in  am 
apoflrpphe  to  death,  deplores  the  lofs  of  all  the  three. 

Infatiate  archer^  could  not  once  fuffice  ! 

Thy  (haft  flew  thrice,  and  thrice  my  peace  was  (lain,. 

And  thrice  ere  thrice  yon  moon  renew’d  her  horn. 

He  wrote  three  tragedies,  The  Revenge,  Bufiris,  and 
The  Brothers.  His  fatires,  called  Love  of  Fame  the 
univerfal  Paflion,  are  by  many  efteemed  his  principal 
performance)  though  Swift  laid  the  poet fhould  have 

been 
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Young,  been  either  more  angry  or  more  merry  :  they  have  been 

*— V— ’,r  characteris'd  as  a  firing  of  epigrams  written  on  one  fub- 
jedt,  that  tire  the  reader  before  he  gets  through  them. 

His  Complaint,  or  Night  Thoughts,  exhibit  him  as  a 
moral  and  melancholy  poet,  and  are  efleemed  his  mafter- 
piece.  They  form  a  fpecies  of  poetry  peculiarly  his 
own,  and  in  which  he  has  been  unrivalled  by  all  thofe 
who  attempted  to  write  in  this  manner.  They  were 
written  under  the  recent  preffure  of  his  forrow  for  the 
lofs  of  his  wife,  daughter,  and  fon-in-law  3  they  are  ad- 
d refled  to  Lorenzo,  a  man  of  pleafure  and  the  world, 
and  who,  as  it  is  infinuated  by  fome,  is  his  own  fon, 
but  then  labouring  under  his  father’s  difpleafure.  As 
a  profe-writer,  he  arraigned  the  prevailing  manners  of 
his  time,  in  a  work  called  The  Centaur  not  Fabulous  3 
and  when  he  was  above  80  years  of  age,  publifhed  Con¬ 
jectures  on  Original  Compofition.  He  publifhed  fome 
other  pieces 3  and  the  whole  of  his  works  are  collected 
in  4  and  5  vols  1  2mo.  Dr  Young’s  turn  of  mind  was 
'  naturally  folemn  ;  and  he  ufually,  when  at  home  in  the 
country,  fpent  many  hours  of  the  day  walking  in  his 
own  church-yard  among  the  tombs.  His  converfation, 
his  writings,  had  all  a  reference  to  the  life  after  this  3 
and  this  turn  of  difpofitiori  mixed  itfelf  even  with  his 
improvements  in  gardening.  He  had,  for  inflance,  an 
alcove  with  a  bench,  fo  painted,  near  his  lioufe,  that  at 
a  di (lance  it  looked  as  a  real  one  which  the  fpe&ator 
was  then  approaching.  Upon  coming  up  near  it,  how¬ 
ever,  the  deception  was  perceived,  and  this  motto  ap¬ 
peared,  Invifibilia  non  decipiunt ,  “  The  things  unfeen 
do  not  deceive  us.”  Yet,  notwithflanding  this  gloomi- 
nefs  of  temper,  he  was  fond  of  innocent  fports  and 
amufement  :  he  inflituted  an  affembly  and  a  bowling- 
green  in  the  parifti  of  which  he  was  re6lor,  and  often 
promoted  the  gaiety  of  the  company  in  perfon.  His 
wit  was  generally  poignant,  and  ever  levelled  at  thofe 
who  teflified  any  contempt  for  decency  and  religion. 

His  epigram,  fpoken  extempore  on  Voltaire,  is  well 
known  3  who  happening  in  his  company  to  ridicule  Mil- 
ton,  and  the  allegorical  perfonages  of  Death  and  Sin, 
Young  thus  addreffed  him  : 


]  Y  U  N 

Thou  art  fo  witty,  profligate,  and  thin,  Young 

You  feem  a  Milton  with  his  Death  and  Sin.  M 

One  Sunday,  preaching  in  office  at  St  James’s,  he  ,  u*"x" 

found,  that  though  he  flrove  to  make  his  audience  at¬ 
tentive,  he  could  not  prevail.  Upon  which  his  pity  for 
their  folly  got  the  better  of  all  decorums,  and  he  fat 
back  in  the  pulpit  and  burfl  into  a  flood  of  tears.  To¬ 
wards  the  latter  part  of  life  he  knew  his  own  infirmities, 
and  fuffered  himielf  to  be  in  pupilage  to  his  houfe-ket  p- 
er ;  for  he  confidered  that,  at  a  certain  time  of  life,  the 
feeond  childhood  of  age  demanded  its  wonted  protection. 

His  fon,  whofe  boyifh  follies  were  long  obnoxious  to  pa¬ 
ternal  fe verity,  was  at  laft  forgiven  in  his  will  3  and  our 
poet  died  regretted  by  all,  having  performed  all  that 
man  could  do  to  fill  his  poll  with  dignity.  His  death 
happened  in  1765. 

YOUTH,  that  flate  of  man  in  which  he  approaches 
towards  his  greatefl  perfection  of  body. 

YPRES,  a  handfome,  large,  and  populous  town  of 
the  Auflrian  Netherlands,  with  a  bifnop’s  lee.  It  lia> 
a  confiderable  manufactory  in  cloth  and  forges,  ami 
every  year  In  Lent  there  is  a  confiderable  fair.  It  is 
one  of  the  barrier  towns,  but  was  befieged  and  taken  by 
the  French  in  1744,  and  alfo  in  1794.  It  is  feated  in 
a  fertile  plain  on  the  river  Ypre,  in  E.  Long.  2.  48. 

N.  Lat.  50.  51. 

YTTRIA,  one  of  the  lately  difeovered  earths.  For 
an  account  of  its  properties  and  combinations,  fee  Che¬ 
mistry,  N°  1457. 

ICtt UlO-Tantal it a  mineral  fubflance  containing  the 
new  earth  yttria,  and  the  new  metal  tantalium,  which 
latter  is  found  by  Dr  Wollafton  to  be  identical  with 
columbium. 

YUCCA,  Adam’s  Ni:KDr  E,agenusof  plants  of  the 
clafs  hexandria.  The  fpecies  of  this  plant  are  all  ex¬ 
ceedingly  curious  in  their  growth,  and  are  therefore 
much  cultivated  in  gardens.  The  Indians  make  a  kind 
of  bread  from  the  roots  of  this  plant. 

YULE,  Yool,  or  Iu/.  See  Iul. 

YUNX,  a  genus  of  birds  of  the  order  piece,  See 
Ornithology  Index . 


z. 


Z.  *7  or  2,  the  24th  and  laft  letter,  and  the  19th  confo- 
^5  nant  of  our  alphabet ;  the  found  of  which  is  form¬ 
ed  by  a  motion  of  the  tongue  from  the  palate  down¬ 
wards  and  upwards  to  it  again,  with  a  (hutting  and  open¬ 
ing  of  the  teeth  at  the  fame  time.  This  letter  has  been 
reputed  a  double  confonant,  having  theTound  ds  ;  but 
fome  think  with  very  little  reafon  :  and,  as  if  tVe  thought 
otherwife,  we  often  double  it,  as  in  puzzle,  muzzle,  &c. 
Among  the  ancients,  Z  wras  a  numeral  letter,  fignifying 
2000  3  and  with  a  dafli  added  a-top,  z  fignified  2000 
times  2000,  or  4,600,006. 

In  abbreviations  this  letter  formerly  flood  as  a  mark 
for  feveral  forts  of  weights  3  fometimes  it  fignified  an 
ounce  and  a  half  3  and  very  frequently  it  flood  for  half 
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an  ounce  3  fometimes  for  the  eighth  part  of  an  ounce,  ^ 
or  a  dram  troy  weight  3  and  it  has  in  earlier  times  been  Zaai!8; 
ufed  to  exprefs  the  third  part  of  an  ounce  or  eight  feru- 
pies.  ZZ  were  ufed  by  fome  of  the  ancient  phyficians 
to  exprefs  myrrh,  and  at  prefent  they  are  often  ufed  to 
fignify  zinziber  or  ginger. 

ZAARA,  Zapara,  Sahara,  or  the  Dcfert ,  a  vaft 
country  of  Africa,  bounded  on  the  north  by  Barbary, 
on  the  eaft  by  Fezzan  and  Cafhna,  on  the  fouth  by 
Tombudtoo,  and  on  the  weft  by  the  Atlantic  ocean. 

Zaara  contains  a  variety  of  wandering  nations,  all  pro¬ 
ceeding  from  Arabs,  Moors,  and  fugitive  Portuguefe, 
who  took  refuge  there  when  the  family  of  the  Sheri fs 
made  themfclves  mailers  of  the  three  kingdoms  of  Bar- 
5  I1  bary. 
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barv.  All  thefe  people  bear  indifcriminately  the  names 
of  Nars,  Moors ,  or  Arabs.  They  are  fubdivided  into 
various  nations,  of  which  the  moll:  eonfiderable  are  the 
Mongearts,  Trafars,  and  Bracnars.  The  Mongearis 
lead  a  wandering  life,  and  live  chiefly  on  the  milk  of 
their  flocks,  with  a  little  barley-meal,  and  fume  dates. 
The  poorer  fort  go  naked,  except  the  females,  who 
commonly  wrap  a  clout  about  their  middle,  and  wear  a 
kind  of  bonnet  on  their  head  ;  but  the  wealthier  fort 
have  a  kind  of  loofe  gown,  made,  of  blue  calico,  with 
large  fteeves,  that  is  brought  them  from  Negroland. 
When  they  move  from  one  place  to  another  for  frefli 
pafture,  water,  or  prey,  mod  of  them  ride  on  camels, 
which  have  generally  a  fort  of  faddle  between  the  bunch 
and  the  neck,  with  a  firing  or  flrap  run  through  their 
noftrils,  which  ferves  for  a  bridle ;  and  inflead  of  fpurs 
they  ufe  a  {harp  bodkin.  Their  tents  or  huts  are  cover¬ 
ed  with  a  coarfe  fluff,  made  of  camel’s  hair,  and  a  kind 
of  wool  or  mofs  that  grows  on  the  palm  trees.  Thefe 
Arabs  live  here  under  the  government  of  their  flieiks  or 
cheyks  ;  as  in  Arabia,  Egypt,  and  other  places.  The 
other  two  tribes  are  rather  more  civilized.  They  are 
all  Mahometans. 

ZABULON,  in  Ancient  Geography ,  one  of  the 
twelve  tribes  ;  bounded  on  the  north  by  the  tribes  of 
Afher  and  Naphthali ;  on  the  eafl  by  the  fea  of  Gali¬ 
lee  ;  bn  the  fouth  by  the  tribe  of  Ifiachar  or  the  brook 
Cifon,  which  ran  between  both  ;  on  the  weft  by  the 
Mediterranean  ;  fo  that  it  touched  two  feas,  or  was  hi- 
marous. 

Zabulox,  in  Ancient  Geography ,  a  very  ftrong  town 
in  the  tribe  of  that  name,  on  the  Mediterranean,  fir- 
named  of  men ,  near  Ptolemais  :  its  vicinity  to  which 
makes  it  probable  that  it  was  alfo  Chabulon,  unltfs  ei¬ 
ther  name  is  a  faulty  reading  in  Jofephus  ;  diftant  about 
60  ftadia  from  Ptolemais. 

ZACYNTHUS,  in  Ancient  Geography,  an  ifland  to 
the  fouth  of  Cephalenia  60  ftadia,  but  nearer  to  Pelo- 
ponnefus,  in  the  Ionian  fea,  formerly  fubjeft  to  Ulyffes, 
in  compafs  above  160  fladia,  woody  and  fruitful,  with 
a  eonfiderable  cognominal  town  and  a  port.  The  ifland 
lies  over  againfl  Elis,  having  a  colony  of  Achmans  from 
Peloponnefus,  over  againfl  the  Corinthian  gulf.  Both 
iiland  and  town  are  now  called  Zante. 

ZAEFRE,  is  the  oxide  of  cobalt,  employed  for 
painting  pottery  ware  and  porcelain  of  a  blue  colour. 
The  method  of  preparing  it  is  as  follows  :  The  cobalt 
taken  out  of  the  mine  is  broken  with  hammers  into 
pieces  about  the  fize  of  a  hen’s  egg ;  and  the  flony  in- 
volucrum,  with  fuch  other  heterogeneous  matters  as  are 
diilinguiihable  by  the  eye,  are  feparated  as  much  as 
poffible.  The  chofen  mineral  is  then  pounded  in  flamp¬ 
ing  mills,  and  fifted  through  brafs  wire  fieves.  The 
lighter  parts  are  wafhed  off  by  water,  and  it  is  after¬ 
wards  put  into  a  large  flat-bottomed  arched  furnace,  re- 
fembling  a  baking  oven,  where  the  flame  of  the  wood 
reverberates  upon  the  ore  ;  which  is  occafionally  flirred 
and  turned  with  long  handled  iron  hooks  or  rakes  ;  and 
the  procefs  is  continued  till  it  ceafes  to  emit  any  fumes. 
The  oven  or  furnace  is  terminated  by  a  long  horizontal 
gallery,  which  ferves  for  a  chimney;  in  which  the 
arfenic,  naturally  mixed  with  the  ore,  fublimes.  If  the 
ore  contains  a  little  bifmuth,  as  this  femimetal  is  very 
fufible,  it  is  colle£led  at  the  bottom  of  the  furnace.. 
The  cobalt  remains  in  the  flate  of  a  dark  gray  oxide, 


and  is  called  %ajfre.  One  hundred  pounds  of  the  cobalt 
ore  lofe  20  and  even  30  per  cent,  during  this  operation, 
which  is  continued  4  or  even  9  hours,  according  to  the 
quality  of  the  ore.  The  roailed  ore  being  taken  cut 
from  the  furnace,  fuch  parts  as  are  concreted  into  lumps 
arc  pounded  and  fifted  afrefh.  ZafFre,  in  commerce,  is 
never  pure,  being  mixed  with  two  or  rather  three  parts 
of  powdered  flints.  A  proper  quantity  of  the  beft  fort 
of  thefe,  after  being  ignited  in  a  furnace,  is  thrown 
into  water  to  render  it  friable,  and  more  eafily  re¬ 
duced  to  powder  \  which,  being  fifted,  is  mixed  with 
the  zaffre,  according  to  the  before-mentioned  dofe  :  and 
the  mixture  is  put  into  cafks,  after  being  moiflened  with 
water.  This  oxide,  fufed  with  three  parts  of  fand  and 
one  of  potafh,  forms  a  blue  glafs  ;  which,  when  pound¬ 
ed,  fifted,  and  afterwards  ground  in  mills,  included  in 
large  cafks,  forms  fmalt . 

The  blue  of  zaffre  is  the  moft  folid  and  fixed  of  all 
the  colours  that  can  be  employed  in  vitrification.  It 
fuffers  no  change  from  the  moft  violent  fire.  It  is  fue-, 
cefsfully  employed  to  give  fhades  of  blue  to  enamels, 
and  to  the  cryftal-glaffes  made  in  imitation  of  fome 
opaque  and  tranfparent  precious  ftones,  as  the  lapis 
lazuli,  the  turquois,  the  fapphire,  and  others  of  this 
kind. 

ZALEUCUS,  a  famous  legiflator  of  the  Locrians, 
and  the  difciple  of  Pythagoras,  flourifhed  500  years, 
B.  C.  He  made  a  laiv,  by  which  he  punifhed  adulter¬ 
ers  with  the  lofs  of  both  their  eyes;  and  his  fon  offend¬ 
ing,  was  not  abfolved  from  this  punifliment  ;  yet,  to 
fliow  the  father  as  well  as  the  juft  lawgiver,  he  put  out 
his  own  right,  and  his  Ton’s  left  eye.  This  example  of 
juflice  and  feverity  made  fo  ftrong  an  impreflion  on  the 
minds  of  his  fubje£ls,  that  no  inftance  was  found  of  the 
commiftion  of  that  vice  during  the  reign  of  that  legifta- 
tor.  It  is  added,  that  Zaleueus  forbade  any  wine  being 
given  to  the  fick  on  pain  of  death,  unlefs  it  was  pre- 
feribed  by  the  phyflcians  ;  and  that  he  wras  fo  jealous  of 
his  laws,  that  he  ordered,  that  whoever  was  defirous  of 
changing  them,  (hould  be  obliged,  wflien  lie  made  the 
propofal,  to  have  a  cord  about  his  neck,  in  order  that 
he  might  be  immediately  firangled,  if  thofe  alterations 
were  eitcemed  no  better  than  the  laws  already  eftablifh- 
cd.  Diodorus  Siculus  attributes  the  fame  thing  to  Cha- 
rondas  legiflator  of  the  Sybarites. 

ZAMA,  in  Ancient  Geography ,  a  town  ofChamane, 
a  diftrift  of  Cappadocia,  of  unknown  fituation. — An¬ 
other  Zama,  of  Mefopotamia,  on  the  Saocoras,  to  the 
fouth  of  Nifibis. — A  third,  of  Numidia,  diftant  five 
days  journey  to  the  weft  of  Carthage  :  it  wras  the  other 
royal  rcfidence  of  the  kings  of  Numidia,  hence  called 
Zama  Regia .  It  flood  in  a  plain  ;  wTas  ftronger  by  art 
than  nature  ;  richly  fupplied  ivith  every  neceffary  ;  and 
abounding  in  men,  and  every  weapon  both  of  defence 
and  annoyance. 

The  laft  of  thefe  is  remarkable  for  the  decifive  battle 
fought  between  the  two  greateft  commanders  in  the 
world,  Hannibal  the  Carthaginian  and  Scipio  Africa- 
nus.  Of  this  engagement,  the  moft  importankperhaps 
that  ever  was  fought,  Mr  Hooke  gives  the.  following 
account. 

44  Scipio  drew  up  his  army  after  the  Roman  manner, 
except  that  he  placed  the  cohorts  of  the  Principes  di- 
re£ily  behind  thofe  of  the  Haftati,  fo  as  to  leave  fuffi- 
cient  fpace  for  the  enemy’s  elephants  to  pafs  through 

from 
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from  front  to  rear.  C.  Lcelius  was  potted  on  the  left 
wing  with  the  Italian  horfe,  and  Mafinifla  with  his  Nu- 
midians  on  the  right.  The  intervals  of  the  fir  ft  line 
Scipio  filled  up  with  his  Veiites,  or  light-armed  troops, 
ordering  them,  upon  a  fignal  given,  to  begin  the  bat¬ 
tle  ;  and,  in  cafe  they  were  repulfed,  or  broke  by  the 
elephants,  to  run  back  through  the  lanes  before  men¬ 
tioned,  and  continue  on  their  flight  till  they  were  got 
behind  the  Triarii.  Thofe  that  were  wounded,  or  in 
danger  of  being  overtaken,  were  to  turn  off  to  the  right 
and  left  through  the  fpaces  between  the  lines,  and  that 
way  efcape  to  the  rear. 

“  The  army  thus  drawn  up,  Scipio  went  from  rank 
to  rank,  urging  his  foldiers  to  confider  the  confcquences 
of  a  defeat  and  the  rewards  of  vicftory  :  on  the  one  hand, 
certain  death  or  ilavery  (for  they  had  no  town  in  Africa 
ttrong  enough  to  protect  them)  ;  on  the  other,  not  only 
a  lading  fuperiority  over  Carthage,  but  the  empire  of 
the  reft  of  the  world. 

,  “  Hannibal  ranged  all  his  elephants,  to  the  number 

of  above  80,  in  one  front.  Behind  thefe  he  placed  his 
mercenaries,  confiding  of  1 2,000  men,  Ligurians,  Gauls, 
Baleares,  and  Mauritanians. 

44  The  new  levies  of  Carthaginians  and  other  Afri¬ 
cans,  together  with  4000  Macedonians,  under  a  gene¬ 
ral  named  Sopater ,  compofed  the  fecond  line.  And  in 
the  rear  of  all,  at  the  dittance  of  about  a  furlong,  lie 
potted  his  Italian  troops,  in  whom  he  chiefly  confided. 
The  Carthaginian  horfe  formed  his  right  wing,  the  Nu- 
midians  his  left. 

44  He  ordered  their  feveral  leaders  to  exhort  their 
troops  not  to  be  difcouraged  by  their  own  weaknefs,  but 
to  place  the  hope  of  vidlory  in  him  and  his  Italian  ar¬ 
my  ;  and  particularly  dire&ed  the  captains  of  the  Car¬ 
thaginians  to  reprefent  to  them  what  would  be  the  fate 
of  their  wives  and  children  if  the  event  of  this  battle 
ftiould  not  prove  fuccefsful.  The  general  himfelf,  walk¬ 
ing  through  the  ranks  of  his  Italian  troops,  called  upon 
them  to  be  mindful  of  the  17  campaigns  in  which  they 
3iad  been  fellow-foldiers’  with  him  ;  and  of  that  conttant 
feries  of  victories  by  which  they  had  extinguifhed  in  the 
Homans  all  hope  of  ever  being  conquerors.  He  urged 
ihem  to  remember,  above  all,  the  battles  of  Trebia, 
Thrafymenus,  and  Cannre  *,  with  any  of  which  the  ap¬ 
proaching  battle  was  in  no  wife  to  be  compared,  either 
with  refpeft  to  the  bravery  or  the  number  of  the  enemy. 

4  The  Romans  were  yet  unfoiled,  and  in  the  height  of 
their  ftrength,  when  you  firft  met  them  in  the  field  ; 
neverthelefs  you  vanquifbed  them.  The  foldiers  now 
before  us  are  either  the  children  of  tbe  vanquifhed,  or 
the  remains  of  thofe  whom  you  have  often  put  to  flight 
in  Italy.  Maintain  therefore  your  general’s  glory  and 
your  own,  and  eflablifh  to  yourfclves  the  name  of  invin¬ 
cible,  by  which  you  are  become  famous  throughout  the 
World.’ 

44  When  the  IsTumidians  of  the  two  armies  had  fkir- 
mifbed  a  while,  Hannibal  ordered  the  managers  of  the 
elephants  to  drive  them  upon  the  enemy.  Some  of  the 
beafts,  frightened  at  the  noife  of  the  trumpets  and  other 
inflruments  of  war  which  founded  on  all  fides,  immedi¬ 
ately  ran  back  amongtt  the  Numidians  of  the  Carthagi¬ 
nian  left  wing,  and  put  them  into  confufion  ;  which 
Mafinifla  taking  advantage  of,  entirely  routed  them. 
Great  deflruaion  was  made  of  the  Veiites  by  tbe  reft  of 
the  elephants,  till  thefe  alfo  being  terrified,  fome  of 
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them  ran  through  the  void  fpaces  of  the  Roman  army 
whieh  Scipio  had  left  for  that  purpofe  ;  others  falling 
in  among  the  cavalry  of  the  enemy’s  right  wing,  gave 
Lcelrus  the  fame  opportunity  again  ft  the  Carthaginian 
horfe  as  had  been  given  to  Mafinifla  againft  the  Numi- 
dian,  and  of  which  the  Roman  did  not  fail  to  make  the 
fame  ufe.  After  this  the  infantry  of  the  foremoft  lines 
joined  battle.  Hannibal’s  mercenaries  had  the  advan¬ 
tage  in  the  beginning  of  the  conflid  ;  but  the  Roman 
Haftati,  followed  and  encouraged  by  the  Principes,  who 
exhorted  them  to  fight  manfully,  and  fliowed  themielveo 
ready  to  affift  them,  bravely  fuftained  the  attack,  and 
at  length  gained  ground  upon  the  enemy.  The  merce¬ 
naries  not  being  feafonably  fupported  by  their  fecond 
line,  and  therefore  thinking  themfelves  betrayed,  they 
in  their  retreat  fell  furioully  upon  the  Africans  ;  fo 
that  thefe,  the  Haftati  coming  up,  were  obliged  to  fight 
for  fome  time  both  againft  their  own  mercenaries  and 
the  enemy.  When  the  two  Carthaginian  lines  had 
ceafi  d  their  mutual  rage,  they  joined  their  flrength  ; 
and  though  now  but  a  mere  throng  of  men,  broke  the 
Haftati :  but  then  the  Principes  advancing  to  the  aftift- 
anee  of  the  latter,  reftored  the  battle;  and  moft  of  the 
Africans  and  mercenaries  were  here  cut  off.  Hannibal 
did  not  advance  to  their  relief,  the  Roman  Triarii  not 
having  yet  engaged,  and  the  Principes  being  ftill  in 
good  order;  and  left  the  routed  Africans  and  mercena¬ 
ries  fhould  break  the  ranks  of  his  Italian  foldiers,  he 
commanded  thefe  to  prefent  their  fpears  at  thofe  who 
fled  to  them  for  prote&ion,  which  obliged  the  runaways 
to  move  off  to  the  right  and  left. 

44  The  ground  over  which  the  Romans  muft  march 
before  they  could  attack  Hannibal  being  ftrewed  with 
heaps  of  dead  bodies  apd  weapons,  and  being  flippciy 
with  blood,  Scipio  feared  that  the  order  of  his  battalions 
would  be  broke,  fhould  he  pafs  it  haftily.  To  avoid 
this  mifehief,  he  commanded  the  Haftati  to  give  over 
the  purfuit,  and  halt  where  they  were,  oppofite  to  the 
enemy’s  centre  :  after  which,  having  fent  all  his  wound¬ 
ed  to  the  rear,  he  advanced  leifurely  with  the  Principe^ 
and  Triarii,  and  placed  them  on  the  wings  of  the  Ha¬ 
ftati.  Then  followed  a  fharp  engagement,  in  which 
vi&ory  was  long  and  eagerly  difputed.  It  would  feera 
that  the  Romans,  though  fupericr  in  number,  were  once 
upon  the  point  of  lofing  the  day ;  for  Polybius  tells  us, 
that  Mafinifla  and  Lsclius  came  very  feafonably,  and  as 
if  fent  from  heaven,  to  their  afliftance.  Thefe  generals 
being  returned  from  the  purfuit  of  the  cavalry,  fell  fud- 
denly  upon  the  rear  of  Hannibal’s  men,  moft  of  whom 
were  cut  off  in  their  ranks;  and  of  thofe  that  fled,  very 
few  efcaped  the  horfe,  the  country  all  around  being  a 
plain. 

44  There  died  of  the  Carthaginians  in  the  fight  above 
20,000,  and  almoft  the  like  number  were  taken  prifon- 
ers.  The  lofs  on  the  fide  of  the  Romans  amounted  to 
about  2000  men.  Hannibal  efcaped  with  a  fe  w  horfe 
to  Adrumetum,  having  performed  every  thing  in  the' 
engagement  which  could  be  expelled  from  a  great  ge¬ 
neral.  His  army  (fays  Polybius)  could  not  have  been 
more  fkilfully  drawn  up.  For  as  the  order  of  the  Ro¬ 
man  battalions  makes  it  extremely  difficult  to  break 
them,  the  Carthaginian  wifely  placed  his  elephants  in 
the  front,  that  they  might  put  the  enemy  in  confufion 
before  the  armies  fhould  engage.  In  his  firft  line  he 
placed  the  mercenaries ;  men  bold  and  a&ive,  but  not 
5  F  2  well 
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ma  well  diiciplined,  that  by  their  impetuofity  he  might  give 
«|  a  check  to  the  ardour  of  the  .Romans.  The  Africans 
y__a>  .  and  Carthaginians,  whofe  courage  he  doubted,  he  port¬ 
ed  in  the  middle  between  the  mercenaries  and  his  Ita¬ 
lian  foldiers,  that  they  might  be  forced  to  fight,  or  at 
leait  that  the  Romans,  by  Slaughtering  them,  might  fa¬ 
tigue  themfelves  and  blunt  their  weapons.  Lart  of  all, 
lie  drew  up  the  troops  he  had  difeiplined  himfelf,  and 
in  whom  he  chiefly  confided,  at  "a  good  diltance  from 
the  fecond  line,  that  they  might  not  be  broken  by  the 
route  of  the  Africans  and  mercenaries,  and  kept  them 
in  referve  for  a  vigorous  attack  upon  a  tired  and  weak¬ 
ened  enemy.” 

ZANGUEBAR,  a  country  in  Africa,  lying  on  the 
caftern  coart,  between  three  degrees  of  north  latitude, 
and  1 8  fouth.  It  includes  feveral  petty  kingdoms,  in 
which  the  Portuguefe  have  various  fettlements.  The 
inhabitants,  except  tliofe  converted  by  the  Portuguefe, 
are  all  Mahometans  or  idolaters  ;  and  the  latter  much 
the  more  numerous.  The  names  of  the  principal  terri¬ 
tories  are  Mombtvza,  Lamon ,  Melinda ,  ^ 'uiola ,  and  Mo¬ 
zambique.  The  Portuguefe  have  built  feveral  forts  in 
Mombaza  and  Mozambique,  and  have  fettled  feveral 
colonics  there.  They  trade  with  the  negroes  for  Haves, 
ivory,  gold,  ortrich-feathers,  wax  and  drugs.  The 
produ£tions  are  much  the  fame  as  in  other  parts  of 
Africa  between  the  tropics.. 

ZANONIA,  a  genus  of  plants  of  the  clafs  pen tan - 
dria.  Sec  Botany  Index . 

ZANTE,  an  ifland  of  the  Mediterranean,  near  the 
eoaft  of  the  Morea,  19  miles  fouth-eaft  of  the  ifland  of 
Cephalonia,  belonging  to  the  Venetians.  It  is  about 
24  miles  in  length  and  .12  in  breadth,  and  very  pleafant 
and  fertile  ;  but  its  principal  riches  confift  in  currants, 
with  which  it  greatly  abounds.  They  are  cultivated  in 
a  very  large  plain,  under  the  fhelter  of  mountains  on 
the  fhore  of  this  ifland  ;  for  which  reafon  the  fun  has 
greater  power  to  bring  them  to  perfedl  maturity.  The 
town  called  Xante  may  contain  near  20,000  inhabitants  \ 
the  whole  ifland  contains  about  40,000.  The  houfes 
are  low,  on  account  of  the  frequent  earthquakes,  for 
fcarce  a  year  partes  without  one  ;  however,  they  do  no 
great  damage.  The  natives  fpeak  both  Greek  and  Ita¬ 
lian.  There  are  very  few  Roman  Catholics  among 
them  ;  but  they  have  a  bifhop  as  well  as  the  Greeks. 
This  place  has  no  fortifications,  but  there  is  a  fortrefs 
upon  an  eminence  .planted  with  cannon.  In  one  part  of 
this  ifland  is  a  place  which  (hakes  when  trod  upon  like 
a  quagmire  ;  and  a  fpring  which  throws  out  a  great 
deal  of  bitumen,  efpecially  at  the  time  of  an  earthquake. 
It  ferves  inftead  of  pitch  to  pay  the  bottoms  of  the  fhips, 
and  about  IOO  barrels  in  a  year  are  ufed  for  this  pur- 
pofe.  There  are  about  50  villages  in  the  ifland  \  but 
no  other  large  town  befide  Zante.  It  is  feated  on  the 
caftern  fide  of  the  ifland,  and  has  a  good  harbour.  The 
Englifh  and  Dutch  have  each  a  factory  and  conful  here. 
E.  Long.  21.  3.  N.  Lat.  37.  53. 

ZANTHOXYLUM,  the  Toothache-tree,  a  ge¬ 
nus  of  plants  of  the  clafs  of  dioecia  ;  and  in  the  natural 
fyftem  arranged  under  the  46th  order,  Hederacece .  See 
Botany  Index. 

ZAPATA,  a  kind  of  feaft  or  ceremony  held  in 
Italy  in  the  courts  of  certain  princes,  on  St  Nicholas’s 
day  \  wherein  people  hide  prefents  in  the  flioes  or  flip¬ 
pers  of  thofe  they  would  do  honour  to?  in  fuch  a  manner 
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as  may  furprife  them  on  the  morrow  when  they  come  Zapat*, 
to  drefs  ;  being  done  in  imitation  of  the  practice  of  Ze*. 
St  Nicholas,  w  ho  ufed  in  the  night-time  to  throw  purfes 
of  money  in  at  the  window's  to  marry  poor  maids 
withal. 

ZEA,  Indian  Corn  •,  a  genus  of  plants  of  the  clafs 
monoecia.  See  Botany  Index . — There  is  only  one  fpe- 
cies,  the  Mays ,  maize.  The  Indians  in  New'  England, 
and  many  other  pails  of  America,  had  no  other  vege¬ 
table  but  maize  or  Indian  corn  for  making  their  bread. 

They  call  it  weachin  ;  and  in  the  United  States  of  A- 
mcrica  there  is  much  of  the  bread  of  the  country  made 
of  this  grain,  not  of  the  European  corn.  In  Italy  and 
Germany  alfo  there  is  a  fpecies  of  maize  which  is  the 
food  of  the  poor  inhabitants. 

The  ear  of  the  maize  yields  a  much  greater  quan¬ 
tity  of  grain  than  any  of  our  corn  ears.  There  are  com¬ 
monly  about  eight  rows  of  grain  in  the  ear,  often  more,, 
if  the  ground  be  good.  Each  of  tliefe  rows  contains  at 
leaft  30  grains,  and  each  of  thefe  gives  much  more 
flour  than  a  grain  of  any  of  our  corn.  The  grains  are 
ufually  either  white  or  yellowifh  ;  but  fometimes  they 
are  red,  bluifh,  greenifh,  or  olive-coloured,  and  fome¬ 
times  ftriped  and  variegated.  This  fort  of  grain,  though 
fo  effentially  neceffary  to  the  natives  of  the  place,  is  ytt 
liable  to  many  accidents.  It  does  not  ripen  till  the  end 
of  September  *,  fo  that  the  rains  often  fall  heavy  upon 
it  while  on  the  ftalk,  and  the  birds  in  general  peck  it 
when  it  is  foft  and  unripe.  Nature  has,  to  defend  it 
from  thefe  accidents,  covered  it  with  a  thick  hufk?. 
which  keeps  off  flight  rains  very  well  :  but  the  birds, 
if  not  frighted  away,  often  eat  through  it,  and  devour 
a  great  quantity  of  the  grain. 

There  are  three  or  four  varieties  of  maize  indifferent 
parts  of  America.  That  of  Virginia  is  very  tall  and 
robuft,  growing  to  feven  or  eight  feet  high  }  that  of 
New  England  is  fhortcr  and  low’er.  And  the  Indians 
farther  up  in  the  country  have  a  yet  fmallcr  kind  in 
common  ufe.  The  ftalk  of  the  maize  is  jointed  like  the 
fugar-cane  ;  it  is  very  foft  and  juicy,  and  the  juice  is  fo 
fweet  and  faccharine,  that  a  fyrup,  as  fweet  as  that  of  . 
fugar,  has  been  often  made  of  it  my  and  things  fweetened 
with  it  have  been  found  not  diftinguifhable  from  thofe 
done  with  fugar.  It  has  not  been  tried  yet  whether  it 
will  eryftallize  into  fugar  5  but  in  all  probability  it  will. 

The  Americans  plant  this  corn  any  time  from  the 
beginning  of  March  to  the  beginning  of  June  ;  but  the 
beft  feafon  is  the  middle  of  April.  The  favage  Indians, 
who  knew  nothing  of  our  account  of  months,  ufed  to 
guide  themfelves  in  the  feed-time  of  this  ufeful  plant  by 
the  budding  of  fome  particular  trees  of  that  country, 
and  by  the  coming  up  of  a  fort  of  fifh  into  their  rivers 
which  they  call  the  aloofe .  Thefe  things  were  both  fo 
regular,  that  they  were  in  no  danger  of  miftaking  the 
time. 

The  manner  of  planting  maize  is  in  rows,  at  equal 
diftances,  every  u7ay  about  five  or  fix  feet.  They  open 
the  earth  w'ith  a  hoe,  taking  aw'ay  the  furface  to  three 
or  four  inches  deep,  and  of  the  breadth  of  the  hoe  \ 
they  then  throw  in  a  little  of  the  finer  earth,  fo  as  to 
leave  the  hoe  four  inches  deep  or  thereabouts,  and  in 
each  of  thefe  holes  they  place  four  or  five  grains  at  a 
little  diftance  from  one  another.  If  two  or  three  of 
thefe  grow  up,  it  is  very,  well  j  fome  of  them  are  ufual¬ 
ly  deftroyed  either  by  the  birds  or  other  animals. 

When 
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appear,  they  hoe  up  the 
weeds  from  time  to  time  $  and  when  the  ftalk  gathers 
fome  ftrength,  they  raife  the  earth  a  little  about  it,  and 
continue  this  at  every  hoeing  till  it  begins  to  put  forth 
the  ears  5  then  they  enlarge  the*  hill  of  earth,  round  the 
root,  to  the  fize  of  a  hop-hill,  and  after  this  they  leave 
it  till  the  time  of  harveft,  without  any  farther  care. 
When  they  gather  the  ears,  they  either  immediately 
ftrip  off  the  corn,  or  elfe  hangup  the  ears,  tied  in  traces 
at  diftances  from  one  another  ;  for  if  they  are  laid  near 
together,  they  will  heat  and  rot,  or  elfe  fprout  and 
grow  ;  but  kept  cool  and  feparate,  they  will  remain 
good  all  the  winter.  The  beft  method  is  to  thralh  out 
the  corn  as  foon  as  the  harveft  is  over,  to  dry  it  well  on 
mats  in  the  fun,  and  then  lay  it  up  in  holes  of  the 
ground,  well  lined  with  mats,  grafs,  or  the  like,  and 
afterwards  covered  at  top  with  more  earth.  The  moft 
careful  among  the  Indians  ufe  this  method,  and  this  fort 
of  fubterranean  granary  always  proves  good. 

The  ufes  of  this  plant  among  the  Indians  are  very 
many.  The  great  article  is  the  making  their  bread  of 
it  ;  but  befides  this,  the  ftalks,  when  cut  up  before  they 
are  too  much  dried,  are  an  excellent  winter  food  for 
cattle  ;  but  they  ufually  leave  them  on  the  ground 
for  the  cattle  to  feed  on.  The  hulks  about  the  ear  are 
ufually  feparated  from  the  reft,  and  make  a  particular 
fort  of  fodder,  not  inferior  to  our  hay.  The  Indian 
women  have  a  way  of  flitting  them  into  narrow  parts, 
and  they  then  weave  them  artificially  into  bafkets  and 
many  other  toys.  The  original  way  of  eating  the  grain 
among  the  Indians  was  this  :  they  boiled  it  whole  in 
Water  till  it  fwelled  and  became  tender,  and  then  they 
fed  on  it  either  alone,  or  ate  it  with  their  fifh  and  veni- 
ibn  inftead  of  bread.  After  this,  they  found  the  way  of 
boiling  it  into  a  fort  of  pudding,  after  bruifing  it  in  a 
mortar  ’  but  the  way  of  reducing  it  to  flour  is  the  beft 
of  all.  They  do  this  by  parching  it  carefully  in  the 
fire,  without  burning,  and  then  beating  it  in  mortars 
and  fifting  it.  This  flour  they  lay  up  in  bags  as  their 
eonftant  provifion,  and  take  it  out  wilh  them  when  they 
go  to  war,  eating  it  cither  dry  or  with  water.  The 
Englifh  have  contrived,  by  mixing  it  into  a  ftiff  pafte, 
either  by  itfelf  or  with  rye  or  wheat-meal,  fermenting 
it  with  leaven  or  yeaft,  and  baking  it  in  a  hot  oven,  to 
make  good  bread  of  it.  They  have  likewife  found  out 
a  method  of  making  good  beer,  either  ©f  the  bread  or 
by  malting  the  grain. 

ZEAL,  paflionate  ardour  for  any  perfon  or  caufe. 
It  is  moft  frequently  ufed  to  denote  a  ftrong  and  warm 
attachment  to  the  diftinguifhing  doctrines  or  worfhip  of 
fome  particular  fed;  of  Chriftians.  Thus  we  fay,  a  zea¬ 
lous  Calvinijl ,  Arminian ,  or  Papi/l ;  though  we  may 
likewife  with  the  greateft  propriety  fay  of  an  upright 
and  benevolent  man,  that  he  is  zealous  of  good  woj'ks . 

ZEALAND,  the  chief  of  the  Danifli  iflands,  is  fi- 
tuated  at  the  entrance  of  the  Baltic  fea,  bounded  by  the 
Schaggerrac  fea  on  the  north  *,  by  the  Sound,  which  fe- 
parates  it  from  Schonen,  on  the  eaft  ;  by  the  Baltic  fea 
on  the  fouth  ;  and  by  the  ftrait  called  the  Great  Be/t , 
which  feparates  it  from  the  ifland  of  Funen,  on  the  weft  \ 
being  of  a  round  figure,  near  200  miles  in  circumfe¬ 
rence  :  the  chief  town  is  Copenhagen. 

Zealand,  is  alfo  a  province  of  the  United  Nether¬ 
lands,  confifting  of  eight  iflands,  which  lie  in  the  mouth 
«f  the  river  Scheldt,,  bounded  by  the  province  of  Hol¬ 
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land,  from  which  they  are  feparated  by  a  narrow  chan-  Zt  ianfl 
nel,  on  the  north  *,  by  Brabant  on  the  eaft  5  by  Flanders, 
from  which  they  are  feparated  by  one  of  the  branches  of , 
the  Scheldt,  on  the  fouth  ;  and  by  the  German  ocean 
on  the  weft. 

New  ZEALAND,  a  country  of  Afia,  in  the  South  Pa¬ 
cific  ocean,  firft  difeovered  by  Tafman,  the  Dutch  na¬ 
vigator,  in  the  year  1642,  who  gave  it  the  name  of 
Staten  Land ,  though  it  has  been  generally  diftinguiflied 
in  our  maps  and  charts  by  the  name  of  New  Zealand , 
and  was  fuppofed  to  be  part  of  a  fouthern  continent  : 
but  it  is  now  know  n,  from  the  late  difeoveries  of  Captain 
Cook  w'ho  failed  round  it,  to  confift  of  two  large  iflands, 
divided  from  each  other  by  a  ftrait  four  or  five  leagues 
broad.  They  arc  fituated  between  the  latitudes  of  34 
and  48  degrees  fouth,  and  between  the  longitudes  of 
1 66  and  180  degrees  eaft  from  Greenwich.  One  of 
thefe  iflands  is  for  the  moft  part  mountainous,  rather 
barren,  and  but  thinly  inhabited  )  but  the  other  is  much 
more  fertile,  and  of  a  better  appearance.  In  the  opi¬ 
nion  of  Sir  Jofeph  Banks  and  Dr  Solander,  every  kind 
of  European  fruits,  grain,  and  plants,  would  flourifli 
here  in  the  utmoft  luxuriance.  From  the  vegetables 
found  here,  it  is  fuppofed  that  the  winters  are  milder 
than  thofe  in  England,  and  the  fumtners  not  hotter, 
though  more  equally  w'arm  ;  fo  that  it  is  imagined,  that 
if  this  country  wrere  fettled  by  people  from  Europe,  they 
V'ould,  with  moderate  induftry,  be  foon  fupplied,  not 
only  with  the  neceffaries,  but  the  luxuries  of  life,  in 
great  abundance.  Here  are  foreftsof  vafl  extent,  filled 
with  very  large  timber  trees  y  and  near  400  plants  were 
found  here  that  had  not  been  deferibed  by  the  natura- 
lifts.  The  inhabitants  of  New  Zealand  are  flout  and 
robuft,  and  equal  in  ftature  to  the  largeft  Europeans. 

T heir  colour  in  general  is  brown,  but  in  few  deeper 
than  ,that  of  the  Spaniard  who  has  been  expofed  to  the 
fun,  and  in  many  not  fo  deep  }  and  both  fexes  have  good 
features.  Their  drefs  is  very  uncouth,  and  they  mark 
their  bodies  in  a  manner  flmilar  to  the  inhabitants  of 
Otaheite,  and  which  is  called  tattowing.  Their  prin¬ 
cipal  weapons  are  lances,  darts,  and  a  kind  of  battle- 
axes  ;  and  they  have  generally  ftiowm  themfelves  very 
hoftile  to  the  Europeans  who  have  vifited  them. 

ZEALOTS,  an  ancient  fe£t  of  the  Jews,  fo  called 
from  their  pretended  zeal  for  God’s  law  and  the  honour 
of  religion. 

ZEBRA.  See  Eqtjus,  Mammalia  Index. 

ZEBU,  a  name  given  by  M.  de  Buffon  to  the  bos 
indicus  of  Linnoeus.  See  Mammalia  Index. 

ZECHARI  AH,  a  canonical  book  of  the  Old  Tefta- 
ment.  See  Scripture,  N°  80. 

ZECHIN,  or  Zecchtxo.  See  Sequin. 

Z  EDO  ARY,  in  the  Materia  Mcdica .  See  K^emp- 
ferta. 

ZELL,  a  city  of  Germany  in  the  circle  of  Lower  ' 

Saxony,  capital  of  the  duchies  of  Zell  and  Lunenburg, 
fituated  at  the  confluence  of  the  rivers  Aller  and  Fuhfe, 

30  miles  north  of  Hanover,  and  40  fouth  of  Lunen¬ 
burg.  E.  Long.  10.  12.  N.  Lat.  52.  49. 

ZEMBLA,  Nova,  a  very  large  ifland  lying  in  the-' 
Northern  ocean,  to  the  north  of  Ruflia,  from  which'  it 
is  feparated  by  the  ftrait  of  Waigate.  It  has  no  inhabi¬ 
tants  except  wild  beafts,  particularly  white  foxes  and 
bears.  In  1595  a  Dutch  veffel  w7as  eaft  aw7ay  on  the 
coaft,  and  the  fhip’s  company  were  obliged  to  winter 
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Zernbla,  here  ;  but  they  did  not  fee  the  fun  from  the  fourth  of 
Zemindar.  ]vj()Vemfcer  t0  the  beginning  of  February,  and  had  great 
difficulty  to  keep  themfelves  from  being  frozen  to 
death. 

ZEMINDAR,  in  its  original  meaning,  fignifies  a 
great  landholder  of  Bengal ;  but  it  is  now  more  ftriftly 
applicable  to  thofe  who  have  their  title  conftituted  or 
confirmed  by  a  patent  or  charter  from  government,  by 
which  they  hold  their  lands  or  zemindaries  upon  cer¬ 
tain  conditions.  It  appears  from  hiftory,  that,  in  times 
prior  to  the  irruption  of  the  Mahomedans,  the  rajahs 
who  held  their  refidence  at  Delhy,  and  pofteflfed  the  fo- 
vereignty  of  Hindoftan,  deputed  officers  to  collect  their 
revenues.  The  word  ‘zemindar  is  Perfian,  and  that 
language  can  have  had  no  currency  in  the  countries  of 
India,  until  it  was  introduced  by  the  people  of  Pcrfia. 
When  the  emperor  Shehab-ul-Dien  Ghory  conquered 
the  empire  of  Hindoftan  at  the  end  of  the  I  2th  century, 
he  left  Sultan  Cutub-ul-Dien  to  be  his  viceroy  at  Delhy, 
and  adminifter  the  government  of  Hindoftan.  From 
that  time  the  cuftoms  and  pra&iees  of  the  Mahomedans 
began  gradually  to  be  eftablifhed  in  India  :  their  ar¬ 
mies  were  fent  into  the  countries  of  the  reduced  rajahs, 
under  the  command  of  omrahs,  in  order  to  preferve  the 
conquell  ;  and  lands  were  allotted  to  them  to  defray  the 
expenee.  From  hence  arofe  the  fvftem  of  Jaghiredarry 
in  Hindoftan.  But  when  thefe  Omrah  Jaghiredars  had 
eftablifhed  their  own  ftrength,  feveral  of  them  rebelled 
againft  the  imperial  authority,  and  afpired  at  the  crown. 
Thus  circumftanced,  the  emperors,  in  order  to  obviate 
thefe  mifehiefs,  thought  it  would  be  more  politie  to 
commit  the  management  of  the  country  to  the  native 
Hindoos,  who  had  moft  diftinguifhed  themfelves  by  the 
readinefs  and  conftancy  of  their  obedienee  to  the  fove- 
reign  power. 

In  purfuanee  of  this  plan,  diftri&s  were  allotted  to 
numbers  of  them  under  a  reafonable  revenue  (Jummah 
Monafib),  which  they  were  required  to  pay  in  money 
to  the  governors  of  the  provinces,  deputed  from  the 
emperor.  And  in  eafe  any  one  of  the  omrahs  or  pro¬ 
vincial  governors  (hould  fwerve  from  his  allegiance,  the 
zemindars  of  that  country  were  to  exert  themfelves  in 
luch  a  manner  as  fhould  ehcck  rebellion,  and  rfrftore 
good  government.  For  this  purpofe,  grants  of  ze- 
rnindary  were  feveraily  conferred  upon  fuch  of  the  Hin¬ 
doos  as  were  obedient  ;  deferibing  their  apportionment 
of  the  country  ;  and  every  perfon  who  had  received  a 
grant  under  the  authority  of  the  crown  was  thereby 
fully  inverted  with  the  fundlions  of  zemindar. 

The  functions  of  a  zemindar  are,  ift,  The  preferva- 
tion  and  defence  of  their  refpe&ive  boundaries  from 
traitors  and  infurgents.  2dly,  The  tranquillity  of  the 
fubjefts,  the  abundance  of  cultivators,  and  increafe  of 
his  revenue.  3dly,  The  puniffiment  of  thieves  and  rob¬ 
bers,  the  prevention  of  crimes,  and  the  deftru&ion  of 
highwaymen.  The  aceompliftiment  of  thefe  obje&s  is 
eonfidered  in  the  royal  grant  as  the  difeharge  of  office 
to  the  fovereign  ;  and  on  that  account  the  word  office 
(khidmut)  is  employed  in  the  Dewanny  Sunnud  for  a 
'Zemindary. 

It  was  a  rule  in  the  times  of  the  aneient  emperors, 
that  when  any  of  the  zemindars  died,  th^ir  efte&s  and 
property  were  fequeftrated  by  the  government.  After 
which, ^  in  confidcration  of  the  rights  of  long  fervice, 
which  is  incumbent  on  fovereigns,  and  elevates  thedig- 
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nity  of  the  employer,  funnuds  for  the  office  of  zemin-  Zcmimla:, 
dary  were  granted  to  the  children  of  the  deceafed  ze-  Zen(h 
mindar  ;  and  no  other  perfon  was  accepted,  bceaufe  the  *"""*** 
inhabitants  could  nevrer  feel  for  any  ftranger  the  attach¬ 
ment  and  affe&ion  which  they  naturally  entertain  fox* 
the  family  of  their  zemindar,  and  would  have  been  af¬ 
flict'd  if  any  other  had  been  put  over  them.  For  this 
reafon,  the-emperors,  confidering  it  as  a  means  of  con¬ 
ciliating  the  minds  of  the  people,  graeioufty  fixed  and 
confirmed  the  children  of  the  deeeafed  zemindar  in  the 
office  of  their  fathers  and  grandfathers,  by  ifluing  new 
funnuds  to  transfer  the  pofteflion  to  them.  By  degrees 
zemindaries'  became  truly  heritable  property,  which, 
however,  could  be  transferred  by  gift  or  fale  from  one 
family  to  another.  They  eould  likewife  be  forfeited  to 
the  fovereign,  by  the  zemindar’s  deviating  from  his  al¬ 
legiance,  neglecting  to  pay  his  tribute,  or  to  difeharge 
the  duties  of  his  ftation. 

It  is  univerfally  known,  fays  Sir  Charles  Roufe 
Boughton,  that,  when  the  three  provinces  of  Bengal, 

Bahar,  and  Orifia,  were  ceded  to  the  Britifh  Eaft  India 
Company,  the  eountry  was  diftributed  among  the  ze¬ 
mindars  and  talookdars  of  holders  of  land,  who  paid  a 
ftipulated  revenue,  by  twelve  instalments,  to  the  fove¬ 
reign  power  or  its  delegates.  They  afifembled  at  the 
capital  in  the  beginning  of  every  Bengal  year  (com¬ 
mencing  in  April),  in  order  to  complete  their  final  pay¬ 
ments,  and  make  up  their  annual  accounts ;  to  fettle  the 
difeount  to  be  charged  upon  their  feveral  remittances  in  ‘ 
various  coins  for  the  purpofe  of  reducing  them  to  one 
ftandard,  or  adjuft  their  concerns  with  their  bankers  ; 
to  petition  for  remiffions  on  account  of  ft  or  ms,  drought, 
inundation,  difturbances,  and  fuch  like;  to  make  their 
reprefentations  of  the  ftate  and  occurrences  of  their 
diftrifts  :  after  all  which  they  entered  upon  the  collec¬ 
tions  of  the  new  year  ;  of  which,  however,  they  were 
not  permitted  to  begin  receiving  the  rents  from  their 
qwn  farmers,  till  they  had  completely  cl  oft  d  the  ac¬ 
counts  of  the  preceding  year,  fo  that  they  might  not  en¬ 
croach  upon  the  new  rents,  to  make  up  the  deficiency 
of  the  part.  Our  author  proves,  we  think  completely, 
the  right  of  the  zemindars  to  transfer  their  pofleffions, 
either  by  inheritance  to  their  children,  or,  with  the  eon- 
fent  of  the  fovereign,  to  other  families  ;  and  he  argues 
ftrenuoufly  and  fueeefsfully  againft  the  bad  policy,  as 
well  as  injuftice,  of  interfering  with  thofe  rights,  as 
long  as  the  zemindars  difeharge  the  duties  of  their  feve¬ 
ral  ftations. 

ZEND,  or  Zendayksta,  a  book  aferibed  to  Zoro- 
after,  and  containing  his  pretended  revelations;  which 
the  ancient  Magicians  and  modern  Perfees,  called  alfo 
Gain's,  obferve  and  reverence  in  the  fame  manner  as  the 
Chrifttans  do  the  Bible,  and  the  Mahometans  the  Ko¬ 
ran,  making  it  the  foie  rule  both  of  their  faith  and  man¬ 
ners.  The  word,  it  is  faid,  originally  fignifies  any  in- 
ftrument  for  kindling  fire,  and  is  applied  to  this  book 
to  denote  its  aptitude  for  kindling  the  flame  of  religion 
in  the  hearts  of  thofe  who  read  it. 

The  Zend  contains  a  reformed  fyftem  of  Magianifm  ; 
teaching  that  there  is  a  Supreme  Being,  eternal, felf-exift- 
ent,  and  independent,  who  created  both  light  and  daik- 
nefs,  out  of  wbieh  he  made  all  other  things;  that  thefe 
are  in  a  ftate  of  conflict,  whieh  will  continue  till  the 
end  of  the  world  ;  that  then  there  {hall  be  a  general 
refurrcCion  and  judgment >  and  that  juft  retribution 
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Zend  fhall  be  rendered  unto  men  according  to  tlieir  works ; 

SI  that  the  angel  of  darknefs  with  his  followers  fhall  be 

Zcoo~  .  configned  to  a  place  of  everlafting  darknefs  and  punifti- 
rnent,  and  the  angel  of  light  with  his  difciplcs  introdu¬ 
ced  into  a  date  of  everlafting  light  and  happinefs;  after 
which  light  and  darknefs  fhall  no  more  interfere  with 
each  other.  The  Zend  alfo  enjoins  the  con ff ant  main¬ 
tenance  of  facred  fires  and  (ire  temples  for  religious 
worfhip  ;  the  diftindion  of  clean  and  unclean  beafb  ; 
the  payment  of  tithes  to  priefts,  which  are  to  be  of  one 
family  or  tribe  ;  a  multitude  of  walkings  and  purifica¬ 
tions,  refembling  thofe  of  the  Jewifh  law  :  and  a  variety 
of  rules  and  exhortations  for  the  exercife  of  benevolence 
and  charity. 

In  this  book  there  are  many  paflages  evidently  taken 
out  of  the  Scriptures  of  the  Old  Teftament,  particularly 
out  of  the  Pfalms  of  David  :  The  author  reprefents 
Adam  and  Eve  as  the  fir  ft  parents  of  all  mankind,  gives 
in  fubftance  the  fame  account  of  the  creation  and  de¬ 
luge  with  Mofes,  differing  indeed  with  regard  to  the  for¬ 
mer,  by  converting  the  fix  days  of  the  Mofaic  account 
into  fix  times,  comprehending  in  the  whole  365  days ; 
and  fpeaks  alfo  of  Abraham,  Jofeph,  Mofes,  and  Solo¬ 
mon.  Moreover,  Dr  Eaumgarteu  after  ts,  that  this  work 
contains  dodrines,  opinions,  and  faffs,  adually  borrowed 
from  the  Jews,  Chriflians,  and  Mahometans*,  whence, 
and  from  other  circumftances,  he  concludes  that  both  the, 
hiftory  and  writings  of  this  prophet  were  probably  in¬ 
vented  in  the  later  ages,  when  the  fire-worfhippers  under 
the  Mahometan  government  thought  fit  to  vindicate  their 
religion  from  the  fufpicion  of  idolatry. 

At  whatever  period  the  Zend  may  have  been  written, 
we  are  affiired  by  Dr  Hyde,  that  it  is  in  the  pure  old 
Perfian  language,  and  in  the  character  called  Peplavi . 
Some  parts  of  it  contain  the  original  text,  and  others 
Zuroafter’s  fecond  thoughts  fubjoined,  for  explaining 
more  fully  his  dodrine.  Thefe  were  occafioned  by  the 
oppofition  of  adverfaries,  and  unforefeen  circumftances 
which  occurred  during  the  fabrication  of  the  impofture. 
About  300  years  ago,  when  the  old  Perfian  language 
had  become  antiquajed  and  little  underftood,  one  of  the 
deft  ours  or  high-priefts  among  the  Perfees  compofed  the 
Sadda ,  which  is  a  compendium  in  the  vulgar  or  modern 
Perfic  tongue,  of  thofe  parts  of  the  Zend  that  relate  to 
religion,  or  a  kind  of  code  of  canons  and  precepts,  drawn 
from  the  theological  writings  of  Zoroafter,  ferving  as  an 
authoritative  rule  of  faith  and  practice  for  his  followers. 
This  Sadda  is  written  in  a  low  kind  of  Perfic  verfe,  and 
as  Dr  Hyde  informs  us,  it  is  bonorwn  ct  trial  or  um  fa*'- 
rcgpy  having  many  good  and  pious,  things,  and  others 
very  fuperftitious  and  trifling.  See  Persees  and  Zoro¬ 
aster. 

ZENITH,  In  AJlronomy,  the  vertical  point,  or  a. 
point  in  the  heavens  diredly  over  our  heads. 

ZENO  Eleates,  an  eminent  Grecian  philofopher, 
ttifietfs  was  k°rn  at  Elea  about  504  years  before  Chrift.  He 
Hiftory  of'  was  a  zealous  friend  of  civil  liberty,  and  is  celebrated 
Philofopby,  for  his  courageous  and  fuccefsful  oppofition  to  tyrants; 

but  the  inconfiftency.  of  the  ftories  related  by  different 
writers  concerning  him  in  a  great  meafure  deft roys  their 
credit.  He  chofe  to  refide-  in  his  fmall  native  city  of 
Elea  rather  than  at  Athens,  hecaufe  it  afforded  freer 
fcope  to  his  independent  and  generous  fpirit,  which  could 
not  eafily  fubmit  to  the  reftraints  of  authority..  It  is  re¬ 
lated,  that  he  vindicated  the  warmth, with  which  he  re- 
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Tented  reproach,  by  faying,  “  If  I  were  indifferent  to  Zeno.- 
cenfure,  I  fhould  alfo  be  indifferent  to  praiie.”  The  v 
invention  of  the  dialectic  art  has  beeii  improperly  aferi- 
bed  to  Zeno ;  but  there  can  be  no  doubt  that  this  phi¬ 
lofopher,  and  other  metaphyfical  difputants  in  the  Elea- 
tic  left,  employed  much  ingenuity  and  fubtlety  in  exhi¬ 
biting  examples  ot  inoft  of  the  logical  arts,  which  were 
afterwards  reduced  to  rule  by  Ariftotle  and  others. 

According  to  Ariitotle,  be  taught,  that  nothing  can 
be  produced  either  from  that  which  is  liinilar  or  diftimL- 
lar ;  that  there  is  only  one  being,  God  ;  who  is  eternal, 
homogeneous,  and  fpherical,  neither  finite  nor  infinite, 
neither  quiefcenl  nor  moveable  ;  that  there  are  many 
worlds ;  that  there  is  in  nature  no  vacuum  ;  that  all 
bodies  are  compofed  of  four  elements,  heat  and  moiilure,. 
cold  and  dry nels ;  and  that  the  body  of  man  is  from  the 
earth,  and  his  foul  an  equal  mixture  of  thefe  four  ele¬ 
ments.  He  argued  with  great  fubtlety  againft  the  pof- 
fibility  of  motion.  If  Seneca’s  account  01  this  philofo¬ 
pher  deferves  credit,  he  reached  the  highel't  point  of 
fcepticifm,  and  denied  the  real  exiftence  of  external  ob* 
jeds.  The  truth  is,  that  after  all  that  has  been  advan¬ 
ced  by  different  writers,  it  is  impoflible  to  determine 
whether  Zeno  underftood  the  term  ore,  metaphyfically, 
logically,  or  phyfically  ;  or  whether  Jit  admitted  01*  de¬ 
nied  a  nature  properly  divine. 

Zeno,  the  founder  of  the  ft  cl  of  the  Stoics,  was  born  - 
about  300  years  before  Chrift  at  Citium,  in  the  iftand  of 
Cyprus.  This  place  having  been  originally  peopled  by 
a  colony  of  Phoenicians,  Zeno  is  fometimes  called  a  Phoe¬ 
nician.  His  father  was  by  proftflion  a  merchant,  but 
difeovering  in  the  youth  a  ftrong  propenfity  towards 
learning,  he  early  devoted  him  to  philoiophy.  In  his 
mercantile  capacity  he  had  frequent  occafion  to  vifit  A- 
thens,  where  lie  purchafed  for  his  fon  feveral  of  the  wri¬ 
tings  of  the  moft  eminent  Socratic  philofophers.  Thefe 
he  read  with  great  avidity  ;  and  when  he  was  about  30 
years  of  age,  he  determined  to  take  a  voyage  to  a  city 
which  was  fo  celebrated  both  as  a  mart  of  trade  and  of 
icience.  If  it  be  true,  as  fome  writers  relate,  that  he 
brought  with*  him  a  valuable  cargo  of  Phoenician  purple, 
which  was  loft  by  fliip wreck  upon  the  coaft  of  Piraeus, 
this  circu in  fiance  will  account  for  the  facility  with  which 
he  at  firft  attached  himfelf  to  a  fed  whofe  leading,  prin¬ 
ciple  was  the  contempt  of  riches.  Upon  his  firft  arrival 
in  Athens,  going  accidentally  into  the  fhop  of  a  book- 
feller,  he  took  up  a  volume  of  the  Commentaries  of  Xe¬ 
nophon  ;  andiafter  reading  a  few  paflages,  was  fo  much 
delighted  with  the  work,  and  formed  fo  high  an  idea  of 
the  author,  that  he  alked  the  bookfeller  where  he  might 
meet  with  fuch  men.  Crates  the  Cynic. philofopher  hap¬ 
pening  at  that  inllant  to  be  pafiing  by,  the.  bookfellcr 
pointed  to  him,  and  faid,  “  Eollow  that  man.”  Zeno 
attended  upon  the  inftrudions  of  Grates,  and  "was  fo  well 
pleafed  with  his-dodrine  that  he  became  one.  of  his  dif- 
ciples.  But  though  he  admired  the  general  principles 
of  the  Cynic  fchool,  he  could  not  eafily  reconcile  him- 
fi?lf  to  their  peculiar  manners.  Befidcs,  his  inquifitive 
turn  of  mind  would  not  allow  him  to  adopt  that  indiffer¬ 
ence  to  every  feientific  inquiry  which  was  one  of  the 
charaderiftic  diftindions  of  the  fed.  He  therefore  at¬ 
tended  upon  other  mailers,  who  profeflfed  to  inftrud  their 
difciples  in  the  nature  and  caufes  of  things.  When  Crates, 
difpleafed  at  his  following  otheriphilofophers,  attempted 
to  drag  him  by  forge  out  of  the  fchool  of  Stilpp,  Zeno 
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faid  to  him,  li  You  may  feize  my  body,  but  Stilpo  has 
laid  hold  of  my  mind.”  After  continuing  to  attend 
upon  the  le&ures  of  Stilpo  feveral  years,  he  palled  over 
to  other  fehools,  particularly  to  thofe  ofXenocrates  and 
Diodorus  Cronus.  By  the  latter  he  was  inftru&ed  in 
diale&ics.  He  was  fo  much  delighted  with  this  branch 
of  ftudy,  that  he  prefented  to  his  mailer  a  large  pecuni¬ 
ary  gratuity,  in  return  for  his  free  communication  of 
Come  ol  his  ingenious  fubtleties.  At  lad,  after  attending 
aim  oft  every  other  mafter,  he  offered  himfelf  as  a  difei- 
ple  of  Polemo.  This  philofopher  appears  to  have  been 
aware,  that  Zeno’s  intention  in  thus  removing  from  one 
fchool  to  another,  was  to  colleCl  materials  from  various 
quarters  for  a  new  fyftcm  of  his  own  ;  for,  when  he  came 
into  Polemo’s  fchool,  he  faid  to  him,  “  I  am  no  ftran- 
gcr,  Zeno,  to  your  Phoenician  arts  ;  1  perceive  that  your 
defign  is  to  ereep  flyly  into  my  garden,  and  Ileal  away 
my  fruit.”  Polemo  was  not  miftaken  in  his  opinion. 
Having  made  himfelf  mafter  of  the  tenets  of  others,  Ze¬ 
no  determined  to  become  the  founder  of  a  new  fe£E 
I  he  place  which  he  made  choiee  of  for  his  fchool  w  as  a 
public  portieo,  adorned  wTith  the  pi&urcs  of  Polygnotus, 
and  other  eminent  painters.  It  was  the  moft  famous 
.portico  in  Athens,  and  called,  by  way  of  eminence,. 

“  the  Porch.”  It  ivas  from  this  eircumftance  that  the 
followers  of  Zeno  were  called  Stoics , 

In  his  perfon  Zeno  wras  tall  and  (lender;  his  afpeCl  was 
fevere,  and  his  brow  contracted.  His  conftitution  was 
‘feeble,  but  he  preferved  his  health  by  great  abftemiouf- 
nefs.  J  he  fupplies  of  his  table  confifted  of  figs,  bread, 
and  honey  ;  notwithftanding  whieh,  he  was  frequently 
honoured  with  the  company  of  great  men.  vIn  public 
company,  to  avoid  every  appearance  of  an  affuming  tem¬ 
per,  he  eommonly  took  the  lowed  place.  Indeed  fo 
great  w  as  his  modefty,  that  lie  feldom  chofe  to  mingle 
with  a  crowd,  or  willied  for  the  company  of  more  than 
twm  or  three  friends  at  once.  He  paid  more  attention  to 
neatnefs  and  decorum  in  externaLuppearanee  than  the 
Cynic  philofopliers.  In  his  drefs  indeed  he  was  plain, 
and  in  all  his  expenees  frugal ;  but  this  is  not  to  be  im¬ 
puted  to  avarice,  but  a  contempt  of  external  magnifi- 
.cence.  He  (hovred  as  much  refpeCl  to  the  poor  as  to 
the  rich  ;  ,and  converfed  freely  ivith  perfons  of  the  mean- 
eft  occupations.  AHe  had  only  onefervant,  or,  according 
to  Seneca,  none.  ‘ 

Zeno  lived  to  the  extreme  age  of  98  ;  and  at  laft,  in 
confequence,  of  an  aeeident,  voluntarily  put  an  end  to 
his  life.  As  he  was  walking  out  of  his  fchool  he  fell 
down,  and  in  the  fall  broke  one  of  his  fingers  ;  upon 
which  he  was  fo  affixed  with  a  eonfeioufnefs  of  infirmi¬ 
ty,  that,  ftriking  the  earth,  he  faid,  “  Why  am  I  thus 
importuned  ?  I  obey  thy  fummons;”  and  immediately 
went  home  and  ftrangled  himfelf.  He  died  in  the  firft 
year  of  the  129th  Olympiad.  The  Athenians,  at  the 
rrequeft  of  Antigonus,  ere&ed  a  monument  to  his  me¬ 
mory  in  the  Ceramieum. 

We  ought  not  to  confound  the  two  Zenos 
mentioned  with 

Zeno,  a  celebrated  Epicurean  philofopher,  born  at 
Sidon,  who  had  Cieero  and  Pomponius  Atticus  for 
his  difeiples,  and  who  wrote  a  book  againft  the  mathe¬ 
matics,  which,  as  well  as  that  of  Poftidonius’s  refuta- 

1S  ^  j  nor  w^h  feveral  other  Zenos  mention¬ 
ed  in  hiftory. 

ZENOBIA,  queen  of  Palmyra.  See  Palmyra. 
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ZEOLITE,  a  mineral  fubftance.  See  Mineralogy 
Index , 

ZEPHANI  AH,  a  canonical  book  of  the  Old  Tefta-4 
ment.  See  Scripture,  N°  79. 

ZEPHYR,  the  WEST-Wind ,  or  that  which  blows 
from  the  cardinal  point  of  the  horizon  oppofite  to 
the  eaft. 

ZEPHYRUS,  one  of  the  Pagan  deities,  wras  repre¬ 
sented  as  the  fon  of  Aurora,  and  the  lover  of  the  nymph 
Chloris,  according  to  the  Greeks,  or  of  Flora  according 
to  the  Romans  ;  and  as  prefiding  over  the  growth  of 
fruits  and  (lowers.  He  is  deferibed  as  giving  a  refrefh- 
ing  coolnefs  to  the  air  by  his  Soft  and  agreeable  breath, 
and  as  moderating  the  heat  of  fummer  by  fanning  the 
air  with  his  filken  wings.  He  is  depictured  under  the 
form  of  a  youth,  with  a  very  tender  air,  with  wings  re- 
fembling  thofe  of  the  butterfly,  and  with  his  head  crown¬ 
ed  with  a  variety  of  flowers.  As  the  poets  of  Greece 
^nd  Rome  lived  in  a  warm  climate,  they  are  lavifli  in 
in  their  praife  of  this  beneficent  deity,  and  under  his 
name  deferibe  the  pleafure  and  advantage  they  received 
from  the  weftern  breezes. 

ZERDA. 


2e«Ute 

„ 11  • 
Zeuxis. 


See  Canis,  Mammalia  Index , 

ZER1  A,  the  Zerte,  a  fifli  caught  in  the  rivers  of 
Italy  and  fome  other  places,  of  the  figure  of  the  chub, 
and  called  by  authors  capita  anodromus ,  and  the  blihe. 
It  feldom  grows  to  more  than  two  pounds  weight,  and 
at  times  lives  in  rivers,  at  times  in  the  fea;  and  is  efteem- 
ed  a  very  well  tailed  fill),  especially  a  little  before  the 
feafon  of  its  fpawning.  The  zerte  is  that  fpeeics  of  cy- 
prinus  deferibed  by  Gefner  and  others  under  the  name 
of  capito  a  no  drowns, 

ZEST,  the  woody  thick  (kin  quartering  the  kerne! 
of  a  walnut;  preferibed  by  fome  phyficians,  when  dried 
and  taken  with  white  wine,  as  a  remedy  againft  the 
gravel. 

Zest  is  alfo  ufed  for  a  chip  of  orange  or  lemon  peel  ; 
fueh  as  is  ufually  fqueezed  into  ale,  wine,  &c,  to  give 
it  a  flavour ;  or  the  fine  oil  which  fpurts  out  of  that  peel 
on  fqueezing  it. 

ZEUGMA,  a  figure  in  Grammar ,  whereby  an  ad- 
jeCtive  or  'verb  which  agrees  with  a  nearer  word,  is 
alfo,  by  way  of  fupplement,  referred  to  another  more 
remote. 

ZEUS,  a  genus  of  fi flies  of  the  order  of  thoracici, 
Bee  Ichthyology  Index, 

ZEUXIS,  a  celebrated  painter  of  antiquity,  flourifli- 
ed  about  400  years  before  Chrill.  He  was  born  at  He- 
raclea  ;  but  as  there  have  been  many  cities  of  that  name, 
it  cannot  be  certainly  determined  which  of  them  had 
the  honour  of  his  birth.  Some  learned  men,  however, 
conjecture,  that  it  was  the  Heraclea  near  Crotona  in 
Italy.  He  earned  painting  to  a  mueh  higher  degree  of 
perfection  than  Apollodorus  had  left  it;  difeovered  the 
art  of  properly  difpofing  of  lights  and  (hades,  and  par¬ 
ticularly  excelled  in  colouring.  He  amaffed  immenfe 
riches;  and  then  refolved  to  fell  no  more  of  his  pictures, 
but  gave  them  away  ;  faying  very  frankly,  “  That  he 
could  not  fet  a  price  on  them  equal  to  their  value.” 
Before  this  time  he  made  people  pay  for  feeing  them ; 
and  nobody  was  admitted  to  fee  his  Helena  without  rea¬ 
dy  money,  whieh  occafiqncd  the  lvagsealling  his  picture 
Helen  the  Courtesan,  It  is  not  known  whether  this 
Helen  of  Zeuxis  was  the  fame  with  that  whieh  was  at 
Rome  in  Pliny’s  time,  or  that  which  he  painted  for  the 

inhabitants 
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inhabitants  of  Crotona  to  be  hung  up  in  the  temple  of 
Zinent  *^uno  :  *ie  Panted  from  five  beautiful  girls  of 

that  city,  copying  from  each,  her  greateft  excellencies. 

1  Pliny  obferves,  that  this  admirable  painter,  difputing  for 
the  prize  of  painting  with  Parrhafius,  painted  fome 
grapes  fo  naturally,  that  the  birds  flew  down  to  peck 
them.  Parrhafius,  on  the  other  hand,  painted  a  curtain 
fo  very  artfully,  that  Zeuxis,  miftaking  it  for  a  real  one 
that  hid  his  rival’s  work,  ordered  the  curtain  to  be 
drawn  afide,  to  fhow  what  Parrhafius  had  done  j  but 
having  found  his  miftake,  he  ingenuoully  confeffed  him- 
felf  vanquifhed,  fince  he  had  only  impofed  upon  birds, 
while  Parrhafius  had  deceived  even  a  matter  of  the  art. 
Another  time  lie  painted  a  boy  loaded  with  grapes  \ 
when  the  birds  alfo  flew  to  this  pidure,  at  which  he  was 
vexed  ;  and  confeffed,  that  this  work  was  not  fufficiently 
finifhed,  fince,  had  he  painted  the  boy  as  perfectly  as  the 
grapes,  the  birds  would  have  been  afraid  of  him.  Ar- 
cbelaus,  king  of  Macedon,  made  ufe  of  Zeuxis’s  pencil 
for  the  embellifhment  of  his  palace.  One  of  this  pain¬ 
ter’s  fineft  pieces  was  a  Hercules  flrangling  fome  fer- 
pents  in  his  cradle,  in  the  prefence  of  his  affrighted  mo¬ 
ther  :  but  he  himfelf  chiefly  etteemed  his  Athleta,  or 
Champion,  under  which  he  placed  a  Greek  verfe  that 
afterwards  became  very  famous,  and  in  which  he  fays, 
That  it  was  eafier  to  criticife  than  to  imitate  the  pic¬ 
ture.”  He  made  a  prefent  of  his  Alcmena  to  the  A- 
grigentines.  Zeuxis  did  not  value  himfelf  on  fpeedily 
finittiing  his  pictures  ;  but  knowing  that  Agatharchus 
gloried  in  his  being  able  to  paint  with  eafe  and  in  a  lit¬ 
tle  time,  he  faid,  “  That  for  his  part  he,  on  the  con¬ 
trary,  gloried  in  his  flownefs  ;  and,  if  he  was  long  in 
painting,  it  was  becaufe  he  painted  for  eternity.”  Ver- 
rius  Flaccus  fays,  that  Zeuxis  having  painted  an  old  wo¬ 
man,  he  laughed  fo  very  heartily  at  the  fight  of  this  pic¬ 
ture,  that  he  died  :  but  as  no  other  of  the  ancients  has 
mentioned  this  particular,  there  is  the  greateft  reafon  to 
believe  it  fabulous.  Carlo  Dati  lias  compofed  in  Ita¬ 
lian  the  Life  of  Zeuxis,  with  thofe  of  Parrhafius,  Apel¬ 
les,  and  Protogenes.  This  work  was  printed  at  Florence 
in  1667. 

ZICLAG,  or  ZiKLAG,  in  Ancient  Geography ,  a 
town  of  the  tribe  of  Simeon,  on  the  borders  of  the 
Pliiliftines  (Jofhua  xv.  and  xix.),  but  in  the  hands 
of  the  Philiftines  till  David’s  time  (1  Sam.  xxvii.  and 
xxx.). 

ZIMENT-water,  Copper-water,  the  name  by 
which  fome  have  called  water  found  in  places  where 
there  are  copper-mines,  which  is  impregnated  with  par¬ 
ticles  of  that  metal. 

The  moft  famous  fpring  of  this  kind  is  about  a  mile 
diftant  from  Newfohl  in  Hungary,  in  the  great  copper- 
mine  called  by  the  Germans  herrngrundt .  The  water 
in  this  mine  is  found  at  different  depths,  and  is  received 
into  bafons,  for  the  purpofe  of  feparating  the  copper 
from  it  :  in  fome  of  thefe  it  is  much  more  fated  with 
this  metal  than  in  others,  and  will  make  the  fuppofed 
change  of  iron  into  that  metal  much  fooner.  The  moft 
common  pieces  of  iron  ufed  in  the  experiments  are  horfe- 
ftioes,  nails,  and  the  like  ;  and  they  are  found  very  lit¬ 
tle  altered  in  (hape,  after  the  operation,  except  that 
their  furfaces  are  more  raifed.  The  water  appears 
greenifti  in  the  bafon,  where  it  ftands  5  but  if  a  glafs  of 
it  be  taken  up,  it  looks  clear  as  cryftal :  it  has  no  fmell, 
but  a  ftrong  vitriolic  aftringent  tafte,  infomuch  that 
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the  lips  and  tongue  are  bliftered 
tailing  it. 

ZIN,  in  Ancient  Geography ,  a  wildernefs  encompaf- 
fing  Idumea,  at  leaft  on  the  fouth  and  weft,  as  far  as 
Paleltine  or  Canaan  \  but  according  to  Wells,  on  the 
eaft  of  Edom,  to  the  north  of  Ezion-gaber. 

ZINC,  a  metallic  fubltance,  formerly  confidered  as 
one  of  the  brittle  metals ^  or,  according  to  the  diftindion 
of  the  older  chemifts,  a  femi-metal  or  an  imperfed  me¬ 
tal,  becaufe  it  was  found  to  be  deftitute  of  fome  of  the 
properties  of  other  metals  which  were  confidered  as  per¬ 
fect.  For  an  account  of  the  properties  and  combina-  , 

tions  of  zinc,  as  they  were  then  known,  fee  Chemi¬ 
stry  Index  ;  and  for  the  hiftory  of  its  ores,  fee  Mine¬ 
ralogy  Index. 

But  in  the  progrefs  of  chemical  difcovery  it  has  been 
found  that  zinc  is  not  a  lefs  perfect  metal  than  others  j 
for  in  the  year  1805,  it  was  announced  that  a  patent 
was  granted  to  Meffrs  Hobfon  and  Sylvefter  of  Shef¬ 
field  for  a  method  of  manufacturing  zinc.  From  their 
difcovery  it  appears,  that  zinc  raifed  to  a  temperature  of 
between  2io°  and  300°  of  Fahrenheit,  is  not  only  very 
malleable,  but  may  be  paffed  through  rollers,  or  drawn 
into  wire.  After  the  metal  has  been  treated  in  this 
manner,  it  does  not  return  to  its  former  brittlenefs,  but 
continues  foft,  flexible,  and  extenfible,  and  may  be  ap¬ 
plied  to  many  ufes  for  which  this  metal  was  before 
thought  unfit  *.  *  Phil. 

We  muft,  however,  notice,  that  a  prior  claim  to  the  dif-  ^aS- 
covery  of  rendering  zinc  dudile  and  malleable,  has  been1** 
made  by  Mr  Lowry,  in  favour  of  a  Mr  Sheffield  of  Somerf- 
town.  Twenty  years  before  the  time  of  Meffrs  Hobfon 
and  Sylvefter’s  patent  being  announced,  Mr  Sheffield,  in 
making  an  affay  of  fome  blende,  was  impatient  to  exa¬ 
mine  the  metal,  ftruck  an  ingot  for  the  purpofe  of  break¬ 
ing  it  while  it  was  yet  hot,  but  was  much  furprifed  to 
find  that  inftead  of  being  brittle,  and  breaking  with  the 
ufual  fradure  of  zinc,  it  was  extremely  tough,  and 
when  he  fucceeded  in  breaking  it,  after  many  bendings 
backward  and  forward,  it  exhibited  a  ftcel-grained 
fibrous  texture.  At  firft  he  doubted  of  the  metal  be¬ 
ing  zinc,  but  he  repeated  the  experiment  on  what  he 
knew  to  be  pure  metal,  and  obtained  the  fame  refult  5 
and  from  this  he  concluded  that  zinc  at  a  certain  tem¬ 
perature  is  equally  malleable  and  dudile  with  other 
metals.  This  he  found  to  be  the  cafe  by  drawing  it 
into  wire,  and  laminating  it  between  rollers,  by  which, 
he  produced  plates  not  exceeding  the  T£^th  of  an  inch, 
and  poffeffing  the  ftrength  and  tenacity  of  filver  f .  f  Phil . 

Since  the  time  that  our  article  Chemistry  was  print-  x*hh 
ed,  the  decompofition  of  potaflx,  foda,  the  alkaline  earths,  28 2* 
and  fome  other  bodies  which  were  formerly  confidered 
as  fimple,  or  were  only  conjedured  from  analogy  to 
be  compound,  has  been  effeded  by  Mr  Davy  5  and  as 
we  were  difpofed  to  entertain  hopes  that  fomething 
new  might  be  added  to  the  unexpeded  and  brilliant 
difcoveries  of  that  celebrated  chemift,  we  have  deferred, 
till  near  the  clofe  of  our  work,  giving  any  account  of 
them.  This  is  the  reafon  that  the  fad  was  merely  an¬ 
nounced  under  the  words  Potash  and  Soda,  and  a  re¬ 
ference  made  to  Galvanic  TROUGH ,  under  which  it  was 
intended  to  give  a  fliort  defcription  of  the  apparatus 
employed  in  the  experiments  which  led  to  the  difcoveries 
alluded  to.  For  the  fame  reafon  we  were  induced  to 
make  a  farther  reference  to  this  place,  becaufe  zinc  is 
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Zinc.  qti§  of  the  metallic  fubdances  ufually  employed  in  the 
condru&ion  of  galvanic  apparatus.  We  fiiail  thtiefoie 
here  employ  a  few  pages,  id,  In  a  defeription  of  the 
improvements  which  have  been  made  in  the  coiidru£tion 
of  galvanic  apparatus  j  and,  2d,  We  fliall  lay  betore  our 
readers  a  view  of  the  difeoveries  in  galvanic  electricity 
iince  the  treatifes  on  Chemistry  and  Galvanism  in 
this  work  were  printed. 

Galvanic  Apparatus . — A  very  confiderable  improve¬ 
ment  has  been  made  on  the  conftruCtion  of  galvanic 
batteries,  by  which  they  are  rendered,  not  only  more 
convenient  and  manageable,  but  far  more  powerful. 
Under  the  article  Galvanism,  we  have  deferibed  par¬ 
ticularly  the  condrudlion  of  the  galvanic  trough,  and 
we  have  noticed  that  the  foldering  of  the  plates  of  zinc 
and  copper  employed  for  this  purpofe  was  attended  with 
eonfiderahle  difficulty.  In  the  new  method  of  con- 
ftruftion  the  plates  are  not  foldered  together,  but  are 
merely  connected  by  means  of  a  metallic  arc.  In  this 
way  each  pair  of  plates  can  be  removed  from  the  trough 
at  pleafure,  for  the  purpofe  of  examining  and  cleaning 
them.  The  new  apparatus  is  conftru£led  precifely  on 
the  fame  principle  as  the  couronne  de  Tajfes ,  propofed 
by  Volta,  and  deferibed  at  p.  333  of  Galvanism. 
The  trough  employed  in  this  apparatus  is  prepared  in 
the  fame  way  as  when  the  plates  of  zinc  and  copper 
foldered  together  were  fixed  in  it  by  means  of  cement  j 
but  in  place  of  the  metallic  plates,  plates  of  glafs,  or 
fome  other  non-con  duffing  fubdance,  are  introduced 
and  fecured  by  cement,  fo  that  there  ffiall  be  no  com¬ 
munication  between  the  different  cells  into  which  the 
liquid  is  introduced.  The  plates  of  zinc  and  copper 
connected  by  means  of  the  metallic  arc,  at  the  diffancc 
of  about  half  an  inch,  are  placed  in  different  cells,  ha¬ 
ving  a  plate  of  glafs  between  each  pair  of  plates.  Each 
cell  then  contains  a  plate  of  each  of  the  metals,  which 
are  unconnefled,  excepting  through  the  medium  of  the 
liquid  which  is  to  be  the  conductor  of  the  eleffricity. 
It  is  fcarcely  neceffary  to  mention,  that  the  proper  or¬ 
der  of  arrangement  (hall  be  obferved,  fo  that  through¬ 
out  the  whole  trough  or  battery  there  ffiall  be  a  feries 
of  zinc,  copper,  and  liquid. 

Befide  the  conveniency  and  fimplicity  of  this  mode 
of  conflruffing  galvanic  troughs,  it  poffeffes  this  farther 
advantage  of  being  more  powerful,  becaufe  indead  of 
one  furface  of  the  plates,  as  in  the  former  conftruffion 
of  this  apparatus,  both  furfaces  are  expofed  to  the  a£f  ion 
of  electricity,  and  therefore  the  power  is  greatly  in- 
creafed.  A  farther  improvement,  it  Is  faid,  has  been 
made  in  conftrufting  batteries  of  this  kind,  which  con- 
fids  in  employing  troughs  of  Wedgwood’s  ware,  with 
partitions  of  the  fame  material,  indead  of  wooden  troughs 
with  partitions  of  glafs.  This  improvement  was  firft 
fuggeded  by  Dr  Babington. 

The  following  is  the  account  of  the  condruffion  of 
galvanic  apparatus,  with  the  view  of  afeertaining  in 
what  way  the  greated  effefl  might  be  produced,  with 
the  lead  wade  of  power  and  expence.  The  experi¬ 
ments  which  we  are  now  to  mention  were  made  by  Mr 
#  Phil*  Children  *.  For  this  purpofe  a  battery  was  condrufl- 
Tranf  ed  on  the  new  method,  with  plates  of  copper  and  zinc, 
3  °P»P*  32*  connefted  by  leaden  draps,  foldered  on  the  top  of  each 
pair  of  plates.  Twenty  pairs  of  plates  were  employed, 
and  each  plate  was  four  feet  high  by  two  feet  wide. 

The  whole  extent  of  furface  expofed  amounted  to  92,1  6q 


fquare  inches  ;  the  trough  was  made  of  wood,  with  Zinc, 
wooden  partitions,  covered  with  cement,  to  refid  the 
aCtion  of  the  acid  employed.  The  battery  was  charged 
with  a  mixture  of  three  parts  of  fuming  nitrous,  and 
one  of  fulphuric  acid,  diluted  with  thirty  of  water ;  the 
quantity  employed  was  1  20  gallons.  With  this  appa¬ 
ratus  the  following  experiments  were  made. 

Exper ,  I.  Eighteen  inches  of  platina  wire,  of  one- 
thirtieth  of  an  inch  diameter  were  completely  fufed  in 
about  twenty  feconds.  Exper,  2.  Three  feet  of  the 
fame  wire  were  heated  to  a  bright  red,  viiible  by  drong 
day-light.  Exper,  3.  Four  feet  of  the  fame  wire  were 
rendered  very  hot,  but  not  perceptibly  red  by  day-light. 
Exper,  4.  Charcoal  burnt  with  intenfe  brilliancy. 
Exper.  5.  Ten  inches  of  iron -wire  of  ^-th  of  an  inch 
diameter,  were  barely  tufed  •,  three  feet  of  the  fame 
wire  were  not  ignited.  Exper,  6.  No  effeCl  was  pro¬ 
duced  on  imperfeCl  conductors.  Exper,  7.  The  gold- 
leaves  of  the  electrometer  were  not  afftCled.  Exper .  8. 

When  the  cuticle  w7as  dry,  no  diock  wras  given  by  the 
battery,  and  it  was  fcarcely  perceptible  when  the  (kin 
was  wet. 

To  con  trad  the  effeCts  of  this  apparatus  with  another 
differing  in  the  fize  and  number  of  plates,  the  author 
employed  200  pairs  of  plates,  each  about  two  inches 
fquare,  placed  in  half  pint  pots  of  common  queen’s  ware. 

The  fame  liquid  was  employed,  with  the  addition  of  a 
frelh  portion  of  fulphuric  acid,  in  the  proportion  of 
about  a  quarter  of  a  pint  to  a  gallon.  The  experiments 
with  this  apparatus  gave  the  following  refults. 

Exper,  1.  Potadi  and  barytes  wrere  readily  decompof- 
ed.  Exper,  2.  The  metallization  of  ammonia  w  as  pro¬ 
duced  with  great  facility.  Exper,  3.  Charcoal  was 
vividly  ignited.  Exper,  4.  The  gold  leaves  of  the 
electrometer  diverged  coniiderably.  Exper,  5.  After 
the  battery  was  in  aCtion  three  hours,  it  gave  a  vivid 
fpark  \  at  the  end  of  24  hours  it  metallized  ammonia  \ 
at  the  end  of  41  hours  it  was  nearly  exhauded.  From 
the  refults  of  thefe  experiments,  Mr  Children  con¬ 
cludes,  that  the  theory  of  the  mode  of  action  of  the 
voltaic  battery  propofed  by  Mr  Davy  is  confirmed, 
namely,  that  the  intenfity  increafes  with  the  number, 
and  the  quantity  with  the  extent  of  the  feries.  This 
is  proved  by  the  effects  produced  on  the  platina  and 
iron  wires,  in  the  id  and  5th  experiments  with  the 
large  battery,  as  w7ell  as  by  the  experiments  on  im¬ 
perfect  conductors  in  the  fmall  apparatus  }  for  as  the 
platina  wire  is  a  perfect  conductor,  and  not  liable  to 
oxidation,  it  allows  the  eleCtricities  to  be  freely  tr ani¬ 
mated,  and  from  the  immenfe  quantity  given  out  from 
a  furface  of  fuch  extent,  they  evolve,  on  their  mutual 
annihilation,  heat  fufficient  to  raife  the  temperature  of 
the  platina  to  the  point  of  fufion.  But  a  very  fmall 
portion  of  the  eleCtricity  paffes  through  the  iron  wire, 
in  eonfequence  of  its  eafy  oxidation,  and  the  thin  coat 
of  oxide  formed  on  its  Cirface.  This  arifes  from  the 
low  date  of  the  intenfity  of  the  eleCtricity,  as  appears  alfo 
from  its  want  of  power  on  the  gold  leaves  of  the  elec¬ 
trometer.  From  the  fame  deficient  intenfity,  the  decom- 
polition  of  barytes  could  not  be  effeCted  by  the  large 
battery,  and  the  fame  battery  exhibited  a  very  weak 
aCtion  on  imperfeCt  conductors  \  but  the  fmall  battery 
exerted  great  power  on  that  clafs  of  bodies,  and  decom- 
pofed  them  readily,  although  its  furface  was  30  times 
lefs  than  the  furface  of  the  great  battery  j  but  the  num-  . 
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ber  of  plates  was  neaily  ten  times  greater.  Another  taining  the  pofitive  wire,  was  reddened  *9  paper  coloured 

eircumdance,  of  confiderable  importance  in  concluding  by  turmeric  placed  in  the  other  tube,  had  its  colour 

experiments  by  means  of  the  galvanic  battery,  is  here  deepened  ;  the  acid  matter  produced  a  flight  turbidity 

noticed  by  the  author  5  that  the  long  continued  adion  in  a  folution  of  nitrate  of  filver  j  the  fluid  from  the 

of  the  fmall  battery  was  ow7ing  to  the  large  capacity  of  negative  tube  retained  the  property  of  affeding  the  tur- 

the  cells  containing  a  proportional  quantity  of  liquor,  meric  after  being  boiled,  and  indeed  became  more  vivid 


And  befide  this  advantage  he  adds,  that  with  very  large 
combinations,  a  certain  diflance  between  each  pair  of 
plates  is  abfolutely  neceflary  to  prevent  fpontaneous  dif- 
*charges,  which  are  accompanied  with  vivid  dallies  of 
eledric  light.  This  happened  to  the  author  with  a  bat¬ 
tery  of  1250  four-inch  plates,  conftruded  according  to 
the  new  method.  Mr  Children  has  conftruded  a  bat¬ 
tery  of  20  pairs  of  fix  feet  high  and  broad,  and  with 
this  battery  he  ignited  6  feet  of  platina  wire. 

From  the  experiments  and  obfervations,  fomc  of 
which  we  have  detailed,  and  for  others  we  rofier  to  the 
paper  itfelf,  the  author  concludes  with  the  following 
remarks  :  u  The  abfolute  effed  of  a  voltaic  apparatus 
feems  to  be  in  the  compound  ratio  of  the  number  and 


as  the  quantity  was  dimini fhed  by  evaporation.  Carbo¬ 
nate  of  ammonia  was  added,  and  the  whole  being  dried, 
and  expofed  to  a  ftrong  heat,  a  minute  quantity  of  white 
matter  remained,  which  had  all  the  properties  of  carbo¬ 
nate  of  foda. 

The  fame  experiment  was  repeated  with  glafs  tubes, 
and  the  refult  was,  that  the  quantity  of  alkali  obtained 
was  20  times  greater,  but  no  traces  of  muriatic  acid 
could  be  perceived.  Mr  Davy  fufpeding  that  the  agate 
might  contain  a  minute  portion  of  faline  matter,  repeat¬ 
ed  the  experiment  four  times.  The  quantity  of  alka¬ 
line  matter  diminilhed  in  every  operation,  and  in  the 
lad  procefs,  although  the  battery  had  been  kept  in 
great  adivity  for  three  days,  the  fluid  pofleffed  in  a 


fize  of  the  plates.  1  he  intenfity  of  the  eledricity  being  flight  degree  only  the  power  of  ading  on  paper  tinged 


as  the  former,  the  quantity  given  out  as  the  latter,  con- 
fequently  regard  mud  be  had,  in  its  condrudion,  to  the 
purpofes  for  which  it  is  defigned.  For  experiments  on 
perfed  condudors,  very  large  plates  are  to  be  prefer¬ 
red,  a  fmall  number  of  which  will  probably  be  fudicientj 
but  where  the  refidance  of  imperfed  condudors  is  to  be 
overcome,  the  combination  mud  be  great,  but  the  fize 
of  the  plates  may  be  fmall :  but  if  quantity  and  intenfi¬ 
ty  be  both  required,  then  a  large  number  of  large  plates 
will  be  neceffary.  For  general  purpofes,  four  inches 
*  Ibid*  37.  fquare  will  be  found  to  be  the  mod  convenient  fize 

Difcoveries  in  Galvanifm. — At  the  clofe  of  the  article 
Galvanism,  we  noticed  fome  experiments  which  were 
made  about  the  beginning  of  the  year  1805,  which 
feemed  to  lead  to  the  conclufion,  that  muriatic  acid  and 
foda  were  formed  by  means  of  galvanic  eledricity.  In 
experiments  on  the  decompofition  of  water,  which  was 
fuppofed  to  be  in  a  date  of  the  utmod  purity,  the  ap¬ 
pearance  of  muriatic  acid  and  foda  was  adduced  in  fup- 
port  of  this  opinion.  The  accuracy  of  this  conclufion, 
which  feemed  to  be  at  variance  with  known  fads,  ex¬ 
cited  doubt,  and  probably  led  to  the  invedigation  which 
was  undertaken  by  Mr  Davy,  and  carried  on  with  great 
ingenuity  and  addrefs  by  the  fame  philofoplier,  till  it 
terminated  in  the  brilliant  difcoveries,  an  account  of 
which  we  are  now  to  detail.  Mr  Davy’s  refearches  in 
galvanifm,  an  account  of  which  he  laid  before  the  Royal 
Society  in  a  memoir  entitled,  On  fome  Chemical  Agen¬ 
cies  of  EleBricity ,  may  be  confidered  as  the  fird  dep  in 
this  train  of  invedigation. 

With  the  view  of  difproving  the  accuracy  of  the  ex¬ 
periments  in  which  the  generation  of  acids  and  alkalies 
'  Plate  was  fuppofed  to  have  been  effeded  by  means  of  galvan- 
Dixxvm.  ifm,  Mr  Davy  employed  agate  cups,  (fig.  I.),  of  a  cy- 
%•  i*  lindrical  form,  and  containing  about  one-fourth  of  a 
cubic  inch  each.  The  cups  were  boiled  for  fome  hours 
in  didilled  water,  and  a  piece  of  white  tranfparent  ami¬ 
anthus,  which  had  been  treated  in  the  fame  way,  was 
made  to  conned  them.  They  were  then  filled  with 
didilled  water,  and  expofed  by  means  of  two  platina 
wires,  to  a  current  of  eledricity,  from  150  pairs  of 
plates  of  copper  and  zinc,  four  inches  fquare.  The 
liquid  employed  was  a  folution  of  alum,  'lheadion 
continued  48  hours,  and  the  procefs  was  then  examined. 
Paper  tinged  with  litmus  introduced  into  the  tube  con- 


with  turmeric  ;  but  its  alkaline  property  was  very  fen- 
fible  to  litmus  paper  flightly  reddened.  The  acid  mat¬ 
ter  in  the  other  tube  was  abundant  5  it  had  a  four  tade, 
and  produced  no  efTed  on  folution  of  muriate  of  barytes, 
but  left  a  black  dain  from  a  drop  on  a  polifhed  plate  of 
filver.  Thus  it  appeared  to  be  extremely  diluted  ni¬ 
trous  acid. 

For  the  purpofe  of  making  the  experiment  with  ^ 
greater  accuracy,  two  hollow7  cones  of  pure  gold  (fig.  2.)  Fig.  t, 
were  employed,  each  containing  about  25  grains  of 
water.  They  were  filled  with  didilled  water,  conned- 
ed  by  moiftened  amianthus,  as  before,  and  expofed  to  the 
adion  of  a  battery  of  100  pairs  of  plates  of  fix  inches 
fquare.  The  liquid  ufed  was  a  folution  of  alum,  and 
diluted  fulphuric  acid.  In  ten  minutes  the  water  in  the 
negative  tube  changed  litmus  paper  to  a  fiight  blue, 
and  the  water  in  the  pofitive  tube  produced  a  red  tint. 

The  procefs  having  continued  for  14  hours,  the  acid 
xvas  found  to  increafe  in  quantity  during  the  wThole 
time,  but  the  alkaline  fluid  in  the  other  tube  did  not 
afFed  the  teds  more  than  in  the  fird  trial.  The  acid 
feemed  to  be  the  pure  nitrous,  with  an  excels  of  nitrous 
gas.  The  experiment  was  repeated,  and  the  procefs 
carried  on  for  three  days,  and  fimilar  refults  were  ob¬ 
tained.  From  thefe  experiments  it  vTas  concluded,  that 
the  didilled  water  contained  a  minute  portion  of  faline 
matter,  but  fo  minute  indeed,  that  it  wfas  infenfible  to 
the  mod  delicate  chemical  teds.  This  appeared  to  be 
the  cafe  by  evaporating  a  quantity  of  the  didilled  water 
that  was  ufed,  very  dowdy,  at  a  heat  below  140°  Fah¬ 
renheit,  in  a  filver  ft  ill.  A  quantity  of  folid  matter 
equal  to  feven-tenths  of  a  grain,  of  a  faline  but  metallic 
tade,  was  obtained.  It  feemed  to  be  a  mixture  of  ni¬ 
trate  of  foda  and  nitrate  of  lead.  Mr  Davy  then  em¬ 
ployed  fome  of  the  water  colkdted  in  the  fccond  pro¬ 
cefs  of  flow  di fl illation ,  in  another  experiment  with  the 
gold  tubes  and  conne6fing  amianthus.  At  the  end  of 
two  hours  the  wate  r  in  the  negative  tube  had  no  effect 
on  turmeric  paper  ;  litmus,  it  could  jud  be  perceived, 
was  changed  \  but  by  heating  the  water  ftrongly  for 
two  or  three  minutes,  it  was  deprived  even  of  this  power, 
and  from  this  he  fuppofes  that  it  xvas  owing  to  a  fmall 
quantity  of  ammonia.  A  dmilar  experiment  Was  made 
with  a  portion  of  the  fame  water  in  the  agate  tubes,  and 
precifely  the  fame  refults  were  obtained.  From  thefe 
5^2  experiments 
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Zinc,  experiments  Mr  Davy  fairly  concludes,  tliat  the  fixed 
alkali  is  not  generated  during  the  procefs,  but  merely 
evolved,  either  from  the  folid  materials  employed,  or 
fomc  faline  matter  in  the  water. 

Many  experiments  were  made  in  veffels  compofed  of 
different  fubtlances,  with  the  water  procured  by  flow 
diftillation  \  and  in  almoft  every  inftance  fome  fixed 
alkali  appeared.  When  tubes  of  wax  were  employed, 
the  alkaline  matter  was  a  mixture  of  foda  and  potafli, 
and  the  acid  matter,  a  mixture  of  fulphuric,  muriatic, 
and  nitric  acids.  A  tube  of  refin  afforded  alkaline 
matter,  which  was  principally  potafli.  A  cube  of  Car¬ 
rara  marble  of  about  an  inch,  having  an  aperture  in  its 
centre,  was  placed  in  a  platina  crucible,  which  was 
filled  as  high  as  the  upper  furface  of  the  cube,  with  the 
purified  water.  The  aperture  was  filled  with  the  fame 
liquid,  and  the  crucible  was  pofitively  electrified  by  a 
powerful  battery,  and  the  negatively  electrified  wire  in¬ 
troduced  into  the  aperture.  Fixed  alkali  and  lime  were 
obtained  in  this  experiment  5  the  quantity  of  alkali  di- 
minifliing  as  the  experiment  was  repeated,  and  after  11 
proceffes,  each  continued  for  two  or  three  hours,  difap- 
peared  altogether.  The  quantity  of  lime-water  obtain¬ 
ed  was  uniform. 

When  500  grains  of  this  marble  were  analyzed,  they 
afforded  about  three-fourths  of  a  grain  of  fixed  faline 
matter,  having  foda  for  its  bafe.  SufpeCting  that 
the  Carrara  marble  might  have  been  recently  expofed 
to  fea  water,  Mr  Davy  fubje&ed  to  a  fimilar  experi¬ 
ment,  a  piece  of  granular  marble  from  the  mountains  of 
Donnegal,  and  by  means  of  negative  electricity  he  ob¬ 
tained  fixed  alkali.  Argillaceous  fchiflus  from  Corn¬ 
wall  gave  the  fame  refult,  and  ferpentine  and  gray 
wacken  both  afforded  foda. 

In  other  experiments  Mr  Davy  fubjeCted  other  bo¬ 
dies  to  the  aCtion  of  the  fame  power,  with  the  view  of 
effecting  a  decompofition.  Thus,  two  cups  of  compaCt 
fulphate  of  lime,  each  containing  about  14  grain 
meafures  of  water,  were  connected  by  fibrous  fulphate 
of  lime  moiflened  with  pure  water.  The  cups  were 
filled  with  the  fame  fluid,  and  they  were  introduced  into 
the  circuit  of  a  galvanic  battery  with  100  pairs  of  plates 
of  fix  inches.  In  five  minutes  the  water  in  the  pofitive 
cup  became  acid,  while  that  in  the  oppofite  cup  tinged 
tumeric.  An  hour  after,  a  faturnine  folution  of  lime 
was  formed  in  the  negative  cup,  and  the  other  contain¬ 
ed  a  folution  of  fulphuric  acid  of  moderate  flrength. 

Two  cubical  pieces  of  eryftalli&ed  fulphate  of  ftron- 
tites,  of  about  an  inch,  with  a  hole  drilled  in  each,  ca¬ 
pable  of  receiving  eight  grains  of  water,  were  plunged 
in  pure  water,  in  a  platina  crucible,  and  the  level  of 
the  fluid  was  kept  a  few  lines  below  the  furface  of  the 
cubes.  The  holes  in  the  earthy  mineral  were  filled 
with  pure  water,  and  two  platina  wires  were  introdu- 
x  ced  into  them.  At  the  end  of  thirty  hours  the  fluid  in 
the  cavity  of  the  negative  fide  precipitated  folution  of 
fulphate  of  potafli,  and  fulphuric  acid  appeared  in  the 
other. 

Two  pieces  of  fluate  of  lime,  having  each  a  cavity, 
and  connected  by  moifi  afbeftus,  were  fubje&ed  to  a 
fimilar  experiment.  The  decompofition  was  flow  ^  but 
in  two  days  a  folution  of  lime  appeared  in  the  one  tube, 
and  an  acid  in  the  other,  which  precipitated  acetate  of 
lead,  and  left  a  fpot  upon  the  glafs,  from  which  it  was 
evaporated,  fo  that  it  muft  have  been  fluoric  acid, 
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CompaCt  zeolite  being  prepared  in  the  fame  way,  and 
eleCtrified  in  the  fame  manner  as  the  cube  of  Carrara  u 
marble,  afforded  foda  and  lime.  Lepidolitc,  by  fimilar 
treatment,  gave  potafli  \  and  an  alkaline  matter,  which 
feemed  to  be  a  mixture  of  foda,  potafli  and  lime,  was 
extracted  from  a  piece  of  vitreous  lava  from  Mount 
Etna. 

The  decompofition  of  faline  bodies,  which  are  foluble 
in  water,  was  more  rapid.  A  diluted  folution  of  ful¬ 
phate  of  potafli  introduced  into  the  agate  cups  conneCt- 
ed  by  amianthus  moiflened  with  pure  water,  being  elec¬ 
trified  by  a  battery  with  50  pairs  of  plates,  produced  in 
four  hours  a  weak  folution  of  potafli  in  the  negative 
cup,  and  a  folution  of  fulphuric  acid  in  the  pofitive 
cup.  Similar  phenomena  were  obferved  when  fulphate 
of  foda,  nitrate  of  potafli,  nitrate  of  barytes,  fulphate  of 
ammonia,  phofohate  of  foda,  fuccinate,  oxalate,  and 
benzoate  of  ammonia  and  alum,  were  employed.  The 
acids  in  a  certain  time  collected  in  the  tube  containing 
the  pofitive  wire,  and  the  alkalies  and  earths  in  the  ne¬ 
gative  tube.  Solutions  of  the  muriatic  fa) ts,  fubjeCted 
to  decompofition  by  the  fame  proceffes,  uniformly  af¬ 
forded  oxymuriatic  acid  on  the  pofitive  fide. 

Saturated  faline  folutions  were  inoft  rapidly  decom- 
pofed,  but  tlqe  fmallelt  proportion  was  alfo  aCted  on. 
Thus,  if  a  piece  of  paper  tinged  with  turmeric  be 
plunged  into  pure  water,  in  a  proper  circuit,  in  eontaCl 
with  the  negative  point,  the  minute  quantity  of  faline 
compound  contained  in  the  paper,  produces  inftantly  a 
brown  tint  near  its  point  of  contaCt.  Acid  appears  alfo 
from  litmus  paper  at  the  pofitive  furface. 

Experiments  were  made  with  the  view  of  afeertain- 
ing  whether  in  thefe  proceffes  the  reparation  of  the  con- 
ftituent  parts  was  complete,  from  the  laft  portions  of 
the  compound.  The  following  experiment  fhows  that 
this  is  the  cafe.  “  A  very  weak  folution  of  fulphate  of 
potalh,  containing  20  parts  of  water,  and  one  part  of 
faturated  folution  at  64°,  was  eleCtrjfied  in  the  two 
agate  cups,  by  the  power  of  50  pairs  of  plates  for  three 
days ;  the  connecting  amianthus  which  had  been  moiff- 
ened  with  pure  water,  was  removed,  waftied  with  pure 
water,  and  again  applied  twice  every  day.  By  this 
precaution  the  prefence  of  any  neutral  fait  that  might 
adhere  to  it,  and  difturb  the  refults,  was  prevented. 
The  alkali  obtained  in  this  procefs  in  the  folution  had 
the  properties  of  pure  potafli,  and  when  It  had  been  fa¬ 
turated  with  nitric  acid,  it  gave  no  turbidnefs  by  mix¬ 
ture  with  folution  of  muriate  of  barytes  $  the  acid  mat¬ 
ter  expofed  to  a  ftrong  heat,  evaporated,  without  leaving 
any  refiduum.” 

Mr  Davy  then  made  experiments  on  the  transfer  of 
certain  of  the  conflituent  parts  of  bodies,  and  alfo  on  the 
paffage  of  acids,  alkalies,  and  other  fub fiances,  through 
various  attracting  chemical  menflrua,  by  means  of  elec¬ 
tricity,  and  in  thefe  experiments  he  obtained  many  curi¬ 
ous  and  interefting  refults ;  but  for  an  account  of  them, 
as  well  as  of  hisobfervations  on  the  different  phenomena, 
and  on  the  mode  of  decompofition  and  tranfition,  we 
muft  refer  to  the  memoir  itfelf. 

After  the  invefligations  in  which  Mr  Davy  had  been 
occupied,  and  the  Angular  and  unexpected  refults  which 
he  obtained,  he  ventured  to  conclude,  from  the  general 
principles  on  which  the  phenomena  might  be  explained, 
that  the  new  methods  of  proceeding  would  lead  to*a 
more  intimate  knowledge  concerning  the  true  elements 
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of  bodies.  Accordingly,  in  November  1807,  he  laid 
before  the  Royal  Society  a  mofl  interefting  detail  of  an 
elaborate  feries  of  experiments  on  the  decompofition  of 
the  alkalies. 

Decompofttion  of  the  Alkalies . 

In  the  firft  attempts  that  were  made  on  the  decompo- 
fition  of  potafh,  Mr  Davy  employed  an  aqueous  folution, 
faturated  at  a  common  temperature.  It  was  expofed  to 
the  a&ion  of  a  powerful  galvanic  battery,  compofed  of 
24  plates  of  copper  and  zinc  of  1 2  inches  fquare,  100 
plates  of  fix  inches,  and  150  plates  of  four  inches  fquare, 
charged  with  folutions  of  alum  and  nitrous  acid.  The 
a£tion  was  very  intenfe  \  a  great  deal  of  heat  and  vio¬ 
lent  effervefcence  were  produced,  but  the  water  only  of 
the  folution  was  effe&ed,  and  its  hydrogen  and  oxygen 
were  difengaged.  Potafh  in  the  Rate  of  igneous  fufion, 
in  a  fpoon  of- platina,  was  next  fubje&ed  to  the  a&ion  of 
a  battery  of  100  plates  of  fix  inches,  highly  charged. 
The  fpoon  was  connected  with  the  pofitive  fide.  In 
this  experiment  fome  brilliant  phenomena  were  produ¬ 
ced.  The  potafh  appeared  to  be  a  good  conductor  5 
and,  while  the  communication  was  preferved,  a  moft  in¬ 
tenfe  light  was  emitted  from  the  negative  wire,  and  a 
column  of  flame,  feemingly  owing  to  the  developement 
of  combuftible  matter,  arofe  from  the  point  of  contaft. 
When  the  order  was  reverfed,  and  the  platina  fpoon  was 
connected  with  the  negative  fide,  a  vivid  and  conftant 
light  appeared  at  the  oppofite  point.  There  was  no  in¬ 
flammation  round  it ;  but  aeriform  globules,  which  in¬ 
flamed  in  the  atmofphere,  rofe  through  the  potafh.  The 
platina  was  confiderably  a£led  on. 

Although  potafh,  when  perfe&ly  dry,  be  a  non-con- 
du&or,  it  acquires  a  conducing  power  by  being  (light¬ 
ly  moiflened.  A  fmall  piece  of  pure  potafh  expofed  for 
a  few  feconds  to  the  atmofphere,  was  placed  on  a  dife 
of  platina  connedted  with  the  negative  fide  of  a  battery 
of  250  plates  of  fix  and  four  inches,  in  a  Rate  of  intenfe 
adlivity.  A  platina  wire  from  the  oppofite  fide  was 
brought  in  contact  with  the  upper  furface  of  the  alkali. 
A  vivid  action  foon  took,  place.  The  potafh  fufed  at 
both  points  of  ele&rifation  5  a  violent  effervefcence  ap¬ 
peared  at  the  upper  furface  ;  but  at  the  lower  or  nega¬ 
tive  furface  no  elaflic  fluid  was  emitted,  but  fmall  glo¬ 
bules  like  quickfilver  were  produced,  fome  of  which 
burnt  with  explofion  and  bright  flame  as  they  were 
formed,  and  others  remained  and  were  only  tarnifhed, 
and  finally  covered  by  a  white  film  formed  on  their 
furfaces.  Thefe  globules  were  the  bafis  of  potafh.  The 
fame  refults  were  obtained,  when  gold  and  other  metals, 
plumbago,  or  charcoal,  were  employed  ;  and  the  effedls 
were  the  fame  when  the  procefs  was  conduced  in  an 
exhauRed  receiver. 

Mr  Davy  alfo  obtained  the  fame  fub Ranee  from  pot- 
a (h,  fufed  by  means  of  a  lamp,  and  placed  in  glafs  tubes 
confined  by  mercury,  and  furnifhed  with  hermetically 
inferted  platina  wires,  to  tranfmit  the  ele£lricity  ;  but 
the  glafs  was  rapidly  diffolved  by  the  aft  ion  of  the  al¬ 
kali,  fo  that  the  procefs  could  not  be  long  carried  on. 

In  thefe  experiments  on  potafh,  the  combuflible  bafe 
was  produced  from  the  negative  furface,  and  oxygen 
was  evolved  from  the  pofitive  furface.  The  fame  effe&s 
invariably  followed,  when  the  experiment  was  conduc¬ 
ed  above  mercury.  The  fame  thing  was  proved  fynthe- 
tically.  The  combuRible  fubflance  obtained  from  the 


potafli  had  its  metallic  luRre  deRroyed  in  the  atmo¬ 
fphere,  and  a  white  cruR  formed  upon  it.  This  cruR 
was  found,  upon  examination,  to  be  pure  potafli  5  but 
this  was  Rill  farther  confirmed  by  placing  globules  of 
the  combuRible  matter  in  tubes  containing  common  air, 
or  oxygen  gas,  confined  by  mercury.  An  abforption  of 
the  oxygen  took  place,  and  a  cruR  of  alkali  was  formed 
upon  the  globule.  When  the  combuRible  matter  con¬ 
fined  in  given  portions  of  oxygen,  was  Rrongly  heated, 
a  rapid  combuRion,  with  a  brilliant  white  flame,  was 
produced,  and  the  metallic  globules  were  converted  into 
a  white  and  folid  mafs,  which  was  found  to  be  pure 
potafh. 

To  the  combuRible  matter  thus  obtained  from  pot¬ 
afli,  Mr  Davy  gave  the  name  of  potajjlum.  From  its 
Rrong  affinity  for  oxygen,  it  was  extremely  difficult  to 
preferve  it  unchanged,  for  the  purpofe  of  examining  its 
properties.  The  fubflance  which  he  found  to  be  leaff 
affeCed,  is  newly  diflilled  naphtha.  In  this  fluid  po- 
taflium  may  be  kept  for  many  days  nearly  unaltered, 
and  its  phyfical  properties  may  be  examined  in  the  at- 
inofphere,  when  covered  by  a  thin  film  of  it. 

Potaffium,  at  6o°  Fahrenheit,  is  in  the  form  of  fmall 
globules,  which  have  the  metallic  luflrc  and  general 
appearance  of  mercury  •,  at  70°  it  becomes  more  fluid, 
and  at  100°,  different  globules  eafily  run  into  one.  At 
50°  of  Fahrenheit  it  is  foft  and  malleable,  and  exhibits 
the  luflre  of  polifhed  filver.  At  3 20  it  becomes  hard 
and  brittle,  and,  when  broken,  prefents  a  cryflallized 
texture.  To  reduce  it  to  vapour,  it  requires  a  red  heat } 
and  in  proper  circumflances,  it  may  be  fubje&ed  to  di- 
ffillation,  without  change.  It  is  a  good  condu&or  of 
heat,  and  a  perfeft  condu&or  of  ele&ricity. 

In  the  properties  now  mentioned,  potaffium  approach¬ 
es  nearly  to  the  metals  ;  but  it  is  very  different  in  its 
fpecific  gravity.  In  naphtha  of  the  fpecific  gravity  of 
.861  it  rofe  to  the  furface  ;  and  it  did  not  fink  in  double 
diflilled  naphtha,  the  fpecific  gravity  of  which  was 
about  .770.  From  thefe  and  other  experiments,  Mr 
Davy  eflimates  the  fpecific  gravity  of  potaffium  at  .6, 
fo  that  it  is  the  lighted  fluid  body  known.  In  its  folid 
form  it  is  fome  what  heavier ;  but,  even  in  this  Rate, 
when  cooled  to  40°  Fahrenheit,  it  fwims  in  double  di¬ 
flilled  naphtha. 

With  the  view  of  afeertaining  the  proportions  of  the 
conflituent  parts  of  potafli,  Mr  Davy  made  two  experi¬ 
ments,  by  fubje&ing  the  metallic  bafe  to  combuRion  in 
oxygen  gas.  In  the  firfl  experiment,  .12  of  a  grain  of 
potaffium  were  employed  j  the  combuRion  was  made 
upon  platina,  and  was  rapid  and  complete,  and  the  bafis 
appeared  to  be  perfe&ly  faturated.  The  refult  of  this 
experiment  indicates  86.7  of  bafis,  and  13.3  of  oxygen, 
in  the  100  parts  of  potafh.  In  another  experiment,  the 
refult  he  obtained  was  85.5  of  bafis,  and  14.5  of  oxy¬ 
gen.  The  mean  of  thefe  two  experiments  is  86.1  of 
bafis,  and  13.9  of  oxygen,  in  100  parts  of  potafli. 

The  refults  of  the  decompofition  of  water  by  the  bafis 
of  the  alkalies,  which  were  more  readily  and  perfe&ly 
obtained  than  thofe  of  their  combuRion,  exhibited  the 
proportion  of  bafe  to  be  84,  and  that  of  oxygen  165 
but  the  mean  of  86.1  of  bafe,  and  13.9  of  oxygen,  and 
84  bafe  and  16  oxygen,  is  85  of  potaffium  and  15  of 
oxygen,  which  may  be  taken  as  the  proportions  of  the 
elements  of  potafh. 

Mr  Davy’s  difcoverics  have  been  confirmed  by  the 
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Zinc.  JngeniousexperimentsofThenardandGay-Luflac.  Thefe 
diftinguifhed  chemifts  have  decompofed  potafh  by  a  dif¬ 
ferent  procefs.  They  introduced  iron  filings  into  a  bent 
gun  barrel,  which  was  placed  acrofs  a  furnace.  A  tube 
with  a  ftopcock,  containing  a  quantity  of  folid  potafh,  is 
connected  with  one  extremity  of  the  gun-barrel }  to  the 
other  extremity  there  is  attached  a  tube  of  fafety,  con¬ 
taining  mercury,  for  the  purpofe  of  excluding  the  at- 
mofpheric  air,  and  allowing  any  gafeous  matter  formed 
during  the  procefs  to  efcape.  The  potafh  in  the  tube  is 
to  be  kept  cold  by  means  of  a  freezing  mixture,  till 
that  part  of  the  barrel  containing  the  iron  filings  has 
been  raifed  to  a  white  heat.  The  potafh  is  then  fufed  by 
applying  heat,  by  means  of  a  portable  furnace  3  and  it  is 
allowed  to  pafs  through  a  fmall  opening,  to  come  in 
contaft  with  the  iron  filings,  where  it  is  decompofed, 
the  oxygen  of  the  potafh  entering  into  combination  with 
the  iron,  and  the  bafe  pafling  on  to  the  other  extremity 
of  the  tube  in  a  {fate  of  fublimation.  At  that  extremity 
the  metallic  bafe  is  condenfed  by  the  application  of  ex- 
ceftive  cold,  and  in  this  way  the  potaflium  may  be  ob¬ 
tained  at  lefs  expence,  and  in  greater  quantity,  than  by 
means  of  galvanifm.  During  this  procels,  hydrogen  gas 
is  evolved,  which,  it  is  fuppofed,  is  owing  to  the  de- 
compofition  of  the  water  contained  in  the  alkali.  The 
potaflium  thus  obtained  is  in  the  form  of  brilliant  lami¬ 
nae,  which  adhere  to  the  fides  of  the  gun  barrel.  An 
alloy  of  the  fame  metal  with  iron  is  alfo  found  in  that 
part  of  the  barrel  containing  the  filings.  Mr  Davy  has 
repeated  this  experiment,  and  he  finds  that  the  bafe  ob¬ 
tained  in  this  manner  is  heavier,  and  its  melting  point 
higher,  than  what  is  procured  by  means  of  galvanifm. 
This,  it  is  fuppofed,  may  arife  from  its  being  combined 
with  a  fmall  proportion  of  iron.  The  metallic  bafe  of 
foda  was  obtained  by  a  fimilar  procefs. 

But,  according  to  the  view  which  the  French  ehe- 
mifts  have  taken  of  thefe  difeoveries,  and  the  refults  of 
their  own  experiments,  they  conclude,  that  the  metallic 
fubftances  derived  from  the  alkalies  arc  not  fimple,  but 
are  compounds  of  the  feveral  bafts  with  hydrogen. 

Another  method  of  decompofing  potafh,  and  obtain¬ 
ing  its  bafe,  which  is  ftill  fimpler,  has  been  followed  by 
Curaudau.  In  this  procefs  the  decompofition  is  effe&ed 
by  charcoal.  A  mixture  of  carbonate  of  potafii  is  made 
with  flour  or  charcoal  and  linfeed  oil.  This  mixture  is 
introduced  into  an  iron  or  earthen  tube  or  retort,  and 
calcined,  by  gradually  raifing  the  heat,  till  a  bluifli 
light  be  feen  in  the  infide  of  the  veflel.  Soon  after  an 
abundant  evolution  of  vapour  takes  place,  which  is  the 
bafe  of  the  alkali,  to  be  collefted  by  introducing  a  clean 
iron  rod,  on  which  it  condenfes.  Care  mull  be  taken 
to  withdraw  the  rod  before  it  is  too  hot,  and  to  plunge 
it  in  oil  of  turpentine,  under  the  furface  of  which  the 
metallic  cruft  on  the  rod  may  be  feparated.  In  this 
way  a  quantity  of  potaflium  may  be  procured.  The 
bafe  of  foda  is  obtained  by  a  fimilar  procefs. 

3-  F  ig.  3.  is  a  reprefentation  of  the  apparatus  employed 

by  the  French  chemifts  in  decompofing  potafii.  ABCE 
is  the  gun  barrel  laid  acrofs  the  furnace,  with  its  appa¬ 
ratus  3  D  is  the  furnace,  and  F  is  the  pipe  of  the  bel¬ 
lows. 

Tig*  4.  Fig.  4.  is  a  fe&ion  of  the  tube  containing  the  pot¬ 

afh. 

But  the  chemical  relations  of  potaflium  are  not  lefs 
extraordinary  than  its  phyfical  properties.  It  combines 
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flowly  with  oxygen,  and  without  flame,  at  all  tempera-  Zinc, 
tures  below  that  of  its  vaporization.  At  this  point  com-  Y^- 
bullion  takes  place,  with  a  brilliant  white  light,  and  in- 
tenfe  heat.  When  it  is  heated  flowly  in  a  quantity  of 
oxygen  gas,  which  is  not  fufficient  for  its  complete  fatu- 
ration,  and  at  a  temperature  below  that  of  inflamma¬ 
tion,  as  for  inftance  400°  of  Fahrenheit,  it  changes  to 
a  red  brown  colour,  and  the  folid  form,  confifting  parU 
ly  of  potafh,  and  partly  of  its  bafe,  is  of  a  grayifh  co¬ 
lour.  When  expofed  to  water,  or  again  heated  in  frefh 
quantities  of  air,  the  whole  is  converted  into  potafh^ 

When  dry  potafii  and  potaflium  are  fufed  together  un¬ 
der  proper  circumftances,  the  bafe  is  deprived  of  its  me¬ 
tallic  fplendour,  and  the  two  fubftances  unite  into  a 
compound  of  a  red  brown  colour  when  fluid,  and  of  a 
dark  gray  when  folid.  This  compound,  when  expofed 
to  the  air,  foon  abforbs  its  full  proportion  of  oxygen, 
and  is  wholly  converted  into  •  potafh.  The  fubftar;ce 
thus  formed  feems  to  be  in  a  lower  ftate  of  oxidation, 
fo  that  it  is  to  be  confidered  as  an  oxide  of  potaflium 
with  a  fmaller  proportion  of  oxygen. 

When  potaflium  is  introduced  into  oxymuriatic  acid 
gas,  it  burns  fpontaneoufly  with  a  bright  red  light,  and 
a  white  fait  is  formed,  which  is  muriate  of  potafii. 

When  a  globule  of  potaflium  is  heated  in  hydrogen  gas, 
at  a  degree  below  its  point  of  vaporization,  it  feems  to 
diflolvc  in  it,  for  the  globule  is  diminiflied  in  volume, 
and  the  gas  explodes  with  alkaline  fumes,  and  bright 
light,  when  brought  into  the  air  ;  but,  by  cooling,  the 
potaflium  is  wholly  or  principally  depofited,  for  the  gas 
is  deprived  of  its  property  of  fpontaneous  detonation. 

When  potaflium  is  thrown  into  water,  it  decompofes 
it  with  great  violence  3  an  inftantaneous  explofion,  vTith 
brilliant  flame,  is  produced,  and  a  folution  of  pure  pot¬ 
afh  is  obtained.  In  thefe  experiments,  a  white  ring  of 
fmoke,  gradually  extending  as  it  rifes  in  the  air,  is  pro¬ 
duced,  fimilar  to  the  phenomenon  of  the  combuflion  of 
phofphorated  hydrogen.  When  a  globule  of  the  bafis 
of  potafh  is  placed  upon  ice,  it  inflantly  burns  with  a 
bright  flame  ;  part  of  the  ice  is  melted,  and  in  the  ca¬ 
vity  there  is  found  a  folution  of  potafh. 

By  placing  a  globule  of  potaflium  upon  moiftened 
paper,  tinged  with  tumeric,  the  moment  that  it  conies 
in  contadl  with  the  water,  it  burns,  and,  moving  ra¬ 
pidly  upon  the  paper,  leaves  behind  it  a  deep  reddifli 
brown  trace,  thus  demonftrating,  in  a  very  fimple  man¬ 
ner,  the  produ&ion  of  the  alkali  by  the  decompofition 
of  water. 

Potaflium  readily  decompofes  the  fmall  quantities  of 
water  contained  in  alcohol  and  ether,  even  in  their 
pureft  ftate.  As  potafh  is  infoluble  in  ether,  when  the 
bafe  is  thrown  into  it,  oxygen  isfurnifhed  to  it,  and  hy¬ 
drogen  gas  evolved,  and,  as  the  alkali  is  formed,  the 
ether  becomes  white  and  turbid.  It  is  obferved,  that 
the  energy  of  a61ion  of  potaflium  in  ether  and  alcohol, 
is  proportional  to  the  quantity  of  water  which  they  con¬ 
tain,  and  hydrogen  and  potafh  are  always  produced. 

When  potaflium  is  thrown  into  folutions  of  the  mine¬ 
ral  acids,  it  inflames  and  burns  on  the  furface,  and  when 
plunged,  by  proper  means,  beneath  the  furface  enve¬ 
loped  in  potafh,  furrounded  by  naphtha,  it  a61supon  the 
oxygen  with  great  intenfity.  In  fulphuric  acid,  a  white 
faline  fubflance,  covered  with  a  yellow  coating,  which 
is  fuppofed  to  be  fulphatc  of  potafh  furrounded  with  ful- 
phur,  and  a  gas,  having  the  fmell  of  fulphurous  acid, 


z  I  N  [  791  ]  Z  I  N 


and  which  Is  probably  a  mixture  of  that  fubftance  with 
hydrogen  gas,  are  formed.  When  potaflium  is  thrown 
into  nitrous  acid,  nitrate  of  potaih  is  formed,  and  nitrous 
gas  is  difengaged. 

Potaflium  readily  combines  with  phofphorus  and  ful- 
pliur.  When  preffed  upon  a  piece  of  phofphorus,  they 
both  become  fluid,  enter  into  eombuftion,  and  produce 
phofphate  of  potaih.  When  the  experiment  is  made 
upon  naphtha,  no  gafeous-  fubftance  is  given  out  ;  the 
compound  has  the  appearance  of  a  metallic  phofphuret, 
is  of  the  colour  of  lead,  and  has  the  luftre  of  polifhed 
lead.  Expofed  to  the  air  at  common  temperatures,  it 
combines  flowly  with  oxygen,  and  is  converted  into 
phofphate  of  potafh.  When  heated  upon  a  plate  of  pla- 
tina,  it  gives  out  fumes,  but  does  not  burn  till  it  reach¬ 
es  the  temperature  of  the  rapid  eombuftion  of  potaf- 
fium. 

When  potaflium  is  brought  into  contad  with  fulphur 
in  fufion,  in  tubes  filled  with  the  vapour  of  naphtha, 
they  combine  rapidly,  with  the  evolution  of  heat  and 
light.  A  gray  fubflance  is  thus  formed,  which  has  the 
appearance  of  artificial  fulphnret  of  iron;  if  it  be  kept 
in  fufion,  it  rapidly  diiTolvcs  the  glafs.  When  this  ex¬ 
periment  is  made  in  a  glafs  tube,  hermetically  fealcd,no 
gas  is  difengaged,  if  the  tube  be  opened  under  mercury; 
but  when  it  is  made  in  a  tube conneded  with  a  mercu¬ 
rial  apparatus,  a  fmall  quantity  of  fulphurated  hydrogen 
is  evolved.  When  the  combination  is  effeded  in  theat- 
mofphere,  a  great  inflammation  takes  place,  and  fulphu- 
ret  of  potaih  is  formed,  and  by  farther  expofure  to  the 
air,  it  is  at  laft  converted  into  fulphate  of  potafh. 

When  one  part  of  potaflium  is  added  to  eight  or  ten 
of  mercury,  in  bulk,  at  6o°  of  Fahrenheit,  they  in- 
Hantly  unite,  and  form  a  fubflance  like  mercury  in  co¬ 
lour,  but  lefs  coherent.  When  a  globule  is  made  to 
touch  a  globule  of  mercury  about  twice  as  large,  they 
combine  with  confiderable  heat.  The  compound  is 
fluid  at  the  temperature  of  its  formation,  but,  when 
cool,  it  becomes  folid,  with  the  appearance  of  filver. 
With  the  T^tli  of  potaflium  to  the  weight  of  mercury, 
the  amalgam  is  hard  and  brittle;  but  with  one  part  of 
potaflium,  and  70  of  mercury,  it  is  foft  and  malleable. 
Expofed  to  the  air,  thefe  compounds  abforb  oxygen, 
and  deliquefcent  potafh  is  formed  ;  and  in  a  few  minutes 
the  mercury  is  revived.  A  globule  of  the  amalgam, 
thrown  into  water,  decompofes  it  rapidly  with  a  bifling 
noife;  potaih  is  formed;  pure  hydrogen  is  difengaged, 
and  the  mercury  remains  free.  This  amalgam  diifolves 
all  the  metals,  and  even  ads  on  iron  and  platina. 

When  potaflium  is  heated  with  gold,  filver,  or  cop¬ 
per,  in  a  clofe  vefiel  of  pure  glafs,  a  rapid  adion  is  pro¬ 
duced,  and  the  compounds  thrown  into  water  eflfed  its 
decompofition ;  potaih  is  formed,  and  the  metals  are 
revived.  Potaflium  forms  an  alloy  with  fufible  metal, 
which  has, a  higher  point  of  fufion  than  the  fufible  metal 
itfelf. 

Potaflium  has  little  eflfed  on  colourlefs  and  recently 
diftilled  naphtha:  but,  in  naphtha,  expofed  to  the  air, 
it  is  foon  oxidated,  and  an  alkali  which  unites  with  the 
naphtha  into  a  brown  foap  that  collets  round  the  glo¬ 
bule,  is  formed.  Potaflium  ads  flowly  on  the  concrete 
oils,  as  tallow,  fpermaceti,  and  wax,  even  when  heat¬ 
ed;  coaly  matter  is  depolited,  a  little  gas  is  evolved, 
and  a  foap  is  formed.  On  the  fluid  fixed  oils  the  ef- 
fe£b>  are  fimilar,  but  take  place  more  flowly.  With  the 


afliftance  of  heat,  volatile  oils  are  rapidly  decompofed 
by  potaflium;  gas  is  evolved,  and  charcoal  depofited.  v 

The  metallic  oxides,  when  heated  in  contad  with  po¬ 
taflium,  are  readily  reduced.  When  a  fmall  quantity 
of  oxide  of  iron  was  heated  with  it,  to  a  temperature 
approaching  its  point  of  diflillation,  a  vivid  adion  took 
place.  Alkali,  in  gray  metallic  particles,  which  effer- 
vefeed  in  muriatic  acid,  appeared.  The  oxides  of  lead 
and  tin  were  revived  more  rapidly,  and  with  potaflium 
in  excefs,  an  alloy  was  formed  with  the  revived  me¬ 
tal. 

Potaflium  readily  decompofes  flint  glafs  and  green 
glafs,  by  a  gentle  heat.  The  metallic  oxides  are  redu¬ 
ced,  and  the  alkali  formed  diflolves  the  glafs.  At  a 
red  heat,  even  the  pureft  glafs  isaded  on  by  potaflium; 
the  oxygen  in  the  alkali  of  the  glafs  feems  to  be  divided 
between  the  potaflium  employed,  and  the  potaflium 
which  is  the  bafe  of  the  alkali  in  the  glafs,  and  thus 
effeds  an  oxidation  in  the  firfl  degree. 

Soda. — When  pure  foda  was  fubjeded  in  fimilar  cir- 
cumftances  to  the  adion  of  galvanifm,  fimilar  refults 
were  obtained  as  from  potafh;  but  the  decompofition 
required  a  more  intenfe  adion  in  the  battery,  or  it  was 
necefiary  to  have  the  alkali  in  thinner  and  fmaller  pieces. 
Potaflium  remained  fluid  at  the  temperature  of  the  at- 
mofpliere,  at  the  time  of  its  produdion;  but  the  bale 
obtained  from  foda,  which  was  fluid  in  the  degree  of 
heat  of  the  alkali  during  its  formation,  became  folid  on 
cooling,  and  exhibited  the  luftre  of  filver.  With  a  bat¬ 
tery  of  r  00  pairs  of  plates  of  fix  inches,  in  full  adivitv, 
the  decompofition  of  pieces  of  foda  of  about  15  to  20 
grains  in  weight  only  could  beefTeded;  and  it  wasue- 
ceflary  alfo  that  the  diftance  between  the  wires  fhould, 
not  exceed  one-eighth  or  one-tenth  of  an  inch.  But 
when  250  pairs  of  plates  were  employed,  highly  char¬ 
ged  for  the  decompofition  of  foda,  the  globules  often 
burnt  at  the  moment  of  their  formation,  and  fometimes 
exploded  and  feparated  into  fmaller  globules,  which 
darted  rapidly  through  the  air,  in  a  ft  ate  of  vivid  com- 
buftion,  producing  a  beautiful  effed  of  continued  jets  of 
fire. 

When  the  metallic  bafe  which  is  obtained  from  foda, 
and  which  Mr  Davy  has  denominated  /odium ,  was  ex¬ 
pofed  to  oxygen,  it  was  converted  into  foda;  and  when 
this  procefs  was  conduded  by  ftrongly  heating  the  bafe 
in  a  given  portion  of  oxygen,  a  rapid  combuftion  with  a 
brilliant  white  flame  was  produced,  and  the  metallic 
globule  was  converted  into  a  white  folid  mafs,  which 
was  found  to  be  foda.  The  oxygen  gas  was  abforbed  < 
during  the  operation,  and  nothing  was  given  out  which 
afteded  the  purity  of  the  refidual  air, 

The  theory  of  the  decompofition  of  the  alkalies  is 
ftated  by  Mr  Davy  in  the  following  words.  44  As  in 
all  decompofitions  of  compound  fubftances  which  I  had 
previoufly  examined,  at  the  fame  time  that  combuftible 
bafes  were  developed  at  the  negative  fur  face  in  the  elec¬ 
trical  circuit,  oxygen  was  produced,  and  evolved  or  car¬ 
ried- into  combination  at  the  pofitive  furface,  it  was  rea- 
fonable  to  conclude,  that  this  fubftance  was  generated 
in  a  fimilar  manner  by  the  eledrical  adion  of  the  al¬ 
kali  ;  and  a  number  of  experiments  made  above  mercu¬ 
ry,  with  the  apparatus  for  excluding  external  air,  pro¬ 
ved  that  this  was  the  cafe.  When  folid  potafh  or  foda, 
in  its  conduding  ftate,  was  included  in  glafs  tubes,  fur- 
nifhed  with  eledrified  platina  wires,  the  new  fubftances 
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Zinc,  tvere  generated  at  the  negative  furfaces  5  the  gas  given 
— - - -  out  at  the  other  furface  proved,  by  the  moft  delicate  exa¬ 

mination,  to  be  pure  oxygen  ;  and,  unlefs  when  excefs 
of  water  was  prefent,  no  gas  was  evolved  from  the  nega¬ 
tive  furface. 

For  the  purpofe  of  determining  the  proportions  of  the 
‘elements  of  foda,  Mr  Davy  made  fimilar  experiments  to 
thofe  by  which  lie  afcertained  the  proportions  of  the 
bafe  and  oxygen  of  potafti.  By  fubje&ing  fodium  to 
combuftion  in  oxygen  gas,  it  appeared  that  100  parts  of 
foda  are  compofed  of  80  of  metallic  bafe,  and  20  of 
oxygen  ;  but  the  refults  of  its  oxidation  by  the  decom¬ 
pofition  of  water,  indicated  the  proportions  to  be  23  of 
oxygen,  and  77  of  bafe.  By  taking  the  mean  propor¬ 
tions,  obtained  from  the  refults  of  the  two  fets  of  expe¬ 
riments,  the  elements  of  foda  may  be  eftimated  at  78.5 
of  metallic  bafe,  and  21.5  of  oxygen. 

Sodium,  which  remains  folid  at  common  temperatures, 
is  white  and  opaque  ;  and  examined  under  a  film  of 
naphtha,  has  the  luftre  and  appearance  of  filver.  It  is 
very  malleable,  and  fofter  than  common  metallic  fub- 
ftances.  With  a  flight  preflure  it  fpreads  into  thin 
leaves,  and  a  globule  of  one-tenth  or  one-twelfth  of 
an  inch  in  diameter,  is  eafily  fpread  over  a  furface  of 
one-fourth  of  an  inch  ;  and  different  globules  are  eafily 
made  to  adhere,  and  form  one  mafs  by  ftrong  preflure. 
This  property  of  welding  which  belongs  to  iron  and 
platina  at  a  white  heat  only,  is  not  diminifhed  when  fo¬ 
dium  is  cooled  to  3  2°  Fahrenheit. 

Sodium,  like  potaflium,  is  a  condudlor  of  ele&ricity 
and  heat,  and  fmall  globules  fubje&ed  to  galvanifm  in-  * 
flame  and  burn  with  bright  explofions.  Sodium  finks 
in  naphtha  of  fpecific  gravity  .861  ;  but  by  mixing  per- 
fedlly  about  1 2  parts  of  naphtha,  and  five  of  oil  of  fafla- 
fras,  the  fodium  remains  at  reft  in  any  part  of  the 
fluid.  This  makes  its  fpecific  gravity  rr  about  .9348, 
water  being  taken  as  1.  The  particles  of  fodium  lofe 
their  cohefion  at  1 20°  Fahrenheit.  It  becomes  quite 
fluid  at  180®,  fo  that  it  readily  fufes  under  boiling 
naphtha.  The  temperature  at  which  it  is  volatilized  is 
not  afcertained,  but  it  remains  fixed  in  a  ftate  of  igni¬ 
tion  at  the  point  of  fufion  of  plate  glafs. 

The  chemical  relations  of  fodium  are  analogous  to 
thofe  of  potaflium,  but  with  fome  chara6leriftic  differ¬ 
ences.  Expofed  to  the  atmofphere,  it  is  immediately 
tarnifhed,  and  is  gradually  covered  with  a  white  cruft, 
which  is  pure  foda.  It  combines  flowly  with  oxygen, 
and  without  any  luminous  appearance  at  common  tem¬ 
peratures.  When  heated,  the  combination  is  more  ra¬ 
pid,  but  no  light  is  emitted  till  it  acquire  a  temperature 
near  that  of  ignition.  The  flame  in  oxygen  gas  is 
white,  and  it  fends  forth  bright  fparks,  producing  a 
very  beautiful  effedl  ;  in  common  air,  the  colour  of  the 
light  is  like  that  of  the  combuftion  of  charcoal,  but 
brighter.  When  fodium  was  heated  in  hydrogen  gas, 
it  feemed  to  have  no  a 61  ion  on  it. 

Sodium  burns  vividly  in  oxymuriatic  acid  gas,  giv¬ 
ing  out  numerous  fparks  of  a  bright  red  colour  ;  a  faline 
matter  is  produced,  which  is  muriate  of  foda.  When 
fodium  is  thrown  into  water,  it  produces  a  violent  ef- 
fervefcence  with  a  loud  hi  fling  noife  •,  it  combines  with 
the  oxygen  of  the  water  to  form  foda,  which  is  diflblv- 
ed,  and  its  hydrogen  is  difengaged.  During  the  pro-, 
•cefs  there  is  no  luminous  appearance  ;  but  when  fodium 
is  thrown  into  hot  water,  a  more  violent  decompofition 


takes  place.  A  few  fcintillations  are  obferved  at  the  Zinc, 
furface  of  the  water,  which  is  owing  to  fmall  particles  'Y— 
of  the  bafis  which  are  thrown  out  of  the  water,  heated 
to  fuch  a  degree  as  to  burn  in  palling  through  the  at¬ 
mofphere.  But  when  a  globule  of  fodium  is  brought 
into  conta61  with  a  lmall  particle  of  water,  or  with 
moiftened  paper,  the  heat  produced  is  ufually  fuffieient 
for  its  combuftion,  as  in  this  cafe  there  is  no  medium  to 
carry  off*  the  heat  rapidly. 

Sodium  produces  fimilar  eflfe&s  with  potaflium  when 
brought  into  conta6f  with  alcohol  and  ether.  It  a6ts 
with  great  energy  on  the  ftrong  acids  ;  with  nitrous 
acid  it  produces  a  vivid  inflammation,  and  with  muria¬ 
tic  and  fulphuric  acids,  great  heat,  but  no  light,  is  ge¬ 
nerated.  The  eflfefls  of  fodium  and  potaflium  on  the 
fixed  and  volatile  oils,  and  naphtha,  are  quite  analo¬ 
gous  ;  but  the  appearances  of  the  faponaceous  compounds 
are  fomewhat  different,  the  combinations  with  fodium 
being  of  a  darker  colour,  and  apparently  lefs  foluble. 

Sodium  alfo  exhibits  two  degrees  of  combination  with 
oxygen  ;  the  firft  is  of  a  deep  brown  colour,  which  is 
fluid  when  produced,  and  becomes  a  dark  gray  folid  on 
cooling.  By  attradling  oxygen  from  the  air,  or  by  the 
decompofition  of  the  water,  it  is  converted  into  foda. 

Sodium  forms  compounds  with  fulphur  and  phofpho- 
rus.  In  clofe  veflels  filled  with  the  vapour  of  naphtha, 
it  enters  into  combination  with  fulphur,  giving  out  dur¬ 
ing  the  procefs  a  vivid  light  and  heat,  and  often  attend¬ 
ed  with  explofion,  from  the  vaporization  of  a  portion  of  ’ 
fulphur,  and  the  difengagement  of  fulphurated  hydro¬ 
gen  gas.  The  fulphuret  of  fodium  is  of  a  deep  gray 
colour.  In  its  combination  with  phofphorus,  the  com¬ 
pound  obtained  has  the  appearance  of  lead,  and  by  ex- 
pofure  to  the  air,  or  by  being  fubje6led  to  combuftion, 
the  phofphuret  of  fodium  is  converted  into  phofphate  of 
foda. 

Sodium  forms  compounds  with  the  metals.  In  the 
proportion  of  one-fortieth  with  mercury,  a  compound 
is  obtained,  which  is  of  the  colour  of  filver,  and  remains 
folid;  the  combination  is  accompanied  with  confider- 
able  heat.  Sodium  forms  an  alloy  with  tin,  without 
producing  any  change  of  colour,  and  it  has  fome  a6Hon 
upon  lead  and  gold  when  heated  ;  but  in  its  ftate  of  al¬ 
loy  it  is  foon  converted  into  foda,  by  expofure  to  the 
air,  or  by  the  a61ion  of  water,  which  it  decompofes 
with  difengagement  of  hydrogen.  The  amalgam  of 
mercury  and  fodium  feems  to  be  capable  of  forming 
triple  compounds  with  fome  other  metals ;  and  it  wTould 
appear  that  iron  and  platina  remain-  in  combination 
with  the  mercury,  after  they  are  deprived  of  the  fodium 
by  expofure  to  the  air.  The  fame  amalgam  of  fodium 
and  mercury  like  wife  forms  combinations  with  fulphur  ; 
the  triple  compound  thus  obtained  is  of  a  dark  gray  co¬ 
lour. 

Ammonia.— The  chemical  compofition  of  ammonia 
has  been  many  years  confidered  as  fully  eftablifhed  ; 
but  in  the  courfe  of  Mr  Davy’s  experiments  on  the  de¬ 
compofition  of  the  fixed  alkalies,  it  occurred  to  him 
that  oxygen  might  alfo  form  one  of  the  conftituents  of 
ammonia,  and  this  he  alfo  proved  by  experiment.  Char¬ 
coal  carefully  burnt,  and  deprived  of  moifture,  was  ig¬ 
nited  by  a  galvanic  battery  of  250  pairs  of  plates  of  fix 
and  four  inches  fquare,  in  a  fmall  quantity  of  pure  am- 
moniacal  gas,  confined  over  mercury.  A  great  expan- 
fion  of  the  gafeous  matter  took  place,  and  the  white 
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fubftance  formed  in  the  procefs  eolle&ed  on  the  lides  of 
the  glafs  tube.  This  matter  effervefced  in  diluted  mu¬ 
riatic  acid,  fo  that  the  produft  was  probably  carbonate 
of  ammonia.  'A  more  decifive  proof  of  ammonia  con¬ 
taining  oxygen  as  one  of  its  elements,  was  obtained 
from  another  procefs.  Very  pure  ammoniacal  gas  was 
pa{fed  over  iron  wire  ignited  in  a  platina  tube,  and  two 
curved  glafs  tubes  were  fo  arranged  as  to  be  inferted 
into  a  freezing  mixture,  and  through  one  of  thefe  tubes 
the  gas  entered  into  the  platina  tube,  to  be  conveyed 
through  it  by  the  other  glafs  tube  into  an  air-holder. 
The  temperature  of  the  air  was  550,  and  no  fenlible 
quantity  of  water  was  depofited  in  the  cooled  glafs 
tube,  which  tranfmitted  the  unchanged  ammonia.  But 
after  being  expofed  to  heat,  moifture  was  very  percep¬ 
tible,  and  the  gas  appeared  in  the  air-holder  denfely 
clouded.  This  circumftance  appeared  to  eftablifh  the 
formation  of  the  water  from  the  decompofition  of  am¬ 
monia  during  the  procefs.  But  after  the  gas  had  been 
palled  feveral  times  through  the  ignited  tube,’  from  one 
air-holder  to  the  other,  the  iron  wire  was  found  fuperfi- 
cially  converted  into  oxide,  and  had  increafed  in  weight 
T^0-  of  a  grain.  About  four-tenths  of  a  grain  of  water 
were  colle&ed  from  the  cooled  glafs  tubes  by  means  of 
filtrating  paper,  and  33.8  cubic  inches  of  gas  were  ex¬ 
panded  into  55.3  cubic  inches,  and  by  detonation  with 
oxygen  it  was  found,  that  the  hydrogen  gas  in  thefe 
was  to  the  nitrogen  or  azote  as  3.2  to  1  in  bulk. 

Ammonia  was  farther  fubje&ed  to  experiment  by 
taking  the  ele&ric  fpark  in  it.  In  experiments  of  this 
kind  it  was  underflood  that  it  i3  refolved  into  hydrogen 
.and  azotic  gafes ;  but  Mr  Davy  found,  after  obferving 
feveral  variations  in  the  refults,  that  the  weight  of  the 
two  gafes  obtained  was  lefs  by  about  one-eleventh  than 
the  weight  of  the  ammonia  employed.  He  afcribes  this 
lofs  to  the  oxygen  of  the  alkali,  which  had  probably 
combined  with  the  wires  of  platina  employed  in  the  ex¬ 
periment,  and  had  thus  disappeared.  From  thefe  ex¬ 
periments  he  eftimates  the  proportion  of  oxygen  in  am¬ 
monia  at  not  lefs  than  7  or  8  parts  in  ioo>  and  as  the 
gafes  evolved  may  contain  more  water  than  the  gas  de- 
compofed,  the  proportion  may  even  be  larger.  By  thus 
conlidering  ammonia  as  a  triple  compound  of  azote,  hy¬ 
drogen,  and  oxygen,  the  phenomena  of  its  produ6lion 
and  decompofition  admit  of  an  eafy  explanation.  In  all 
cafes  in  which  ammonia  is  formed,  oxygen  exifts  along 
with  its  other  elements,  in  the  fubllances  from  the  de¬ 
compofition  of  which  it  is  obtained.  In  the  decompo¬ 
fition  of  ammonia,  on  the  other  hand,  the  oxygen  which 
forms  one  of  its  elements,  may  be  abftra&ed  by  the 
fubfiance  employed  in  its  decompofition,  or  it  may  en¬ 
ter  into  combination  with  portions  of  its  hydrogen  or 
azote. 

But  in  the  progrefs  of  inveftigatirig  the  nature  of  am¬ 
monia,  to  which  the  attention  of  chemical  philofophers 
has  been  particularly  directed,  it  appears  that  this  al¬ 
kali  is  analogous  to  the  fixed  alkalies  in  having  a  me¬ 
tallic  bafe.  The  Swedifh  chemifts  Berzelius  and  Pon- 
tin,  placed  mercury  negatively  ele&rified  in  the  galva¬ 
nic  circle,  in  contaft  with  folution  of  ammonia.  By  this 
action  the  mercury  increafed  in  volume,  and  after  an 
expanfion  of  four  or  five  times  its  former  dimenfions, 
it  became  a  foft  folid.  From  this  amalgam  expofed  to 
the  air,  mercury  and  ammonia  are  reproduced,  with  the 
abforption  of  oxygen  )  and  when  the  amalgam  is  put 
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into  water  it  forms  ammonia,  with  the  evolution  of  hy¬ 
drogen,  and  the  re-appearance  of  the  mercury  in  its 
metallic  Hate.  Mr  Davy  repeated  this  experiment,  and 
he  found  that  to  produce  an  amalgam,  from  50  or  60 
grains  of  mercury,  in  conta6l  with  a  faturated  folution 
of  ammonia,  required  a  confiderable  time,  and  that  this 
amalgam  changed  confiderably,  even  in  the  (hort  pe¬ 
riod  that  was  necelfary  for  removing  it  from  the  folu¬ 
tion.  Conceiving  that  the  de-oxidation  and  combina¬ 
tion  with  mercury  might  be  more  eafily  effe&ed  in  its 
nafcent  flate,  he  placed  50  grains  of  mercury  in  a  cavi¬ 
ty  in  muriate  of  ammonia.  The  muriate  {lightly  moift- 
ened  was  placed  on  a  plate  of  platina,  and  connedled 
with  the  pofitive  fide  of  a  large  galvanic  battery.  The 
mercury  was  made  negative  by  means  of  a  platina  wire  j 
a  llrong  effervefcence,  with  much  heat,  immediately 
took  place)  the  globule  of  mercury  in  a  few  minutes 
enlarged  to  five  times  its  former  dimenfions.  It  had  the 
appearance  of  amalgam  of  zinc.  Metallic  cryflalliza- 
tions  {hot  from  it  as  a  centre  round  the  body  of  fait. 
They  had  an  arborefcent  appearance,  often  became  co¬ 
loured  at  their  points  of  contad  with  the  muriate,  and 
when  the  connexion  was  broken,  rapidly  difappeared* 
while  ammoniacal  fumes  were  given  out,  and  the  mer¬ 
cury  was  reproduced.  With  a  piece  of  carbonate  of 
ammonia,  fimilar  phenomena  were  exhibited.  The 
amalgam  was  formed  very  rapidly )  but  when  the  gal¬ 
vanic  aftion  was  powerful  in  this  laft  cafe,  a  black  mat¬ 
ter  appeared  in  the  cavity,  which  was  probably  car- 
bone,  from  the  decompofition  of  the  carbonic  acid. 

Mr  Davy  confidering  the  ftrong  attraction  of  potaf- 
fium  and  fodium  for  oxygen,  was  led  to  examine  whe¬ 
ther  they  produced  any  efFeCl  in  the  amalgamation  of 
ammonia,  independent  of  eleCfricity.  With  this  view 
he  united  fmall  portions  of  potafiium  and  fodium  with 
mercury,  and  brought  them  into  contaCf  with  moiften- 
ed  muriate  of  ammonia.  An  amalgam  was  formed, 
which  rapidly  increafed  to  fix  or  feven  times  its  volume, 
and  the  compound  feemed  to  contain  a  larger  propor¬ 
tion  of  ammoniacal  bafe  than  that  obtained  by  eledrici- 
ty.  It  appears,  too,  that  a  portion  of  the  metallic  bafe 
employed  to  eftedl  the  de-oxidation  always  remained  in 
combination  with  the  compound,  fo  that  it  was  not  a 
pure  amalgam.  The  following  are  the  properties  of 
the  amalgam  from  ammonia,  obtained  by  means  of  gal- 
vanifm. 

When  this  amalgam  is  formed  at  the  temperature  of 
70°  or  8o°,  it  is  in  the  fiate  of  a  foft  folid,  of  the  con- 
fiftence  of  butter  >  at  3  2°  it  becomes  firmer,  and  af- 
fumes  a  cryflallized  form,  in  which  fmall  facets  appear, 
which  feem  to  be  cubical.  The  amalgam  of  potafiium 
cryftallizes  in  cubes,  as  beautiful,  and  in  fome  cafes  as 
large,  as  thofe  of  bifmuth.  The  fpecific  gravity  of  the 
amalgam  is  lefs  than  three,  water  being  one.  When 
the  amalgam  is  thrown  into  water,  a  quantity  of  hydro¬ 
gen  equal  to  half  its  bulk,  is  evolved,  and  the  water  be¬ 
comes  a  weak  folution  of  ammonia.  The  amalgam  be¬ 
ing  confined  in  a  given  portion  of  air,  the  air  increafes 
in  bulk,  and  the  mercury  is  revived.  Ammoniacal 
gas  equal  to  i\  or  ij-ths  of  the  volume  of  the  amal¬ 
gam,  is  produced,  and  oxygen  equal  to  one-feventh  or 
one-eighth  of  the  ammonia,  difappears.  When  the 
amalgam  is  thrown  into  muriatic  acid  gas,  it  becomes 
infiantly  coated  with  muriate  of  ammonia,  and  a  fmall 
portion  of  hydrogen  is  evolved.  In  fulphuric  acid  it 
5  H  becomes 
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Zinc.  becomes  coated  with  fulphatc  of  ammGnia,  and  ful- 
pbur. 

Mr  Davy  attempted,  by  various  methods,  to  preferve 
the  amalgam,  in  the  hope  of  fubruilting  it  to  dialila- 
tion,  for  the  purpofe  of  obtaining  the  metallic  bafe  of 
the  ammonia,  which  was  united  to  the  mercury,  in  a 
feparate  form.  But  as  it  is  extremely  difficult  to  free 
mercury,  after  being  once  moiftened  entirely  from  wa¬ 
tt?,  lie  did  not  fucceed  in  this  attempt.  In  wiping  the 
amalgam  carefully  with  bibulous  paper,  part  of  the  am¬ 
monia  was  regenerated,  and  in  palling  it  through  fine 
linen,  with  the  view  of  feparating  the  moifture,  a  com¬ 
plete  decompofition  was  effedied,  and  the  mercury  was 
revived. 

The  quantity  of  the  bafe  of  ammonia  combined  with 
60  grains  of  quickfilver,  appears  not  to  exceed  a 

grain,  and  the  quantity  of  oxygen  required  for  this  is  not 
more  than  °f  a  grain  of  water,  which  might  be  fup- 
plied  by  merely  breathing  upon  the  amalgam.  Mr  Davy 
made  various  other  experiments,  with  the  view  of  afeer- 
taining  the  nature  and  properties  of  the  amalgam  of 
ammonia  ;  but  for  an  account  of  thefe  we  mull  refer  to 
the  paper  itfelf.  And  he  obferves,  that  the  more  thefe 
properties  are  confidered,  the  more  extraordinary  will 
they  appear.  Mercury,  by  combination  with  about 
t-2~oo  of  its  weight  of  new  matter,  becomes  folid,  and 
yet  has  its  fpecific  gravity  reduced  from  13.5  tolefsthan 
3,  retaining  at  the  fame  time  its  metallic  charadlers,  its 
colour,  luftre,  opacity,  and  conducing  powers,  undimi- 
niftied.  Can  it  then  be  conceived,  Mr  Davy  afks,  that 
a  fubftance  which  forms  with  mercury  fo  perfect  an 
amalgam,  ffiould  not  be  metallic  in  its  own  nature  l 
This  fubftance  lie  denominates  ammonium .  On  what 
then,  it  is  farther  alked,  do  the  metallic  properties  of 
ammonium  depend  ?  Are  hydrogen  and  nitrogen  both 
metals  in  the  gafeous  Hate,  at  the*  ufual  temperature  of 
the  atmofphere  $  bodies  of  the  fame  chara&er,  as  zinc 
and  mercury  in  the  Hate  of  ignition  ?  Or  are  thefe  gafes 
in  their  common  form  oxides  which  become  metallized 
by  de-oxidation  ?  Or  are  they  to  be  confidered  as  limple 
bodies,  not  metallic  in  their  own  nature,  but  capable  of 
compoling  a  metal  when  deprived  of  oxygen,  and  be¬ 
coming  an  alkali  with  the  addition  of  oxygen  ? 

In  the  farther  profecution  of  the  experiments  relative 
to  the  nature  of  ammonia,  Mr  Davy  employed  potaf- 
fium.  He  brought  ammonia  into  contaft  with  about 
twice  its  weight  of  potaffium  at  common  temperatures  ; 
but  excepting  a  flight  diminution  in  the  volume  of  the 
gas,  and  the  metal  lofing  its  luftre  and  becoming  white, 
no  other  effe&s  were  produced.  The  white  cruft  when 
examined,  proved  to  be  potaffi,  and  a  fmall  portion  of 
hydrogen  was  found  in  the  ammonia,  but  not  more  than 
equal  in  volume  to  the  metal.  Wlien  the  potaffium  was 
heated  in  the  gas,  by  means  of  a  fpirit  lamp  applied  to 
Fig.  5.  the  bottom  of  the  retort,  (fig.  5.)  the  colour  of  the  cruft: 

changed  from  white  to  bright  azure,  and  gradually  to 
bright  blue,  green,  and  dark  olive.  The  cruft  and  the 
metal  then  fufed  together.  This  procefs  is  attended  with 
effervefeence  ;  and  the  cruft  palling  off  to  the  fides,  ex¬ 
hibits  the  ftiining  furfacc  of  the  potaffium.  When  heat¬ 
ed  a  fecond  time,  it  fwells  confidcrably,  becomes  por¬ 
ous,  cryftallized,  and  of  a  beautiful  azure  tint.  A  gas 
is  evolved  during  this  operation,  which  gives  the  fame 
diminution  by  detonation  with  oxygen,  as  hydrogen, 
and  ammonia  difappears. 


It  has  bcGn  obferved  that  the  proportion  of  ammonia  Zinc, 
wrnch  lofes  its  elaftie  form,  varies  according  as  the  gas 
employed  contains  more  or  lefs  moiftdre.  Thus,  in  am¬ 
monia  faturated  with  water  at  63°  Fahrenheit,  potaf¬ 
fium  caufed  the  difappearance  of  twelve  and  a  half  cu¬ 
bical  inches  of  ammonia  ;  but  in  ammonia  deprived  of 
moifture,  by  expofure  for  two  days  to  potafti  that  had  been 
ignited,  the  fame  quantity  of  potaffium  occafioned  the 
difappearance  of  16  cubical  inches 5  but  whatever  were 
the  degrees  of  moifture  of  the  gas,  the  quantity  of  hy¬ 
drogen  generated  always  appeared  equal  fur  equal  quan¬ 
tities  of  metal  \  and  according  to  the  French  ehemifts, 
the  portions  are  ftated  to  have  been  the  fame  as  would 
have  refulted  from  the  a£iion  of  water  upon  potaffium. 

But  in  Mr  Davy’s  experiments,  the  proportions  were 
rather  lefs.  I11  one,  conduced  with  great  care,  eight 
grains  of  potaffium  generated,  by  their  a£lion  upon  wa¬ 
ter,  eight  and  a  half  cubical  inches  of  hydrogen  gas  y 
and  eight  grains  of  potaffium  from  the  fame  mafs,  by 
their  operation  upon  ammonia,  produced  8^-  cubical 
inches  of  hydrogen  gas.  This  difference,  although 
inconfiderable,  Mr  Davy  found  always  to  take  place. 

In  Mr  Davy’s  experiments  on  the  action  of  potaffium 
on  ammonia,  he  employed  retorts  of  plate  glafs.  The 
potaffium  was  faftened  upon  trays  of  platina  or  iron, 
which  were  introduced  into  the  glafs  retorts  furnifhed 
with  ftop-eocks.  The  retorts  were  exhaufted  by  an  air- 
pump,  then  filled  with  hydrogen,  exhaufted  a  fecond 
time,  and  afterwards  filled  with  ammonia.  (See  fig.  5.  Fig.  5.  and 
and  6.).  ,  & 

The  following  are  the  properties  of  the  fubftance  ob¬ 
tained  from  the  a<ftion  of  ammonia  on  potafiium.  I.  It  is 
cryftallized,  and  prefents  irregular  facets,  which  are 
extremely  dark,  and  in  colour  and  luftre  not  unlike  the 
green  oxide  of  iron  ;  it  is  opaque  when  examined  in  large 
maffes,  but  is  femitranfparent  in  thin  films,  and  appears 
of  a  bright  brown  colour  by  tranfmitted  light.  2.  It  is 
fufible  at  a  heat  a  little  above  that  of  boiling  water, 
and  if  heated  much  higher,  emits  globules  of  gas.  3. 

It  appears  to  be  confidcrably  heavier  than  water*  for  it 
finks  rapidly  in  oil  of  faiTafras.  4.  It  is  a  non-condu&or 
of  electricity .  5.  When  it  is  melted  in  oxygen  gas,  it 

burns  with  great  vividnefs,  emitting  bright  fparks. 

Oxygen  is  abforbed,  nitrogen  is  emitted,  and  potafti, 
which  from  its  great  fufibilitv  feems  to  contain  water, 
is  formed.  6.  When  brought  into  contadl  with  water,, 
it  adls  upon  it  with  much  energy,  produces  heat,  and 
often  inflammation,  and  evolves  ammonia.  When 
thrown  upon  wrater,  it  difappears  with  a  hilling  noife, 
and  globules  from  it  often  move  in  a  ftate  of  ignition 
upon  the  fur  face  of  the  w’ater.  It  rapidly  effervefees 
and  deliquefees  in  air,  but  can  be  preferved  under 
naphtha,  in  which,  howrever,  it  foftens  (lowly,  and  feems 
partially  to  diffolve.  When  it  is  plunged  under  water 
filling  an  inverted  jar,  by  means  of  a  proper  tube,  it 
inftantly  difappears  with  effervefeence,  and  the  non-ab- 
forbable  elaftie  fluid  liberated  is  found  to  be  hydrogen 

gas- 

It  is  found  that  the  weight  of  this  fubftance  is  greater 
than  that  of  the  potaffium  from  which  it  is  formed  ;  and 
from  this  it  is  concluded,  that  part  of  the  ammonia,  or 
of  its  elements,  enters  into  its  com pofition.  When  this 
fubftance  is  decompofed  by  heat,  nitrogen  and  hydrogen 
gafes,  with  a  portion  of  ammonia,  are  given  out.  It 
appears,  however,  that  the  production  of  the  ammonia 
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Zinc,  Is  In  proportion  to  the  moifture  admitted,  and  when  the 
moifture  is  confiderable,  the  whole  produft  is  ammonia. 
When  this  fubftance  is  expofed  to  heat,  a  matter  re¬ 
mains,  which  even  by  increafing  the  heat,  is  no  farther 
changed.  On  this  refiduum  water  a£ls  violently,  and 
with  efFervefcenee,  from  the  evolution  of  hydrogen  gas. 
Ammonia  and  potafh  are  at  the  fame  time  reproduced. 
Mr  Davy’s  conclufion  from  tliefe  experiments  is,  that 
the  fubftance  formed  by  the  action  of  ammonia  on  pot- 
aftium  is  a  compound  of  the  latter  with  a  (mall  propor¬ 
tion  of  oxygen  and  nitrogen  ;  and  as  it  is  found  that 
the  quantity  of  hydrogen  given  out  during  its  formation 
is  nearly  equal  to  the  hydrogen  contained  in  the  am* 
monia,  it  follows  that  neither  hydrogen  nor  the  am¬ 
monia  itfelf  can  be  fuppofed  to  enter  into  its  compofi- 
tion. 

In  profecuting  this  inveftigation,  Mr  Davy  made  va¬ 
rious  experiments,  and  whether  the  fubftance  was  a&ed 
on  by  water,  expofed  to  the  action  of  oxygen,  or  decom- 
pofed  by  heat,  it  was  found,  contrary  to  expectation, 
that  the  quantity  of  nitrogen  evolved  during  its  decom- 
pofttion  was  much  lefs  than  in  proportion  to  the  quan¬ 
tity  of  ammonia  which  had  difappeared  in  its  formation. 
In  one  experiment,  in  which  the  decompofition  was  ef¬ 
fected  bv  heat,  the  gafeous  produCt  was  examined,  and 
was  found  to  be  partly  potafh,  and  partly  potaftium  ; 
but  it  afforded  no  traces  of  ammonia,  when  aCted  on  by 
water,  which  is  a  proof  that  it  retained  no  nitrogen.  In 
another  experiment,  Ii  cubic  inches  of  ammonia,  or 
2.05  grains,  were  decompofed  by  potaftium.  The  pro¬ 
duCt  was  3.6  cubic  inches  of  nitrogen,  equal  to  1.06 
grain  ;  16  cubic  inches  of  hydrogen,  equal  to  .382 
grain  ;  and  there  was  added  to  the  potaftium  a  quantity 
of  oxygen  equal  to  .6  grain.  Thefe  produCls  taken  to¬ 
gether  amount  to  2.04  grains,  which  is  nearly  equal  to 
the  quantity  of  ammonia  employed  ;  but  this  quantity  of 
ammonia,  if  the  proportions  of  its  elements  be  eftimated, 
from  its  decompofition  by  eleClricity,  would  have  yield¬ 
ed  5.5  cubic  inches  of  nitrogen,  equal  to  1.6  grain,  and 
only  14  cubic  inches  equal  to  .33  ;  and  allowing  the  fe- 
paration  of  oxygen  in  this  procefs  in  water,  it  cannot  be 
eftimated  at  more  than  .11  or  .12  ;  and  hence,  if  the 
analyfis  of  ammonia  by  eleClricity  come  near  to  accuracy, 
there  is  in  this  procefs  a  confiderable  lofs  of  nitrogen, 
and  the  production  of  oxygen  and  hydrogen. 

How,  favs  Mr  Davy,  can  thefe  extraordinary  refults 
be  explained  >  The  decompofition  and  compofition  of 
nitrogen  feem  proved,  and  one  of  its  elements  appears  to 
be  oxygen  ;  but  what  is  the  other  element  ?  Is  the  gas 
that  appears  to  poffefs  the  properties  of  hydrogen  a  new 
fpecies  of  inflammable  aeriform  fubftance  ?  Or  has  nitro¬ 
gen  a  metallic  bafts,  which  alloys  with  the  iron  or  pla- 
tiria  ?  Or  is  water  alike  the  ponderable  matter  of  nitro¬ 
gen,  hydrogen,  and  oxygen  ?  Or  is  nitrogen  a  com¬ 
pound  of  hydrogen,  with  a  larger  proportion  of  oxygen 
than  exifts  in  water  ^  Of  the  fe  important  queftions,  Mr 
Davy  adds,  the  two  firft  feem  the  icaft  likely  to  be  an- 
Twered  in  the  affirmative,  from  the  correfpondence  be¬ 
tween  the  weight  of  the  ammonia  decompofed,  and  the 
produ£l3,  fuppoflrig  them  to  be  known  fubftances. 

In  concluding  this  fub]edf,  we  muft  obferve,  that  it 
ftill  remains  in  a  confiderable  degree  of  obfeurity.  It 
feems,  however,  to  be  afeertained,  that  the  bafe  of  am¬ 
monia  is  of  a  metallic  nature,  which  muft  be  derived, 
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either  from  the  nitrogen  or  the  hydrogen,  or  from  both, 
or  perhaps  thefe  fubftances  are  only  different  forms  of 
combination  of  the  elementary  bafe.  Or  if  nitrogen  be 
fuppofed  to  be  an  oxide  of  hydrogen,  then  hydrogen  in 
its  gafeous  form  is  either  a  metallic  fubftance,  or  has  a 
metallic  bafe,  which  latter  enters  into  combination  with 
the  mercury  employed  in  the  decompofition  of  ammo¬ 
nia. 

Decompofition  of  the  Earths . 

From  the  refults  of  the  experiments  on  potafh  and 
foda,  which  Mr  Davy  obtained,  he  was  led  to  entertain 
the  ftrongeft  hopes  of  being  able  to  effeCl  the  decompo- 
fttion  both  of  the  alkaline  and  common  earths;  and  the 
phenomena  which  took  place  in  the  firft  imperfect  trials 
made  upon  thefe  bodies  countenanced  the  ideas,  that 
had  obtained  fince  the  earlieft  periods  of  chemiftry,  of 
their  being  metallic  in  their  nature. 

The  earths,  like  the  fixed  alkalies,  are  non-conduc¬ 
tors  of  electricity ;  but  the  fixed  alkalies  become  con¬ 
ductors  by  fufion  :  the  infufible  nature  of  the  earths, 
however,  rendered  it  impoftible  to  operate  upon  them  in 
this  ftate  :  the  ftrong  affinity  of  their  bafes  for  oxygen, 
made  it  unavailing,  to  aCt  upon  them  in  folution  in  wa¬ 
ter  ;  and  the  only  methods  that  proved  fuccefsful,  were 
thofe  of  operating  upon  them  by  eleCtricity  in  fome  of 
their  combinations,  or  of  combining  them  at  the  mo¬ 
ment  of  their  decompofition  by  eleClricity  in  metallic  al¬ 
loys,  fo  as  to  obtain  evidences  of  their  nature  and  pro¬ 
perties.  To  render  the  experiments  upon  the  earths 
fatisfaClory,  a  more  powerful  battery  will  be  required, 
than  Mr  Davy  has  a  profpcCt  of  feeing  very  foon  con- 
ftru&ed  ;  he  therefore  prefers  the  imputation  of  having 
publifhed  unfinifhed  labours,  to  that  of  having  concealed 
any  new  faCts. 

Barytes,  ftrontites,  and  lime,  {lightly  moiftened,  were 
eleCtrified  by  iron  wires  under  naphtha,  by  the  fame  me¬ 
thods,  and  with  the  fame  powers,  as  thofe  employed  for 
the  decompofition  of  the  fixed  alkalies.  In  thefe  cafes 
gas  was  copioufly  evolved,  which  was  inflammable;  and 
the  earths,  where  in  contaCt  with  the  negative  metallic 
wires,  became  dark  coloured,  and  exhibited  fmall -points, 
having  a  metallic  luftre,  which,  when  expofed  to  air, 
gradually  became  white  :  they  became  white  likewife 
when  plunged  under  water  ;  and  when  examined  in  this 
experiment  with  a  magnifier,  a  greciiifh  powder  feemed 
to  feparate  from  them,  and  fmall  globules  cf  gas  were 
difengaged. 

In  thefe  experiments  there  Was  great  reafon  to  believe 
that  the  earths  had  been  decompofed  ;  and  that  their 
bafes  had  combined  with  the  iron,  fo  as  to  form  alloys 
decompofeble  by  the  oxygen  of  the  air  or  water  ;  but  the 
indiftinCtnefs  of  the  effeCt,  and  the  complicated  circum- 
ftanees  required  for  producing  it,  were  fuch  as  to  com¬ 
pel  Mr  Davy  to  form  other  plans  of  operation. 

Mr  Davy  bearing  in  mind  the  ftrong  attraction  of 
potaftium  for  oxygen,  was  induced  to  try  whether  this 
bodv  might  ^not  detach  the  oxygen  from  the  earths,  in 
the  fame  manner  as  charcoal  decompofes  the  common 
metallic  oxides.  He  heated  potaftium  in  contact  with  dry- 
pure  lime  barytes,  ftrontites,  and  magnefia,  in  tubes  of 
plate-glafs;  but  as  he  was  obliged  to  ufe  very  fmall  quan¬ 
tities,  and  as  he  could  net  raife  the  heat  to  ignition  with¬ 
out  fufing  the  glafs,  he  obtained  no  good  refults  in  this 
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manner.  The  potaflium  appeared  to  ad  upon  the  earths 
and  on  the  glafs,  and  dark  brown  fubftances  were  obtain¬ 
ed,  which  evolved  gas  from  water*,  but  no  diftind  metal¬ 
lic  globules  could  be  procured  :  from  thefe,  and  other 
like  circumftances,  it  feemed  probable,  that  though  pot¬ 
aflium  may  partially  deoxigenate  the  earths,  yet  its  affi¬ 
nity  for  oxygen,  at  leaft  at  the  temperature  employed, 
is  not  fufficient  to  effed  their  decompofition.  Mr  Davy, 
having  made  mixtures  of  dry  potafh  in  excefs  and  dry 
barytes,  lime,  ftrontites,  and  magnefla,  brought  them 
into  fufion,  and  aded  upon  them  in  the  galvanic  circuit 
in  the  fame  manner  as  he  employed  for  obtaining  the 
metals  of  the  alkalies.  He  expeded  that  the  potaflium 
and  the  metals  of  the  earths  might  be  deoxigenated  at 
the  fame  time,  and  enter  into  combination  in  alloy. 

In  this  way  of  operating,  the  refults  were  more  di- 
ftind  than  in  the  laft  ;  metallic  fubflances  appeared  lefs 
fufible  than  potaflium,  which  burned  the  inftant  after 
they  had  formed,  and  which  by  burning  produced  a 
mixture  of  potafh  and  the  earth  employed.  An  attempt 
was  made  to  form  the  metallic  fubflances  under  naphtha, 
but  without  much  fuccefs.  To  produce  the  refult  at 
all,  required  a  charge  by  the  adion  of  nitric  acid,  which 
the  flate  of  the  batteries  would  not  often  allow  of  j  and 
the  metal  was  generated  only  in  very  minute  films, 
which  could  not  be  detached  by  fufion,  and  which  were 
inflantly  deftroyed  by  expofure  to  air, 

Mr  Davy  had  found  in  his  refearches  upon  potaflium, 
that  when  a  mixture  of  potafh  and  the  oxide  of  mercury, 
tin,  or  lead,  was  eledrified  in  the  galvanic  circuit,  the 
decompofition  was  very  rapid,  and  an  amalgam,  or  an 
alloy  of  potaflium,  was  obtained  5  the  attradion  between 
the  common  metals  and  potaflium  apparently  accelera¬ 
ting  the  feparation  of  the  oxygen.  The  idea  that  a 
fimilar  kind  of  adion  might  aflift  the  decompofition  of 
the  alkaline  earths,  induced  him  to  eledrify  mixtures  of 
thefe  bodies  and  the  oxide  of  tin,  of  iron,  of  lead,  of 
filver,  and  of  mercury  ;  and  thefe  operations  were  far 
mote  fatisfadory  than  any  of  the  others. 

A  mixture  of  two-thirds  of  barytes,  and  one-third  of 
exide  of  filver  very  (lightly  moiflened,  was  eledrified  by 
iron  wires  ;  an  effervefcence  took  place  at  both  points  of 
contad,  and  a  minute  quantity  of  a  fubftance,  poffefling 
the  whitenefs  of  filver,  formed  at  the  negative  point. 
When  the  iron  wire  to  which  this  fubftance  adhered, 
was  plunged  into  water  containing  a  little  alum  in  folu- 
tion,  gas  was  difengaged,  which  proved  to  be  hydrogen  ; 
and  white  clouds,  which  were  found  to  be  fulphate  of 
barytes,  defcended  from  the  point  of  the  wire. 

A  mixture  of  barytes  and  red  oxide  of  mercury,  in  . 
the  fame  proportions,  was  eledrified  in  the  fame  man¬ 
lier.  A  fmall  mafs  of  folid  amalgam  adhered  to  the  ne¬ 
gative  wire,  which  evidently  contained  a  fubftance,  that 
produced  barytes  by  expofure  to  the  air,  with  the  ab- 
forption  of  oxygen  ;  and  which  occafioned  the  evolution 
of  hydrogen  from  water,  leaving  pure  mercury,  and  pro¬ 
ducing  a  folution  of  barytes. 

Mixtures  of  lime,  ftrontites,  magnefla,  and  red  oxide 
of  mercury,  treated  in  the  fame  manner,  gave  fimilar 
amalgams,  from  which  the  alkaline  earths  were  regene¬ 
rated  by  the  adion  of  air  or  water,  with  like  phenome¬ 
na ;  but  the  quantities  of  metallic  fubftances  obtained 
were  exceedingly  minute  ;  they  appeared  as  mere  fuper- 
ficial  formation^  furrounding  the  point  of  the  wire,  nor 
did  they  increafe  after  the  firft  few  minutes  of  eledriza* 

I 


tion,  even  when  the  procefs  was  carried  on  for  fome  Zi 
hours. 

Thefe  experiments  were  at  firft  made  when  the  bat¬ 
teries  were  in  bad  order  5  but  were  afterwards  refumed 
with  a  new  and  much  more  powerful  apparatus,  con- 
ftruded  in  the  laboratory  of  the  Royal  Inftitution,  and 
confifting  of  five  hundred  pairs  of  double  plates  of  fix 
inches  fquare. 

When  Mr  Davy  attempted  to  obtain  amalgams  with 
this  apparatus,  the  tranfmitting  wires  being  of  platina, 
of  about  of  an  inch  diameter,  the  heat  generated 
was  fo  great  as  to  burn  both  the  mercury  and  bafis  of 
the  amalgam  at  the  moment  of  its  formation  -y  and  when, 
by  extending  the  furfaces  of-  the  condudors,  this  power 
of  ignition  was  modified,  yet  ft  ill  the  amalgam  was  only 
procured  in  thin  films,  and  globules  fufficiently  large  to 
fubmit  to  diftillation  could  not  be  procured.  When  the 
tranfmitting  wires  were  of  iron  of  the  fame  thieknefs, 
the  iron  acquired  the  temperature  of  ignition,  and  com¬ 
bined  with  the  bafes  of  the  earths  in  preference  to  the 
mercury  ;  and  metallic  alloys  of  a  dark  gray  colour  were 
obtained,  which  aded  on  water  with  the  evolution  of 
hydrogen,  and  were  converted  into  oxide  of  iron  and 
alkaline  earths. 

While  Mr  Davy  was  engaged  in  thefe  experiments, 
he  received  a  letter  from  Profeffor  Berzelius  of  Stock¬ 
holm,  who  ftated  that  in  conjundion  with  Dr  Pontin, 
lie  had  fucceeded  in  decompofing  barytes  and  lime,  by 
negatively  eledrifying  mercury  in  contad  with  them,  • 
and  that  in  this  way  he  had  obtained  amalgams  of  the 
metals  of  thefe  earths. 

Mr  Davy  immediately  repeated  thefe  operations  with 
perfed  fuccefs  ;  a  globule  of  mercury,  eledrified  by  the 
power  of  the  battery  of  500,  weakly  charged,  was  made 
to  ad  upon  a  furface  of  flightly  moiflened  barytes,  fixed 
upon  a  plate  of  platina.  The  mercury  gradually  became 
lefs  fluid,  and  after  a  few  minutes  was  found  covered 
with  a  white  film  of  barytes,  and  when  the  amalgam 
was  thrown  into  water,  hydrogen  was  difengaged,  the 
mercury  remained  free,  and  a  folution  oi  barytes  was 
formed. 

The  refult  with  lime,  as  thefe  gentlemen  had  dated, 
was  precifely  analogous.  Strontites  and  magnefla  were 
decompofed  in  the  fame  manner. 

From  ftrontites  the  expeded  refult  foon  took  place; 
but  from  magnefla,  in  the  firft  trials,  no  amalgam  could 
be  procured.  By  continuing  the  procefs,  however,  for 
a  longer  time,  ami  keeping  the  earth  contirually  moift, 
at  laft  a  combination  of  the  bafis  with  mercury  was  ob¬ 
tained,  which  flowly  produced  magnefla  by  abforbing 
oxygen  from  the  air,  or  by  the  adioil  of  water. 

Mr  Davy  found  that  all  thefe  amalgams  might  be 
preferved  for  a  confiderable  period  under  naphtha.  In 
length  of  time,  however,  they  became  covered  with  a 
white  cruft  under  this  fluid.  In  water,  the  amalgam  of 
barytes  was  moft  rapidly  decompofed  *,  that  of  ftrontites 
and  that  of  lime  next  in  order  :  but  the  amalgam  from 
magnefla,  as  might  be  expeded  from  the  weak  affinity 
of  the  earth  for  water,  very  flowly  changed.  When  a 
little  fulphuric  acid  was  added  to  the  water,  however, 
the  evolution  of  hydrogen,  and  the  produdion  and  folu¬ 
tion  of  magnefla,  were  exceedingly  rapid,  and  the  mer¬ 
cury  foon  remained  free. 

Mr  Davy  believed,  that  one  reafon  why  magnefla 
was  lefc  eafy  to  metallize,  than  the  other  alkaline  earths, 
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was  owing  to  its  infoiubility  in  water,  which  would  pre¬ 
vent  it  from  being  prefented  in  the  nafcent  ftate,  detach¬ 
ed  from  its  folution  at  the  negative  furface. 

He  then  made  the  experiment,  ufing  moiftened  ful- 
phate  of  magnefia  inftead  of  the  pure  earth  *,  and  the  a- 
malgam  was  much  fooner  obtained.  Here  the  magnefia 
was  attracted  from  the  fulphuric  acid,  and  probably  de- 
oxigenated  and  combined  with  the  quickfilver  at  the 
fame  inftant. 

The  amalgams  of  the.  other  bafes  of  the  alkaline 
earths  could  be  obtained  in  the  fame  manner  from  their 
faline  compounds  :  muriate  and  fulphate  of  lime,  the 
muriate  of  ftrontites  and  barytes,  and  nitrate  of  barytes, 
were  decompofed  by  the  fame  means  as  the  other  earths. 
The  earths,  feparated  at  the  deoxigenating.  furface, 
thefe  feemed  inftantly  to  undergo  decompofition,  and, 
feized  upon  by  the  mercury,  were  in  fame  meafure  de¬ 
fended  from  the  action  of  air,  and  from  the  contact  of 
water,  and  preferved  by  their  ftrong  attraftion  for  this 
metal. 

In  attempting  to  procure  the  metals  of  the  alkaline 
earths,  the  latter,  were  {lightly  moiftened,  and  mixed 
with  one-third  of  red  oxide  of  mercury  *,  the  mixture 
was  placed  on  a  plate  of  platina  j  a  cavity  was  made 
in  the  upper  part  of  it  to  receive  a  globule  of  mercury, 
of  from  50  to  60  grains  in  weight  ;  the  whole  was  co¬ 
vered  by  a  film  of  naphtha,  and  the  plate  was  made 
pofitive/  and  the  mercury  negative,  by  a  proper  com¬ 
munication  with  the  battery  of  five  hundred. 

The  amalgams  obtained  in  this  way  were  diftilled  in 
tubes  of  plate-glafs,  or  in  fome  cafes  in  tubes  of  common 
glafs.  Thefe  tubes  were  bent  in  the  middle,  and  the 
extremities  were  enlarged  and  rendered  globular  ,  by 
blowing,  fo  as  to  ferve  the  purpofes  of  a  retort  and  re¬ 
ceiver.  The  tube,  after  the  amalgam  had  been  intro¬ 
duced,  was  filled  with  naphtha,  which  was  afterwards 
expelled,  by  boiling,  through  a  fmall  orifice  in  the  end 
correfponding  to  the  receiver,  which  was  hermetically 
fealed  when  the  tube  contained  nothing  but  the  vapour 
of  naphtha,  and  the  amalgam.  It  was  found  immediate¬ 
ly  that  the  mercury  rofe  pure  by  diftillation  from  the 
amalgam,  and  it  was  very  eafy  to  feparate  a  part  of  .it ; 
but  to  produce  a  complete  decompofition  was  very  diffi¬ 
cult,  as  nearly  a  red  heat  was  required  for  the  purpofe, 
and  as  at  a  red  heat  the  bafes  pf  the  earths  inftantly  aft- 
ed  upon  the  glafs,  and  became  oxigenated.  .  When  the 
tube  was  large  in  proportion  to  the  quantity  of  amal¬ 
gam  ufed,  the  vapour  of  the  naphtha  furnifhed  oxygen 
fufficient  to  deftroy  part  of  the  bafes  :  and  when  a  fmall 
tube  was  employed,  it  was  difficult  to  heat  the  part  ufed 
as  a  retort  fufficient  to  drive  off  the  whole  of  the  mer¬ 
cury  from  the  bafes,  without  raifing  too  highly  the  tem¬ 
perature  of  the  part  ferving  for  the  receiver,  fo  as  to 

burft  the  tube.  ,  r 

In  confequence  of  thefe  difficulties,  in  a  multitude  of 
trials,  only  a  very  few  fuccefsful  refults  were  obtained  *, 
and  in  no  cafe  could  our  author  be  abfolutely  certain, 
that  there  was  not  a  minute  portion  of  mercury  ltill  in 
combination  with  the  metals  of  the  earths.  . 

In  the  beft  refult  obtained  from  the  diftillation  of  the 
amalgam  of  barytes,  the  refiduum  appeared  as  a  white 
metal,  of  the  colour  of  filver.  It  was  fixed  at  all  com¬ 
mon  temperatures,  but  became  fluid  at  a  heat  below 
rednefs,  and  did  not  rife  in  vapour  when  heated  to 
yednefs,  in  a  tube  of  plate-glafs,  but  afted  violently  up¬ 


on  the  glafs,  producing  a  black  mafs,  which  feemed  to  Zin 
contain  barytes,  and  a  fixed  alkaline  bafis,  in  the  firft 
degree  of  oxigenation.  When  expofed  to  air,  it  rapidly 
tarnifhed,  and  fell  into  a  white  powder,  which  was 
barytes.  When  this  procefs  was  conduced  in  a  fmall 
portion  of  air,  the  oxygen  was  abforbed  and  the  nitro¬ 
gen  remained  unaltered  ;  when  a  portion  of  it  was  intro¬ 
duced  into  water,  it  afted  upon  it  with  great  violence 
and  funk  to  the  bottom,  producing  in  it  barytes  ;  and 
hydrogen  was  generated.  From  the  minutenefs  of  the 
quantities  obtained,  neither  its  phyfical  nor  chemical 
qualities  could  be  examined  correftly.  It  funk  rapidly 
in  water,  and  even  in  fulphuric  acid,  though  furround- 
ed  by  globules  of  hydrogen,  equal  to  two  or  three  times 
its  volume  ;  from  which  it  feems  probable,  that  it  can¬ 
not  be  lefs  than  four  or  five  times  as  heavy  as  water.  It 
flattened  by  preffure,  but  required  a  confiderable  force 
to  produce  this  effeft. 

The  metal  from  ftrontites  funk  in  fulphuric  acid,  and 
exhibited  the  fame  eharafters  as  that  from  barytes,  ex¬ 
cept  in  producing  ftrontites  by  oxidation. 

The  metal  from  lime,  Mr  Davy  has  never  been  able 
to  examine,  either  when  expofed  to  air,  or  when  under 
naphtha.  In  the  cafe  in  which  he  was  able  to  diftil  the 
quickfilver  from  it  to  the  greateft  extent,  the  tube  un¬ 
fortunately  broke,  while  warm,  and  at  the  moment  that 
the  air  entered,  the  metal,  which  had  the  colour  and 
luftre  of  filver,  inftantly  took  fire,  and  burned  with  an 
intenfe  white  light  into  quicklime. 

The  metal  from  magnefia  feemed  to  aft  upon  the 
glafs,  even  before  the  whole  of  the  quickfilver  was  di¬ 
ftilled  from  it.  In  an  experiment  in  which  the  procefs 
was  flopped  before  the  mercury  was  entirely  driven  oft, 
it  appeared  as  a  folid  ;  having  the  fame  whitenefs  and 
luftre  as  the  metals  of  the  other  earths.  It  funk  rapidly 
in  water,  though  furrounded  by  globules  of  gas  produ¬ 
cing  magnefia,  and  quickly  changed  in  air,  becoming 
covered  with  a  white  cruft,  and  falling  into  a  fine  pow¬ 
der,  which  proved  to  be  magnefia. 

In  feveral  cafes  in  which  amalgams  of  the  metals 
were  obtained,  containing  only  a  fmall  quantity  of  mer¬ 
cury,  they  were  expofed  to  air  on  a  delicate  balance, 
and  it  was  always  found,  that,  during  the  converfion  of 
metal  into  earth,  there  was  a  confiderable  increafe  of 
weight. 

Mr  Davy  endeavoured  to  afeertain  the  proportions  of 
oxygen  and  bafis  in  barytes  and  ftrontites,  by  heating  a- 
malgams  of  them  in  tubes  filled  with  oxygen,  but  with¬ 
out  fuccefs.  He  fatisfied  himfelf,  however,  that  when 
the  metals  of  the  earths  were  burned  in  a  fmall  quantity 
of  air,  they  abforbed  oxygen,  gained  weight  in  the  pro¬ 
cefs,  and  were  in  the  highly  cauftic  or  unflaked  ftate  \ 
for  they  produced  ftrong  heat  by  the  contaft  of  water, 
and  did  not  effervefee  during  their  folution  in  acids. . 

The  evidence  for  the  compofition  of  the  alkaline 
earths  is  then  of  the  fame  kind  as  that  for  the  compofi¬ 
tion  of  the  common  metallic  oxides  ;  and  the  principles 
of  their  decompofition  are  precifely  fimilar,  the  inflam¬ 
mable  matters  in  all  cafes  feparating  at  the  negative  fur- 
face  in  the  galvanic  circuit,  and  the  oxygen  at  the  pofi- 
tive  furface. 

Mr  Davy  has  denominated  the  metals  obtained  from 
the  alkaline  earths,  barium, Jlrontium,  calcium,  and  mag - 
nium . 

In  attempting  the  decompofition  oL  the. other  earths. 
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Zinc.  Mr  Davy  was  lefs  fortunate  in  obtaining  diftin<5l  re- 
fults  ;  and  he  abferves  that  the  methods  which  have 
ufually  proved  fuccefsful,  as  well  as  fome  others,  failed. 
When  alumina  was  fubje&ed  to  the  a&ion  of  ele&ricity, 
it  was  in  a  ftate  of  fufion  with  potafh.  In  this  procefs 
metallic  globules  were  produced,  but  they  confided  chief¬ 
ly  of  the  bafe  of  the  alkali.  Some  appearances,  how  ever, 
die  wed,  that  the  alumina  itfelf  was  decompofed ;  for  when 
foda  was  employed,  the  metallic  product  obtained  was 
lefs  fufible  than  fodium  itfelf,  and  when  it  was  a<5fed  on 
by  water,  it  produced  foda  and  a  white  powder.  When 
potafh  was  fufed  with  the  alumina,  and  fubjedled  to  gal¬ 
vanic  aflion,  the  metallic  product  decompofed  water 
with  great  rapidity,  and  the  folution  obtained  depofited 
alumina  by  the  action  of  an  acid.  When  potaflium  in 
the  ftate  of  amalgam,  with  one-third  of  mercury,  in  con¬ 
tact  with  alumina,  was  negatively  electrified  under  naph¬ 
tha,  and  after  the  procefs  had  been  continued  for  fome 
time,  the  amalgam  was  added  to  water,  a  decompofition 
took  place,  and  a  folution  was  obtained,  which  produ¬ 
ced  a  cloudinefs  on  the  addition  of  an  acid  ;  but  all  thefe 
refults  are  to  be  confidered  as  very  imperfeCt  evidence 
of  the  decompofition  of  alumina. 

Mr  Davy  was  ftill  lefs  fuccefsful  in  attempting  the 
decompofition  of  filica,  partly  from  its  infolubility, 
and  partly  from  its  being  fcarcely,  if  at  all,  affe&ed  with 
eleClricity,  when  diffufed  in  water,  and  placed  in  the 
galvanic  circuit ;  but  by  following  the  fame  procefies  as 
in  his  experiments  on  alumina,  fome  indications  of  de¬ 
compofition  appeared.  When  filica  was  fufed  with  fix 
parts  of  potafh,  and  Vas  placed  in  fufion  in  the  galvanic 
circuit,  metallic  matter  was  obtained,  from  which,  by 
expofure  to  the  air,  or  by  dropping  it  into  water,  a  mi¬ 
nute  quantity  of  filica  was  reproduced.  When  potaflium, 
amalgamated  with  one-third  of  mercury,  and  in  contact 
"with  filica,  was  negatively  electrified,  he  obtained  a  fi- 
milar  refult  •,  but  in  none  of  the  experiments  could  thq 
produ£l  obtained  be  confidered  as  the  pure  bafe  of  the 
earth. 

The  earths  of  zirconia  and  glucina  were  alfo  fubje&ed 
to  the  a <51  ion  of  galvanifm,  by  procefles  fimilar  to  thofe 
which  have  now  been  deferibed,  and  in  both  there  were 
fome  indications  of  decompofition  ;  but  the  refults  were 
not  fo  perfeCt  as  to  lead  to  any  certain  conclufion  refpedt- 
ing  their  nature. 

Decompofition  of  Sulphur  and  Phofiphorus . 

Sulphur . — Sulphur,  which  had  formerly  been  confi¬ 
dered  as  a  fi tuple  fubftance,  appears,  from  the  experi¬ 
ments  of  fome  of  the  French  chemifls,  and  particularly 
thofe  of  Berthollet  junior,  to  be  a  compound  of  fulphur 
and  hydrogen.  The  latter  chemift,  in  his  experiments 
to  inveftigate  the  nature  of  this  fubftance,  caufed  fulphur 
to  pafs  through  a  coated  glafs  tube,  which  was  heated  to 
whitenefs  *,  fome  indications  of  fulphurated  hydrogen 
were  obtained.  He  then  formed  metallic  fulphurets,  as 
of  iron,  copper,  and  mercury,  and  in  thefe  proceffes, 
which  were  performed  in  an  earthen  retort  with  great 
care,  fulphurated  hydrogen  gas  was  alfo  obtained.  Wa¬ 
ter  in  th»'  ftate  of  vapour  being  paffed  over  fulphur  in 
fufion,  caufed  the  evolution  of  fulphurated  hydrogen  : 
the  water  was  not  decompofed,  for  no  trace  of  acid  could 
be  obferved.  It  feemed  only  to  have  effe&ed  the  difen- 
gagement  of  hydrogen  from  the  fulphur. 

Mr  Davy,  in  the  courfe  of  his  experiments  in  gal  van- 
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ifm,  fubje<5led  fulphur  to  the  a<51ion  of  that  power.  The  Zinfc, 
fulphur  which  he  employed  was  fubiimed  in  a  retort,  v— 1 — v—> 
filled  with  azotic  gas,  and  it  was  kept  hot  till  the  com¬ 
mencement  of  the  experiment.  The  reafon  of  this  pre¬ 
liminary  procefs  was,  to  avoid  any  uncertainty  which 
might  arife  from  water  abforbi  d  by  the  fulphur.  The 
fulphur  introduced  into  a  curved  tube,  fig.  7.  which  was  pig. 
furni filed  with  wires  of  platina  A  and  B,  the  upper  wire  7 
A  being  hermetically  fealed  into  the  end  of  the  tube,  was 
then  placed  in  the  galvanic  circuit  of  a  battery  of  500 
pairs  of  plates  of  fix  inches,  in  a  ftate  of  great  a&ivity. 

A  very  intenfe  ad  ion  followed,  accompanied  by  great 
heat  and  a  brilliant  light.  I  he  fulphur  foon  entered  into 
ebullition,  are:  gave  out  a  great  quantity  of  elaftic  fluid, 
a  good  deal  o:  which  was  permanent.  The  fulphur  it¬ 
felf  aflunied  a  deep  red  brown  colour.  The  gas  obtain¬ 
ed  was  fulphurated  hydrogen.  In  another  experiment 
made  on  200  grams  of  fulphur,  the  arco#unt  of  fulphur¬ 
ated  hydrogen  obtained  wa*>  equal  to  more  than  five 
times  the  volume  of  the  fulphur.  A  confiderable  adion 
was  obferved  to  have  taken  pla^e  on  the  wires  of  plati¬ 
na  \  and  the  fulphur,  at  its  point  of  contact  with  the 
wires,  reddened  moift  litmus  paper.  Whe  n  fulphur  and 
potaffium  are  heated  together,  a  very  powerful  adion 
takes  place.  Sulphurated  hydiogen  is  difengaged  with 
very  intenfe  heat  and  light.  From  thefe  experiments 
the  conclufion  feems  fair  and  obvious,  that  hydrogen 
exifts  in  fulphur,  for  a  fubftance,  as  Mr  Davy  obferves, 
which  can  be  produced  from  it  in  fueh  abundance,  is  • 
not  to  be  confidered  merely  as  an  accidental  ingredient. 

But  as  it  is  admitted  that  fulphurated  hydrogen  con¬ 
tains  oxygen,  Mr  Davy  contends  that  oxygen  is  to  be 
regarded  as  one  of  the  conftituents  of  fulphur.  In  this 
opinion  he  is  fupported  by  experiment.  He  heated  pot- 
aftium  in  fulphurated  hydrogen  gas,  from  which  moifture 
had  been  as  much  as  poflible  abftraded,  by  muriate  of 
lime.  The  potaffium  took  fire,  and  burnt  with  a  bril¬ 
liant  flame.  When  four  grains  of  potaflium  were  heated 
in  20  cubic  inches  of  gas,  the  quantity  of  gas  diminifhed 
only  about  2^  cubic  inches  *,  but  the  properties  of  the 
gas  were  totally  changed.  A  fmall  portion  only  of  it 
was  abforbed  by  water,  and  the  remainder  was  hydro¬ 
gen,  holding  in  folution  a  minute  portion  of  fulphur. 

Some  fulphur  was  obferved  on  the  fides  of  the  retort, 
and  a  folid  matter  was  formed,  which  on  the  furface  was 
of  a  red  colour,  like  fulphuret  of  potafh,  but  internally 
dark  gray,  like  fulphuret  of  potaflium.  By  fubje<5ling 
this  fubftance  to  the  a<5Iion  of  muriatic  acid,  fulphurated 
hydrogen  gas  was  obtained,  but  the  proportion  was  lefs 
than  would  have  been  given  out,  had  the  potaflium  been 
in  combination  with  pure  combuftible  matttcr.  From 
this  Mr  Davy  concludes,  that  there  is  a  principle  in  ful¬ 
phurated  hydrogen  which  is  capable  of  deftroying  par¬ 
tially  the  inflammability  of  potaflium,  and  of  producing 
upon  it  all  the  eflfe<51s  of  oxygen.  As  fulphurated  hy¬ 
drogen  is  obtained  by  heating  fulphur  ftrdngly  in  hydro¬ 
gen  gas,  Mr  Davy  introduced  four  grains  of  fulphur  in 
a  glafs  retort,  containing  about  20  cubical  inches  of  hy¬ 
drogen,  and  by  means  of  a  fpirit  lamp,  he  raifed  the  heat 
nearly  to  rednefs.  No  perceptible  change  took  place  in 
the  volume  of  the  gas  afte  r  the  procefs. '  The  fubiimed 
fulphur  was  unchanged  in  its  properties,  and  about  three 
cubical  inches  of  unelaftic  fluid,  abforbable  bv  water, 
reddening  litmus,  and  having  all  the  properties  of  ful¬ 
phurated  hydrogen  gas,  were  formed#  Suppofing  then 
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Zinc.  fulphurated  hydrogen  to  be  conftituted  by  fulphur  dif- 
folved  in  its  unchanged  ftate  in  hydrogen,  and  admit 
the  exiftence  of  oxygen  in  this  gas,  its  exigence  muft 
likewife  be  allowed  in  fulphur.  From  thefe  experiments 
Mr  Davy  thinks  it  not  unreafonable  to  affume,  that  fui- 
phur  in  its  common  ftate  is  a  compound  of  fmall  quan¬ 
tities  of  oxygen  and  hydrogen,  with  a  large  quantity  of 
a  bafe,  which  produces  the  acids  of  fulphur  in  combuf- 
tion  ;  and  as  this  bafis,  it  is  added,  poffeffes  ftrong  at- 
traCions  for  other  bodies,  it  will  probably  be  very  diffi¬ 
cult  to  obtain  it  in  its  uncombined  ffate. 

Sulphur  combines  readily  with  potaffium,  when 
brought  into  contact  in  tubes  filled  with  the  vapour  of 
naphtha  heat  and  light  are  rapidly  evolved  during  the 
combination,  and  a  gray  fubftance  like  artificial  fulphu- 
ret  of  iron,  is  produced.  The  fulphurated  hydrogen  in 
fmall  quantity  is  formed  at  the  moment  of  combination, 
the  hydrogen  of  which,  it  is  fuppofed,  is  derived  from 
the  fulphur.  The  fulphuret  of  potaffium  readily  in¬ 
flames,  and  when  expofed  to  the  air,  it  is  gradually  oxi¬ 
dated,  and  converted  into  fulphate  of  potafh. 

Sulphur  alfo  enters  into  combination  with  fodium,  ac¬ 
companied  alfo  with  the  evolution  of  heat  and  light.  An 
explofion  fometimes  takes  place,  which  is  owing  to  the 
volatilization  of  a  portion  of  fulphur,  and  the  difengage- 
ment  of  fulphurated  hydrogen  gas.  The  fulphuret  of  fo¬ 
dium  is  of  a  deep  gray  colour. 

Phofphorus . — Mr  Davy  fubjeCed  phofphorus  to  fimi- 
lar  experiments,  and  he  found  that  the  fame  analogies 
are  applicable  to  this  combuffible.  Common  eleCrical 
fparks  tranfmitted  through  phofphorus  produce  no  evo¬ 
lution  of  permanent  gas  but  when  a£led  upon  by  the 
fame  galvanic  battery,  and  in  the  fame  circumffances  as 
the  fulphur,  a  confiderable  evolution  of  gas  was  effeCed, 
and  the  phofphorus  became  of  a  deep  red  brown  colour. 
The  gas  was  phofphorated  hydrogen  \  and  in  an  expe¬ 
riment  continued  for  fome  hours,  the  quantity  evolved 
was  four  times  the  volume  of  the  phofphorus.  The  light 
by  the  galvanic  fpark  was  at  firft  a  brilliant  yellow,  and 
afterwards  orange. 

Three  grains  of  potaffium  were  heated  in  x6  cubical 
inches  of  phofphorated  hydrogen.  As  the  fufion  was  ef¬ 
fected,  the  retort  was  filled  with  white  fumes,  and  a 
reddifh  fubffance  was  depofited  upon  the  upper  part  and 
lides  ;  the  heat  was  applied  for  fome  minutes,  but  no  in¬ 
flammation  took  place.  When  the  retort  cooled,  the 
abforption  was  lefs  than  a  cubical  inch  y  the  potaffium 
externally  was  of  a  deep  brown,  and  inter'  illy  of  a  lead 
colour.  The  refidual  gas  Teemed  to  contain  in  folution 
a  little  phofphorus,  but  it  had  not  the  property  of  fpon- 
tar.eous  inflammation.  While  the  phofphuret  was  aCtcd 
upon  over  mercury  by  a  folution  of  muriatic  acid,  it  gave 
out  only  cubical  inch  of  phofphorated  hydrogen. 

One  grain  of  potaffium,  and  one  of  phofphorus  were 
fufed  together.  In  combining,  a  very  vivid  light  and 
intenfe  ignition  were  produced  *,  To  °f  a  cubical  inch  of 
phofphorated  hydrogen  was  evolved,  and  the  phofphuret, 
with  diluted  muriatic  acid  over  mercury,  gave  out  T\r  of 
a  cubical  inch  of  phofphorated  hydrogen.  In  another 
experiment  with  one  grain  of  potaffium,  and  three  of 
phofphorus,  nearly  one-fourth  ot  a  cubical  inch  of  phof¬ 
phorated  hydrogen*  was  obtained  ;  but  the  compound 
yielded  by  muriatic  acid,  only  of  a  cubical  inch. 

From  thefe  experiments  it  is  concluded,  that  phof¬ 
phorated  hydrogen  contains  a  minute  proportion  or  oxy¬ 


gen,  and  confequently  that  the  fame  element  enters  into 
the  compofition  of  phofphorus.  The  deficiency  of  phof¬ 
phorated  hydrogen  in  the  laft  experiment  can  only  be 
referred  to  the  fupply  of  oxygen  to  the  potaffium  from 
the  phofphorus  5  and  the  quantity  of  phofphorated  hydro¬ 
gen  produced  in  the  experiment  with  equal  parts  of  pot- 
aflium  and  phofphorus,  is  much  lefs  than  could  be  ex¬ 
pected,  if  the  potaffium  and  phofphorus  confiffed  merely 
of  pure  combuffible  matter. 

Mr  Davy  alfo  inftituted  a  fet  of  intereffing  experi- 
*  ments  on  the  ftates  of  the  carbonaceous  principle  in 
plumbago,  charcoal,  and  the  diamond,  and  the  refults  of 
thefe  are  detailed  in  the  fame  memoir  5  but  for  an  ac¬ 
count  of  them  we  muff  refer  to  the  paper  itfelf. 

Decompojition  of  Boracic ,  Fluoric ,  and  Muriatic  acids . 

The  properties  of  boracic,  fluoric,  and  muriatic  acids, 
many  of  which  are  quite  analogous  to  thofe  of  other 
acids  whofe  elements  have  been  difeovered,  have  led 
chemifts  to  conclude  that  oxygen  is  alfo  the  acidifying 
principle  in  the  former  ;  but  the  feparate  exiftence  or 
nature  of  the  bafe  of  thefe  three  acids  was,  till  the  late 
refearches  ofgalvanifm  were  inftituted,  utterly  unknown. 
The  inveftigation  of  the  nature  of  thefe  fubftances  has 
been  profccuted  by  Mr  Davy,  and  fome  of  the  French 
chemifts ;  and  of  their  experiments  we  (hall  now  give 
a  very  ftiort  account. 

Boracic  acid . — When  boracic  acid  was  moiftened 
with  water,  and  expofed  between  two  furfaces  of  pla- 
tina,  and  then  fubjeCed  to  the  battery  of  500  plates, 
an  olive  brown  matter  formed  on  the  negative  furface, 
and,  increafing  in  thicknefs,  appeared  at  laft  almoft: 
black.  This  fubftance  was  permanent  in  water,  but  it 
diffblved  and  effervefeed  in  warm  nitrous  acid.  Heated 
to  rednefs  on  the  platina,  it  burned  flowly,  and  gave  off 
while  fumes,  which  reddened  moiftened  litmus  paper. 
A  black  mafs  remained,  which  through  a  magnifier  ap¬ 
peared  vitreous,  and  Teemed  to  contain  a  fixed  acid.  The 
inference  drawn  from  this  experiment  is,  that  the  acid 
was  decompofed,  and  again  by  the  latter  procefs  repro¬ 
duced. 

When  equal  weights  of  potaffium  anti  boracic  acid 
wTere  heated  together  in  a  green  glafs  tube,  which  had 
been  exhaufted,  after  being  twice  filled  with  hydrogen 
gas,  an  intenfe  ignition,  with  vivid  inflammation,  where 
the  potaffium  was  in  contact  with  the  boracic  acid,  took 
place,  even  before  the  temperature  approached  near  to  a 
red  heat.  When  the  acid  had  been  heated  to  whitenefs, 
before  being  introduced  into  the  tube,  and  powdered  and 
ufed  while  yet  warm,  the  quantity  of  gas  which  was  hy¬ 
drogen,  given  out  in  the  operation,  did  not  exceed 
twice  the  volume  of  the  acid.  In  this  mode  of  con¬ 
ducing  the  experiment,  12  or  14  grains  of  each  of  the 
two  fubftances  only  could  be  employed,  on  account  of 
the  intenfe  heat  and  confequent  fufion  of  the  glafs  tube 
with  larger  proportions.  Mr  Davy  found  in  feveral  • 
experiments,  in  which  he  employed  equal  parts  of  acid 
and  potaffium,  that  a  great  proportion K>f  the  former 
remained  undecompofed,  and  he  afeertained  that  twenty- 
grains  of  potaffium  had  their  inflammability  deftroyed  by* 
eight  grains  of  boracic  acid. 

To  colleC  the  fubftances  formed  in  the  procefs,  me¬ 
tallic  tubes  with  ftop-cock^,  and  exhaufted,  after  being 
filled  with  hydrogen*,  were  employed.  With  tubes  of 
brafs  or  copper,  a  dull  red  heat  only,  but  with  iron 
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Zinc.  tubes,  a  white  beat  was  applied;  and  in  all  cafes  the 
*  v  acid  was  decompofed  with  the  fame  refults.  The  fub- 
Itance  obtained  from  the  iron  tube  was  in  fome  parts  of 
a  dark  olive  colour,  and  in  others  almoft  black.  It  did 
not  effervefce-  with  warm  water,  but  was  rapidly  afted 
upon  by  it.  The  folutions  obtained  confided  of  fubbo- 
rate  of  potafli,  and  potafh. 

The  following  are  the  properties  of  the  fubdanee  ob¬ 
tained  in  the  deeompofition  of  boracic  acid  by  means  of 
precedes  conduced  in  brafs  tubes,  which  afforded  it  in 
larged  proportion.  To  this  fubdanee  Mr  Davy  has 
given  the  name  of  boracium ,  which,  as  it  is  produced  in 
the  manner  now  deferibed,  is  in  the  form  of  a  pulveru¬ 
lent  mafs  of  the  darked  {hades  of  olive;  it  is  opaque, 
very  friable;  the  powder  does  not  ferateh  glafs,  and  is 
a  non-conduftor  of  eleftricity.  Dried  at  ioo°  or  120°, 
it  gives  off  moidure,  by  decreadng  the  temperature; 
and  when  heated  in  the  atmofphere,  takes  fire  at  a  tem¬ 
perature  below  the  boiling  point  of  olive  oil,  emitting 
a  red  light,  and  fparks  like  charcoal.  When  excluded 
from  air,  and  fubjefted  to  a  white  heat  in  a  platina 
tube,  exhauded  after  being  filled  with  hydrogen,  it  re¬ 
mains  unchanged,  excepting  in  becoming  a  little  darker, 
and  acquiring  a  greater  fpecific  gravity. 

Boracium  introduced  into  a  retort  filled  with  oxygen 
gas,  and  heated  by  a  fpirit  lamp,  throws  off  vivid  fein- 
tillations  like  thofe  of  the,  coinbudion  of  the  bark  of 
charcoal,  and  the  mafs  .gives  out  a  brilliant  light.  A 
fublimate  appears,  which  is  boracid  acid;  it  becomes 
coated  with  a  vitreous  fubdanee,  which  is  alfo  found  to 
be  the  fame  acid.  When  this  is  wafhed  off,  the  black 
refiduum  requires  a  greater  heat,  but  it  is  alfo  inflamed, 
and  converted  into  boracic  acid.  When  boracium  is 
brought  into  contact  with  oxy muriatic  acid  gas,  at 
common  temperatures,  it  immediately  takes  fire,  and 
burns  with  a  brilliant  white  light,  coating  the  infide  of 
the  veffel  with  a  white  fubdanee,  which  is  boracic  acid. 
Boracium  heated  to  rednefs  with  hydrogen  or  nitrogen, 
became  of  a  darker  colour,  and  gave  out  a  little  moif- 
ture,  but  remained  otherwife  unchanged.  Thrown  into 
concentrated  nitric  acid,  it  rendered  it  bright  red ;  ni¬ 
trous  gas  was  produced  and  abforbed,  but  no  rapid  fo¬ 
lution  took  place  till  the  acid  was  heated,  when  the 
r  boraciujn  difeppeared  with  effervefcence>,  and  the  evo¬ 
lution  of  nitrous  gas,  and  the  fluid  yielded  boracic  acid. 
The  aftion  of  boracium  on  fulphuric  and  muriatic  acids 
was  not  remarkable.  It  combined  with  the  fixed  alka¬ 
lies,  both  by  fufion  and  aqueous  folution,  and  formed 
pale  olive- coloured  compounds,  which  by  muriatic  acid 
were  precipitated  of  a  dark  colour.  When  fufed  with 
fulphur,  it  diffolved  flowfy,  and  the  fulphur  became  of 
an  olive  colour.  Its  aftion  with  phofphorus  in  the  fame 
circumflances  was  dill  feebler,  but  it  communicated  a 
(hade  of  pale  green. 

From  the  experiments  now  detailed,  it  appears  that 
boracium  obtained  by  means  of  potaflium,  is  different 
from  any  other  known  fpecies  of  matter,  and  feems  to 
be  the  fame  as  that  obtained  from  boracic  acid  by  elec¬ 
tricity.  According  to  the  refult  of  experiments  made 
by  Mr  Davy,  boracic  acid  is  compofed  of  one  part  of 
boracium,  and  about  1.8  of  oxygen;  and  fuppofing  the 
dark  refidual  fubdanee  to  be  an  oxide,  it  confids  of  4.7 
of  boracium,  and  i.$  f  of  oxygen* 

For  an  account  of  the  experiments  ot  Gay  Luffac  and 
•1  henard,  in  investigating  the  nature  of  boracic  acid, 


fee  Jour,  de  Phyfique,  tom.  lxvii.  or  Nichol.  Jour,  xxiii.  2inc> 
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Fluoric  acid . — According  to  the  experiments  of  Mr 
Davy,  potadium,  when  heated  in  fluoric  acid  gas,  un¬ 
dergoes  combudion,  and  a  great  abforption  of  the  gas 
takes  place.  In  other  experiments,  he  found,  that  when 
fluoric  acid  gas,  procured  in  contaft  with  glafs,  is  intro¬ 
duced  into  a  plate  glafs  retort,  exhaulted  after  being 
filled  with  hydrogen  gas,  white  fumes  appear  from  the 
aftion  of  the  potaflium,  which  lofes  its  fplendour,  and 
becomes  coloured  with  a  gray  crud.  The  fumes  are 
more  copious  when  the  bottom  of  the  retort  is  gently 
heated.  The  volume  of  the  gas  examined  at  this  time 
appears  to  be  a  little  inereafed,  with  the  addition  of  hy¬ 
drogen  ;  and  when  the  temperature  is  raifed  nearly  to 
the  point  of  fublimation  of  the  potaflium,  the  metal  rifes 
through  the  crud,  becomes  fird  of  a  copper  colour,  and 
then  inflames  and  burns  with  a  brilliant  red  light.  Af¬ 
ter  this  combudion,  the  fluoric  acid  is  either  wholly  or 
partially  dedroyed,  according  as  the  quantity  of  potaf- 
fium  is  great  or  fmall;  and  a  mafs  of  a  chocolate  colour 
is  found  in  the  bottom  of  the  retort;  the  fides  and  the 
top  are  lined  with  a  fublimate,  which  is  partly  choco¬ 
late,  and  partly  of  a  yellow  colour.  When  the  refidual 
gas  is  wafhed  with  water,  mixed  with  oxygen  gas,  and 
expofed  to  the  aft  ion  of  an  eleftrical  fpark,  it  detonates, 
and  affords  a  diminution  in  the  fame  way  as  hydrogen 
gas- 

In  one  experiment  with  19  cubical  inches  of  fluoric 
acid  gas,  and  ten  grains  and  a  half  of  potaflium,  14  cu¬ 
bical  inches  of  the  gas  difappeared,  and  about  two  and 
a  quarter  of  hydrogen  gas  were  produced.  The  gas 
had  not  been  artificially  dried;  little  fublimate  was  pro¬ 
duced,  but  the  whole  of  the  bottom  of  the  retort  was 
covered  with  a  brown  crufl.  When  this  mafs  was  exa¬ 
mined  with  a  magnifier,  it  feemed  to  confift  of  different 
kinds  of  matter.  It  did  not  conduft  eleftricity;  it  ef- 
fervefeed  violently  in  water,  with  the  evolution  of  an 
inflammable  gas,  which  had  fomewhat  of  the  odour  of 
phofph orated  hydrogen.  Part  of  the  mafs  heated  in 
the  air,  burnt  flowly,  and  was  converted  into  a  white 
faline  matter.  It  alfo  burnt  with  difficulty  in  heated 
oxygen  gas,  but  it  abforbed  a  portion  that  required 
nearly  a  red  heat.  The  light  emitted  refembled  that 
from  the  combuffion  of  liver  of  fulphur.  Chocolate  co¬ 
loured  particles  were  found  floating  in  the  water,  afted 
on  by  a  portion  of  the  mafs,  and  when  the  folid  matter 
was  feparated  by  the  filter,  the  fluid  was  found  to  con¬ 
tain  fluate  of  potafh  and  potafli.  The  folid  refiduum 
was  heated  in  a  fmall  glafs  retort  filled  with  oxygen 
gas;  it  burnt  before  reaching  a  red  heat,  and  became 
white.  Oxygen  was  abforbed,  and  acid  matter  pro¬ 
duced.  The  remainder  had  the  properties  of  the  Jub¬ 
ilance  formed  from  fluoric  acid  gas,  holding  filiceous 
earth  in  folution  by  the  aftion  of  water. 

“  The  deeompofition  of  the  fluoric  acid,  Mr  Davy 
obferves,  by  potaflium,  feems  analogous  to  that  of  the 
acids  of  fulphur  and  phofphorus.  In  neither  of  thefe 
cafes  are  the  pure  bafes,  or  even  the  bafes  in  their  com¬ 
mon  form,  evolved;  but  new  compounds  refult,  and  in 
one  cafe,  fulphurets  and  fulphites,  and  in  the  other  phof- 
phurets  and  phofphites  of  potafli,  are  generated.” 

In  another  experiment  Mr  Davy  attempted  the  de- 
compofition  of  fluoric  acid  gas,  which  was  perftftly 
dry,  and  free  from  filiceous  earth,  by  mixing  100  grs. 
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Zinc,  of  dry  boracic  acid,  and  200  grains  of  fluor  fpar.  The 
-"v— '  mixture  was  introduced  into  the  bottom  of  an  iron  tube, 
having  a  (lop-cock  and  tube  of  fafety  attached.  The 
tube  was  inferted  horizontally  in  a  forge,  and  20  grains 
of  potaflium  in  an  iron  tray  were  placed  in  that  part  of 
it  where  the  heat  was  only  of  a  dull  red.  The  bottom 
of  the  tube  was  raifed  to  a  white  heat,  and  the  acid,  as 
it  was  generated,  was  a£ted  upon  by  the  heated  potaf- 
fium.  The  refult  obtained  was  a  fubflance  in  fome  parts 
black,  and  in  others  of  a  dark  brown  colour.  It  did 
not  effervefce  with  water,  and  when  lixiviated,  afforded 
a  dark  brown  combuflible  mafs  which  did  not  conduft 
ele&ricity,  and,  when  burnt  in  oxygen  gas,  afforded  bo¬ 
racic  and  fluoric  acids.  This  fubflance  did  not  inflame 
fpontaneoufly  in  oxymuriatic  acid  gas  ;  but  it  effervefced 
violently,  and  diffolved  in  nitric  acid,  Mr  Davy  thinks 
that  this  fubflance  is  a  compound  of  the  olive-coloured 
oxide  of  boracium,  and  an  oxide  of  the  bafe  of  fluoric 
acid  *,  but  he  had  not  examined  its  properties  particu¬ 
larly. 

Muriatic  acid.*—  Many  conjectures  have  been  offered 
with  regard  to  the  nature  and  conftitution  of  muriatic 
acid,  and  many  attempts  have  been  made  to  effect  its 
decompofition.  Mr  Davy  has  extended  his  refearches 
to  this  fubflance,  and  lias  profecuted  the  inveftigation 
with  bis  ufual  ardour.  It  is  ftill,  however,  to  be  re¬ 
gretted,  that  his  fuccefs  has  not  been  commenfurate 
with  his  ingenuity  and  induftry.  Some  have  fuppofed, 
that  the  bafe  of  muriatic  acid  is  hydrogen,  w  hile  others 
contend  that  the  bafe  is  a  compound  of  hydrogen  and 
nitrogen. 

The  refult  of  Mr  Davy’s  firft  experiments  in  this  in¬ 
quiry  (bowed,  that  the  water  alone  in  combination 
with  the  muriatic  acid  is  decompofed,  and  that  this 
elaflic  fluid  contains  a  larger  proportion  of  water  than 
Is  ufually  fufpeCted  \  and  from  various  experiments  he 
concludes,  that  muriatic  acid  gas,  in  its  common  ffate, 
ds  combined  with  at  leaft  one-third  of  its  weight  of  wa¬ 
ter,  In  the  profecution  of  his  refearches,  therefore,  his 
object  was  to  obtain  the  muriatic  acid  free  front  water. 
With  this  view  he  heated  dry  muriate  of  lime,  mixed 
both  with  phofphoric  acid,  and  dry  boracic  acid,  in 
tubes  of  porcelain  and  of  iron,  and  employed  the  blafl 
of  an  excellent  forge  y  but  by  none  of  thefe  methods 
was  any  gas  obtained,  till  a  little  moifture  was  added 
to  the  mixture,  and  then  muriatic  acid  was  given  out 
In  fuch  quantity  as  almoft  to  produce  explofions,  In 
diftilling  the  liquor  of  Libavlus,  or  the  fuming  muriate 
of  tin,  which  contains  dry  muriatic  acid,  with  fulphur 
and  with  phofphorus,  no  reparation  of  the  add  took 
place  5  but  with  the  addition  of  wrater,  muriatic  add  gas 
was  evolved  with  great  heat  and  violence.  By  diftil* 
ling  mixtures  of  corrofive  fublimate  and  fulphur,  nnd  of 
calomel  and  fulphur  in  their  common  ftates,  muriatic 
acid  gas  was  evolved  y  but  when  tbefa  fubftances  vver§ 
dried  by  a  gentle  bent,  the  quantity  of  gM  obtained 
was  greatly  diminUhed.  Mr  Davy,  me!  rdfo  the  French 
chcmifls,  endeavoured  to  procure  dry  muriatic  acid  by 
the  dift  illation  of  a  mixture  of  calomel  and  phofpho¬ 
rus.  The  refult  obtained  is  cortftdered  as  h  compound 
cf  muriatic  acid,  phofphorus,  and  exyjjsn^  In  Mr 
Davy’s  experiments,  the  produft  was  more  copious  when 
coyrofive  fublimate  was  employed.  With  the  fame  view 
of  procuring  dry  muriatic  acid  gas’,  he  expofed  phospho¬ 
rus  to  the  aftion  of  oxymuriatic  acid  gas,  in  the  hope 
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that  in  the  oxidation  of  the  phofphorus,  the  whole  of  Zinc 
the  moifture  would  be  abforbed  5  but  the  examination  .  M 
of  the  refult  (howed,  that  no  muriatic  acid  gas  had  (j^*n 
been  evolved  during  the  procefs,  fo  that  the  muriatic 
acid  which  had  difappeared,  muff  exifl,  either  in  the 
white  fublimate  which  had  collected  in  the  top  of  the 
retort,  or  in  a  limpid  fluid  which  had  formed  in  its 
neck.  When  t he  fublimate  was  expofed  to  the  air,  it 
emitted  fumes  of  muriatic  acid,  and  when  brought  into 
contact  with  water,  muriatic  acid  gas  was  evolved,  and 
phofphoric  and  muriatic  acids  remained  in  folution  in 
the  water.  Mr  Davy  regards  this  white  fublimate  as  u 
combination  of  phofphoric  and  muriatic  acids  in  their 
dry  dates.  The  limpid  fluid  was  of  a  pale  greenifli 
yellow  colour  ;  it  rapidly  difappeared  on  expofure  to 
the  air,  emitting  denfe  white  fumes,  which  had  a  flrong 
fmell,  differing  a  little  from  that  of  muriatic  acid,  Mr 
Davy  thinks  that  this  is  a  compound  of  phofphoric  and 
muriatic  acids,  both  free  from  water. 

Mr  Davy  made  other  experiments,  for  the  purpofe  of 
procuring  muriatic  acid  in  its  uncombined  Rate,  but 
with  no  better  fuccefs  He  then  tried  the  efft&s  of  po- 
taflfium  introduced  into  the  fluid  generated  by  the  ac*. 
tion  of  phofphorus  on  corrofive  fublimate  y  but  fuch  was 
the  violent  action  of  the  fubflances  operated  upon,  that 
the  apparatus  was  generally  deftroyed,  and  he  was  thus 
precluded  from  examining  the  refults.  But  for  a  parti¬ 
cular  detail  of  the  experiments,  we  muff  refer  to  the 
memoir  itfelf  y  and  for  the  extended  account  of  Mr 
Davy’s  invefligatinns  on  this  curious  and  intcrefling 
fubjefr,  of  which  we  have  given  as  comprehenfive  4 
view  as  our  limits  would  permit,  fee  rhil,  Tranf, 
j8o 7,  i8cS,  and  1809, 

ZINNIA,  a  genus  of  plants  of  the  clafs fyngenejia^ 
and  in  the  natural  fyflem  arranged  under  the  49th  or¬ 
der,  Compo/tUe .  See  Botany  Index . 

ZINZENDORFF,  Nicholas  Lewis,  Count,  was 
the  noted  founder  of  the  German  religious  fed!  called 
Moravians  1  or  Horrnh\iters ,  or,  as  they  pretend,  the  re- 
fforer  of  that  fociety.  From  his  own  narrative,  it  ap* 
pears,  that  when  he  came  of  age  in  1721,  his  thoughts 
were  wholly  bent  on  gathering  together  a  little  fociety 
of  believers,  among  whom  he  might  live,  nnd  who  (hould 
entirely  employ  themfelves  in  exereifes  of  devotion 
under  him,  He  accordingly  purchsfed  an  dlate  at  Rer«. 
tholfdorff  in  Upper  Lufhtia,  where,  being  joined  by  fome 
followers,  he  gave  the  curacy  of  the  village  to  a  perfon 
of  hh  own  complexion  y  and  Bertholfdorff  foon  became 
talked  of  for  a  new  mode  of  piety.  One  Chviflkm  Da¬ 
vid,  a  carpenter,  brought  a  few  profelytcs  from  Mo¬ 
ravia  *  they  began  a  new  town  ?fcout  half  a  league  from 
the  village,  where  Count  JSinzendorff  fixed  his  refidenee 
among  them,  and  whither  great  numbers  of  Moravians 
flocked  and  eflsblifced  tbemfelvv*  under  his  protection  5 
fo  that  In  1732  their  number  amounted  to  6©c>  An 
adjacent  lull,  called  the  Ifatherg,  gave  cccafion  to  theft; 
cnlomfih  to  call  their  new  fettkment  Bvth  tks  Htrni% 
and  afterward*  Herr  n  hi  h ;  which  may  be  interpreted 
H  The  guard  ov  protection  of  the  Lord  F*  and  from  thi« 
the  whole  feft  have  taken  their  r.atnc.  The  count 
(pared  neither  pains  nor  art  to  propagate  his  opinions ; 
he  went  hirnfdf  all  over  Europe  and  at  l^aft  twice  to 
America  »  and  ferfl  muTmn&rtes  throughout  the  world. 

Count  Zinzcndorf?  died  in  17 60,  Theft  who  wifh  to 
know  more  of  the  Moravian  tenets  may  confute  Illmius’i 
$  I  AOCGWit 
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Zinzen-  account  of  them,  tranflated  in  1 753I  See  United 
Brethren. 

21*^  ZISCA,  John,  a  famous  general  of  the  forces  of  the 

— — v - ;  Huftites,  in  the  15th  century,  was  a  gentleman  educated 

at  the  court  of  Bohemia,  in  the  reign  of  Wenceflaus. 
He  entered  very  young  into  the  army,  and  after  diftin- 
guiftiing  himfelf  on  feveral  occafions,  loft  an  eye  in  a 
battle,  whence  he  was  called  Zifca  or  One-eyed .  At 
length  the  Reformation,  begun  by  John  Hufs,  fpreading 
through  almoft  all  Bohemia,  Zifca  placed  himfelf  at  the 
head  of  the  Huftites,  and  had  foon  under  his  command 
a  body  of  40,000  men.  With  this  army  he  gained  fe¬ 
veral  vi£lories  over  thofe  of  the  Romifh  religion,  who 
carried  on  a  kind  of  crufade  againft  them,  and  built  a 
town  in  an  advantageous  fituation,  to  which  he  gave  the 
name  of  Tabor ;  whence  the  Huftites  ivere  afterwards 
called  Tabor  it  es.  Zifca  loft  his  other  eye  by  an  arrow 
at  the  liege  of  the  city  of  Rubi;  but  this  did  not  pre¬ 
vent  his  continuing  the  war,  his  fighting  battles,  and 
gaining  feveral  great  victories,  among  which  was  that  of 
Aufig  on  the  Elbe,  in  which  9000  of  the  enemy  were 
left  dead  on  the  field.  The  emperor  Sigifmund,  alarm¬ 
ed  at  his  progrefs,  caufed  very  advantageous  propofals  to 
be  offered  to  him;  which  he  readily  accepted,  and  let 
out  to  meet  Sigifmund,  but  died  on  the  road.  He  or¬ 
dered  that  his  body  fttould  be  left  a  prey  to  the  birds 
and  wild  beafts;  and  that  a  drum  ftiould  be  made  of  his 
Ikin,  being  perfuaded  that  the  enemy  wrould  fty  as  foon 
as  they  heard  the  found.  It  is  added,  that  the  Huftites 
executed  his  will;  and  that  the  news  of  this  order  made 
fuch  an  impreftion  on  the  difturbed  imaginations  of  the 
German  Papifts,  that  in  many  battles  they  a&ually  fled 
at  the  beat  of  the  drum  with  the  utmoft  precipitation, 
leaving  their  baggage  and  artillery  behind  them. 

ZINZIBER,  or  Zingiber.  See  Amomum,  Bo¬ 
tany  and  Materia  Medica  Index. 

ZION,  or  Sion,  in  Ancient  Geography ,  a  very  fa¬ 
mous  mountain,  Handing  on  the  north  fide  of  the  city  of 
Jerufalem,  (Pfal.  xlvii.  2.);  containing  the  upper  city, 
built  by  King  David;  and  where  ft ood  the  royal  palace, 
(Jofcphus.).  A  part  of  Zion,  fituated  at  its  extremity, 
was  called  MUlo ,  of  or  in  the  city  of  David,  (2  Chron. 
xxxii.  5.).  Modern  travellers,  who  have  been  upon  the 
fpot,  fay,  that  Zion  is  the  whole  of  the  mountain,  on 
which  Jerufalem  Hands  at  this  day,  though  not  to  the 
extent  in  which  it  anciently  ftood  on  the  fame  mountain, 
as  appears  Pfal.  ix.  12.  15.  Ixv.  1.  lxxxvii.  2,  3.  If. 
Ixii.  1.  It  is  fwelled  into  feveral  eminences  or  tops  ; 
as  Moriah,  Ac»a  Iiezetha,  and  Zion  a  particular  emi¬ 
nence  or  mount,  and  Zion  Proper,  &c.  encompaffed  on 
three  fidcs,  eaft,  weft,  and  fouth.  with  one  continued 
very  deep  and  fteep  valley  ;  by  means  of  which  it  was 
impregnable  on  thefe  three  fides,  and  always  attacked 
and  taken,  according  to  Jofcphus,  by  the  enemy  on  the 
north  fide,  where  Mount  Zion  became  level,  and  the 
vales  of  Gihon  and  Jebofhaphat  gradually  lofe  them- 
felves.  This  deep  and  fteep  valley  inconteftably  con- 
ilitutes  the  ccmpafs  of  the  old  Jerufalem  on  thofe  three 
fides,  as  plainly  appears  to  any  perfon  who  lias  been 
upon  the  fpot.  On  that  particular  top  of  the  mount 
called  Zion  ftood  the  fortrefs  of  the  Jebufites  ;  which 
being  afterwards  taken  by  David  came  to  be  called  the 
City  of  David ,  where  he  had  his  royal  refidencc  and 
kept  his  court.  That  part  of  the  valley  which  lay  to 
the  eaft  was  called  JehoJljaphaCs ,  having  Mount  Olivet 
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lying  beyond  it;  that  to  the  fouth  Gehinnon  ;  and  that  Zio* 
to  the  weft,  Gihon ,  from  cognominal  mountains  lying  be-  II 
yond  them.  At  the  weft  end  of  Gihon,  without  the  Zodlac- 
city,  ftood  Golgotha  or  Calvary.  The  pretended  Gol-  v 
gotha,  fhown  at  this  day  within  the  walls,  is  the  fpurious 
brat  of  interefted  and  fraudulent  monks,  (Korte).  There 
is  another  Zion ,  the  fame  with  Hermon. 

Zion,  or  Zion  College .  See  London,  N°  7 6. 

ZIPH,  or  Si ph,  in  Ancient  Geography ,  the  name  of 
a  wilder nefs  or  defert  in  the  tribe  of  Judah,  where  Da¬ 
vid  was  fugitive ;  lying  to  the  fouth-eaft  of  Hebron ;  fo 
called  from  Ziph  or  Siph,  a  twofold  town  in  this  tribe ; 
the  one  more  to  the  fouth  towards'Idumea,  on  the  confines 
of  Eleutheropolis,  (Jerome)  ;  the  other  eight  miles  to 
the  eaft  of  Hebron,  towards  the  Dead  fea,  inclining 
fouthwards,  becaufe  near  Mount  Carmel.  Here  was  a 
mountain,  mentioned  1  Sam.xxiii.  14.  in  which  David 
abode,  faid  by  Jerome  to  be  rugged,  difmal,  and  always 
overcaft.  Ziphim}  Ziphcei ,  oxZiphenfes ,  the  inhabitants 
of  Ziph,  ver.  19. 

ZIRCHNITZER-SEE,  otherwife  called  the  Lake  of 
C'zircknit'Z ,  in  Carniola,  is  about  one  German  or  four 
Englifti  miles  in  length,  and  half  as  much  in  breadth, 
contains  three  beautiful  iflands,  and  is  encompaffed  at 
fome  diftance  with  mountains  and  forefts.  But  what  is 
moft  remarkable  is,  that  it  difappears  generally  once  a- 
year,  about  St  John’s  or  St  James’s  day,  running  oft 
through  holes  or  pits  in  the  bottom;  fometimes  it  dif¬ 
appears  twice  or  thrice  a-year,  and  fometimes  even  in 
winter  if  the  weather  be  dry.  On  the  other  hand,  it 
has  been  known  to  continue  two  or  three  years  without 
running  off.  Of  the  holes  or  pits,  there  are  five  much 
larger  than' the  reft,  each  of  which  fucceftively,  when 
the  water  runs  off,  Hands  empty  five  days;  fo  that  the 
ivhole  lake  becomes  dry  in  25.  As  foon  as  the  begin¬ 
ning  of  the  ebb  is  obferved,  the  fifhing  in  the  pits  be¬ 
gins,  which  belongs  to  five  feignories.  The  fifh,  which 
are  carp,  tench,  pike,  eels,  and  two  other  forts  called 
fchleien  and  ruten ,  are  caught  by  laying  nets  over  the 
holes.  Mr  Keyfler  tells  us,  that  upon  the  ringing  of  a  bell 
atZirknitz,  when  the  waters  begin  to  fall,  the  peafants, 
both  men  and  women,  run  to  the  pools  quite  naked. 

ZIRCON,  a  mineral  fubftance  containing  a  peculiar 
earth.  See  Mineralogy  Index. 

Z1RCONIA,  a  peculiar  earth.  See  Chemistry 
Index. 

ZIZANIA,  a  genus  of  plants  of  the  clafs  moncecia  ; 
and  in  the  natural  fyftem  arranged  under  the  4th  order, 
Gratnina.  See  Botany  Index. 

ZODIAC,  abroad  circle,  whofe  middle  is  theeclip- 
tic,  and  its  extremes  two  circles  parallel  thereto,  at  fuch 
a  diftance  from  it  as  to  bound  or  comprehend  the  excur- 
fions  of  the  fun  and  planets,  (fee  Astronomy).  It  is 
a  curious  enough  fa<R,  that  the  folar  divifion  of  the  In¬ 
dian  zodiac  is  the  fame  in  fubftance  with  that  of  the 
Greeks,  and  yet  that  it  has  not  been  borrowed  either 
from  the  Greeks  or  the  Arabians.  The  identity,  or  at 
leaft  ftriking  fimilarity,  of  the  divifion,  is  univerfally 
known;  and  M.  Montucla  lias  endeavoured  to  prove, 
that  the  Bramins  received  it  from  the  Arabs.  His  opi¬ 
nion,  we  believe,  has  been  very  generally  admitted  ; 
but  in  the  fecond  volume  of  the  Afiatic  Refearchcs,  the 
accomplilhed  prefident  Sir  William  Jones  has  proved  un- 
anfwerably,  that  neither  of  thofe  nations  borrowed  that 
divifion  from  the  other;  that  it  has  been  known  among 
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the  Hindoos  from  time  immemorial;  and  that  it  was 
probably  invented  by  the  firft  progenitors  of  that  race, 
j  whom  lie  confiders  as  the  moft  ancient  of  mankind,  be¬ 
fore  their  difperfion.  The  queflion  is  not  of  importance 
fiifficiently  general,  tlraitened  as  we  are  by  the  limits 
prefcribed  us,  for  our  entering  into  thedifpute  ;  but  we 
think  it  our  duty  to  mention  it,  that  our  aftronomical 
readers,  if  they  think  it  worth  their  while,  may  have 
recourfe  to  the  original  writers  for  further  information. 

ZOEGEA,  a  genus  of  plants  of  the  clafs  fyngenefia. 

See  Botany  Index . 

ZONE,  in  Geography  and  AJlronomy ,  a  divifion  of 
the  terraqueous  globe  with  refpeft  to  the  different  de¬ 
grees  of  heat  found  in  the  different  parts  thereof.  The 
zones  are  denominated  torrid, frigid,  and  temperate.  The 
torrid  zone  is  a  band,  furrounding  the  terraqueous  globe, 
and  terminated  by  the  two  tropics.  Its  breadth  is  46° 

58'.  The  equator,  running  through  the  middle  of  it, 
divides  it  into  two  equal  parts,  each  containing  230  29'. 

The  ancients  imagined  the  torrid  zone  uninhabitable. 

The  temperate  zones  are  contained  between  the  tropics 
and  the  polar  circles.  The  breadth  of  each  is  430  2'. 

The  frigid  zones  are  fegments  of  thefurface  of  the  earth, 
terminated,  one  by  the  antar&ic,  and  the  other  by  the 
ar&ic  circle.  The  breadth  of  each  is  46°  58'. 

ZOOLOGY,  is  that  part  of  natural  hiftory  which 
relates  to  animals .  See  Natural  History. 

ZOOPHYTES.  The  name  Zoophytes,  Zoopkyta 
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tranfverfe fepta  are  of  unequal  heights.  The  colour  ofZooptyrf.s. 
the  mafs  is  a  deep  purple,  or  a  rich  crimfon.  The  fize 
of  the  mafs  varies  confiderably  ;  but  fpecimens  have 
been  obtained  of  from  a  foot  to  three  feet  in  diameter. 

It  is  found  abundantly  in  the  Pacific  ocean,  and  on  the 
fhores  of  fome  of  the  iflands  in  the  Indian  fea. 

In  its  recent  Hate  it  is  covered  with  a  mucous  or  ge¬ 
latinous  fubllance,  which  pervades  the  whole  mafs  and 
enters  within  each  tube.  T  he  inhabiting  animalis  notcer- 
tainlv  afcertained,butfeems  to  be  allied  to  the  nereii  tribe. 

Figs.  3.  and  4.  exhibit  two  views  of  the  Madre-  Madrepore 
PORA  fur, g ites,  or  mujhroom  madrepore .  rj  his  body  fo  fungi tes. 

~ .  “  rv“*  4*. 


(i.  e.  animal  plants ,  from  animal ,  and  plant,) 

has  been  long  appropriated  to  a  numerous  affemblage  of 
marine  or  aqueous  prod  unions,  which  have  puzzled  the 
ingenuity  of  naturalifts  to  afeertain  their  place  in  the 
chain  of  nature’s  works,  and  which  have  been  alternately 
ranked  among  vegetable  and  animal,  and  fometimes 
even  among  mineral  fubftances.  At  length,  however, 
they  feem,  by  general  confent,  to  have  been  configned 
over  to  the  animal  kingdom,  and,  with  the  addition  of 
feveral  tribes  from  the  Linnsean  orders  of  Intejlina ,  Mol • 
lufea,  and  Infuforia ,  have,  by  Cuvier  and  his  colleagues 
of  the  French  fcliool,  been  elevated  to  the  rank  of  a  fe- 
parate  clafs.  See  HELMINTHOLOGY,  N°  11. 

In  the  Linnsean  fyftem,  the  zoophytes  of  earlier 
modern  naturalifts  conftitute  the  4th  order  of  the  clafs 
Vermes,  and  as  fuch  have  been  enumerated  under 
Helminthology  ;  but  as  the  circumfcribed  limits  of 
that  article  did  not  admit  of  our  deferibing  or  figuring 
many  fpecies,  we  lhall  now  as  far  as  poflible  fupply  that 
deficiency  by  fele£ting  a  few  of  the  moft  curious  or  in- 
terefting  fpecies  of  the  Linnaean  zoophytes ;  and  we 
fliall  take  this  opportunity  of  making  a  few  obfervations 
on  fome  of  the  genera  to  which  they  belong. 

Figs.  I.  and  2.  reprefent  the  Tubipora  mufica , 
crimfon  tubipore ,  or  organ  coral ;  one  of  the  moft  elegant 
of  thefe  lingular  produ&ions.  This  fpecies  is  diftinguilh- 
ed  from  its  congeners  by  having  the  tubes  connected  into 
fafciculce  or  bundles ,  and  fepfrrated  from  each  other  by 
tranfverfe  membranous  partitions.  The  whole  mafs 
confifts  of  upright  parallel  tubes,  riling  over  each  other 
by  ftages,  fomething  like  the  cells  of  a  honeycomb. 
Thefe  tubes  vary  in  height  from  half  an  inch  to  an  inch  ; 
and  are  from  one-tenth  to  one-eighth  of  an  inch  in  dia¬ 
meter.  Examined  internally,  they  appear  to  contain  a 
fmaller  tube  divided  at  certain  diftances  by  radiated  par¬ 
titions  (fee  fig.  2.),  by  means  of  which  the  tranfverfe 
fepta  fometimes  communicate  with  each  other.  Thefe 


exactly  relembles  a  mulhroom  that  it  has  very  common- 
ly  been  regarded  as  that  vegetable  in  a  Hate  of  petrifac¬ 
tion  ;  but  recent  obfervations  feem  to  prove  that  it  is 
formed  by  fmall  animals  like  medufec.  The  convex  fide 
of  this  madrepore  is  conical,  fometimes  obtufely  pointed, 
and  exhibits  on  its  furfaee  thofe  llellated  pores  which 
form  the  dill ingui firing  charafter  of  the  genus,  while 
the  concave  furfaee  is  divided  into  numerous  radiated 
furrows  fo  as  to  reprefent  the  gills  of  a  mulhroom. 

When  firft  obtained,  it  is  of  a  delicate  white  colour, 
efpecially  on  the  concave  part,  but  it  foon  acquires  a 
brown  or  yellowilh  tinge.  It  is  found  of  various  lizes, 
from  an  inch  to  fix  inches  in  diameter.  It  is  met  with 
chiefly  in  the  Indian  ocean  and  Red  fea. 

At  fig.  5.  is  reprefented  that  elegant  coral  called  by  Ifis  hippu- 
Linmeus  Isis  hip  pur  is,  the  black  and  volute  jointed  coral  r[p 
of  Ellis.  The  fpecific  charadler  of  this  coral  is  that 
is  compofed  of  white  friated  joints  united  by  black  junc¬ 
tures  ;  but  that  llru&ure  is  not  vilible  till  after  the  coral 
has  been  freed  from  a  whitilh  foft  fpongy  part,  with 
which  the  branches  are  covered  in  their  natural  Hate. 

See  fig.  6.  It  is  found  chiefly  in  the  Indian  Teas,  and 
varies  in  height  from  a  few  inches  to  nearly  two  feet. 

Fig.  7.  reprefents  the  Antipathes  myriophylla,  yar-  Antipathes 
row  antipathes,  or  fea  yarrow,  of  its  natural  lize;  while  myriophyl- 
fig.  8.  lliews  one  of  the  pinnae  confiderably  magnified.  la'  p|ate 

This  is  one  of  thofe  zoophytes  which  in  their  habit  uLXXX 
and  appearance  almoft  exa&ly  refemble  fome  of  the  ve-  Fig.  7.6c  S« 
getable  tribes,  and  hence  have  received  the  names  of 
feu-heath ,  fea-cyprefs ,  fea-fennel,  &c.  From  their  co¬ 
lour  they  are  ufually  denominated  black  coral.  This 
fpecies,  though  one  of  the  fmalleft,  is  not  the  leall  ele¬ 
gant  of  the  tribe.  It  confifts  of  numerous  branches, 
compofed  of  very  (lender  pinnae  arranged  in  no  certain 
order.  The  whole  coral  is  feldom  above  a  foot  in  height, 
and  rough  on  its  outer  furfaee.  This  alfo  is  a  native  of 
the  Indian  ocean,  being  found  more  efpecially  on  the 
coafts  of  the  Molucca  iflands,  and  is  fometimes  met 
with  in  the  Great  South  fea. 

Fig.  9.  exhibits  a  fpecimen  of  red  coral,  the  Isis  no-  Gorgonia 
bilis  of  Linne,  and  Gorgonia  nobilis  of  later  natural-  nobuis. 
ills.  This  fubftance,  though  now  nearly  exploded  from  9*&  t0\ 
the  materia  medica,  will  flill  retain  a  place  in  our  cabi¬ 
nets  for  its  intrinfic  beauty  and  elegant  appearance  ; 
but  when  examined  on  its  native  beds,  or  loon  after  be¬ 
ing  filhed  up,  it  Ihcws  a  very  different  furfaee  from  that 
under  which  we  ufually  fee  it.  Fig.  9.  reprefents  it  as 
prepared  for  fale  by  being  deprived  of  its  flefhv  animal 
bark  or  coating,  but  retaining  the  ftriated  appearance 
which  marks  its  fpecific  character  •,  but  fig.  10.  exhibits 
a  piece  of  it  in  its  natural  flate,  with  polypes  extruded 
from  the  flefliy  coat,  and  (hewing  itill  more  diftin&ly  at 
the  extremities  the  ftreaks  below. 
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Red  coral  is  found  in  large  beds  or  reefs  in  feveral 
parts  of  the  Mediterranean  lea,  and  coral  fifheries  are 
edablilhed  on  the  cods  and  near  the  illands.  A  fifhery 
of  this  kind  in  the  (traits  of  Medina  is  minutely  defcrib- 
ed  by  Spallanzani  in  his  Travels  in  the  two  Sicilies, 
vol.  iv.  To  tear  the  coral  from  the  rocks  they  make 
ufe  of  a  machine  compofed  of  two  beams  tied  acrofs  each 
other,  and  furnilhed  with  a  leaden  weight  to  fink  them, 
and  a  quantity  of  loofe  hemp  and  feveral  ftrong  nets  to 
entangle  the  branches  of  the  coral.  To  this  machine  is 
attached  a  ftrong  rope,  which  is  held  by  the  fathers,  and 
ferves  both  to  direct  the  net  and  to  draw  it  up  when  the 
coral  is  entangled.  Several  boats  go  in  company,  each 
containing  eight  men,  and  the  fiihery  lads  from  April 
to  July.  The  quantity  colle&ed  every  year  amounts  on 
an  average  to  twelve  Sicilian  quintals,  each  equal  to  250 
pounds  Troy,  and  each  pound  ufually  fells  for  about 
four  (hillings  and  fixpence.  They  do  not  fifh  on  the 
fame  bank  oftener  than  once  in  ten  years,  as  this  time 
is  deemed  neceffary  for  the  coral  to  acquire  its  full  fize 
and  vigour. 

Another  beautiful  fpecies  of  gorgonia,  the  Gorgo- 
NIA  ceratophjta ,  is  figured  at  fig.  1 1 .  This  is  didinguifli- 
ed  by  its  dichotomous  flattifh Jlem ,  and  afeending  branches . 
The  outer  flefh  is  of  a  purplifh  colour,  and  the  branches 
are  furnifhed  with  two  rows  of  fcattered  pores  from 
which  the  polypi  appear.  It  is  found  in  the  Mediterra¬ 
nean,  and  fometimes  on  the  eadern  coads  of  America. 

Nearly  allied  to  the  gorgoniae  is  the  fpecies  of  alcy¬ 
onium  reprefented  at  fig.  12.  This  is  the  Alcyonium 
gorgonoides  of  Gmelin.  It  is  of  a  cinereous  colour,  of  a 
fandy  flefhy  confidence,  having  radiated  warty  cellules. 
It  is  found  on  the  northern  coad  of  South  America,  ef- 
pecially  near  the  ifland  of  Curagoa. 

The  zoophytes  which  naturalids  diftinguifh  by  the 
generic  name  alcyonium,  fometimes  form  independent 
bodies  of  a  rounded  form,  fuch  as  thofe  called  the  fea- 
orange,fea-fig ,  &c.  }  or  cover  the  furface  of  (hells  and 
other  marine  bodies  like  a  kind  of  bark.  Their  internal 
part  or  bafe  is  friable,  and,  when  dried,  appears  to  be 
compofed  of  fine  fibres,  which  are  either  longitudinal,  as 
in  the  prefent  cafe,  diverging,  or  circular.  This  bafe  is 
covered  with  a  foft  cruft,  that  in  drying  affumes  a  lea¬ 
thery  confidence,  and  is  pierced  with  numerous  little 
cells  inhabited  by  polypi.  In  fome  fpecies  thefe  cells 
are  difperfed  over  the  whole  furface  of  the  coral,  while  in 
others  they  are  confined  to  particular  fpots  or  tubercles. 
They  are  all  inhabitants  of  the  ocean,  where  they  are 
ufually  fixed  to  rocks  or  other  folid  bodies. 

In  the  article  Helminthology  we  have  fudicicntly 
treated  of  the  nature  and  properties  of  the  fponges,  and 
have  there  mentioned  particularly  the  common  or  offici- 
nal  fponge.  At  fig.  13.  is  reprefented  a  more  curious 
fpecies,  the  Sp.  tubulofa  or  fjlularis ,  the  tubular  or 
pipeij fponge.  This  confids  of  fimple  upright,  attenua¬ 
ted,  rigid  tubes,  tubcrculated  on  the  outer  furface, 
which  is  of  a  black  colour.  It  is  found  in  the  feas  that 
wa(h  the  coads  of  America. 

The  fluflree  are  a  tribe  of  infignificant  zoophytes, 
which  feem  fcarcely  entitled  to  the  rank  which  they 
hold  in  the  animal  creation.  They  are  formed  of  a  con¬ 
geries  of  fuperficial  cells,  placed  clofe  together,  like  thofe 
of  a  honeycomb,  but  generally  occupying  only  a  (ingle 
furface.  Sometimes  this  fubdance  forms  a  coating  to 
fome  other  marine  body,  at  others  It  is  unattached  and 


forms  a  doating  foliaceous  mafs  or  mat .  The  fpecies  re-  Zoophyte, 
prefented  at  fig.  14.  is  one  of  the  mod  curious,  and  is  ~ v-—— > 
deferibed  by  Ellis  under  the  name  of  Englifh  feu-mat , 
called  in  the  Linncean  TraifaBions ,  vol.  v.  Flustra 
arenofa .  It  is  compofed  of  fandy  particles  aggluti¬ 
nated  together  with  dime,  and  in  fl]ape  refembles  the 
fore  part  of  a  horfe’s  hoof.  It  is  very  friable,  and  fo 
thin  as  to  be  eafily  broken.  Thefe fufree  are  found 
abundantly  on  the  coad  of  Kent,  and  about  Holy-head 
on  the  Wellh  coad. 

Fig.  1 5.  reprelents  a  fpecimen  of  Sertularia fetacea,  Sertularia 
the  final l fea-brifle  coralline  of  Ellis,  of  its  natural  fize  yfetacea. 
and  fig.  16.  diews  the  fame  fpecimen  confiderably  mag-  Fig.  15. 
nified.  This  fpecies  is  didinguifhed  by  bein gfmp/y^ 
pinnated ,  with  bent  alternate  pinnee,  furnifhed  with  very 
remote  proceffes  growing  only  on  one  fide ,  and  oblong 
axillary  ovaries .  It  is  one  of  the  (mailed  and  mod  de¬ 
licate  of  the  tribe,  feldom  exceeding  an  inch  and  a  half 
in  height.  It  is  very  common,  and  is  found  on  the  Bri- 
tilh  coads. 

None  of  the  zoophytes  bear  a  nearer  refemblance  to 
vegetables  than  the  fertularice.  Their  creeping  roots, 
their  branched  dem,  and  tufts  of  feeming  flowers  (the 
polypine  proceffes)  give  them  all  the  air  of  plants# 

Hence  they  were  long  confidered  as  fea-mojjes ,  and  de¬ 
feribed  by  botanids  under  that  name.  See  Ray’s  Synop~ 
fs ,  p.  38.  and  39.  When  attentively  examined,  however, 
their  animal  nature  will  fcarcely  be  difputed.  Exter¬ 
nally  they  are  compofed  of  a  horny  fubdance,  perfectly 
tranfparent,  and  through  this  may  be  didinguidied  the 
animal  fubdance  traverfing  the  centre  of  the  dem  and 
branches  like  the  pith  of  a  plant,  and  appearing  exter¬ 
nally  as  little  knots  or  protuberances  in  the  form  of 
tentaculated  polypes.  Thefe  extraneous  polypes  are 
confidered  by  Cuvier  ( Tableau  Elementaire ,  p.  768.) 
not  as  didinfl  animals,  but  only  as  parts  of  the  fame 
animal  which  conditutes  the  foie  inhabitant  of  the 
fertularia.  Thefe  zoophytes  adhere  to  rocks,  (hells,  8cc. 
by  creeping  roots,  and  appear  to  propagate  by  means  of 
eggs.  They  are  among  the  mod  common  of  this  clafs 
of  animated  beings. 

The  Pennatula:,  or  Sea-pens ,  conditute  a  very  curi-  penmtuto 
ous  tribe  of  zoophytes,  which  are  completely  locomo- pbofpbore& 
tive,  and  fwim  in  the  manner  of  fi(hes.  They  conlid  of  pjg 
an  internal  bone  or  rather  horny  fubdance,  covered  with  18. 
a  fenfible  fleftiy  coat.  Their  lower  extremity  is  Ample 
like  the  barrel  of  a  quill,  while  the  upper  extremity  is 
expanded  into  a  dattened  part,  that  is  generally  compo¬ 
fed  of  pinnae  like  the  barbs  of  a  quill,  thou*  it  is  fome¬ 
times  merely  a  fimple  expanded  mafs  furnidied  with 
polypine  proceffes. 

Fig.  17.  reprefents  one  of  the  mod  common  fea-pens 
properly  fo  called,  the  PENNATULA  phofphorea,  phofpho- 
refeent  pennatula ,  of  its  natural  fize.  It  has  a flefhy  Jlem% 
a  rough  middle  part ,  and  imbricated  pinnules .  The  pinnae 
are  furnidied  on  one  fide  with  leffer  pinnules,  at  the  extre¬ 
mities  of  which  appear  the  polypes.  Sec  fig.  18.  which 
(hews  one  of  the  feparate  pinnae,  a  little  magnified.  This 
fpecies  is  of  a  fine  red  or  light  fcarlet  colour,  and  when 
alive  exhibits  a  drong  p  hofp  bore  fee  nt  light,  fo  as  to  ren¬ 
der  didin&ly  vifible  obje&s  that  are  near  it.  It  is  pret¬ 
ty  common  on  the  coads  of  Britain*  and  is  fometimes 
taken  in  the  fifhermen’s  nets,  or  adhering  to  the  baits. 

For  figures  of  two  other  Linnaean  zoophytes,  the 
Tubularia  magnified ,  and  Hydra  viridis ,  fee  Plate 
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Zoophytes  CCLIIL  Several  of  Cuvier’s  zoophytes  are  reprefent- 
II  ed  in  Plates  XXXIV.  CCLI.  and  CCLII.  and  fome  of 
ZUJLj  the  in  Plates  XXXV.  and  XXXVI. 

v  ZOOTOMY,  the  art  of  differing  animals  or  living 

creatures,  being.the  fame  with  anatomy.  See  Anato¬ 
my. 

ZORILLE,  a  fpecies  of  weefel  which  inhabits  Peru, 
and  other  parts  of  South  America  5  and  is  faid  to  be 
remarkable  for  its  fetid  odour. 

ZOROASTER,  or  ZerdijSHT,  a  celebrated  ancient 
philofopher,  faid  to  have  been  the  reformer  or  the 
founder  of  the  religion  of  the  magi.  It  is  wholly  un¬ 
certain  to  how  many  eminent  men  the  name  of  Zoro- 
aftei*  belonged.  Some  have  maintained  that  there  was 
but  one  Zoroafter,  and  that  he  was  a  Perfian  ;  others 
have  faid  that  there  were  fix  eminent  founders  of  philo- 
fophy  of  this  name.  Ham  the  fon  of  Noah,  Mofes, 
Ofiris,  Mithras,  and  others,  both  gods  and  men  have 
by  different  writers  been  afferted  to  have  been  the  fame 
with  Zoroafter.  Many  different  opinions  have  alfo 
been  advanced  concerning  the  time  in  which  he  fiourifh- 
ed.  Ariftotle  and  Pliny  fix  his  date  at  fo  remote  a 
period  as  6000  years  before  the  death  of  Plato.  Ac¬ 
cording  to  Laertius,  he  ftourifhed  600  years  before  the 
Trojan  war}  according  to  Suidas,  500.  If,  in  the 
midft  of  fo  much  uncertainty,  any  thing  can  be  advan¬ 
ced  with  the  appearance  of  probability,  it  feems  to  be 
this;  that  there  was  a  Zoroafter,  a  Perfo-Median,  who 
flourifhed  about  the  time  of  Darius  Hyftafpes;  and  that 
beftdes  him  there  was  another  Zoroafter,  who  lived  in  a 
muoh  more  remote  period  among  the  Babylonian*,  and 
taught  them  aftronomy.  The  Greek  and  Arabian 
writers  are  agreed  concerning  the  exiftence  of  the  Per¬ 
fian  Zoroafter  ;  and  the  ancients  unanimoufty  afcribe  to 
a  philofopher,  whom  they  call  TioroaJIer,  the  origin  of 
the  Chaldean  aftronomy,  which  is  certainly  of  much 
earlier  date  than  the  time  of  Hyftafpes:  it  feems,  there¬ 
fore,  neceffary  to  fuppofe  a  Chaldean  Zoroafter  diftin A 
from  the  Perfian.  Concerning  this  Zoroafter,  however, 
nothing  more  is  known,  than  that  he  flourifhed  towards 
the  beginning  of  the  Babylonifh  empire,  and  was  the 
father  of  the  Chaldean  aftrology  and  magic.  All  the 
writings  that  have  been  aferibed  to  Zoroafter  are  un¬ 
questionably  fpurious. 

ZOSTERA,  a  genus  of  plants  of  the  clafs  gynan- 
dria,  and  in  the  natural  fyftem  arranged  under  the  fe- 
cond  order,  Piperitce.  See  Botany  Index . 

ZOSIMUS,  an  ancient  hiftorian  who  lived  at  the 
end  of  the  fourth  and  beginning  of  the  fifth  century. 
There  are  fix  books  of  his  hiftory  extant;  in  the  firft  of 
which  he  runs  over  the  Roman  affairs  in  a  very  fuccinft 
manner  from  Auguftus  to  Diocleflan  ;  the  other  five  are 
written  more  diffufely.  Zofimus  was  a  zealous  Pagan ; 
whence  we  find  him  frequently  inveighing  with  great 
bitternefs  againft  the  Chriftian  princes,  particularly 
againft  Conftantine  the  Great,  and  the  elder  1  beodo- 
fius.  His  hiftory  lvas  been  publifhed  with  the  Latin 
verfion  of  Leunclavius  at  Frankfort,  159°’  with  the 
other  minor  hiftorians  of  Rome,  in  folio;  and  at  Ox¬ 
ford  in  8 vo,  1679. 

ZUG,  a  canton  of  Switzerland,  bounded  on  the  eaft 
and  north  by  that  of  Zurich,  on  the  foutli  by  Sebweitz 
and  Lucern,  and  on  the  weft  by  the  canton  of  Lueern 
and  the  Freye-Amt  or  Free  Provinces.  It  is  not  above 
l&.  miles  either  way  >  but  very  populous  and  fruitful, 
4. 


yielding  wine,  wheat,  chefnuts,  and  other  fruits,  in  its 
vales,  and  excellent  pafture  on  its  mountains.  I  he  in- 
habitants  of  this  canton  are  (launch  Roman  Catholics. . 
It  lies  in  the  diocefe  of  Conftance,  and  its  government 
is  democratical.  There  are  two  lakes  in  it  abounding 
in  fifti,  particularly  large  carps,  pikes,  and  a  fpecies  of 
trouts  called  rote/s ;  as  well  as  feveral  woods  full  of 
game.  Zug,  which  gives  name  to  it,  and  is  its  capital, 
Hands  on  the  eaft  fide  of  a  lake  of  the  fame  name,  about 
feven  miles  long,  and  is  a  ftrong  neat  town,  containing 
a  priory  and  two  convents. 

ZUILA,  a  town  in  the  territory  of  Fezzan,  in  Afri¬ 
ca,  which  ftands  on  a  fpace  of  about  a  mile  in  circuit, 
but  was  formerly  of  much  greater  extent.  The  envi¬ 
rons  are  level,  well  fupplied  with  water,  and  fertile, 
planted  with  groves  of  date  trees,  and  the  inhabitants 
pay  much  attention  to  agriculture.  N.  Lat.  27.  29. 
E.  Long.  16.  39. 

ZUINGLltjS,  Ux.ricus,  an  able  and  zealous  re¬ 
former,  who  laid  the  foundation  of  a  feparation  from 
Rome  in  Switzerland,  at  the  fame  time  that  Luther  did 
the  like  in  Saxony,  was  born  at  Wildehaufen  in  1487. 
While  he  officiated  as  preacher  at  Zurich,  a  Francifcan 
fent  by  Leo  X.  came  to  publiffi  indulgences  there  ; 
againft  which  Zuinglius,  after  the  example  of  Luther, 
declaimed  powerfully.  In  the  courfe  of  this  oppofition 
he  ftarted  a  new  dodlrine,  which  he  called  Evangelical 
Truth ;  and  from  the  beginning  of  151910  1523,  he 
preached  not  only  againft  indulgences,  but  againft  othtr 
articles  of  the  Romilh  church.  Bat  though  Zuinglius 
made  no  It  fs  progrefs  than  Luther,  he  conduced  him- 
felf  with  more  moderation  and  prudence;  and  wifhing 
to  have  the  concurrence  of  the  civil  powers,  procured 
two  affemklies  to  be  called  at  Zurich:  by  the  firft,  he 
was  authorifed  to  proceed  as  he  had  begun;  and  by  the 
fecond,  the  outward  worfhip  and  ceremonies  of  the 
church  of  Rome  were  abolifhed.  During  thefe  tranfac- 
tions,  Zuinglius  publiftied  feveral  books  in  defence  of  his  . 
doflrines;  but  treating  of  the  eucharift,  and  preferibing 
a  form  of  celebrating  the  Lord’s  Supper  different  from 
Luther,  he  was  involved  in  violent  difputes  with  the  reft 
of  his  reforming  brethren.  Refpe&ing  the  divine  DE¬ 
CREES,  the  opinion  of  Zuinglius  and  his  followers  dif¬ 
fered  very  little  from  that  of  the  Pelagi  ans  :  and  in- 
ftead  of  declaring  with  Calvin,  that  the  church  is  a  fe- 
parate  independent  bodv,  veiled  with  the  right  of  legis¬ 
lation  for  itfelf,  Zuinglius  aferibed  to  the  civil  magiftrate 
an  abfolute  and  unbounded  power  in  religious  matters, 
allowing  at  the  fame  time  a  certain  fubordination  among 
the  minifters  of  the  church.  This  was  abundantly 
agreeable  to  the  magiftrates  of  Zurich ;  but  the  reft  of 
the  Swifs  cantons  difallowing  of  their  proceedings,  other 
affemblies  were  called,  and  things  tending  to  tumult, 
both  fides  had  recourfe  to  arms;  when  Zuinglius,  who 
began  as  a  preacher,  died  in  arms  as  a  foldier,  in  1531. 
His  works  are  in  four  volumes  folio. 

ZURICH,  a  canton  of  Switzerland,  bounded  to  the 
north  by  Swabia  and  the  canton  of  Schaffhaufen  ;  to 
the  fouth  by  the  town  and  territory  of  Rapperfchweil 
and  the  cantons  of  Switz  and  Zug  ;  to  the  eaft  by  the 
Thurgau,  Toggenburg,  and  Utznacb;  and  to  the  weft 
by  the  free  bailiages  and  county  of  Baden.  It  is  about 
6c  miles  from  north  to  fouth,  and  48  from  eaft  to  weft. 
With  refpeft  to  its  face,  air,  and  foil,  it  is  faid  to  be  an 
epitome  of  all  Switzerland,  as  containing  in  it  hills,  ^ 

valleys^  ^ 
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Zarich.  valleys,  plains,  corn-lands,  vineyards,  lakes,  and  rivers. 
'Their  wines  have  a  tartnefs  at  firft,  but  the  longer  they 
are  kept  the  more  agreeable  they  are.  The  other  pro- 
dufls  are  excellent  fruits,  corn,  pafture,  fine  clay,  chalk, 
feveral  coloured  earths,  pit-coal,  turf,  and  fulphur. 
There  are  alio  fome  mineral  fprings  in  the  canton,  and 
fome  lakes  5  Zurich  is  the  mod  confiderable,  it  is  24 
•miles  long,  and  two  broad.  The  reformation  was  intro¬ 
duced  here  by  Zuinglius  in  the  year  1517.  This  can¬ 
ton  is  the  firft  in  rank,  and  inferior  only  to  that  of  Bern 
in  extent,  power,  and  wealth  *,  in  confequcnce  of  which, 
its  reprefentatives  prefide  in  the  general  diets,  when  held 
in  any  place  belonging  in  common  to  the  cantons  and 
the  affairs  relating  to  the  whole  confederacy  are  tranf- 
~a<ffed  in  its  offices.  Its  quota,  for  the  defence  of  the 
feveral  members  of  the  confederacy,  is  1400  men.  Of 
one  of  the  two  armies  raifed  on  thefe  occafions,  it  nomi¬ 
nates  one  of  the  commanders  in  chief,  as  Lucern  does 
the  other.  Its  revenue  is  faid  to  be  about  150,000 
crowns  a-ycar  5  of  which,  one  year  with  another,  two 
thirds  are  expended  in  the  charges  of  government, 
and  the  reft  laid  up  in  the  treafury.  It  can  bring 
50,000  fighting  men  into  the  field  at  a  very  ftiort 
warning. 

Zurich,  the  capital  of  a  canton  of  the  fame  name  in 
Switzerland,  Hands  in  a  pleafant  country,  near  where 
the  river  Aa  iffues  from  the  lake  that  takes  its  name 
from  the  town,  23  miles  from  Schaffhaufcn,  and  114 
from  Geneva.  After  having  been  ruined  by  Attila  the 
Hun,  it  is  faid  to  have  been  reftored  by  Thuricus,  fon  of 
Theodoric  king  of  the  Goths,  from  whom  it  took  the 
name  of  Thuncum ,  corrupted  afterwards  into  that  of 
'Zurich,  It  is  fortified  in  the  modern  way,  and  has 
wide  ditches,  faced  with  free-ftone.  There  are  five 
arfenals  in  it,  well  ftored  with  arms  and  artillery  *,  an 
academy  or  college,  having  15  profelfors  ;  a  mufeum, 
or  chamber  of  rarities  ;  a  ftately  town-houfe,  the  pillars 
^in  the  front  of  which  are  of  black  marble,  ftreaked  with 
white  5  and  a  town  library.  The  fovereignty  and  ad- 
miniftration  of  all  affairs  are  lodged  in  the  greater  and 
leffer  council,  out  of  which  are  chofen  the  city-officers, 
as  the  councils  are  out  of  the  13  companies  of  burghers. 
There  are  feveral  other  councils  or  colleges,  each  of 
which  has  its  particular  department.  Here  are  a  great 
variety  of  filk,  woollen,  linen,  cotton,  and  other  manu¬ 
factures  5  this  being  the  place  of  the  greateft  trade  in  all 
Switzerland.  The  town  is  well  fupplied  with  provifions 
by  and  from  its  lake.  The  ftreets  are  neat,  and  houfes 
well  built,  but  not  magnificent.  In  the  town-library 
are  feveral  letters  to  Bullinger  from  Lady  Jane  Gray, 
daughter  to  the  duke  of  Suffolk.  In  one  of  the  arfenals 
is  the  figure  of  William  Tell,  dreffed  and  armed  in 
the  ancient  Swifs  manner,  with  the  crofs-bow  whence 


he  ft iot  the  arrow  that  ftruck  the  apple  off  his  child’s  Zuri  h 
head.  f 

Both  men  and  women  are  fo  fond  of  mufic,  that  there 
are  few  of  them  that  cannot  play  on  fome  inftrument.  *  ter_’_ 
If  a  burgher  goes  out  of  town,  or  a  peafant  enters  it, 
without  a  fword,  they  are  liable  to  be  fined.  No  per- 
fons,  whatever  their  rank  or  office  may  be,  are  exempted 
from  the  fumptuary  laws.  The  burgomafters,  who  are 
the  fame  as  the  advoyers  at  Bern,  have  the  title  of  ex¬ 
cellence.  The  hofpitals  here  are  neat  and  well  endowed. 

The  environs  are  pleafant  and  fruitful  5  for  which  it  is 
not  a  little  indebted  to  the  lake.  That  part  of  it  which 
is  next  Zurich  is  called  the  Lower  Lake,  and  the  other 
end  the  Upper .  The  cathedral,  or  great  church  here,  is 
collegiate.  The  prefent  city  is  faid  to  owe  its  origin  to 
a  nunnery,  founded  by  the  emperor  Lewis  I.  near  where 
the  ancient  Tigurum  flood.  E.  Long.  8.  30.  N.  Lat. 


47.  20. 

ZUTPHEN,  a  ftrong  and  confiderable  town  of  the 
United  Provinces  induelderland,  and  capital  of  a  coun¬ 
ty  of  the  fame  name.  It  has  a  magnificent  church,  and 
is  furrounded  with  walls.  It  was  taken  by  the  French 
in  1672,  who  in  1674  delivered  it  up  to  the  States- 
General.  It  is  feated  at  the  confluence  of  the  rivers 
Berkel  and  Yeffel,  nine  miles  fouth-eaft  of  Deventer, 
and  55  eaft  by  fouth  of  Amfterdam.  E.  Long.  6.  o. 
N.  Lat.  52.  10. 

ZUYDER-zee,  a  great  gulf  or  bay  of  the  German 
ocean,  which  extends  from  fouth  to  north  in  the  United 
Provinces,  between  Fried  and,  Over-Yeffel,Guelderland, 
and  Holland.  It  is  fo  called  from  its  fituation  towards 
the  fouth.  It  is  faid  that  the  Zuyder-zee  was  formerly 
a  lake,  ar.d  that  the  land  is  fwallowed  up  which  united 
North-Holland  with  Friefiand. 


•ZYGOMA,  a  bone  of  the  head,  or  rather  an  union 
or  affemblage  of  two  proceffes  or  eminences  of  bones. 
See  Bones  of  the  Head ,  under  Anatomy. 

ZYGOMATIC  US,  a  mufcle  of  the  head,  arifing 
from  the  Os  ZYGOMA ,  whence  its  name,  and  termina¬ 
ting  at  the  angle  of  the  lips. 

ZYGOPHYLLUM,  Bean-caper,  a  genus  of  plants 
of  the  clafs  of  decandria,  and  in  the  natural  fyftem 
arranged  under  the  14th  order,  Gruinales .  See  Bota¬ 
ny  Index, 


ZYMOSIMETER  (formed  from  typeo<ri$,  fermen¬ 
tation ,  and  p.tT£ov,  meafure ),  an  inftrument  propofed  by 
Swammerdam,  in  Lis  book  De  Rcfpiratione ,  with  which 
to  meafure  the  degree  of  fermentation  occafioned  by  the 
mixture  of  different  matters,  and  the  degree  of  heat 
which  tnofe  matters  acquire  in  fermenting 5  the  fame  in¬ 
ftrument  is  employed  to  afeertain  the  heat  or  tempera¬ 
ment  of  the  blood  of  animals. 
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